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ABSTRACT

This document presents the findings of an extens1ve study of the ‘ink
manufacturing industry for the purpose of developing effluent
limitations for existing point sources and standards of performance
for new sources and pretreatment standards . for existing and new
sources to. implement Sections 301, 304, 306 and 307 of the Clean Water
Act. The study covers approx1mately 460 ink manufacturlng facilities

”iln SIC Group 2893.

Effluent llmltatlon guidelines are set. forth for the degree of
effluent pollutant reduction attainable through application of best
available technology economlcally achievable which must be attained by
‘existing p01nt sources Dby July 1, 1984. The standards of performance
for new sources (NSPS) set forth the degree of effluent pollutant
reduction that 1is achievable through the application of the best
available demonstrated control technology,. processes, . operating
methods, or other alternatives. Pretreatment standards for existing
and new sources (PSES and PSNS) set forth the degree of effluent
pollutant ' reduction that must be achieved in order to prevent the.
discharge of pollutants that pass through, interfere with, or are
otherwise 1ncompat1ble with the operatlon of POTW.

The " proposed regulations for BAT, NSPS, PSES and PSNS are based on
application of contract hauling to completely ellmlnate the discharge
of pollutants ‘from ink plants. .
Supportive data, ratlonale,f and methods of the proposed effluent
limitation guidelines and standards of performance are contained' in.
this document. C : .
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SECTION T
CONCLUSIONS

o

For the purpose of establishing wastewater effluent limitation
guldellnes for existing sources and standards of performance. for new
sources the ink manufacturing p01nt source category has ' been

subcategorized as follows:

1. Solventfwash
2. Caustic and/or water-wash

Tub cleaning technlques constltute the only valid technical basis for
subcategorization; raw materials and production methods are not valid
bases for subcategorization except as they influence tub cleaning
techniques. Production methods, size, age, - and wastewater

~constitutents of ink manufacturing fac111t1es were not found to be a

bas1s for subcategorization.

The most s1gn1f1cant pollutants and pollutant parameters appearing in
the industry wastewater in +terms of occurence and concentration
include: the nonconventional and conventional pollutants BOD5, TSS,
pH, COD, and o0il and grease; and the following toxic pollutants: '

Chromium (Total) ‘ o "Methylene Chloride

Copper (Total) o ; ' 1,2-Diphenylhydrazine
Lead (Total) . 1,1,1-Trichloroethane
Zinc (Total)' ' _ jPentachlorophenol
Isophorone L . Di (2-ethylhexyl) Phthalate
Di-n-octyl Dhthalate . Tetrachloroethylene
Trichloroethylene , o Toluene

Ethylbenzene ' '

A1l dlscharges of these pollutants will <cease under proposed best |,
available treatment economically rachievable (BAT), new ‘source
performance standards (NSPS), and pretreatment: standards for new and
ex1st1ng sources (PSNS and PSES).

“The Agency estimates total investment costs for the. proposed

regulations (BAT, NSPS, PSNS, PSES) to be 1.5 million . dollars.
Associated annualized costs (including  interest, - depreciation,
operation, and maintenance) are estimated to be 3.0 million dollars.
No unemployment, plant closures, or changes in 1ndustry productlon
capacity are expected. ’

Generation of hazardous wastes subject to the Resource Conservation
and Recovery Act (RCRA) may be as high as 23,000 metric tons per year.



EPA expects no significant changes in terms of air emissions, noise,
or radiation. :



 SECTION II , R -

‘"RECOMMENDATIONS

Ty

Based on the findings of this study, EPA recommends that wastewater
effluent Iimitations attainable. through the application of best
available technology economically achievable {BAT). rest on contract
hauling to. completely eliminate the discharge of pollutants from all

" ink manufacturing facilities. :

Similarly, EPA recommends that standards of performance for new

sources (NSPS) and pretreatment standards for new and existing sources

(PSNS - and PSES). eliminate pollutant- discharges from ink manufacturing
facilities. : : .







SECTION III

- INTRODUCTION

PUPPOSE AND AUThOQImY

The Federal Wwater. Pollutlon Control Act Amendments of 1972 established
a- comprehensive program to " "restore and maintain the chemical,

physicdl, .and biological . integrity of the Nation's waters," Section
101 (a) . By July 1, 1977, existing 1industrial dischargers were
required to achieve "effluent ‘limitations requiring the application of
the best practicable control technology currently available" (BPT),

Section 301 (b) (1) (3); and by July 1, 1983, these dischargers were
required to achieve "effluent limitations requiring the application of
the best available technology economically achievable . . . which will
result - in . reasonable further progress  toward the national goal of
eliminating the discharge of all pollutants" (BAT) , Section 301 (b)

" (2) (A).. Yew ‘industrial direct dischargers were required to comply
with Section 306 new source performance standards (NSPS), based on
~best .available = demonstrated . technology; . and new and -existing”
dischargers to publicly owned treatment works (POTW) 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 vdlscha;gers to POTW  (indirect
dlschargers) : R / . - :

Althouqh Section u02(a)V1) Of the 1972 Act authorlzed the settlng of
requirements for direct dischargers on a case-by-case basis, Congress
intended that, for the most part, control requirements would be based
on reﬁulations promulgated by the -‘Administrator of EPA. Section’
304(b) of the Act reguired 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(¢) 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 301(a) of the Act authorized the
. Administrator to prescribe B any additional regulatlons "necessary to
carry out hlS functlons” under the Act.

The EPA was unable to promulgate‘many of these”‘regulations by the
' dates contained in the Act. . In 1976, EPA was - sued by several
env1ronmental groups, and in settlement of this lawsuit EPA and the




plaintiffs executed a "Settlement Agreement," which was approved by
the Court. This 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 M"priority" pollutants and classes
of pollutants. See Natural Resources Defense Council, Inc. V. ggg;g,
8 ERC 2120 (D.D.C. 1976), modlfled March 9, 1979.

On December 27, 1977, the Pre31dent signed 1nto law the Clean Water
Act of 1977. Although this law makes several important changes in the
federal watexr* pollution control program,. its most significant feature
is 4its incorporation into the Act of several 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 Section 304 (e) to the Act,
authorizing the Administrator to prescribe "best management practices"
(BMP) to prevent the release of toxic and hazardous 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.

In keeping with its emphasis on toxic pollutants, the Clean Water .Act
of 1977 also revised the control program for nontoxic pollutants.
Instead of BAT for "conventional® pollutants identified under Section
304 (a) (4) (including biochemical oxygen demand, suspended solids,
fecal coliform, and pH), the new Section 301(b) (2) (E) requires
achievement by July 1, 1984, of "effluent 1limitations requiring the
application of the best conventional pollutant control technology"
(BCT). The factors considered in assessing BCT for an industry
include the costs of attaining a reduction in effluents and the
effluent reduction benefits derived compared to the costs and effluent
reduction benefits from the discharge of publicly owned treatment
woxks (Section 304 (b) (4) (B)) . For nonconventional pollutants,

Sections 301 (b) (2) (&) and (b) (2) (F) reguire achievement of BAT

effluent limitations within three years after their establishment or
July 1, 1984, whichever is 1ater, but not later than July 1, 1987..

The purpose of this report is to provide the technlcal data support

for any BAT, BCT, or NSPS pretreatment standards for existing sources
(PSE3), and pretreatment standards for new sources (PSNS), which EPA
may choose to issue for the unregulated segments of the ink industry,
under Sections 301, 304, 306, 307 and 501 of the Clean Water Act.



SUMMARY OF METHODOLOGY

’

This document summarlzes data concexrned w1th wastewater generated by
the ink industry. The initial task was to review previous EPA work on
the 1ndustry. reports that pr0V1ded background 1nformat10n included:

= . "Development Document for Effluent Limitations Guidelines and New
Source Performance - Standards = for the ~0Oil-Base = Solvent-Wash .
Subcategories of the Paint’ and Ink Formulating Point Source Category,
(1975)"(1) t

Preparedv by< the EPA National ' Field Investigation Center in Denver
- (NFIC-D), this document served as the basis for the:  July 28, - 1975

regulations (40 . CFR 447) +that set forth no discharge for BPT, BAT,
NSPS and New Source Pretreatment standards for the Oil-Base Solvent--.
Wash Subcategories.  The information 'in this document was based on
data provided by the East Bay Municipal Utilities District (EBMUD) of
Oakland, California about several 1nk plant wastewaters. -

fv "Draft- Development Document for Effluent leltatlons Guidelines,
Pretreatment Standards and New Source Per formance Standards, Paint and
Ink Formulatlng Point Source Categorles, (1976)"(2)

, Referred to .as the w1976 ’study," thlS unreleased report provides
additional detailed information related to -wastewater management in
those segments of the ink 1ndustry not covered by the July 28, 1975 no
discharge regulations. The data presented in the 1976 report were
based on a program of sampllng and analysis at several ink plants, as
well as on numerous plant visits and evaluations. Analytical data
developed during this study were for conventional, nonconventional and
- inorganic toxic pollutants. :Since this study was completed shortly
after ' the  Settlement Agreement between EPA and several environmental
groups, EPA decided to 1ncorporate this data with the required toxic
pollutant study. :

Review of these documents showed the need for addltlonal 1nformat10n
to profile the ink industry, as well as.  to properly quantify the
impact of toxic pollutants as required by ‘the Settlement Agreement.

Development of the needed 1nformat10n included the following tasks:

Industry survey, -

. Industry profile; :

- Wastewater sampllng program°:
Industry subcategorlzatlon-
Water use and wastewater characterlzatlon"
Selection of pollutant parameters;
Description of control and treatment technolog1es*
Cost data development.




FPirst, EPA studied the ink formulating industry to determine whether
differences in raw materials, final products, manufacturing processes,
equipment, age and size of plants, water usage, wastewater
constituents, or other factors required the development of separate
effluent limitations and standards for different segments of the
industry. ‘ . i

Next, EPA identified several distinct control and treatment
technologles, including both in-plant and end-of-process technologies,
which are in use, or capable of being used, in the ink formulating

industry. The Agency compiled and analyzed historical data and newly
generated data on the effluent quality resulting from the application
of these technologies. The 1long term performance, operational

limitations, and reliability of each of +the +treatment and control
technologies were also identified. 1In addition, EPA considered the
nonwater quality environmental impacts of these technologies,
including impacts on air quality, solid waste generation, water
scarcity, and energy requirements. :

The Agency then estimated the costs of each control and treatment

technology from unit cost curves developed by standard engineering
analysis as applied to ink formulating wastewater characteristics.
EPA derived unit process costs from model plant characteristics
{production and flow) applied to each treatment process unit cost
curve. These unit process costs were added to yield total cost at
each treatment level. After confirming the reasonableness of. this
methodology by comparing EPA cost estimates to treatment system costs
supplied by the industry, the Agency evaluated the economic impacts of
these costs.

Upon consideration of these factors, as more fully described below,
EPA identified various control 4and treatment technologies as BAT,
PSES, PSNS, and NSPS. The proposed regulations, "however, do not
require the installation of any particular technology. Rather, they
require achievement of effluent 1limitations representative of the
proper .operation of these technologles or equlvalent technologles.

The ultimate goal of this work was to provide sufflclent data for
rulemaklng in the unregulated segments of the ink industry. The
remaining sections of this document discuss the results of each task
in detail.

DATA AND INFORMATION GATHERING PROGRAM

EPA surveyed the ink formulating industry through the Data Collection
Portfolio (DCP). - This consisted of a questionnaire and some
explanatory material and was intended to gather data for the
unregulated segments of the 1nk industry.



The DCP form was. d:LVlded 1nto seven sectlons"

- General Informatlon

- Plant Operations

- Production Characteristics

.- Tank and Equipment Cleaning (representing a major .

- . wastewater source in many ink plants)

- Other Wastewater Sources .

- - Wastewater Handllng and Dlsposal

- Raw Materials’ ;
This final format, as depicted in Appendix A, represents several
stages of development, including review by members of +the National
Association of Printing Ink Manufacturers (NAPIM) and EPA.

Rather than attemptlnq to.. contact a small but statistically wvalid
sample of the ink lndustry, it was determined that through the use of
- computerized - marketing ' information services - virtually all ink
manufacturing sites could be identified for receipt of a Data
Collection . Portfolio (DCP). -~ In order to do this, a copy of the Dun
and Bradstreet (DSB) "Dun's Market Identifiers" computer data tapes
was obtained. ' On these tapes, general business information is
recorded accordlng to Standard Industrial Classification (SIC)  for
essentially all commercial establishments in the United States. - For
SIC 2893, Prlntlng Ink, the D&B tapes utilized contain 567 entries.

Thé'addresses of:the,567 (SIC 2893) entries on the D&B tapes were used
~to form a preliminary mailing list. This list was reviewed by the
" National Association of Printing Ink Manufacturers (NAPIM). The NAPIM
comments suggested'certain additions and deletions to the mailing list
yielding .a  final malllng list containing 598 entries. Additionally,
representatives of major ink manufacturing firms were given the
opportunity to review the mailing list. Six large companies indicated
that_ the 1list did not adequately represent the number of small
manufacturing sites ‘and blending stations their firms operated. To
resolve this, multiple blank portfolios were supplied to the corporate
headquarters of the six firms requesting additional questionnaires.

This. final mailing list was computerized and transferred to address
labels to facilitate distribution. Each address was dgiven a unique
code number to ‘assure that each response would be appropriately
catalogued. ~ - '

An addltlonal compllcatlng factor associated with the Ink Industry DCP
was how to handle those captive ink producers that manufactured ink
within a printing plant solely for use within that plant. Although
strlctly speaking these ink manufacturlng operatlons -are . within SIC

2893, it was decided that i ient to surv the

captive operations in ‘conjunctlon ‘with a parallel study of theA




Printing Industry, SIC 27, belng conducted by Environmental Science

and Engineering lInc. Consequently the survey information gatheéred tfor

the ink industry profile does not reflect the incremental impact of
captive ink production on printing plant operations.

Pesponse to the survey varied. :Of the DCP's mailed out:

460 Prortfolio questlonnalres were returned and encoded on data
tpaes

177 Portfolios were marked "Not a Manufacturing Site" indicating
that the questlonnalre was received by a corporate, or other
site not involved in printing ink manufacture.

11 Portfolios were mailed to ink manufacturers who were no .
longer in business. S

21 Portfolios were dupllcates mailed to operatlng ink productlon ,
plants. :

23 Portfolios were undeliverable and returned.

All DCP respondents were instructed to answer survey questions
pertaining +to annual production or employment on the basis of their
1676 operations. For all other gquestions the respondents were
directed to prov1de information on the basis of current operations.
Consequently, the bulk of the survey information used in the following
profile of the industxry is based.enhnjant ooera+1nn durlnq mld—IHIl.

GENERAL DESCRIPTION OF THE INDUSTRY

The variety of inks used today is broad, ranging from ordinary writing
inks to specialized magnetic inks. A large volume of inks are
specially produced for the printing industry and fall into four major
categories. These four categories are: letterpress inks, lithographic
inks, flexographic inks, and gravure inks. (3)

ILettervress inks are viscous tacky pastes using vehicles that are oil
and varnish-based. They generally contain resins and dry by the
oxidation of the vehicle. '

Lithographic or off-set inks are viscous inks with a varnish-based
vehicle, similar to the letterpress varnishes. The pigment content is
higher in 1lithographic inks than letterpress ink because the ink is
applied in thinner films. These inks are formulated to run in the
presence of water since water is used to create the nonimage areas of
the printing plate.

]

10



Flexographlc inks are liguid inks which dry by evaporatlon, absorptlon
into the substrate, and decomposition. There are two main types of
flexographic inks: water and solvent. Water inks are used on
absorbent paper and the solvent inks are used on nonabsorbent
surfaces. ' . - ) : ’

Gravure inks are: liquid inks which dry‘by solvent evaporation. The’
inks 'have a variety of uses ranging from printing publications to food
package printing.

Number of Manufacturing Sites ‘and Employment .

Total industry employment was placed at approximately 9,600 by the
1972 Commerce Department Census of Manufacturers, 5,700 of which were
involved in production. Based on the DCP results, the number of
employees involved in - production during 1976 averaged approximately
. 9,000. Ink manufacturers produce many custom formulations, and ténd
to be geographically dispersed as are their customers. This and other
factors, such. as relatively low capital investment, accounts for the
- large number of small plants in the industry. Forty-two percent of
the plants respondlng to the survey have less than ten employees, and
71 percent have "under 20 employees. Six companies (Borden, Sun
Chemical, Inmont Flint Ink, Kohl and Madden, and Sinclair and
Valentine Division of ‘Wheelabrator Frye) have 37 percent of all ink
- manufacturing plants and 13 companies account for 51 percent of all
plants. A breakdown of the number of plants falllng into size ranges
according to the numbér of employees 1s presented in Table ITI-1.

Table III-2 summarizes some pertlnent'~1nk 1ndustry statistics as
outlined in the 1972 Census of Manufacturers. According +to the.
census, - there were 407 1nk “establishments in 1972, up from 360 a
‘"decade earlier. Only 145 plants had over 20 employees. It should be
noted that the census did not poll single establishment companies with
Iess that ten employees, which represent a 31gn1f1cant portlon of the
industry.




TABLE IIX-1

NUMBER OF PRODUCTION EMPLOYEES IN INK PLANTS (1976)

Number of Number of ' Percent of

Employees Plants._ Total
0 - 10 195 | 42.4
11 - 20 133 28.9
21 - 30 59 12.8
31 - 40 26 5.7
41 - 50 1 - - 3.0
51 - 60 3 0.7
61- 70 5 1.1
71 - 80 3 0.7
8L - 90 b 0.9
91 - 100 3 | 0.7
101 - 150 9 2.0
over 150 " 0.9
No Data 2 . 0.4

Total 460 . 100%

Source: DCP



TABLE III~2

INK INDUSTRY PROFILE -
1972 Census of Manufacturers

: ﬁmber of © Number of 7 'Percent of Value of Percent of
Emp loyees Plants . Plants v Shipments _ All shipments
‘ ‘ ‘ ‘ ($ millions)

1-4 79 o '19.5' 16.0 3.1
5 -9 a1 S 19.9 ' 34.7 6.8
10 - l9; | C102 s 79.2 ' 15.6
20 - 49 104 . 25.6 149.5  29.4
50 - 99 ’ 21 sa2 | - 76.5 | 15.1A
100 - 249 17 a2 113.8 o 22.4
~over 250 3 | "; 0.7 - . 388 - _1.8
Total - 407 ' 100% 508.3 100

Sour‘c‘e; 1972 Department of Comme&:g:e Census of Manufacturers
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Ink Industry Sales ‘ ) T

In 1972 the Census of Manufacturers estimated the total ink production
to be over one billion pounds valued at $508 million. The products
manufactured by the industry included letterpress inks (22 percent of
dollar sales), 1lithographic inks (31 percent), gravure inks (17
percent), flexographic inks (15 percent), and other printing inks (15
percent). The single largest product of the ink industry is black ink
for newspapers, which consists of finely ground carbon black in
mineral oil. This ink is generally sold in bulk at low prices, while
custom blended lightographic inks, frequently sold in batches (or
kits) as small as 2.2 kg (five pounds), can cost ten times as much per
unit weight. For a discussion on the types and properties of various
printing inks, the Printing Ink Handbook(4) published by NAPIM is
recommended. -

Geographic Distribution of Ink Plants

The overall geographic distribution of ink plants is depicted in -
Figure IITI-1 and on Table III-3. Table III-4 shows that ink plants
tend to be near population centers, due to transportation costs and
the need to be near customers. . Five states (California, Illionois,
New Jersey, New York and Ohio) contain 194 plants or 42 percent of the
460 plants responding to the survey. Ten states have 65 percent of
all ink plants and 21 states have 89 percent of all plants. Large ink
plants tend to be concentrated 'in a relatively few states. Of the 130
ink plants with more than 20 employees, 52 percent are in Jjust four
states (California, Illinois, New Jersey, and Ohio), and 96 percent -
are in the 21 states listed on Table III-4. cCalifornia, Illinois  and
Ohio have significantly higher proportions of large ink plants- than
expected relative to their total number of plants, while New York and
Florida have a lower number of such plants than proprotional.

Production volume by state for the madjority of states was not itemized
by the Census Bureau because in many states one company accounts for a
large percentage of production wvalue. Production wvalue by state,
based on DCP data is also not presented, but California, Illinois, New
Jersey, New York, and Ohio, account for over half of the ink
manufactured in the United States.

- 14
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TABLE III-3
GEOGRAPHICAL DISTRIBUTION OF INK PLANTS

Number of Plants

0-10 10-20 Over 30 Not
EPA Region Total _ Employees Employees Emplovees Indicated
Region I . -
Connecticut 6 5 1 [} "o
Maine o} o} " © 0 o} ;0
Massachusetts 21 . 14 3 < 4 [
New Hampshire 2 1 o] 1 o]
Rhode Island 1 e} 1 o} Q.
Vermont ) 0 ] 0 P ;
Total 30 20 5 5 [
Region II )
YNew Jersey -39 ‘14 10 15 0,
New York 34 19 9 6 0!
Puerto Rico [} o} g o ¢} 2] '
Vizgin Islands o o 0 o Q.
Total 73 33 19 21 0
Region III
Delaware 0 0 0 0 0. -
D.C. 1 0 0 1 0
Maryland 9 S 2 2 "o
Pennsylvania 24 9 6 9 , 0’
virginia 9 6 2 1 [0}
West Virginia o _0 0 .0 o
Total 43 20 10 13 o
Region IV R .
Alabama 2 0 2 [} 0.
Florida 14 8 7 1 o'
Georgia 20 7 7 6 0,
Kentucky 4 1 2 1 o’
Mississippi 1 1 0 0 0
North Carolina 10 6 2 s 2 o
South Carolina 3 "2 1 o] 0
Tennessee 13 _6 _6 1 0:
Total 67 29 27 11 o'
Region V
Illinois 46 12 13 20 1
Indiana 7 1 - 1 5 0.
Michigan 13 5 4 4 0
Minnesota 9 0 6 3 0
ohio 28 9 -8 13 0,
Wisconsin 14 _3 A 4 0.’
Total 117 30 37 49 1
Region VI i h
Arkansas 2 1 1 0 0
Louisiana 9 7 2 0 0 i
New Mexico 0 o] [¢] Q 0. -
Oklahoma 1 1 0 ¢ o] .
Texas 22 i 1L s [ ‘
Total 34 15 14 5 0 -
Region VII . . .
Iowa 3 2 h 1 0 o
Kansas L 1 0 0 o}
Missouri 16 ! 6" 5 5 Q
Nebraska _2 2 Q0 9 o .
Total 22 11 6 5 0.
Region VIII .
Colorado 5 4 1 o] 0,
Montana [ 0 [¢] 0 o
North Dakota 0 0 0 0 0
South Dakota ] 0 [ 0 [} ;
Utah 3 3 0. 0 o
Wyoming Q. 9 0 [} 0.
_ Total 8 : 7~ 1 0 0
Region IX . N "
Arizona 4 3 ' 0 0 1
California 47 2L 7 19. G
Hawaii 2. 2 o} o} o
Nevada _0: 9 Q o [} .
Total 53 26 7 13 1 o
Region X " | .
Alaska 0 o} ] 0 [+2
Idaho [+ o} ¢} o] Q
Oregon 7, 2 4 1 [¢]
Washington 6 - 2 3 1 0.
Total 13, 4 7 2 . Q
Accumulative Total 460 195 133 . 130 2

Source: DCP
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Organization of Ink Plants

of the DCP respondents, 28 percent indicated that they were the only
manufacturing location for that company. Sixty-four percent of the
plants are branch plants of a multiple plant company and six percent
are divisions of a parent corporation. Less than two percent of the’
plants are captive manufacturing sites which produce ink solely for
internal consumption. There are known to be approximately 100 captive
ink manufacturing sites, but @ to avoid duplication, +these plants
received DCP's sent to the printing and publishing industry. Of the
plants responding that they were branch plants, divisions or captive
sites, almost 90 percent were set up as proflt centers, while the
remainder were cost centers. Forty-two percent, or 103 plant sites, .
are part of publicly held corporatlons and 54 percent, or 247 plants,

are privately held. The remaining four percent of the industry falls’
under such other forms of organization as cooperative, partnerships,
propristorships, or did not answer the question - on company

organization. ‘ . :

Age Distribution of Ink Plants

Table III-5 breaks down the ink industry by the age of manufacturing
facility. Half of the plants are between six and 20 years old, and
the remaining plants are split almost egqually into plants under six
vears old or over 20 years old. A cross tabulation of plant age and
the number of employees (Appendix B) indicates that the plants with
over 20 employees tend to be older facilities than the plants with
under 20 employees. - '

Batch Sizes and Available Tankage

In the ink industry, the primary plant operation is the blending of
various size batches of ‘ink. Inks are often custom manufactured in
batch sizes as small as 2.2 kllograms (5 pounds) . Newspaper ink is
commonly mass manufactured -continuously or in large batches. In the-
DCP, plants were asked how many tubs they had in various sizes. Table
III-6 ovresents a summary of production tub sizes used in the ink
industry. EPA estimates the total available tankage for the industry
to be 11,000 tubs, as indicated on Table III-7. Half of the tankage in
the industry is 1less +than 190 liters (50 gallons), .accounting for
about 12 percent of capacity. The majority of the industry's capacity
is in tubs of 950 to 1200 liters (251 +to 500 gallons). Large ink
plants (those with over 20 employees) have approximately 50 percent of
all +tubs, and over 60 percent of total industry capac1ty, although
they represent only 29 percent of all ink plants.

18



TABLE III-5

INK INDUSTR& BREAKDOWN BY AGE

égg A ﬁumber of Plants ’ Pexrcent of Totalj
Less than 3 years : 49 v 10.7

3 - 5 years - 51 B 11.1

6-; 10 years ' ' 98 21.3

11 - 20 years o 126 ’ | 27.4

21 - 30 years i ‘ 60 13.0

Over 30 years V 644 : 13.9

bid not answer . : 12 2.6
Total : | 460 ‘ 100%

Source: DCP

19




NUMBER

OF INK PLANTS WITH TUBS OF VARIOUS SIZES

TABLE III-6

_Number of Tubs

2150 Over 5Q

Tub Size 0 1-5 6-10 11-20
Number of Plants Responding

Less than 5 gal. 123 72 as 46 9 5
6 - 10 gals. 123 65 45 31 7 5
10 - 50 gals. a1 119 94 78 30 8
51 - 100 gals. 54 107 % 61 17 4
101 - 250 gals. 118 104 45 20 10 0
251 - 500 gals. 162 54 12 11 6 2
501 - 1000 gals. 188 27 4 6 0 0
Over 1000 gals. 195 13 2 1 1

Source: DCP
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TABLE III-7

TOTAL INK INDUSTRY TANKAGE

Tub Sizé‘ ‘ - : Percent of ~ Percent of Tubs
(gallons) Numper of Tubs Total Capacity Ip 132 Largest Plants*
Less than 5 gal. 1700 = .  1a o 308

6 - 10 gals. :v . 1300 : o 1s S 50%

11 - 50 gals. 3400 ’ 10% : 50%

51 - 100 gals. 2800 s 20% : 508

101 - 250 gals. 1100 ) 208 | 608

251 - 500 gals. ' 600 o 238 80%

501 - 1000 gals. 200 D 15% 60% e
Over 1000 gals.  __ 100 | ) _los o 70%

Total 11,000 o  100%

*Plants with over 20 employees

Source: DCP
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Periods of Operation

The ink industry primarily functions on a one shift per day five day
per week basis. Eighty-one percent of the plants responding to the
DCP question concerned with shift operation indicated that they
operate one shift per day, while 16 percent operate two shifts and
only 3 percent operate three shifts. Almost 94 percent of the plants
have eight-hour shifts, with the next most common shift lengths being
seven hours and ten hours (2 percent each). Over 96 percent of the
plants respondlng to the DCP operate five days per week, while 1
percent operate six days weekly and 2 percent 1nd1cate work weeks of
under four days.

Most ink plants operate approximately 250 days per year. Forty-eight
percent of the plants indicated that they work between 201 and 250
days per year and 44 percent work between 251 and 300 days. Of those
giving the exact number of days, the four most common answers were
250, 253, 260, and 248 days per year. Three percent of the plants
operate less than 200 days per year, and 4 percent operate over 300
days. ‘

Production Characteristics

In the manufacture of inks, the three major ingredients, wvehicles,
pigments, and dryers, are mixed thoroughly together to form an even
dispersion of pigments within the vehicle. The mixing is accomplished
with the use of high-speed mixers, ball mills, three-roll mllls, sand

mills, shot mills, and/ox c01101d mills.

Most inks are made in a batch process in tubs ranging in sizes from 19
liters (five gallons) to over 3750 liters (1,000 gallons). The number
of steps needed to complete the manufacture of the ink depends upon
the dispersion characteristics of the ingredients. Most inks can be
completely manufactured in one or two steps since many of the pigments

used can be obtained predispersed in a paste or wetted form.

The plqments, vehlcles, and additives are combined in calculated
amounts into a mlxlng tub then 'blended in the commonly used high-speed
vertical post mixers. The mixing speed used, determined by the nature
of the ingredients, can range from a few revolutions per mlnute to
several thousand revolutions per minute.

Many inks need additional dispersion to meet their formulation
specifications. This is accomplished through further 'milling

operations. A batch of ink may be put through the mills several times
before the required dispersion is reached.

22



Pata on total ink industry. production appeared earlier in this
Section. The rfollowing ~paragraphs discuss some of the production
characteristics, analyses, statistics, and interrelationships of this
data in more detail. Approximately half of the plants in the ink
industry specialize in either paste ink or liquid ink. The other half
produce both types of inks, with a wide variety of fractional. mix.
Table III-8 presents the data on production breakdown from all plants.
The "average" plant, based on. the average mix of all plants, produces
65 percent paste ink, and about 35 percent liquid ink. :

Ink manufacturers 'can also. be classified by their percentages of
water-base ink and solvent-base or oil-base ink. 'Thirty-seven percent
of the ink plants responding to. the survey produce 100 percent
'solvent-base or oil-base ink, but only 3 percent of the plants produce
100 percent water-base ink. A breakdown of ink plants by the percent
of water, solvent or oil-base ink manufactured is presented in Table
ITI-9. The "average" plant produces approximately 60 percent oil-base
ink, 25 percent solvent-base ink and 15 percent water-base ink.
However, there are some differences DYetween plants - that produce
exclusively solvent-base or oil-base ink and those that produce 100

-, percent water-base ink. These differences are depicted in Table ITI-

10. Plants making exclusively solvent-base or oil-base ink.produce
mostly paste 1ink, while the plants 'dedicated +o water-base ink
products manufacture primarily liquid inks. Both groups of

specialized plants are smaller in general than the industry average.
Water-base - ink plants, predictably rinse tubs with water more
frequently and wuse a higher percentage of their total water
consumption for this purpose. . ‘ .

Table ITII-11 summarizes the usage of organic and inorganic pigments in
ink. This is important because many inorganic pigments contain heavy
metals which are toxic pollutants. The survey data .show that the
industry relies on inorganic pigments for approximately 40 percent of
total production, and organic.pigments for 60 percent of production.

The data in Tables III-8, III-9 and III-10 are not necessarily
consistent. This 1is because these tables  represent responses to
several DCP questions which were not answered consistently, nor were
the answers to these questions necessarily mutually exclusive.

Raw Materials

The responses to DCP questions concerned ‘with raw materials indicates
that the production characteristic most strongly affecting the usage
of +toxic pollutants is the percentage of solvent-base ink and water-
base ink production. To illustrate this trend for the industry as a
whole, the percentage of solvent-base ink production was plotted
against the percentage of plants using common toxic pollutants or

classes of toxic pollutants (see Appendix D). For each plot, a least
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TABLE III-8

PRODUCTTON BREAKDOWN OF INK PLANTS

Paste Ink Percent of | ‘ Liquid Ink Percent of
Production All Plants Production All Plants
{(Pexrcent of (Percent of
Production Volume) Production Volume)

0 13.0 0 39.1
l1-~-10 ‘2.4. 1-10 8.0
11 - 20 5.9 ' | 11 - 20 3.0
21 30 4.3 21 - 30 2.8
31 40 3.3 31 - 40 2.6
41 50 9.6 41 - 50 | 6.5
51 - 60 3.3 . 51 - 60 7.2
61 - 70 2.8 o 61 - 70 3.3
7L - 80 3.0 f 71 - 80 4.8

81 - 90 3.5 ‘81 - 90 4.3
91 - 99 8.3 91 - 99 2.2,
100 38.7 100 12.2:
Did not answerx 2.0 ‘ Did not answex 3.9
Total 100% Total lod%
Average 65% Average 35%

Source: DCP
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TABLE III--O

'PRODUCTION BREAKDOWN OF INK PLANTS BY VEHICLE -

Percent of Total Water-Base Solvent-Base Oil-Base
Ink Production Ink , Ink - Ink

Percent of Responders

0 | 44.1 | 48.0 14.1
1- 10 : 23.9 7.0 3.7
11-20 5.9 | 3.3 6.7
21 - 30 ' 4.3 | | 4.1 4.3 .
« 31 - 40 4.3 4.6 ' 4.3
41 - 50 - 3.9 10.0 7.8
51 - 60 ' 2.0 " 2.6 3.5
61 - 70 ‘j | 1.1 2.4 - 3.0
81 ~.90 : _ 0.7 | 3.0 : 3.5
o1 - 99 2.0 2.8 : 10.7
100 | | 2.6 . 4.8 32.4
Did not answer _ 4.1 5.0 2.6
Total ‘ 1008 -~ 1008 .- 100%
Average 15 25 60

Source: DCP
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" TABLE III-11

COMPARISON OF ORGANIC AND INORGANIC PIGMENTS
USED IN INK PLANTS

Inorganic Pigment
Usage (Percent of

Percent of

Organic Pigment
Usage (Perxrcent of

Percent of

Source: DCP
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Production Volume) ‘Plant; : Production Volume) Plants
0 7.0 0 4.1
1-'10 25.4,i 1-10 5.7
11.- 20 7.4 11 - 20 6.5
21 - 30 7.2 21 - 30 5.7
31 - 40 4.6 31 - 40 5.0
41 - 50 12.4 41 - 50 15,0
51 - 60 7.6 51 - 60 3.7
6l - 70 5.2 61 - 70 5.4
71 - 80 -4.1 71 - 80 7.4
81 - 90 4.1 81 - 90 7.6
91 - 29 3.7 91 - 99 21.5
100 3.0 100 6.3
Did not answer 823 bid not answér 6.1
Total 100% Total 100% -




squares fit was calculated. The results of these calculations (slopes
and correlation coefficients) are presented in Table III-12. For all
but one major toxic pollutant, the slope of the best fit line is
positive, indicating that the overall trend is for greater toxic
pollutant wusage with increased solvent-base ink production. The
statistical validity of the fit was better for some of the toxic
pollutants than for others. as reflected in the higher R2 orx
correlation coefficient. As can be seen from Table Ixr-12,
comparatively good fits were obtained for phenol, zinc, and lead.

28



TABLE III

-12

SLOPES AND CORRELATION COEFFICTENTS

FOR PLOTS OF PERCENT TOXIC

VERSUS

POLLUTANT USAGE

PERCENT SOLVENT BASE INK PRODUCTION

Source: DCP
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Toxic Percent Solvent Base
Pollutant Ink Production

Slope r?
Dichlorobenzidene .12 .14
Cyanide . 004 ;00008
Zinc .42 ;67
Chromium .064 | .016
Chlorinatéd Organic :
Solvents -.12 .04
Lead .50 .64
Phthalates .21 .13
vToluene .38 .27
Phenol .43 .46







"SECTION IV

INDUSTRX SUBCATEGORIZATION

INTRODUCTION

EPA con81dered the following factors in determining whether
differences within +the ink industry might require separate
limitations. ‘ : ’

1. Raw materials and products

2. Production methods

3.. Size and age of production fa0111t1es
L. - Wastewater characteristics

5. Tank or tub cleaning techniques

RATIONALE FOR SUBCATEGORIZATION
The Agency has concluded that tank or tub cleaning techniqués offer an
appropriate basis for subcategorization of the ink industry. The
following two subcategories have been chosen.

1. Solvent-wash (solvent-base solvent-wash)

. 2.. Caustic.and/or water-wash

RAW MATERIATLS AND PRODUCTS.

Solvents, resins, extenders, pigments, and dispersing agents generally
are similar for all ink products, except for the use of solvent or
water as the dispersing medium. Raw materials and products are,
therefore, not a basis for subcategorization, except as they influence
tank or tub cleaning techniques.

PRODUCTION METHODS

Both solvent-base and water-base inks can be made in the same factory,
with many of the same raw materials and in much of the same equipment.
Some solvent-base pigments may be dispersed in roll or ball mills
before blending into +the dispersed calcium carbonate, talcs, and
clays; these mills are generally not used for water-base inks.
Because the production methods for all inks are quite similar, they
are not a basis for subcategorlzatlon.. :
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SIZE AND AGE OF PRODUCTION FACILITIES

This study showed that the size of production facilities affects only
the volume of wastewater; the characteristics of the wastes are
similar regardless of plant size. Because the 1ink manufacturing
process equipment has not changed appreciably over the years, the age
of +the plant has 1little bearing on the waste characteristics.
Therefore, neither size nor age of ink production facilities appear to

be a valid basis for subcategorization.

WASTEWATER CONSTITUENTS

The untreated wastewaters generated by ink manufacturing operations
contain a fairly diverse mixture of pollutants. These pollutants

range from oxygen demand and solids to various toxic pollutants. Both -

water-base and solvent-base ink manufacturing wastewaters contain
substantial quantities of these pollutants. No specific segment of
the industry has a significantly different quality of wastewater.
Consequently, wastewater constituents do not provide a good basis for
subcategorization.

TUB CLEANING TECHNIQUES

The ink industry commonly uses +three specific methods of ink tub
cleaning. These cleaning methods include: (1) solvent-wash; (2)

caustic-wash; and (3) water-wash. Solvent-wash is used exclusively to

clean tubs used for formulating solvent-based and oil-based ink. When
solvent-washing is wused, essentially no wastewater is discharged.
Caustic-wash techniques are used to clean both solvent-base and water-
base ink manufacturing tanks. Water-washing techniques also are used

in both the solvent-base and water-base segments of the ink industry.
For solvent-base operations, water-washing usually only follows ~
caustic-washing of solvent-base tanks. For water-base operations,
water-washes often constitute the only tub cleaning operation. It
should be noted, however, that periodic caustic cleanlng of water-base

ink tubs is also a common practice.

The +treatability and disposal options for wastewater generated by
water-wash and caustic-wash operations are essentially +the same.
Rinse waters generated following caustic-wash are sometimes less
concentrated than exclusively water rinse generated wastewaters,
although the pollutants contained in these two types of wastewater are
similar. Consequently, the methods of treatment and disposal are
alike. Furthermore, the quantity of wastewater generated by caustic-
wash operations 1is not greater than that generated by water-wash
techniques. ' '
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On +he other hand, solvent-wash  operations create gignificantly
different waste streams. As a result, tub cleaning techniques appear
to be a workable basis for subcategorization. )
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. SECTION V
WATER USE AND WASTE CHARACTERISTICS

WATER USE

Water usage by ink plants responding to the DCP is shown on Table V-1.
Based on these results EPA estimates daily water usage for the total
industry between 3.7 and 21.6 million liters (1.1 - 5.7 mgd), with the
most likely average falling between 7.6 and 11l.4 million liters per
day (2 - 3 mgd). Previous EPA studies of the _ink industry have
developed 1little data on water consumptlon, therefore no comparlsons
of historical data can be presented.

‘Water usage data for all ink plants also indicates that the highest
proportion of water use 1is for cooling (50 percent), sanitary (27
percent), and product (9 percent). Other uses include boiler feed
water (5 percent), tank and equipment cleaning (7 percent), air
pollution control (1 percent), and miscellaneous (1 percent). The
percentage of water used for ' various purposes does not differ
substantially between small plants and large plants, as illustrated on
Table vV-2. : .

WASTEWATER SOURCES

Tub and Equlpment Cleanlng

Process wastewater from ink manufacturlng plants results  primarily
from the rinsing of mixing tanks, roller mills and other equipment
used for ink manufacture.  Some additional wastewater may be
contributed by floor and spill cleaning, laboratory and plant sinks,
boiler and cooling water blowdown, air pollution control devices using
water, and cleanout of raw material supply tank cars or trucks. Many
ink plants segregate noncontact cooling water and sanitary wastewater
for dlscharge to the sewer with no pretreatment.

Ink manufacture 1nvolves three basic steps; mixing of raw materials,
milling, if required, and . filling and packaging. In many plants,
filling is done directly from the mill and no additional equipment is
- contacted by ink except some hand tools. ~Mixing tubs can be rinsed
with either water, caustic, solvent, cleaned by dry methods, or by
some combination of methods. Water rinses usually follow water-base
ink batches, solvent rinses follow solvent or oil-base ink batches and:
caustic rinses follow either. Many plants routinely use caustic
rinsing for small portable tubs and clean fixed tubs with caustic only
when heavy build up of ink residue makes it necessary. The methods of
tub rinsing practiced by ink plants according to DCP responses are
- presented on Table Vv-3. :
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TABLE V-1

TOTAL WATER USAGE BY THE INK INDUSTRY

Water Consumption

0 - 10,000 GPD
10,000 - 20,000 GPD
20,000 - 30,000 GPD
30,000 - 50,000 GPD
50,000 - 100,000 GPD
Over 10,000 GPD

Not Answered

Source: DCP

Number of Plants

Percent of Total

- 36

376

32

13

27

8L.7

7.0
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TABLE V-3

METHODS OF TUB CLEANING USEb BY INK PLANTS

Rinsing Method Number of Plants Percent of Total |
Water Rinse only* - i 15 3.3 E
Solvent Rinse only* . 176 38.3 _ |
Caustic Rinse or Soak only* T 56 S 12.2 é
Dry Cleaning Only : 25 : 5.4 |
Water and Caustic Rinse* o 43 - 9.3
Water and Solvent Rinse* ; 64 13.9
Solvent and Caustic Rinse* 32 ) 7.0
Water, Solvent and Caustic*' T 36 | - 7.8

Total Using

Water Rinse » 158 ‘  34.3
Solvent Rinse ” { 308 | 67.0
Caustic Rinse | ? o111 - 24.1
Caustic Soak o 85 , 18.5
Dry Clean Up i ‘ 106‘ 23.0

*With or without dry cleaning of tanks

Source: DCP
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B L \
Solvent rinsing of - solvent-base or oil-base ink tubs ordinarily
generates no wastewater. The dirty solvent generally is handled in
one of three ways:

1. used in the next compatible batch of 1ink as part of the
vehicle; .

2. collected and redistilled, either by the plant or by an
' outside contractor for subsequent resale or reuse; and

3. reused with or without settling to clean tubs and equipment
until spent, and then drummed off for disposal. If sludge is
settled out it is also drummed off for disposal by contract
hauling. ‘ .

Wastewater generated by rinsing tubs or equipment used for
manufacturing water—base ink is usually handled in one of four ways:

1. reused in the next compatible batch of water-base ink as part
of the vehicle;

2. reused eitheér with or without treatment to clean tubs  and
equipment until spent. If sludge 1is settled out it is
disposed by contract hauling;

3. discharged with or without treatment as wastewater; and

4. disposed of by eontfect hauling. , ;

Plants using caustic rinse or washing systems usually rinse the -
caustic residue with water, although a few plants allow the caustic
solution to evaporate in the 'tubs. There are several types of caustic
systems commonly used by the ink industry. For periodic cleaning of

fixed tubs two methods are most popular:

1. maintaining the 'caustic in a holding tank (usually heated)
and pumping through fixed piping or flexible hose to the tub
to be cleaned. Often a portable hood is placed over that

~tub, with nozzles to direct the spray. The caustic is
returned to the holding tank; and '

2. preparing the caustic solution in the tub to be cleaned, and
- soaking the tub until clean. The caustic solution is either
transferred to the next tub to be cleaned, stored in drums or

a tank for subsequent use, or is discarded.

For cleanlng small portable tubs three common methods are used by the
ink industry:
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1. pumping caustic from a holding tank (usually heated) to
nozzles in a fixed or portable hood which is placed over the
tub to be cleaned. The caustic drains to a floor drain or
sump and 1s pumped @ back to the tank, or is pumped back
directly from the tub;

2. maintaining an open top caustic holding tank. Small tubs are
put into "strainers" and dipped into these tanks until clean:
and

3. placing the tubs in' a "diswasher-1like" device ‘which

circulates hot caustic and a subsequent water rinse. These
devices can handle tubs up to about 1900 liters (500 gal).

The water rinse following a <caustic-wash 1is rarely  reused in a
subsequent batch of ink. The most common methods for disposal of this
rinse are:

1. recycling it back into the caustic as make-up water:

2. drumming it for contract hauling;

3. discharging it as wastéwater, with or without pretreatment.
Combination with other wastewater prior to treatment or
disposal 1is sometimes practiced. Discharge of this

wastewater is currently prohibited by some states and
municipalities and may be prohibited in other areas in the
future; and

4. discharge as a wastewater, with or without combination with
other plant wastewaters or pretreatment.

Most caustic using plants recycle the caustic solution until it loses
some of its cleaning ability. The caustic is then disposed of either
by contract hauling or as a wastewater, with or without neutralization
or other treatment. In the DCP, plants using caustic rinsing were
asked to indicate whether their system was a closed loop system (all
of the water rinse is used as caustic make-up), partial recycle, or
open (no reuse of the water rinse). There was some confusion among
responders regarding the definitions of the three terms. Sixty-five
plants responded that they had a closed loop system. Telephone and
field contact with a sample of these plants showed that while all of
the plants recycled their caustic solution, few were able to recycle
dll of their water rinse. At least one manufacturer in the United
States makes a true closed loop caustic system, but it is not widely
used by the ink industry. Twenty-one plants responding to-the survey
recycled part of their caustic rinse water and 68 plants indicated no
recycle of rinse water.
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The Agency asked plants respondihg to the DCP to indicate how many
gallons of water were used to clean +tubs of various sizes. The
results are presented in Table V-4, for that section of the industry’
indicating the use of water to clean tubs. For all tub sizes 1listed,
the majority of plants used less than 38 liters (10 gal) to clean a
tub after a batch of ink. The percentage of plants requiring over 38
liters (10 gal) - to clean a mixing tub increases as expected, as the
size of the tub increases. For tubs between 950 and 1900 liters (251
~to 500 gal) the Agency estimates that the average water usage for
cleaning falls between 45 and 114 liters (12 and 30 gal) with the most
likely average between 57 and 76 liters (15 to 20 gal).

The amount of water generated by tub cleaning is influenced by the
water pressure '~ used. A cross-tabulation of water pressure by volume
of water for each range of tub size is presented in Appendix C. These
tables indicate some correlation between the +two variables; plants
with high pressure rinses tend +to generate 1less +tub cleaning
wastewater per batch of ink.

Other PollutantVSources‘

Beyond process wastewater generated from tub and equipment cleaning,
there are other sources of pollutants within the typical ink plant.
- These wastewater streams must be considered in any water management
schemes developed for the ink industry. The following are the most
common sources of potentially contaminated wastewater found at ink
manufacturing facilities, other than those discussed in the precedlng
section: o

1. bad or spoiled ink batches which are not reworked or disposed
of by contract hauling;

2. residue:from spillsﬁ which are discharged to the sewer or
, combined with other wastewater;

3. contaminated storm water runoff;

u. wastewater from cleaning tank trucks delivering raw
"materials; ‘

5. wastewater from plant or 1ab6ratory sinks wused for «rinsing
hand equipment coated with ink or for disposal of small
quantities of ink;

6. steam condensate from steam injection distillation  of
’ solvents used to clean ink tubs;

7. contact water from air pollution control devices;'and"

-
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TABLE V-4
' |
AMOUNT OF WATER USED TO CLEAN AN INK TUB . , E
i
|

Water Used Per Tub Cleaning

Tub Size 0-5 gal. 6-10 gal. 11-50 gal. 51-100 gal. Over 100 gal. Total

Pekcént of Plants Responding*

|
Under 10 gal. 85.0 10.0 ' 5.0 - : - 100% !
1 - 50 gal. 60.3 26.7 1.2 1.7 - 100 i
51 - 100 gal. 44.4 29.6 - 23.1 1.9 0.9 100 ?
101 - 250 gal. 30.5 - 24.4 % 40.2 4.9 - 100 ;
251 - 500 gal. 41.2 23.5 235 7.8 3.9 ' 100 %
501 - 1000 gal. 65.4 " 3.8 E 7.7 S 19.2 . 3.8 100 é
Over 1000 gal. 75.0 - 1 10.0 5.0 10.0 100 |

*Only plants indicating the use of a water rinse wexe considered (158 plants).

|
E
!
l
‘ ]| |
Source: DCP {:” | | | | ‘ | ‘ i
? , | %
| :
| | : N
|




8. wastewater fAromf the laundering of rags which were used to
clean ink tubs or equipment.

Other wastewater sources which do not contact the ink but which may
contain conventional or nonconventional pollutants, such as BOD or
TSS, include: : .

1. sanitary wastewater;
2. noncontact cooling water;

3. boiler blowdown: and : = ‘ o

4, noncontact steam condensate

The DCP asked plants to indicate which of these wastewater sources
were combined with tub cleaning wastewater before disposal. The three
‘most common answers were sanitary wastewater, noncontact' cooling
water, and laboratory wastewater. As with water wusage, sanitary
wastewater and cooling water account for over 75 percent of the total
wastewater stream at most ink plants, with tub cleaning. wastes and
boiler blowdown making the next largest contribution. Table V-5
presents the number of plants which generate various miscellaneous
sources of wastewater. ' :

WASTEWATER VOLUME

According to the DCP responses, the ink industry generates about
150,000 liters (40,000 gallons) of wastewater daily. Only 75 percent
or 112,500 1liters (30,000 gallons), as reported in the DCP responses
actually is discharged, ,the remaining fraction  being reused,
evaporated or disposed of by contract hauling. i
As 1is the typical +trend in the ink industry, a few large plants
generate most of the wastewater, while the many small plants account
for Jjust a few percent of the total flow. A follow-up with several
larger ink plants, conducted by NAPIM, indicated that those plants
contacted had overestimated' the volume of wastewater discharged
indicated on their DCP responses. NAPIM has stated that based on
their follow-up, the total ink industry discharge should be adjusted
to about 92,000 liters (24,300 gallons) daily.

Table V-6 presents the amount of process wastewater generated by all
ink plants as reported in the DCP responses. Process wastewater for
this study was defined as only that wastewater that has an opportunity
to contact ink solids, such as tub wash water, caustic-wash rinse
water, and floor wash water. Other wastewaters such as sanitary or
noncontact cooling water were not considered part of the process
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TABLE V-5
OTHER POLLUTION SOURCES

Number of Plants Percent of

I

E

i

i

; |

Source Responding All Plants g
_ I

Wet Scrubbers 1 10 2 l
Boiler Blowdown or Cleaning : 11 2 i
‘ ' |

Laboratory - 21 | 5 i
Steam Condensate : 5 1l é
. i

Solvent is Redistilled on Site . 2 1 |
By Steam Injection : g
Distillation : 0 0 i

Spent Caustic is Discharged to
Sanitary Sewer ‘ 43 9

‘

Spent Solvent is Discharged to
Sanitary Sewer : , 26 ‘ 6

Source: DCP

a4

|
|
i
I
|
E
i
|
|
i
E
|
%
|
|
|
!
|
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|
|
|
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TABLE V-¢€

'WASTEWATER GENERATION BY THE INK INDUSTRY A -

. ) ‘ i -
L - All Plants Plants Using a Watex Rinse

Wastewater ¢ Number of - Percent of Numbexr of Percent of
Generated Plants Total Plant; . Total
(gpd) . :
o 0 an Coa7.2 12 . 7.6
1 - 100 BT O 37.2 97 6L.4
101 - 250 33 7.2 23 : 14.6
_ ‘ _ .
‘251 - 500 12 C2e 7 . 4.4
500 - 750 6 1.3 o 5 3.2
751 - 1,000 5 o1 | 1 0.6
over 1,000% 12 7 1 2.6 7 | 4.4
ﬁot Answered  _ 50 T 10.9 6 3.8
Total 460 . 100.0 158 100.0

¥

“*Follow-up by NAPIM with this group of plants indicated that some
responders included non-contact codling watex. '

Source: DCP
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wastewater stream, although a few plants may have mistakenly 1nc1uded
these flows in their totals 1nd1cated on the DCP.

The most important factors affecting the volume of process wastewater

generated and discharged at ink plants is the amount of solvent-base
or oil-base ink versus water-base ink produced, and whether solvent
rinsing or caustic rinsing of solvent-base ink is utilized. Takle V-7

compares wastewater generation volumes between plants producing only

water-base ink and plants producing solvent-base ink exclusively. As
the table shows, most of the plants that generate no wastewater
produce only solvent-base ink.

The volume of process wastewater discharged by the ink industry as a
whole is shown on Table V-8. H Fifty-two percent (237 plants) of the
industry discharges no wastewater. Of plants that wutilize a water
rinse for c¢leaning tubs, 57 plants, (36 percent) practice Yno
discharge." Even among plants that produce 100 percent water-base ink
{(Table v-9), four plants (33 percent) discharge no wastewater. of
plants producing 100 percent oil-base or solvent-base ink, 87 plants
(51 percent) discharge no wastewater. Of the plants that discharge
wastewater (Table vV-8), 84 plants (18 percent of the industry)
discharge less than 380 liters per day (100 gpd) . '

WASTENATER CHARACTERIZATION

The Agency assembled historical analytical data on the occurrence of

conventional, nonconventional, and toxic pollutants in wastewater from

the ink industry from the following sources:

1. the National Field Investigation Center - Denver (NFIC-D)
Report (1975) (1) | | | |

2. historical data attached to DCP responses; and
3. municipalities and EPA fegional offices.

Unfortunately, much of the historical data represents ink process
wastewater combined with 'other wastewater sources, such as cooling
water or sanitary wastewater, in undetermined ratios. v1rtua11y all
of +the data obtained from municipalities and from the DCP's are in
this form. These data are not directly comparable with sampling. data
from segregated ink process wastewater. The sources of historical
analytical data are discussed in the following paragraphs.

In February 1975, NFIC published a Draft Development Document for
Proposed Effluent Guidelines and New Source Performance Standards for

+he Paint and Ink Formulation Industries.
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 TABLE V-7

VOLUME OF WASTEWATER GENERATED BY INK PLANTS
PRODUCING ONLY WATER-BASE, OIL-BASE,
OR SOLVENT-BASE INK g

Wastewater . Plants Producing 100% . Plants Producing 100% Oil-Base or
Generated Water-Base Ink . Solvent—-Base Ink

(gpd) Number of Plants Pexrcent Number of Plants Percent
o 7 1 . 8.3 e 54.4
1 - 100 6 . 50.0 37 21.6
101 - 250 - - 7 | 4.1
251 - 500 3 25.0‘ 2 1.2
501 - 750 1 8.? - -
751 - 1,000 - - 2 1.2
over 1,000 - - 2 1.2
Not Answered _r 8.‘3 | © 63 _13.7
Total 12 ~ 100.0 206 | 100.0
Source': DCP ' .
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 TABLE V-8

WASTEWATER DISCHARGE BY THE INK INDUSTRY

All Plants Plants Using Water Rinse

Wastewater Number of - Percent of Numbexr of Percent of
Dischaxged Plants ., Total Plants ‘ Total
(gpd)

0 237 }“ 51.5 57 36.1

1 - 100 84 183 a1 29.7
101 - 250 32 ; 7.0 21 13.3
251 - 500 10 f 2.2 - 8 5.1
501 - 750 5 i 1.1 2 ' 1.3
751 - 1,000 5 }‘ 1.1 1 0.6
over 1,000% 11 év 2.4 | 7 4.4
Not Answered 76 . 1e.s 15 ' " 9.5
Total 460 . 100.0 158 100.0

*Follow-up by NAPIM with this group of plants indicated that some
responders overestimated their discharge volume.

Source: DCP
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TABLE V-9
VOLUME OF WASTEWATER DISCHARGED BY INK PLANTS

'~ PRODUCING ONLY WATER-BASE, OIL~BASE
OR. SOLVENT-BASE INKS

Wastewater - Plants Producing 100% Plants Producing 100% Oil-Base

Discharged Water-Base Ink‘ or Solvent=Base Ink
(gpd) Number of .Percent of Number of - = Percent of

= Plants - Total _ " Plants Total
o - 4 f' 33.3 87 50.9
1-100 - 4 i - 33.3 25 19.7

101 - 250 | - ‘; - - 6 315
1251 - 500 3 25,0 3 ' 1.8
501 - 750 - : - ! 1.8
751 - 1,000 - - 1 0.6
Over 1,000 : - - | 2 1.2
Not Answered T | | o _44 25.7

Total 12 . 100.0 | 171 ©100.0

Source: DCP
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This report was based, in part, on analytical data collected by the
NFIC-Denver staff. This report served as the basis of the July 1975
Development Document recommending no discharge  for the two
subcategories, solvent-base/solvent-wash paint and solvent-
base/solvent-wash ink. These regulations were subsequently
promulgated for direct discharge plants only. The NFIC researched the
untreated wastewater discharge of ink manufacturing sites in the

oakland, California area using the files of the East Bay Municipal

Utilities District (EBMUD).

These results are presented: in Table V-10. Some of EBMUD samples,
however, appear to be from ink wastewater combined with other plant
wastewater streams. To supplement these data, the NFIC collected two
grab samples of the rinse from . a caustic-washer. The results are
found in Table V-11l. For most parameters, the data from the two grab
samples are at least an order of magnitude higher than the data from
the EBMUD files. :

Approximately 15 plants attached historical analytical data on
wastewater discharged from their plants to their DCP's. All of the
data characterized ink ©process wastewater combined with other
wastewater streams. Consequently, none of the data submitted with the
surveys is applicable.

SAMPLING DATA

Appendiix H presents analytical data for conventional, nonconventional,
and toxic pollutants from each of six ink plants where samples were

collected during this study. ;The six selected plants covered a broad

range of ink production. Some of the production characteristics of
these plants, and their wastewater sources and treatment methods are
presented in Tables V-12 and Vv-13. Three of the six plants treated

wastewater prior +to discharge, but only Plant 22 had sufficient

wastewater volume to warrant sampling of both treated and untreated
wastewater. Only untreated wastewater and intake water samples were
collected at the other five plants. The information in Table V-12
came from interviews of ‘Pplant personnel during plant visits
supplemented by data from the DCP. The toxic pollutants that were
potentially present in +the raw materials £from each ink plant are
listed in Table v-14. This table was based on an analy81s of the raw
materials survey in the ink 1ndustry DCP.

A summary of the characterlstlcs of untreated and treated wastewater,
and tap water from the sampled ;ink plants is presented in Tables V-15
to V-17. Section VI discusses this information and its relationship
to the raw materials survey. These tables summarize +the number of
times each conventional, nonconventional and toxic pollutant was
analyzed for, the number of times each organic toxic pollutant was
detected, and the number of ~times each was detected above 10 ug/1l
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TABLE V-11

WASTE CHARACTERIZATION FROM AN INK TUB WASHER
THAT RECYCLES THE WASH WATER (1)
(October 15-18, 1973) :

: Concentration
Pollutant j \ (mg/1)
CoD ' fl o 59,500
TOC ‘ , | 32,000
Total Suspended Sélids 31,600
PH o . : 12.5 (2)
Metals
Barium : , 6.7
Total Chroﬁiﬁm ‘, ‘ 150
Cadmium . ’ | 0.29
Iron j? o ) ‘ | 134
Lead 760
Zinc j | | 4.9
Copper f f : ' o 6.4
Titanium . . | 1

!

(L) Survey conducted by NFijD; daily production 18,400 1b/day
(average of data from two grab samples). , ’

(2) Value reported as standard units.

|

Source: NFID-D Report
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(inorganic toxic pollutants and nonconventional . pollutants had

different detection limits, ranging from 0.5 ug/l to 2000 ug/l). The.

average (mean), median, minimum, and maximum values also - are
indicated. For many parameters in ink wastewaters, the average value
is significantly higher than ,the median value. This is caused,
partly, by the batch nature of ink manufacture. The infrequent use of
any particular pigment containing a high level of a toxic pollutant
may result in a large number of wastewater batches with a relatively
low concentration of that pollutant, and a few wastewater batches with
high levels. These high levels will proportionately influence the
calculation of the average, and have a small effect on the computation
of the median. In the tables that follow, pollutants which were never
detected are not listed. : ’ ‘

Table V-15 indicates the average untreated wastewater characteristics

from the ink industry. A total of 60 toxic pollutants were detected .

at any level in one or more samples although only 10 toxic pollutants

were measured at above 10 'ug/l (or above their specific reported’
detection limit in the case of metals) in 50 percent or more of the:

samples. They were:

F . Percent of time measured
above 10 ug/1 (or other

Toxic Pollutant ! detection limit for metals)
Chromium o 100%
Copper . L . 100%
Lead ‘ 100%
Toluene v f Coe 75%
Zinc 73%
Cyanide ) S 70%
Tetrachloroethylene : 63%
Methylene Chlorine o 63%
Benzene - 63%
Trichloroethylene | 50%
An additional 12 toxic ' . pollutants (chlorobenzene, 1,1,1-
trichloroethane, 1,1-dichloroethane, chloxroform, ethylbenzene,

naphthalene, phenol, di(2-ethylhexyl) phthalate, di-n-butyl phthalate,
antimony, cadmium, and mercury) measured above 10 - ugs/l (or the
specific detection limit) in 25 to 50 percent of all samples.
A summary of wastewater characteristics from one. ink plant after
treatment 1is presented in Table V-16. Pollutant removal calculations
will be presented in Section VII. A total of 32 toxic pollutants were
reported in one or more treated ink effluent samples at any level.
Only fifteen toxic pollutants measured above 10 ug/l (or above their
specific reported detected limit in the case of metals) in 50 percent
or more of the samples. ‘These were:

L
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| i . n‘v ”_‘,1' Percent of time measured
' above 10 ug/l (or other

‘Toxic Pollutant o ' _detection_limit for metals)
. Benzene ' ’ . .- 100%
Ethylbenzene B : 100%

Methylene Chloride , , 100%

Toluene v ' - - 100% S
Cyanide ' c - 100%

Zinc _ 7 100%

Chromium , o 50%

Copper o , S - 50%

Lead ' S ] a - 50%

Isophorone -~ ' R o g 50%

Naphthalene . ‘ o , S 50% -

Phenol . ’ 50%
Di(2-ethylhexyl) phthalate 50% -
Di-n-butyl phthalate - i 50% -
Phenanthrene . : g ‘ ' 50%

To properly gauge the effect ' of intake water on toxic pollutant
occurrence, tap water was sampled at each ink plant. These data are
presented in Table Vv-17.. A total of 41 toxic pollutants were detected
at. any level- in one or more samples. However, 18 of these were
organic toxic pollutants that never measured above 10 ug/l. Only ten.
toxic pollutants measured -over 10 ug/l (or their specific detection
limit) in 25 percent or more of the samples. These were:

’ Percent of time measured
above 10 ug/1l (or other

Toxic Pollutant - . detection limit for metals)
Methylene Chloride . =~ = 88%
Chromium o ‘ , 75%

. Copper a . 75%
‘Lead C ~ : } 75%
Benzene _ 3 ' __ 50%
Chloroform - . o - 50%
Dichlorobromomethane . L = 38%
Di(2-ethylhexyl) phthalate B 38% ;
Mercury . . - o ' 33%

Zinc T : ) 25%

Mass Loadings

- As discussed previously in this section, according to DCP responses,
the ink industry generates approximately 0.15 million liters (0.04°
million gallons) of process wastewater daily, of which 0.113 million
liters (30,000 gallons) is discharged. Table v-18 indicates the mass

\
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FARAMETER - - AVERAGE KG/oAY LES/DAY
CONCENTRATION ‘
CONVENTIONAL POLLUTANT FARAMETERS'
I
BOD(MG-L) 19804 1794, (3959, - ) i
TOTAL SUSF. SOLIIS(MG-L) 991 90, ( 198, ) |
TOTAL CONVENTIONAL POLLUTANTS 1 1890.0 KG/IAY( 4160.0 LES/DAY) E
NON~-CONVENTIONAL FOLLUTANTS §
i \5
Con(MG-L) 39819 3611, (7961, ) 5
TOC (MG~-L.) 874 895, (1974, ) é
OIL & GREASE(MG-L) 622 54 ( 124, |
TOTAL SOLIDS(MG-L) ' 11351 1029, (RR69, ) ;
TOTAL DISS. SOLIDS(MG-L) - 11244 1020, (2248, ) ;
TOTAL VOLATILE SOLIDS(MG-L)| 10870 984, (2173, ) i
VOLATILE NISS. SOLINS(MG-L)! 11882 1077, (2375, ) z
TOTAL VOL., SUS. SOLINS(MG-L!| 341 3. ¢ . 68, ) E
ALUMINUM : 40924 3.711 ¢ 8.,182) g
BARIUM 19792 1.795 ¢ 3.957) %
IRON 29454 2,671« 5,888) l
MANGANESE 505 0.046 (  0.,101) ;
CALCIUM(MG-L) 9462 87. ( 192, ) |
MAGNESTUM(MG-L) 93 8. ¢ 19, ) |
BORON 553 0,050 ( - 0.111) ;
CORALT 396 0.036 ( 0.079) |
MOLYRDENUM 55990 5.077 ¢ 11.194) ;
TIN 349 0.032 ¢ | 0.070) g
TITANIUM 1479 0,134 ( - 0.294) ;
VANADIUM 131 0.012 ¢ 0,026) g
YTTRIUM ‘ 156 0.014 ¢ 0.031) a
SODIUM ; 2559 0.232 ( ©0.512) %
! ;
TOTAL NON-CONVENTIONAL FOLLUTANTS! 8810 KG/DAY( 19400 LES/DAY) |
‘ : |
METAL FRIORITY FOLLUTANTS |
114 ANTIMONY 613 0.056 ¢ 0.123) é
115 ARSENIC 384 0,035 (| 0,077) |
117 BERYLLIUM .8 0,001 ¢ 0.,002) ;
118 CADMIUM 44 0,004 ¢ 0.009) i
119 CHROMIUM 35271 3.198 (  7.051) ;
120 COPPER 17138 1.5%4 ¢ 3.428) ;
121 CYANIDE 161 0.015 ¢ 0.032) |
122 LEAD 151009 13.694 (  30.190) é
123 MERCURY 131 0,012 ¢ 0.028) |
124 NICKEL P C 261 0.024 « 0.,052) f
125 SELENIUM ‘ 384 0.035 ¢ 0.077) g
126 SILVER 8 0,001 ¢ 0,002) |
127 THALLIUM 371 0.034 ¢ 0.074) i
128 ZINC 4080 0.370 ¢ 0,814 E
TOTAL METAL PRIORITY FOLLUTANTS 19.0 KB/DAY( i
|
i
I
!
i

TARBLE V-18

, UNTREATED WASTEWATER
P MASS LOADING

i
|
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TABLE U—18 (CON’T)

UNTREATED WASTEWATER .
- MASS LOADING

PP PARAMETER S AVERAGE PERCENT KG/0AY = LES/DAY -
‘ "CONC. OCCUR. '

DRGANIC PRIORITY PULLUT@NTS

4 BENZENE : ' o 368 75 0,025

: 5 ¢ 0,055

6 CAREON TETRACHLORIDE . 96 12 0,001 ¢ 0.,002)
7 CHLORORENZENE S - 278 . 25 0,006 ¢ 0.014)
10 1,2-0ICHLOROETHANE A 89 25 0,002 C  0,004)
11 11y1-TRICHLOROETHANE - . B&D . 25 0,013 ¢ 0.028)
23 CHLOROFORM S - 37§50 . 0,002 ¢  0.004)
29 1,1-DICHLOROETHYLENE . .15 37 0,001 - ¢  0,001)
38 ETHYLBENZENE. : 4151 - 37 S 04139 € 0.307)
44 METHYLENE CHLORIDE = 950 62 0,053 ¢ © 0,118)
51 CHLORODIEROMOMETHANE 43 12 0,000 ¢ - 0.001)
54 ISOFHORONE - 44000 12 0,479  (  1.056)
55 NAFHTHALENE : 16 50 0,001 ¢  0.002)
64 FENTACHLOROFHENOL o L1 25 S 0,015 ¢ 0,033
65 FHENOL S 121 62 0,007 ¢ 0.,015)
| TOTAL FHENOLS ' © 235 - 0,021 ¢ 0.047)
66 DICZ-ETHYLHEXYL) FHTHALATE 12520 87 0.988 (. 2,178)
68 DI-N-BUTYL FHTHALATE . 188 75 . 0.013 - ¢ 0.028)
49 DI-N-OCTYL FHTHALATE : 3600 12 0,039 (  0.,088)
70 DIETHYL FHTHALATE . . - = 25 12 0.000 ¢ .0,001)
78. ANTHRACENE - 12 37 0,000 ¢  0.001)
85 TETRACHLOROETHYLENE - » 1250 62 - 0,070, (0,155
86 TOLUENE . , o 1617 87 0.128 ¢ 0.,281)
87 TRICHLORDETHYLENE RN 1841 50 - 0,083 (- 0.184)

TOTAL ORGANIC FRIORITY POLLUTANT$' ZQ.Q;KG/DAY( 4 8 LBS/DAY)

v

N
FOLLUTQNTS PRESFNT AT LESS THAN 0 001 hG/DAY ARE NOT LISTED

QUERAGE CONCENTRATION IN UG/L UNLESS DTHERNISE NOTED,
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loading from the ink industry for each conventional, mnonconventional

and toxic pollutant, based on an industry flow of 0.092 million liters

(24,000 gallons) daily, and the average untreated wastewater
characteristics from Table V-15. The effluent flow of 92,000 1liters
daily reflects comments made by NAPIM concerning the DCP responses to
wastewater flow questions.

The ink industry discharges approx1mately 1900 kg/day (4200 1b/day) of

conventional pollutants (BOD and TSS) « The discharge of
nonconventional pollutants is 8800 kgs/day (19,400 lbs/day); that of
inorganic toxic pollutants is 19 kg/day (42 1lb/day). The industry
also discharges approximately 2.2 kgs/day (4.8 1bs/day) of organic
pollutants. It should be noted, however, that different pollutant
classes may count the same materials more than once. For example,
some organic or inorganic toxic pollutants may be detected and counted
by the analysis for BOD, COD, and/or sollds.

Resampling i : B

Lo ‘
Most of the ink industry sampling was conducted between September 1977
and January 1978. During that time span EPA contract laboratories
were badly overloaded, and consequently some of the samples were not
extracted promptly, and some of the samples were not analyzed within
the recommended time limits. To ascertain whether the subsequent
analyses were accurate, the Agency chose two plants for resampling.
During September 1978, one sample of untreated and treated wastewater
and tap water was taken from one plant and untreated wastewater  and
tap water was taken from +the second plant to compare with the old
data. The untreated wastewater comparisons for conventional and toxic
pollutants for these plants are presented in Table V-19. Both
samplings showed general agreement for the presence or abscence of
most organic toxic pollutants, although there was often a 'large
difference in the quantitative value indicated. This is caused partly

by the batch nature of ink manufacture and wastewater ' treatment, and

partly by the essentlally random selection of batches approximately

one year apart. The 1norgan1c toxic pollutants showed tendences.

similar to the organics.
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TABLE V-19
' " : . * RESULTS OF RESAMPLING AT TWO PLANTS
. {One Year Interval)

Plant No. L . L 7 - 22
Batch & = B A : B

» Conventional Pollutants: ) ) R
* pH . 8.5 ' 6 : 13 - . NR

BOD (mg/1) 27,500 C. Y e,900 21,000 NR
; TSS (mg/l1) 1,155 2,100 1,600 NR
Inorganic Toxic Pollutants: s .
114 2Antimony . 1,275 L 2,000 L 25 . L 2,000
: - " 115 Arsenic : N L 25 L 2,000 X L 25 . . L 2,000
, - 117 Beryllium L 10 'L 1 L 10 L - 10
. E 118 - Cadmium . 30 19 90 - 160-
' ' 119 Chromium 115,000 3,690 * 10,000 . 38,100
: 120 Copper 600 ’ 3,120 10,000 62,800
121 Cyanide . 91 . L 1 330 . ’ JNR
122 Lead: ) 120,000 - 14,100 90,000 : 150,000
123 Mercury . C 39 L .1 L 5 NR
124 Nickel . ! L. 50 e T L 50 2,410
125 * Selenium . L 25 L 2,000 L 25 L 2,000
»126 Silver ' L 10 S 4 L 10 L 1o
127 Thallium L - 10 . L 2,000 < L 10 : ‘L 2,000
128 zinc o i .3,000 2,550 1,000 2,530. :
Organic Toxic Pollutants ‘ : ) . -
1 Acenaphthene E L - L 10 - . ND
4 Benzene ., 45 . R L 10 i - 220
' 6 Carbon tetrachloride - 96 - - , ) -
7 Chlorobenzene . o - : 27 - © 530
8 1,2,4-Trichlorobenzene - . L io . X ] - -
10  1,2-Dichloroethane ] - - ) 169 : L 10 - -
11 1,1,1-Trichloroethane - ) 1,000 . .- X -
*13  1,1-Dichloroethane - . - - 33 - .-
21 1,4,6-Trichloropherol - . B - ' L 10
22 Parachlorometa Cresol . ! - L 10 ) - ) - - !
23  Chloroform , - 19 . L 10 . ND
25  1,2-Dichloxobenzene . - L 10 - -
29 1,1-Dichloroethylene - L 10 - ; - -
30 1,2-Trans-Dichloroethylene . - L 10 - -
32 1,2~Dichloropropane - _ ) 22 - .
. .34 2,4-Dimethylphenol . : - > L 10 - -
- ° 35 2,4-Dinitrotoluene R , L 10 ’ - . ND
: - 36  2,6-Dinitrotoluene - L 10 - - -
B 37  1,2-Diphenylhydrazine , - ) L 10 7,600 : —
38 Ethylbenzene - - . . 254 - 6,700
39  Fluoranthene .- ‘L 10 =7 -
42  pi(2~chloroisopropyl) Ether ., - L 10 ' - -
44  Methylene Chloride . ND ' 2,900 ND » 45
49  Trichlorofluoromethane . - ) L 1o ’ - - .
5L Chlorodibromomethare . - - 7 . - . - - . 43
54  Isophorone : - - 44,000 ’ ND
i 55  Naphthalene .23 L . 10 ' ND ' 17
62 N-nitrosodiphenylamine R A 10 - ' -
64  Pentachlorophenol T - - - L 10
65  Phenol X - L 10 L . 10. ) .-
66 Di(2-ethylhexyl) Phthalate 510 L 10 L 10 L 10
[ . 67  Butyl benzyl Phthalate - C - ND - : L 10
68  Di-N-butyl Phthalate 260 - L 0 T . ND 7 L 10
70 Dbiethyl Phthalate .25 ND Co- -
71 . Dimethyl Phthalate s - - L 10 - ‘L 10
72  1,2-Benzanthracene - . - . - . A 10
78  Anthracene - 7 L 0 . . - . ND ‘
80 Fluorene ’ . - . ND . - - - L 10
8l Phenanthrene ‘L., 1o - ND ND -
- © 84 Pyrene - . - ’ L 10 ) ' Co- : -
' - 85 Tetrachlorcethylene 2,900 3,100 : - ) ©o22
86  Toluene Co- - 6,000 L 10. . 3,000
87 Trichloroethylene 2, 30p N 5,000 - - -

90  Dieldrin - L 10 - o -

A - Pirst sample, fall 1977; B ~ Resampling, fall 1978. . . .
All z;e'sults are for untreated wastewater and are in ug/l unless otherwise noted. :

‘Notes: Blanks or ND indicate not detected; NR indicates not run; L - -less than. -
: Organic Toxic = pollutants not listed indicate not detected or less than 10 for all six plants.
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SECTION VI
SELECTION OF POLLUTANT PARAMETERS

INTRODUCTION

The purpose of the BAT review of the ink industry is to evaluate the
occurrence and impact of toxic pollutants in the untreated,  treategd,
and sludge streams generated within ink plants. The list of toxic
pollutants, which represents' the focus of the program, was developed
as a result of the Settlement, Agreement. Appendix A of the Settlement
‘Agreement lists 65 classes of pollutants to be considered in the BAT
‘revision for 21 industries, which EPA later expanded to 129 particular
compounds. Appendlx E presents 129 pollutants which represent the
tox1c, or,"prlorlty" ‘pollutants addressed in this study.

The BAT review . also included the evaluation of conventional and

selected nonconventional pollutant -parameters. The conventional
parameters included 4in the study were pH, BOD, oil and grease, and

total suspended- SOlldS (TSS) . Nonconventional parameters included
COD, and ToC. ‘ . . C , . }

In addition, a number of other nonconventional parameters were
-evaluated on an incidental basis either because their analysis had
"been included in ICP (Inductlvely Coupled Argon Plasma) multiple metal
analysis (see Appendlx I for a’'detailed explanatlon of this method) or
because the parameter is- an important element in ink manufacture or
physical-chemical treatment "of ink wastewater. These. additional
pollutants included aluminum,. barium, boron, calcium, ‘cobalt, iron,
magnesium, manganese, molybdenum, sodium, tin, titanium, vanadium, and
‘yttriuam. ' - ' ' : f : -

- This section presents the technlques used to 1dent1fy toxic pollutants
in the ink 1ndustry.

3

METHODOLOGY

Prior to the various EPA studies of,. the ink industry, relatively
little historical data had been developed for toxic pollutants. Some
limited analyses of inorganic toxic pollutants had been completed, but
-for the most part historical data focused on - conventional and
nonconventional pollutants.  The Agency established a three-step
methodology to develop toxic pollutant data:

1. raw materials evaluatlon-
2. 1ndustry wide raw materials survey,'and
3. screenlng sampling. -
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Raw Materials Evaluation

By studying the raw materials |of +the industry, EPA was able to
establish information about the distribution of toxic pollutants in
ink waste streams. This is a consequence of the way ink products are
produced and ink wastewater is generated.‘

Ink is generally manufactured by blendlng raw materials; consequently,
no thermodynamic changes ocFur (except for occasional heat of
solution) and no by-products | are formed. Instead, ink is made
according to a predetermined formula or recipe wlthout chemical
reaction or change. Similarly,’ ink plant wastewater 1s generally
produced in a straightforward way. When required, production tubs and
other manufacturing '~ vessels are washed clean of residue or clingage,
using water, caustic or solvent. The spent cleanlng material thus
becomes laden with the material cleaned out of the tank, which, in
turn, is composed of the raw materials maklng up the ink product.
Determining the possible toxic pollutants in the waste streams is thus
a matter of pinpointing the raw materlals and toxic pollutants used in

manufacturing ink.

There are four primary sources of ink industry: raw materials
information: . ’ :

1. The National Paint and'Coatlngs Association (NPCA)
Raw Material Indexes (26, 27, 28);
2. Information supplied by raW'materlals vendors;
3. The Colour Index (9); pnd ‘
L. The National Printing Ink Research Institute (NPIRI)
Raw Materials Handbook' (7, 8)
t .

The Agency identified 39 tox1c .pollutants as constituents of raw

materials used in ink manufacture. Table VI-1 lists those toxic
pollutants that were identified, and their occurrence in ink raw
materials. ; ‘ ‘

|

Raw Materials Survey

The next step in ascertalnlng the extent of toxic pollutants in the
ink industry was a survey of the industry to determine the use of
specific raw materials associated with specific toxic pollutants.
Section G, Raw Materials, of the Data Collection Portfolio (DCP) was
designed to obtain this information and was organized.according to the
four broad areas of raw materlals used in 1nk manufacture-

- Pigments and Dyes, Flushes and Dispersions;
- Chemical Specialties;

- Resins; and -

Solvents

70

i
L
|
!
b
1
1




e . *  TABLE VI-1

OCCURRENCE OF TOXIC POLLUTANTS
o ‘  IN INK RAW MATERIALS

. i - 'Occurrence in Raw Materials
) - : ~ Pigments Chemical ’ c
Toxic - Pollutant ' & Dyes - Specialties Resins Solvents

Antimony A
Cadmium R
Copper '
‘Chromium

Lead

Nickel
Mercury
Selenium
Silver

-Zinc , : ,
Phenols - : E ' X
Benzene ' : ’
Toluene

Ethylbenzene v L v : .
Isophorone - - , R R R
di-(2-Ethylhexyl) Phthalate = I
Butylbenzyl Phthalate ‘ -
di-N-Butyl Phthalate

Dimethyl Phthalate’ o
Diethyl Phthalate oy
3-3' Dichlorobenzidine . X
Carbon Tetrachloride - ‘
Chloroform “ e . .
Methyl Chloride - A ' : X
Methylene Chloride

Trichloroethylene - R !

Vinyl Chloride. S
Vinylidine Chloride o : v ,
1,2,4~-Trichlorobenzene

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorobenzene » N ; . : s
1,3-Dichloropropylene
1,1-Dichloroethylene
Pentachlorophenol
1,2-Dichlorobenzene
di- (2-Chloroethyl) Ether

PO M XXM

A
xbx *'g 1 1 Mo X
NN%NNV
><:><:><:>§

BB X X

o X

DD B D B B B B I

-

Sources: 7,8,9,26,27,28




Raw materials within these iareas were groupéd according +to the

occurrence of +toxic pollutants. For example, all plasticizers
containing diethyl phthalate, or all green aqueous dispersions
containing chromium used in ink were grouped. Within each generic raw
material designation, EPA listed the major manufacturers' trade names
as an aid to respondents who might not be familiar with the chemical
constituents of the raw materials in their products. Space also was
provided so that respondents could indicate additional trade names for
toxic pollutant-bearing raw materials used in their products.

The criteria for including raw;materials in the DCP were:

1. The raw material itself is a solvent such as benzene,
toluene or chemical specialties such as di-n-butyl phthalate

or asbestos. {

2. The raw material is krnown to contain toxic pollutants, i.e.,
white lead, zinc oxide, chrome orange, etc.

3. The raw material is cémmonly thinned with, or cdntains,‘tOXic
pollutants that are solvents, i.e., polyamids soluble in, or
containing, toluene. .

b. The raw material is sﬁﬁthesized from other raw méterials that
are toxic pollutants, i.e., dichlorobenzidine-derived aqueous
dispersions. P

Although for the last item listed above (raw materials synthesized
from +toxic pollutants) there is no firm evidence that the toxic
pollutant is present in the raw material, these raw, materials were
included because of the possible carry over of small residues of the
toxic pollutant. ‘ i : o

Responses to the DCP jindicated. that 32 toxic pollutants identified in

the literature review are used at one time or another in the ink
industry. Since many of the raw materials included in <the DCP can
contain more than one toxic pollutant, the Agency was unable to obtain
unambiguous counts for the occurrence of particular toxic pollutants.
A conservative approach was taken because of this. When +he DCP
response did not indicate clearly which toxic pollutant was in use,
the Agency made two counts - one including neither, one including

both. This gave a maximum and minimum count for toxic pollutants.
Fifteen plants did not check any boxes in the survey. It is not clear

whether these responders use none of the 1listed raw materials or
whether they did not fill out the questionnaire completely.

The rahge of plants using raw materials containing particular toxic:
pollutants appears in Table VI-2. The most common toxic pollutants.

i

i
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" found in ink raw materlals are chromlum, lead, toluene and phenol.
Thirty-two of these toxic pollutants were 1nd1cated by at 1least one
plant. Eight of- the' raw materials containing toxic pollutants were
used by more than 100 plants, ‘and 16 raw materlals "were used: by at
: 1east 30 plants. . - R : ' - ‘

Sampllnq Droqram

EPA de31gned the sampling program to generate 1nformat10n that could.

characterize the -nature, distribution, and concentratlon of toxic
pollutants in ink wastewater. Further, the sampllng program aimed to
gather information about the efficiency of common =~ end-of-pipe
treatment systems. not only to remove: toxic pollutants, "but to reduce
the concentration of cla381cal pollutants. Detailed information on
sampling and . analytlcal procedures used and spe01f1c data on samples
"collected are 1ncluded in Appendlx F. : ‘

In selecting sites for sampllng, the Agency looked for ink
manufacturing - plants that were representative not only of 1ndustry
production methods and product lines, but also of wastewater genera-

tion and treatment technlques. The following criteria were used in-

‘the selectlon process:

Plant Locatlon

The loglstlcs and costs of the anticipated sampllng -program required.

EPA to arrange multiple sampllng visits within concentrated industrial
zones.  Table VI-3 summarizes the distribution of ink plants in major

metropolltan areas.. Ink plants located w1th1n these areas were given.

preference in the selectlon process. -

., Plant Size

s | | |
Although vwvery small plants outnumber others in the 1nk 1ndustry, the

Agency decided not to sample at plants with less than +ten production

workers. The rationale for this dec131on was based on the fact that

- .these ink plant operations do not differ 51gn1f1cantly from +the ink’
rlndustry as a whole.  Because ink manufacture is ‘a. batch process,

‘using relatively small mixing vessels, small plants duplicate large
plant operations precisely, dlfferlng only in scale. 'Plant inspection
v131ts confirmed this. , : : : '
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TABLE VI-2

TOXIC POLLUTANT$ FOUND IN RAW MATERIALS
USED BY THE INK INDUSTRY

Responders Indiéating Usage of Raw Materials

Containing

4§pecific Toxie Pollutants
Toxic Minimum ' Maximum v
Pollutant No. of Plants Percent No. of Plants Percent
Antimony 4 2.9 50 10.9
Cadmium 192 20 ' 93 20.2
Copper ‘10 2.2 -~ 354 77.0
Chromium 325 70.7 377 82.0
Lead %56 , 55.7 400 87.0
Nickel - 3 0.7 268 58.3
Selenium L2 » 0. . 2 0.4.
Silver '59 12.8 277 60.2
Zinc is51 32.8 159 34.6
Phenol 188 40.9 222 48.3
Mercury 2 0.4 2 0.4
Pentachlorophenol i 8 1.7 8 1.7
Vinyl Chloride 193 20.2 93 20.2
3,3 ~Dichlorobenzidine 393 85.4. 393 85.4
Di-2 Ethylhexyl Phthalate 124 27.0 . 124 27.0
Di-N-butyl Phthalate 129 28.0 129 28.0
Dimethyl Phthalate §26 5.7 26 5.7
Diethyl Phthalate 134 7.4 34 7.4
Butyl Benzyl Phthalate 115 3.3 15 3.3
Benzene 9 2.0 9 2.0
Toluene 225 48.9 - 253 55.0
Ethylbenzene :33 7.2 33 7.2
Isophorone .30 6.5 30 6.5
Carbon Tetrachloride 1 0.2 1l 0.2
1,1,1 Trickloroethane 41 8.9 41 8.9
1,1,2 Trichlorocethane 1 0.2 1 0.2
Chloroform 1 0.2 1 0.2
1,2 Dichlorobenzene 1 0.2, 1 0.2
Methylene Chloride 13 2.8 13 2.8
Trichlorcethylene 32 7.0 ° 67. 14.6
Methyl Chloride Dok * 86 18.7
Tetrachloroethylene 114 . 3.0 4 3.0

*Minimum usage of methyl chloride could not be determined.

Source: DCP
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TABLE VI-3
i DISTRIBUTION OF INK PLANTS IN MAJOR METROPOLITAN AREAS -

Metropolitan o | Number of
- Area - , K Ink Plants

‘New York/New Jersey - 40
chicago . -~ < . su.
" Los Angeles o : , 31>>

Atlanta =~ . o v .- 18

San Frénciéco  e L 15 o .
" pallas - o : _ 1‘ ﬁ 1L
Cléveland ;‘ i o | 11 B
st. Touis T o 10 *
Miami. - ~%‘r " : - T g
- Detroit D % o 6
Houston - ”'.-, ) 'v‘i“ ) Z: 4
iv’LouiSVille , o | o oy
»' 86ur¢é;' DéP' )
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Wastewater Treatment

i

EPA made every effort to choose plants that operated end_of—plpe pipe

wastewater treatment systems, “and that encompassed all existing
wastewater +treatment +types. ° Untreated wastewater loads at these
plants were expected to be equlvalent to untreated wastewater loads at
similar plants without treatment.

A significant proportion (51 percent) of the DCP respondents 1ndlcated

that they did not discharge any wastewater. These plants -~ £it into
several categories, including: plants using only solvent-wash, plants
practicing complete wastewater reuse, and plants contract hauling all
wastewater or spent caustic.. Other plants indicated that they
produced or discharged very little wastewater. As a result, in order

for a plant to be selected for isampling, it would have to: generate a

reasonable volume of wastewater.

some plants indicated that they had taken samples of their wastewater
over a period of time, thus developing backgrourid on wastewater
quality. Because this historical data could supply important
substantiation, EPA trled to sample at these plants.

Toxic Pollutants

As prevmously stated, a goal of the raw materials survey was to
provide information about the /distribution of toxic pollutants in ink
wastewaters. The. survey established that 39 of the 129 toxic
pollutants could be expected to occur at one time or another in ink
wastewater. Consequently, in choosing sampling plants, the Agency
tried to select operations that utilized raw materlals contalnlng a
maximum number of toxic pollutants.

Direct Dischargers

EPA knew from the outset that practlcally no ink plants discharged
process wastewaters; nevertheless, the Agency hoped to sample at least
a few direct dischargers. Unfortunately, no ink plants discharging to
navigable waters were located. .

Selection of Sampligg Sites

The sampling plant selection was accomplished in a step fashion.
Initially, plants were selected if they had indicated on their
questionnaires +that they treat or condition their wastewater in some
way before disposal. This selection vyielded a preliminary 1list
containing 23 ink plants. A supplementary selection of plants
treating their wastewater before reuse yielded an addltlonal 13
preliminary sampling site candidates. ‘
L
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‘Although <the +total of 35 sampling candidates derived from the above
selection criteria would appear to have been .sufficient for the
purpose of selectlng ink sampling plants, when the list was presented
to NAPIM for their review and comments, several deficiencies - were
dlscovered Perhaps the most serious drawback to the list was the
fact that it did not adequately- encompass the five major types of

printing ink manufacturlng plants' : L , :

- Exclus1vely paste 1nk ‘

Y -  Paste ink plus water flexo
- Liquid inks, mostly’ solvent ' '
- Heterogeneous (broad paste and 11qu1d product mlx)
- Spe01alty (e. g., screen processes)

- Additionally, it was uggested that the sampllng program be llmlted‘
only to those ink plants with more than twenty employees. As a result
of these industry comments and suggestions, NAPIM ‘volunteered to -
submit an  alternate 1list. of ink sampling plant candidates based on
factors considered important by the industry, as well as including the
five categories and having twenty or more employees. After extensive
rev1ew,v the NAPIM sampling list was eventually adopted as the basis

for . screening sampling. The 1list did not reflect either  the
geographlc' distribution of ink plants or the various types of end-of-
pipe treatment in the industry. EPA concluded however, that the NAPIM
list was at least as representatlve as the 1n1t1a1 list and, in . some
respects, was more approprlate. v o ' o

TOXIC PQLLUTANTS

EPA ‘grouped the tox1c pollutants covered in thlsrstudy acCordingvto
the following components' : : ’

oo Pestlcldes- . :

.- Polychlorinated- Blphenyls (PCB'S),
-  Phenolic Compounds; . - A

=  Volatile Organic Compounds;
- Semi-Volatile Organic Compounds; and
- "Inorganlc Compounds : ‘

The ba51s for this breakdown 1s chemlcal similarities and methods of
-analysis within each group. Each gloup's 1mpact on ink wastewater is - .
. dlscussed in the fOllOWlng sectlons. ‘

-

Pestlcldes and Metabollte

aldrin . : : . L . o
dieldrin Co

chlordane (technlcal mlxture and metabolltes)
4,41 - DDT :

77




4,4Y - DDE (p,p'DDX)

4,4v - DDD (p,p'TDE)
a—endosulfan v
b-endosulfan L
endosulfan sulfate

endrin .

endrin aldehyde . ) ‘ - ;‘,A“Mw.,‘ﬁ

heptachlor ;
heptachlor epoxide ‘
a-BHC (hexachlorocylohexane
b-BHC (hexachlorocylohexane)
c-BHC (hexachlorocylohexane)
d-BHC (hexachlorocylohexane)
toxaphene E

Pesticides are not part of any raw materials used in ink manufacture.
Occasional use of these materials in some ink plants for fumigation
purposes has been reported. All occurrences of pesticides  in ink
wastewater samples were at less than 10 ug/l. oOut of eight raw ink
wastewater samples analyzed for pesticides, only dieldrin was found
once at 1less than 10 ug/l. Two other pesticides, a~BHC and c-BHC,
occurred at less than 10 ug/l once each in a tap water sample.

PCB's :

None of the PCB mixtures included in the toxic pollutant listings were
detected in any sample analyzed during this study. The raw materials
evaluation similarly did not uncover any use of these materials in ink

manufacture. However, it should be noted that specific PCB compounds .

may nevertheless be present in ink wastewaters.

The PCB's on the toxic pollutant list are actually mixtures of various .

PCEB compounds ranging from monochlorobiphenyl to octochlorobiphenyl.
As such, a positive identificétion of a PCB would require observation
of a predetermined set of gas chromatogram . peaks with appropriate
relative intensities. However, various PCB's are formed during the
synthesis of two types of pigments commonly used in ink manufacture:
diarylide and phthalocyanine pigments. In Appendix E of the Dry Color
Manufacturers Association comments regarding proposed rules for their
industry (24), the following evaluation of PCB compounds in diarylide
and phthalocyanine pigments was presented. 1 ‘
|

uy

"ror diarylide pigments, ' the source of the PCB's is 3,3'-

dichlorbenzidene (sic), or its reaction product, which may undergo
cleavage at the (biphenyl) carbon-to~-nitrogen linkage to yield 3,3!
dichlorbiphenyl (sic). Indeed, this has been identified as the PCB
present in diarylide pigments. In +the case of phthalocyanine the
source of PCB is the trichlorbenzene (sic) (TCB) which has for many

years been used as the solvent in the synthesis of the crude. TCB is
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not the only solvent which may be used, but it is the solvent which
has been most widely used historically. It is believed that PCB's
-form by the elimination of hydrogen chloride, in the presence of
- copper, between two molecules of TCB. In the case of phthalocyanine
blue, many different PCB's are present, since TCB is not a chemically
pure material, and contains some amounts of dichloro and tetrachloro
as well as trichlorobenzenes, and isomers of each in addition."'

Phenolic Compounds

phenol ' , 2-nitrophenol
2-chlorophenol ’ 4-nitrophenol
2,4-dichlorophenol . 2,4-dinitrophenol
‘p-chlorometa cresol ' 4,6-dinitro~-o-cresol
2,4-dimethylphenol ‘pentachlorophenol (PCP)

2,8,6-trichlorophenol _ total phenols

Only one phenolic toxic pollutant is used directly as a raw material
in ink manufacture. That compound is pentachlorophenol (PCP) which is
used. .as a preservative in some ink formulations. Approximately 1.7
percent of the respondents to the Data Collection Portfolio indicated
that  they used PCP. 'oOther phenolic toxic pollutant compounds are not
directly used in  ink ‘manufacture, but some occurrence of - these
materials was expected by virtue of the approximately 45 percent of

. the industry using phenolic resins.

PCP occurred in two of eight ink untreated wastewater samples (range,
less than 10 ,to 1300 ugrl). Phenol also occurred frequently in ink
wastewaters. Found in five of eight samples, untreated wastewater
levels ranged from 1less +than 10 +to 536 ug/l. - A single. phenol
measurement of 18 ug/l was reported in a treated effluent sample.
~Three . other . " phenolic compounds, 2,4-dimethylphenol, 2,4,6-
trichloropkenol and parachlorometacresol were found once in untreated
wastewater samples at less than 10 ug/l. 2,4-dichlorophenol was found

>

in one:effluent sample, also at less than 10 ug/1.

Total phenols occurred fregquently in all waste samples analyzed during
the screening program. Raw wastewater total phenol ranged from less
than 1 mg/1 to 700 mg/l with an average of 235 mg/l. Treated effluent
total phenol ran from 30 mg/l to 400 mg/l with an average of 215 mg/1l.

Volatile Organic Toxic Pollutants

' Halomethanes’

bromoform (tribromomethane) ‘ ' -
carbon tetrachloride (tetrachloromethane)

chloroform (trichloromethane)

chlorodibromomethane '

=
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dichlorodifluoromethane [
dichlorobromomethane o
methyl bromide (bromomethane)

methyl chloride (chloromethane)
methylene chloride (dichloromethane)

trichlorofluoromethane

’

Halomethanes, consisting of methane molecules with one or more
hydrogen replaced by a halogen {(chlorine, bromine, etc.) are used as
solvents, aerosol propellants or for medicinal purposes. In the ink
industxy, only four of these pollutants, carbon tetrachloride,
chloroform, methyl chloride, anb‘methylene chloride were found to be

raw materials (used as solvents).

Although only 0.2 percent of the DCP respondents indicated that they
use chloroform, four of eight untreated wastewater samples were found
+o contain it (range, less 'than 10 to 110 ug/l; median, 14 ug/l).
This is partially explained by the fact that nearly all (six of eight)
tap water samples contained chloroform (range, less than 10 to 350
ug/l; median 49 ug/1). o ‘ -

Five of eight untreated wastewater samples, one treated wastewater
sample, and seven of eight tap water samples were found to contain
detectable quantities of methylene chloride. Although 2.8 percent of
the DCP respondents indicated ﬁh?t they use methylene chloride, the
frequent occurrence of this | solvent may be misleading. This is
because contamination of samples with methylene chloride has been
reported as a common problem. This fact linked with the unusually
high occurrence of methylene chloride compared to its use tends to
reduce the impact of these data.

of the remaining halomethanes, dichlorobromomethane did not occur in
any untreated wastewater sample, but was found three times in tap
water samples (median, 23 ug/1) . chlorodibromomethane was found in
one untreated wastewater sample (43 ug/l) and in two tap water samples
(median, 42 ug/sl). Trichklorofluoromethane was found in one of eight
untreated wastewater samples and one of eight tap water samples, both
times at less than 10 ugrsl. Carbon tetrachloride was measured in only
one of nine untreated wastewater samples at 96 ug/l. The remaining
halomethanes _were not found in any samples collected during the

screening program.

Chlorinated Ethanes ; A B

1,1-dichloroethane
1,2-dichloxoethane
1,1,1-trichloroethane
1,1, 2-trichloroethane
1,1,2,2-tetrachloroethane
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Three of the six chlorinated . ethanes which are primarily used as
solvents. were identified as being used in ink manufacture. The.
responses to the Data Collection Portfolio -indicated +that 1,1,1-
trlchloroethane, 1,2-dichloroethane and 1,1,2-trichloroethane are used
at 8.9 percent, O 2 percent and 0.2 percent.of all ink manufacturlng
.sites, respectively. Occurrence of these chlorinated ethanes in
- analyzed samples - roughly followed this trend. 1l,1,1-trichloroethane
- was detected in two of eight untreated wastewater samples (median, 560
ug/l). A single tap water sample contalned ‘1, l l -trichloroethane at
less than lO ug/l.

1,2- d1chloroethane was detected in two of elght untreated wastewater
samples (median, 89 ugrl), and in one of eight tap water. samples at
less than 10 ug/l. sSimilarly, 1l,l1-dichloroethane was found in two of
the nine untreated wastewater samples (median, 21 ugr/1l) but it was not
. detected, in any tap water sample. "The only other occurrences of a
‘chlorinated ethane were a ~single detection at less than 10 ug/1l of

1,1,2-trichloroethane in a untreated wastewater. sample and a single
occurrence of 1,1,2,2 tetrachloroethane in a single tap water sample,
also at less than 10 ug/l. The remalnlng chlorlnated ethanes ‘were
absent from any analyzed sample.

Aromatic Solvents . -

benzene
toluene (methylbenzene)
- ethylbenzene

The three aromatic solvents de31gnated as toxic pollutants are common
raw materials used throughout the ink industry, although some are used
more extensively than others. These materials are not only used in
ink formulations and as cutting solvents for resins used in ink, but
also as a solvent for clean up. o » -
Roughly 50 percent of" all ‘Data Collection Portfolio respondents
indicated on the raw materials survey that they use "toluene or toluene
containing raw materials in their plants. - The median . toluene
. concentration in untreated wastes analyzed for aromatic solvents was
. 580 wugs/l.  The range was less than 10 ug/l to 6,000 ugs/l. In total,
seven of eight untreated wastewater samples contained - toluene. Four
of eight tap water samples contained toluene (range: less than 10 to
21 ug/1; median, less than 10 ugrsl) and a .single treated effluent
sample contained 1, 100 ug/1 of toluene.

‘,Ethylbenzene,‘used by 7.2 pexcent of the DCP respondents, was found in
more than one-third of the untreated wastewater samples (median, 5,500
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ugs1l) and in one treated effluent samples (2,400 ug/l) but not in any
tap water samples. [

Benzene is not a frequently utlllzed aromatic solvent with only 2.0
pexcent of +the DCP. respondents 1nd1cat1ng it on the raw materials
survey. However, six ‘of elghtﬁuntreated wastewater samples were found
to contain the solvent. The median untreated wastewater level was 132
ug/l with a range of less than 10 to 1,600 ug/l. Five of eight tap
water samples contained this solvent (range, less than 10 to 135 ug/l;

median, 40 ug/l), and it was ﬁound in a treated wastewater sample (96

ug/1l) .

Chloroalkyl Ethers

di (chloromethyl) ether -
2~chloroethyl vinyl ether

These two materials which are used in pharmaceut1ca1 manufacture are
not used in the ink 1ndustry, nor were they detected in any analyzed
sample. _ r u -

Dichloropropane and Dichloropropene
i

1,2-dichloropropane
1,3-dichloropropylene ,
Neither of these two solvents which are used as dry cleaning agents or
soil fumigants were identified as raw materials wused in the ink
industry. However, 1,2- dlchloropropane was found in one untreated
wastewater sample at 22 ug/1, but not 1n any other analyzed sample.

Chlorinated Ethvlenes

vinyl chloride

l,1-dichloroethylene '

i,2- trans—dlchloroethylene‘

trichloroethylene ; ,

tetrachloroethylene L - )
Tetrachloroethylene is a common solvent used as a degreaser O°r dry
cleaning £1luid. Identified by 3.0 percent of the DCP respondents as
in use at their plants, five of eight untreated wastewater  samples

contained tetrachloroethylene: {(median, 170 ug/l). No tap water or

treated effluent samples contained the solvent.

Trichloroethylene is used by about 10 percent of the DCP respondents.
Four of eight untreated wastewater samples were found to contain the
solvent (median, 1,172 ug/l) and two tap water samples contained it
both times at less than 10 ugs/l. Although not identified as an ink




raw material, l,2-trans—dichloroethylene was found in one untreated
wastewater sample at less than 10 ug/l but not in any other analyzed
sample. Similarly, 1l,l-dichloroethylene which is not an ink raw
material was found in ink untreated wastewater. Three of eight
untreated wastewater samples .contained 1,1-dichloroethylene. (range,
less than 10 to 25 ug/l; median, less than 10 ug/l). No tap water or
treated effluent samples contained this solvent. ﬁ

Vinyl chloride was expected to occur in ink wastewater by virtue of
the fact that about 20 percent of the DCP respondents indicated that
they use polyvinylchloride (PVC) resins. - Although vinyl chloride is
the monomer wused in polymerization of PVC, no ink wastewater samples
were found to contain this toxic pollutant. ‘

Miscellaneous Volatile Organics

acrolein
acrylonitrile
chlorobenzene

Neither acrolein nor acrylonitrile were identified as raw materials
used in +the ink industry. Both of these pollutants were found to be

absent from any analyzed samples.

Chlorobenzene is a chemical intermediate used in production of phenol,
aniline and DDT. Although not wused as an ink raw material,
chlorobenzene was found in two of eight untreated wastewater samples
(27 and 530 ug/l) but not in any other analyzed samples.

Semi-Volatile Organic Toxic Poilutants

Polvnuclear Aromaﬁids (PNA's)

acenaphthene

. acenaphthylene
anthracene \
1,2-benzanthracene
3,4-benzofluoranthene
11,12—benzofluoranthene
3,4-benzopyrene
1,12-benzoperylene
crysene v
1,2,5,6~dibenzanthracene
fluorene
fluoranthene | .

- indeno-(1,2,3-cd) pyrene
naphthalene - o
phenanthrene
pyrene
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With +the exception of naphthalene, no significant incidence of
polynuclear aromatics was found in ink wastewater nor are any of these
materials used as raw materials in the industry.

Naphthalene was detected in four of eight untreated wastewater samples
(range: less than 10 ug/1l t6 23 ug/l; median: 15 ug/1l). Slmllarly,
both effluent samples contained naphthalene (less than 10 and 110
ugs/1l) and it was found in one tap water sample at less than 10 ug/1l.

The following PNA's occurred once in ink untreated wastewater at less
than 10 ug/1l: acenaphthene, chrysene, fluorene, and pyrene.
Phenanthrene and fluoranthene occurred twice at less than 10 ug/1 in
untreated wastewater. Phenanthrene, acenaphthene, anthracene,
fluorene, and 3,4- benzofluoranthene all occurred once in tap water at
less than 10 ug/l. Single treated wastewater samples contained less
than 10 wug/1 of acenaphthene, 1,2 benzanthracene and anthracene.
Phenanthrene was measured in one effluent sample at 12 ug/l. Finally
anthracene was found in thrée of eight untreated wastewater samples
(range: less than 10 to 16 ug/1l). '
|

Chlorobenzenes Lj

1,2-dichloxrobenzene
1,3-dichlorobenzene
l,4-dichlorobenzene
1,2,4-trichlorobenzene
hexachlorobenzene ;

No DCP respondent indicated use of any of the chlorobenzenes listed
above. Two of +the chlorobenzenes occurred in ink raw waterwater:
1,2-dichlorobenzene twice and 1,2,4-trichlorobenzene once, always at
less +than 10 ug/l. l,2—dichlorobenzene occurred once in tap water, at
less than 10 ug/l. One tap. water sample also contained 1,2,4-
trichlorobenzene at below the detectlon limit. : :

Phthalate Esters

di (2-ethylhexyl) phthalate

butyl benzyl phthalate

di-n-butyl phthalate :

di-n-octyl phthalate

diethyl phthalate ‘

dimethyl phthalate L
Phthalate esters are synthetic compounds used primarily as
plasticizers. In the ink 1ndustry, several phthalate esters were
indicated as in use by varyinlg percentages of DCP respondents: di (2~
ethylhexyl) phthalate, 27 percent; di-n-butyl phthalate, 20 percent;
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dimethyl phthalate, 5.7 percent; diethyl phthalate, 7.4 percent. All
of the phthalate ester toxic pollutants were detected at least once
during the screening sampling program. As indicated by the DcCP
responses, di (2-ethylhexyl): phthalate and di-n-butyl phthalate
occurred most frequently in ink wastewater. The first of these, d4di
(2-ethylhexyl) phthalate was found in seven of eight untreated waste
samples (range, less than 10 ug/l to 87,000 ug/1l). Di (2-ethylhexyl)
was also found in both treated effluent samples (less than 10 and 19
ug/1l) and in four of eight tap water samples (range: less than 10 to
164 ugr/l; median: 47 ugrsl). ,

Di-n~butyl phthalate was found in six of eight untreated wastewater
samples. The concentration ' range in these samples was between less
than 10 ug/1 to 770 ugs/l. Both treated wastewater samples contained -
di-n-butyl phthalate at less than 10 ug/l. Four of eight tap water
- samples contained di-n-butyl phthalate, both also at less +than 10
ug/l. = Four = other phthalate esters occurred in ink untreated
- wastewater: butyl benzyl phthalate (once at 1less +than 10 ug/1l)
dimethyl phthalate (once at less than 10 ug/l), and diethyl phthalate
(once at 25 ugrl). A relatively high measurement for di-n-octyl
phthalate of 3,600 ug/l in a single untreated wastewater sample was
reported. ' - .

Di-n-octyl phthalate was found in one effluent sample at less than 10
ug/l and diethyl phthalate was detected in one tap water sample, also
at less than 10 ug/1. ' L
Since automatic samplers were used at roughly half of the plants where -
~'samples were .collected, ' phthalate ester contamination is a
possibility. However, phthalate esters were present in grab samples
which did not come into contact with any material that might leach a
phthalate ester contaminant. |

Haloethers

di -(2-chloroethyl) ether !
di (2-chloroisopropyl) ether.
-di (2-chloroethoxy) methane
A4-bromophenyl phenyl ether
4-chlorophenyl phenyl ether

The haloethers are synthetically produced chemical intermediates that
~are sometimes used as solvents. None of the haloethers were
identified as in use as raw materials in the ink industry. Single
occurrences at less than 10 ug/l of di (2-chloroisopropyl) ether and
di (2-chloroethyoxy) methane were  found in raw and treated
wastewaters, respectively. 4-chloroephenyl phenyl ether was measured

in one tap water sample at 40 ug/l.
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Nitrosamines

N-nitrosodimethylamine |
N-nitrosodiphenylamine |
N-nitrosodi-n-propylamine

No incidence of nitrosamine toxic pollutants in ink raw materials has
been found in the literature. ' N-nitrosodiphenylamine was found once
at less than 10 ug/l 1in a untreated wastewater sample. WNo other
incidence of a nitrosamine in an analyzed sample was reported.

Nitro-Substituted Aromatics Other than Phenols
i

|

nitrobenzene :
2,4-dinitrotoluene P
2,6-dinitrotoluene

Dinitrotoluenes are chemical 1ntermed1ates used in the production of
TNT. No evidence of the use of these compounds in ink manufacture was
found during the raw materlals evaluations. However, both
nitrotoluenes were found once 1n untreated wastewater samples at 1less
than 10 ug/l. A single treated effluent sample contained 2,4-
dinitrotoluene at less than 10 ug/l. :

Nitrobenzene was not 1dent1f1eé as an ink raw material nor was it

detected in any analyzed sample.

Benzidine Compounds

benzidine :
3,3'~dichlorobenzidine L

Benzidine compounds are used primarily in the manufacture of dyes.
Benzidine itself was not 1dent;f1ed as an ink raw material nor was it
detected in any samples.; However, 3,3'-dichlorobenzidine. was
identified as a raw material used in the manufacture of many pigments
and dyes used 1in ink. Additionally, about 85 percent of the DCP
respondents said they use dlchloroben21d1ne derived dyes or pigments.

Although it was suspected that this material might carry over as a

contaminant in pigments or dyes used in ink, it was only found in one
treated effluent sample at less than 10 ug/l.

Miscellaneous Semi-Volatile Organic Toxic Pollutants
: v

1,2 diphenylhydrazine §
hexachloroethane Lo
hexachlorobutadiene
hexachlorocyclopentadiene
2-chloronaphthalene
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:\.sophorone ‘
2,3, 7 8- tetrachlorodlbenzo—p—d10x1n (TCDD)

These materials are used prlmarlly as solvents " or chemical
intermediates. TCDD is a by-product produced during the synthesis of
the pesticide 2,4,5-T. Of the miscellaneous semi-volatile organics,
only one, lsophorone was identified as in use in ink manufacturing
" operations. Used as a solvent, 6.5 percent of the DCP respondents
indicated isophorone on the raw materials survey. Isophorone was
. found in one of eight untreated wastewater samples (44,000 ug/l), one
- of two treated effluent samples (46 ug/1l) and in one of eight tap
water samples at below 10 ug/l.

Although not identified as a raw materlal 1,2 dlphenylhydra21ne was
found in two untreated wastewater samples (less than 10  and 7,600
ug/1) . :

Inorganic Toxic Pollutants

N

antimony . lead
.arsenic : mercury
asbestos , nickel
beryllium : selenium
cadmium : silver.
chromium ‘ ' thallium
copper zinc
cyanide

No asbestos or asbestos contaiping raw materials were identified as in
~use in any ink manufacturing plant. Coupled with the high costs of
asbestos analys1s, no samples were collected or analyzed for asbestos.

Four inorganic toxic pollutants, chromium, copper, lead, and zinc were
found to be both contained in commonly used raw materials and to occur

at relatively high concentrations in ink wastewater. For each of
these toxic .pollutants, average untreated wastewater concentrations

were above 1,000 wug/1l. The average antimony concentration in
untreated wastewater was about 1600 ug/1l. .

Some of the remaining inorganic toxic pollutants are contained in
common ink raw materials, but none of the untreated wastewater samples
were found to contain average concentrations greater than 400 ug/l for
any of these pollutants.

Conventional Pollutant Parameters

Four conventional pollutant parameters (Bob, TSS, oil and grease, and
'pH) were measured in 1ink wastewaters collected durlng the sampling
progranm. BOD concentrations averaged 19, 800 mg/l in untreated ink
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wastewaters and 2,600 mg/l in treated wastewaters. For TSS, the"

average untreated wastewater and treated wastewater concentrations
were 990 mgs/1l and 970 mg/1, respectlvely. The average oil and grease
concentration was 622 mg/1l whlle the median pH value in untreated ink

wastewater samples was 9. ;

Nonconventional Pollutant Parameters

Among the nonconventional pollutant parameters analyzed durlng the
screening program, a number of materials and reagents used in ink
manufacture and ink wastewater treatment were measured. Elements
found in ink wastewater treatment that were measured included

aluminum, calcium, iron and sodium. Average untreated wastewater
concentrations for these elements ranged between 2.6 and 962 mg/l.
Othex inorganic n0nconvent10na1 pollutant average influent

concentrations ranged between 130 ug/l to a high of 93 mgs1l for

magnesiume. CcoD was measured at 39,800 mgs/l in untreated ink

wastewaters and 5800 mg/1 in treated wastewaters.
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‘»)LN‘J Aisclmanes in Secdioo T
o

’ 3 SECTION VII
sM

égg::%§§TROL AND TREATMENT TECHNOLOGY
e

, orityfof ink plants +that discharge wastewater discharge to
municipal sewage systems. Frequently, ink process wastewater is
diluted before discharge with cooling water, sanitary wastewater or’
other waste streams. Generxally, the low-flows—from—mest—ink-plants

coupied—irith—=this ilution ‘have‘;d;minishgg;mghg,Mimpact of ink
" wastewater..on. . PQTW, Consequently, few _ink plants_hawve-been-regquired
by municipalities to. pretreat their wastewater, and  few plants have.

any—type of wastewatrer freatment.system.

IN-PLANT WASTEWATER CONTROL STRATEGIES

Ink plants use +two general strategies +to reduce the amount of
wastewater discharged to the environment. The first is to reduce ~the
amount of wastewater generated, and the second to reuse as much
wastewater as  possible within . plant processes. - The amount of
wastewater generated is influenced by the water pressure used for tub
and equipment cleaning, the degree of cleaning required, and the use
of dry cleaning techniques.’ Some of these factors have been discussed
in Section V (see Table v-4). ' : .

Wastewater Reduction

- Some ink plants already utilize methods to reduce overall water usage.
The amount of water required to clean large ink tubs can be reduced by
cleaning +the +tub surfaces with a squeegee prior to rinsing. Small
tubs can be partially or completely cleaned with rags. The quantity
' of wastewater from tub cleaning can also be reduced by the use of high
. pressure water. There are several commercial systems available which
‘consist of booster pumps, flow regulators and nozzles: these supply
low volume, high pressure water sprays which clean tubs as well or
better than hand-held hoses using city water pressure, in a shorter

time, with 1less water. As presented in Section V, the information
from DCP responses indicates that there is a correlation between water
pressure and the amount of water required for tub cleaning. This

cross tabulation is shown in Appendix C.

‘A typical cleaning procedure for large ink tubs' consists of using a
garden hose with 40 to 60 psi water for a ten minute rinse of a 15,000
liter (4,000 gallon) mixing tub. This method can generate up to 1,100
liters (300 gallons) of wastewater. The use of a high pressure (1200
to 1500 psi), low volume (19 liters per minute) spray system on the
same tub after it has been scraped clean of excess ink generates only
110 to 190 1liters (30 to 50 gallons) of water. The lower volume of
wastewater will also have a higher solids content, which  facilitates
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eventual solids recovery. Thé basic equipment for a high pressure low
volume wash system includes: a 19 liter per minute (5 gal/m) pump,
high pressure hoses, nozzles, | one inch piping, and the necessary
fittings and connectors. The cost of such a system for ink plants is
detailed in Section VIII. A |spray pressure of 1200 to 1500 psi
achieves +the maximum cleaning efficiency while still maintaining a
margin of safety for plant personnel. Hand-held wand nozzles, as well
as large fixed whirling nozzles, are both available for tub c¢leaning.
The wand nozzles also can be adapted for other cleaning operations
within a plant. A permanent high pressure wash system with ~enough
outlets +to service the whole production area can be installed at very
large ink plants. Smaller plants can use portable high pressure pumps
;%Zith flexible hoses that can be moved from spot to spot.

other in-plant control me 4 plants to reduce
wastewatér  generation ~i§ thé sealing or elimination of floor drains
and trenches. Plants that have no drains must collect all tub rinse
water “(unleéss it is piped to the treatment system or disposal point),
which may encourage them to réduce the volume of water used for each

purpose. Spills must be picked up with shovels or .squeegees; floors

usually are mopped, vacuumed 'or -<cleaned by machine. Where floor
trenches exist, there is a gréater tendency to hose down equipment and
floors, leading to greater water consumption and wastewater
generation. :

Wastewater Recycle

Ink plants vary considerably in their tub cleaning practices and their

willingness or reluctance to recycle wastewater. of the DCP
respondents , 158 plants inaicated that they used a water rinse. BAn
analysis of the tub cleaning and wasStewater recycle procedures used by
these plants is presented in Table VII-1. of this group, 60 percent
of the plants usually clean their tubs between batches, and 1l percent
of +the plants usually reuse their wastewater in subsequent batches of
ink. There are no difference%‘in reuse practices between small plants
and large plants, as shown on Table VII-l. : :

Ink plants that practice caustic rinsing of tanks also can recycle
some of +their rinse water.. As discussed in Section V, most caustic

rinse systems recycle the caustic cleaning solution.  The subsequent

water rinse should be reused to the greatest extent possible to make
up caustic solution lost by evaporation. Package caustic cleaning
systems that incorporate complete or partial recycle of rinse water
are available from various vendors. High pressure rinses following

caustic cleaning reduce wastewater generation.
I X
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TABLE VII-1

FREQUENCY OF TANK CLEA&ING AND REUSE OF INK WASTEWATER
: ! : ,
. N , N Plants with Plants with
- All Plants Plants Producing Under 10 emp. Over 20 emp. -
Using - ‘ 100% Using Using
‘Water Rinse . Water—~Base Water Rinse Water Rinse

Percent of Plants

'Frequency of Tub
Cleaning Between

Batches .
Always - ‘ 10.8 ro 25.0 ' 10.0 8.5
Most of time . 48.7 . S 33.3 . 35.0 62.7
Occasionally : 38.6 . 33.3 _ 53.3 28.8
Never . 0.6 - 0 S 1.7 o

" Not Answered 1.3 : 8.3 v 0

Reuse in Product

Always 5.1 0 5.0 5.1
Most of time 5.7 0 6.7 6.8
Occasionally 16.5 8.3 10.0 15.6
Never 68.4 "66.7 73.3 67.8
Not Answered 4.4 25 5.0 1.7
Reuse as Rinsewater . .
Always ' 8.2 8.3 3.3 15.3
Most of time 17.7 ‘ 8.3 - '15.0 22.0
Occasionally ©..19.0 . 8.3 13.3 22.0
Never . 48.1 ~ . 50.0 60.0 37.3
Not Answered 7.0 ‘ 25.0 8.3 3.4

Source: DCP
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Wastewatexr Disposal E

Almost all ink plants that discharge process wastewater are indirect

dischargers. The disposal methods used by ink plants for their
wastewater are presented on Table VII-2. The most common methods are
discharge to a sewer, contracﬁ hauling, evaporation and landfill or
impoundment. only four plants indicated discharging .ink process'
wastewater directly to a receiving stream. Follow-up with these
plants, however, showed that actually none were direct dischargers.

Several respondents had misinterpreted the questions, and others

discharged only noncontact: cooling water. Thirteen ink plants
indicated that they discharge iprocess wastewater to a storm sewer,

which can be considered a ' method of direct discharge. However,

follow-up with all 13 plants determined that all of the plants either
misinterpreted the question on the survey or discharged only

noncontact cooling water to the storm sewer. In summary, there are no
known plants that manufacture ink that discharge process wastewater

h i

directly tq. a.receiving. stream.
o A Y B e S [

Altogether, 155 ink plants discharge all of their wastewater and/or

spent caustic sludges by means of contract hauling, landfilling, or
impoundment on plant property. Most contract haulers discharge the
sludge to a landfill, although a small number incinerate or reclaim
it. Thirty-one percent of' all ink plants did not know what the
contract hauler does with their waste. ‘
[ .

Another potential source of waste from the ink industry is off-
specification ink batches or other nonsuitable or returned product.
Most plants attempt to rework!this ink into other p.cducts to save as
much of the raw materials as:possible. Other plants sell or give the
material to scavengers for reclaiming, or sell the ink at reduced

prices as a lower quality material. This waste source usually is not

discharged as a wastewater. @'

- ‘

Some ink plants dispose of théir wastewater by evaporation. Forced
evaporation may be a wastewater disposal alternative for plants with
no other viable choices. Forced evaporation requires high inputs of
enerqgy, and may require extensive air pollution control devices. Ink
wastewater with high solids contents may coat heat exchanger surfaces

and reduce operating efficiency.  However, where eXxcess steam is
available, this process may, be economically comparable to other
disposal wmethods. This method also results in a significant residue

or sludge stream which requires contract hauling.

WASTEWATER TREATMENT

The most common methods used by ink plants for treating or pretreating
wastewater prior to disposal are gravity separation or settling, and
neutralization. Wastewater | treatment is practiced by less than 15




TABLE VIT-2
WASTEWATER DISPOSAL METHODS

- All Plants Plants Using Water Rinse

- Number of Percent of Number of - Percent of
Disposal Method* : ' Plants Total Plants Total
. Complete Reuse 14 3.0 B 5.7
| Partial Reuse - a5 : 9.8 | 18 11.4
Evaéoration | 34 ‘ 7.4 | 9 5.7
Discharge to City Sewer o 138 30.0 75 47.5
Discharge to Storm Sewér 13 | 2.8. | 5 3.2
Discharge to Receivipg Stream 4, 0.97 l 2 1.3
‘Impoundment of PlantiProperty 140 3.0 _ 10 6.3
Incineration - . 2?% ' 0.4 1 : 0.6
Contract Hauling ' 123 26,7 6l 97
Landfilled - , 18 - 3.9 | 10 6.3
‘Well or Septic Tank . 1 0.2 ' - 0

*Some plants indicated multiple disposal methods.

- Source: pCP
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percent of all ink plants. Few plants employ any phy<1ca1—whem1ca1
treatment or biological trehtment. No ink plants wuse advanced
wastewater treatment methods such as activated carbon or
ultrafiltration. of the plants that discharge their wastewater to a
municipal sewer, less than one-third pretreat their waste prior to
disposal. only 84 plants jindicated that the local municipality or
sewage authority limited thei discharges by an industrial waste
ordinance, but 162 plants said that the municipality sampled their
wastewater. Thirty plants were required +to sample their own
wastewater and 39 plants need a permit to discharge to the city sewer.
Although many municipalities prohlblt the discharge of solvents to the
sewers, 26 ink plants jndicated that they dlscharge their spent
solvents to the sewer. Forty—khree plants discharge spent caustic
solutions to the sewer, either with or without neutralization. Two-
thirds of the plants discharging to the sewer and responding to the
appropriate question on the survey indicate that their discharge is.
batch, while the remaining plants discharge continuously.

Preliminary Treatment Systems

L . .
Approximately 10 percent of the: ink plants responding to the DCP
indicated the use of some , type of preliminary treatment system
(gravity separation, settling and/or neutralization). Sampling during

the 1977/ program was cohducted at only one ink plant with
wastewater treatment. Treatment at this plant  consists of

neutralization, oil skimming and settling. Data from two batches for.

this plant are presented in Table VII-3. These data indicate that
removal for some pollutant parameters are excellent, while some
organic +toxic pollutants are not removed at all. However, additional
data points are required before meaningful conclu81ons regarding this
treatment system can be developed.

|
.
h

Physical~Chemical Treatment

Physical-chemical (P-C) treatment systems are ba51cally enhancements

of gravity settling systems. 'P C treatment is commonly used in the

paint manufacturing industry, which has many similarities to ink
manufacturing. Most plants utilizing P-C systems operqte them on a
batch basis. The plant's wastewater flow collects in a holding tank
until a sufficient quantity warrants treatment. If necessary, the pH
is adjusted to an optimum level, a coagulant (often lime, alum, ferric
chloride, or iron salts) and/or a coagulant aid (polymer) is added and
mixed, and the batch is allowed to settle (from 1 to 48 hours). The
supernatant is discharged, and the sludge is generally disposed of by
contract hauling. Often the [sludge is left in the treatment tank for
one or more subsequent batches, to reduce the overall sludge volume.
Solvents, oils, and skins |may float to the surface where they are
removed manually. A flow diagram of a typical batch P—C treatment
system is presented in Figure VII-l.
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! TABLE VII-3

f

UNTREATED AND TREATED WASTEWATER CONCENTRATIONS
AND PERCENT REMOVALS FROM INK PLANT 22

: Batch 1 . Batch 2

Parameter Untreated(l) Treated(Z) %- Removal = Untreated(l) Treated % Removal
Conventional Pollutants: .
BOD 21000 2600 87
Total Suspended Solids 1600 ' . . 100 . 93 NR 1830 ~
0il and Grease (mg/1) 2400 ' 260 89 NR 5384 "
Nonconventional Pollutants:
COD (mg/1) 32000 | 4800 85 NR 6810
TOC (mg/1) 4000 940 76 . . .
Total Phenols 330 30 90 NR 400
Total Solids (mg/l) 22600 - 5600 75 NR 15331
Total Diss. Solids (mg/l) 21000 5500 73 .
Total Volatile Solids (mg/l) 6300 200 96
" volatile Diss. Solids (mg/1) 5300 . 153 97 ;
Total Vol. Sus. Solids (mg/l) 1000 47 a5 .
Aluminum- 20000 -~ 600 97 31800 6710 ) ‘78
Barium : . 20000 100 G 99 120000 4020 ’ 96
Iron 300900 L 2000 93 " 200000 42640 » 97
Manganese 400 L 50 - 87 1260 " 60 95
Calcium (mg/1) 71 L 50 29 39 L 5 87
Magnesium (mg/l) 13 9 30 . 8 1 - 87
Boron L 500 L 500 o}
Cobalt . - . 900 L 50 94 3110 670 78 _
-Molybdenum 700 L 50 92 N 2760 T 2240 i8
Tin L 50 L 50 o 460 50 89
Titanium s 3000 B 3000 - 0 5500 450 91
Vanadium L 1loo L 100 o] L 120 L 120 0
Yttrium L 200 L 200 o . L 160 - L 160 [+] -
Sodium ' 3700 |, 450 87 22 364 o]
Inorganic Toxic Pollutants:
114 Antimony ) L 25 L 25 [¢] L 2000 L 2000 0
115 Arsenic L 25 L 25 ’ 0 L 2000 L 2000 [
117 Beryllium L 10 L 10 : [¢] L 10 L 10 o]
118 Cadmium © 90 L 20 77 160 L 20 87
119 Chromium 10000 L 50 G_ 99 ) 38100 4940 87
120 Copper . 10000 L 60 6 99 62800 2170 26
121 cCyanide . 330 .30 90 _NR 1300
7122 Lead - | - 90000 L 200 G 99 150000 32500 - 78
123 Mercury L 5 L .5 0 NR L 1
124 Nickel L 50 L 50 0 . 2410 L 50 97
125 Selenium L 25, L 25 o L 2000 L 2000 o
126 silver L 10 L 10 0 L 10 L 10 0
127 Thallium L 10 L 10 0 L 2000 L 2000 0
128 2zinc 1000 1000 o 2530 720 71
Oxrganic Toxic Pollutants : .
1 Acenaphthene . i N-D L 10 : o] B
4 Benzene f 220 96 56
7 Chlorobenzene . ! " 530 N-D G 99
10 1,2-Dichloroethane L 10 . NR R
21 2,4,6 Trichlorophenol ) L 10 N-D G 99.
23 Chloroform L 10 NR
28 3,3'-Dichlorobenzidine ) N-D L 10 [}
31 2,4-bichlorophenol ’ ~ N-D L 10. 0
37 1,2 Diphenylhydrazine 7600 N-D G 99
38 Ethylbenzene 6700 2400 64
43 Di(2-Chloroethyoxyl) Methane . N-D L 10 o]
44 Methylene .Chloride N , 45 29 35
51 Chlorodibromomethane 43 N-D G 99
54 Isophorone 44000 N-D G 99 N-D 46 . [¢]
55 Naphthalene N-D 110 o} 17 . L 10 41
64 Pentachlorophenol . . L 10 N-D G 99
65 Phenol L 10 | 18 o .
66 Di(2-ethylhexyl) Phthalate L 10 19 0 L 10 i 10 0
67 - Butyl Benzyl Phthalate = L 10 N-D G 99
‘68 Di-N-butyl Phthalate N-D . L 10 o]
69 Di-N-octyl Phthalate ’ R N-D L. 10 .0
72 1,2-Benzanthracene : ’ N-D L 10 0
76 Chrysene . L 10 N-D . G 99 -
78 Anthracene ¢ - N-D L 10 Y]
80 Fluorene ' o L 10 N-D G 99
8l Phenanthrene N-D i 12 0
85 Tetrachloroethylene " 22 N-D . G 99

86 Toluene L 0 NR 3600 1100 69

Notes: (1) Discharge from caustic washer
(2) The plant's neutralization system malfunctioned during sampling.
L - Less than G - Greater than, NR - Not run, ND - Not detected. .
Toxic Pollutant not measured in either stream are not indicated. All units ug/l unless otherwise
- noted.
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Some plants operate continuous P-C treatment systems which operate on
the same  principal. Other plants operate semi-continuous -P=C
treatment systems, where the wastewater is collected, batch treated
and released into a continuous flow settling tank. Most P-C systems
in the paint and ink industries are batch, however, which seems best
suited to their batch nature of wastewater generation-.

P-C treatment systems for paint wastewater achieve good removal of.
some metals and some organic toxic pollutants, and excellent removal
of suspended solids. P-C treatment may be applicable  to ink
wastewater to reduce metals, solids and some organics. As presented
in Section VI, chromium, copper, lead, and zinc occurred frequently at
‘relatively high concentrations in ink wastewater. P-C treatment in

the 'paint industry achieved medlan removals of between 54 and 90

percent for these metals. » ' ‘
The cost of physical-chemical,treatment for ink plants is presented in

Section VIII. Several ink companies that have experimented with P-C
treatment have reported that dewatering of sludge may be required to
reduce sludge to 15 percent of the original wastewater volume and that
filtration of +the supernatant may be required to achieve good
pollutant removals. Additional data on_ P-C treatment for _ink
wastewater will be required to accurately predict “pollutant removals

"and _désign parameters.
e

Other WastewaterlTreatment Systems

Ihgre__a:g_§gy§;gl_wastewa%ef»treatment_systgm monly used in other
Andustries that may have potential for use by +the ink industry. A
descrlotlon of what appear to be the most applicable are presented in
the following paragraphs. : .

Biological treatment reduces some toxic pollutants in some industries.
There are essentially no data on the applicability of biological
treatment to ink wastewater, and very 1little data regarding its
effectiveness on paint wastewater. In addition, biological treatment
is probably not cost effective for the low flows (under 1,000 gpd)
found in almost all ink plants.

Ultraflltratlon (UF)—lS a membrane process that reduces +the solids
content of a feed stream ‘by pressurizing the feed while it is in
contact with a semi-permeable membrane. Water molecules pass through-
the membrane while solids are left behind. The automotive industry
commonly uses UF .for purification of electrolytic paint solutions by
removing some ' water while 1‘'rejecting" valuable paint -solids.
Ultrafiltration also produces a concentraté stream consisting of
rejected solids and some water, which requires disposal by contract

hauling. Yo data are available on the effluent guality that can be
expected from UF treatment of 'ink wastewater. :
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Activated carbon is a treatment process capable of removing some
organic toxic pollutants by adsorption. It generally is applied after
biological treatment has reduced a wastewater's strength +to 1low BOD
and TSS levels. Carbon is rapldly plugged by high solids loadings,
and does not appear applicable to untreated ink wastewater or to
effluent from batch phys1cal-chem1ca1 treatment systems (based on
typical removals from paint industry data applied to untreated ink
wastewater) . For carbon to treat ink wastewater effectively,
extensive pretreatment would be requlred.

b
I
i
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sECTION VIIT
COST, ENERGY, AND OTHER NONWATER QUALITY ASPECTS
COSTS

Historical Cost Information

The DCP asked plants with installed wastewater treatment systems to
report their capital - and operating costs, and the wvyear of
installation. Most of the wastewater treatment systems used by the
ink industry were installed since 1970. Of the plants that knew the
date of installation of their system, five systems were installed
before -1968, twelve between 1968 and 1972, and 21 from 1973 to mid-
1977. The capital costs of wastewater treatment systems were provided
from 33 plants. 'The range of costs was from $50 to $55,000 with a
median value of under $1,000 (1977 dollars). Operating cost data was
provided by 25 plants, and ranged from $10 to $9,000, with a median
value of $1,000 in 1977. _ ‘ “

Plants with wastewater treatment or caustic-washing systems often
generate a sludge which is usually disposed of by’ contract hauling.
- 0f plants that  contract haul either their wastewater or sludges, 99
reported unit cost information for hauling and disposal. These costs
are presented in Table VIII-1. The cost per unit volume is affected
by such factors as transportion distance, disposal method used by th

contractor, variation in landfill policy from state to state, etc.
The reported median cost of  contract hauling (transportation and
disposal combined) was 2.9¢ per 1liter (11¢ per gallon), and the
average cost was 4.2¢ per liter (16¢ per gallon). EPA expects these
costs to rise as +the states and federal government adopt more
stringent solid and hazardous waste disposal requirements.

Cost Development

The following discussion presents the capital and operating costs for
various wastewater treatment unit operations currently produced by the
ink industry or used in other industries and having applicability to
ink wastewater. All costs have a 1978 basis unless otherwise noted.
The Agency has developed costs for three model plant sizes: 110 liters
per day (30 gpd), 300 liters per day (80 gpd) and 950 liters per day
(250 gpd) . Because the size range for all ink plants is very narrow,
and flows are relatively small compared to the entire wastewater
‘treatment industry, little error will result from linear interpolation
to determine intermediate costs between adjacent treatment plant
sizes. "Below 110 liters/day costs will increase only slightly as flow
decreases, since most egquipment is already at a minimum size.

t
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TABLE VIII-1 |
K
COST OF SLUDGE OR WASTEWATER REMOVAL |
BY CONTRACT HAULER |
— ’ ; : E
Cost . Cost - Number of ;
($/gallon) - ($/1iter) - Plants |
1-5 ' Léss than 1.3 20 |
6 - 10 1.6 - 3 | 27 |
11 - 15 3 - 16
16 - 20 . s-5 R 8 | |
i i . E
21 - 30 ' 5-8 . 19 {
| ‘ Z
31 - 40 8 - 11 | 5 |
41 - 50 11 - 13 3 |
over 50 - Over 13 | 1 ;
Source: DCP :
|
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The Agency expects the costs presented to vary widely between plants,
depending - on geographical location, possible use of existing
equipment, "off-the-shelf" components versus designed units, and other
factors. An effort was made to cost the processes conservatively.
‘Therefore, most plants should be able to purchase and operate the
treatment systems covered at near) or below +the cost estimates
presented. T ‘ ' : -

EPA made the‘foliowing assumptions vthroughout the cost evaluation
section: ‘ ,

- Plant Operations - Plants are assumed to operate 250 days annually,

one shift per day. Treatment equipment is sized to +treat all

wastewater in one shift. Treatment of wastewater over two or three
shifts can significantly reduce capital costs.

Depreciation - Annual depreciation is assumed at 17.7 percent of
capital costs, which equals a capital recovery over ten years at 12
percent interest. : ‘ ’

" Contingency - A contingency of 15 percent is assumed.

- Labor - Plant operator costs of $16,000 per man year, including labor
taxes and fringe benefits, are assumed. Indirect labor was taken as
20 percent of operator costs, to account for occasional laboratory,
management, and accounting involvement in wastewater treatment.

Power, Heat, and Light - Electiicity,costs are assumed-to be $0.04 per
kwh. The Agency calculated the annual power costs for mixing and
pumping as follows: : ‘

{Total horsepower) x (Houts pe£VYear of'dperation) x {0.746) x $0.04.

- Based on engineering visits, the Agency also assumed that most
- wastewater treatment or modification systems will be installed in

existing buildings. No increase in heating and 1lighting costs is
assumed, except as noted.

Piping and valving - Requireqi)piping is assumed to cost 50 percent of
basic equipment costs. v ‘ : o } . .

Buildings, Yard, and Service Facilities - The Agency anticipates .that
most plants will construct required facilities in existing buildings.
However, the - installed cost of an outdoor steel utility building of
appropriate size has been developed for plants without available
space. ' , : ;

Land - Land costs were not included in cost calculations, but the
total area required for each system is shown.
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i
Electrical and Instrumentation - Required electrical installations are
assumed to be 10 percent of total equipment costs.

[ : o ‘
Engineering, Freight, and Instrumentation - These costs are assumed to
be 50 percent of total equlpment costs. Package units from a single
manufacturer, may 31gn1f1cantly reduce these costs.

Operation and Maintenance —%These are at 3 percent of capital: costs

per year. :

[ . ’ ' ; e
Contract Hauling Costs - Most 'plants contract their wastewater or

sludge hauling to outside firms, and pay a single cost for trans-
portation and disposal. These costs range from less +than 1.3¢ per
liter (5¢/gal) to over 13¢ per liter (50¢/gal). The higher costs
prevail in states which have restricted industrial sludges to
designated landfills only. Therefore, an "average" or median cost has
little meaning +to plants that are forced to pay the higher fees. To
be conservative, the Agency assumed contract hauling cost of 7¢ per
liter (30¢2/gal) including transportatlon +o be characteristic of 1978
prices for the majority of all: plants. As previously discussed, the
cost of contract hauling may rise in the future because of more
stringent state and federal regulations.

POTW Charges - POTW user charges are also highly variable, and often
are computed as a percentage[of the plant's water bill, according to
wastewater strength and volume, or by some combination of these and
other factors. A use charge of $5 per 3750 liters (1,000 gal) of
wastewater was assumed, which allows for significant surcharges for
high BOD and TSS loading. D

Monitoring Costs - The cost of monitoring effluent to meet any new
regulations is assumed to be $l 200 per year per plant regardless of
size. This assumes +that eac¢h plant will sample its wastewater once

monthly, and pay a commercial laboratory to analyze chromium, copper,

mercury, nickel, lead, zinc, BOD, and TSS. The exact monitoring cost

will depend on the regulations | adopted.
Physical-Chemical Precipitation

Physical-chemical (P-C) wastewater treatment was discussed in Section

vViIi. The treatment de51gn,' is based on a batch system, and design
information is presented in Table VIII-2. P-C capital costs are
presented in Table VIII-3 and include four tanks, a 'collectidn sump,
mixers, and pumps. The polymer feed system consists of two plastic
tariks, two portable mixers, and two small feed pumps. ‘

P-C operating costs are presented in Table VIII-4. Por design and
cost purposes, the Agency assumed that the flocculating and
neutralizing agents used cons?st of alum, polymer, and sulfur1c acid.
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nistorical data (see Section VII) indicate that sludge volume will
average 15 percent of orlglnal wastewater volume. Sludge was assumed
to be contract hauled.

Manual Physical—chemical Treatment System

A simpler P-C system than that presented in Table VIII-3 is available
to -small plants-that wish to avoid large capital expenditures. Such
an alternative system can consist of plastic treatment tanks (or
drums) and portable mixers and pumps. The system utilizes manual
conveyance of wastewater to the treatment tanks (via pails) and manual
addition of chemicals. The capital costs for such a system are
presented in Table VIII-5, for 110 liter per day (30 gpd) and 300
liter per day (80 gpd) wastewater flows. Operating costs are
indicated in Table VIII-6.  Labor costs are assumed to be slightly
higher than standard P-C systems and were given as two hours per day
for both systems. The other design assumptions are the same as those
in Table VIII-2. ' ‘

Wastewater Disposal by Contract Hauling

This alternative holds the total wastewater flow for perlodlc removal
by a contract hauler. The capital costs for this option are presented
in Table VIII-7. Costs include a holdlng tank equal to 20 days flow
for all model plants, with assoc1ated piping and installation.

Small plants may prefer to hold wastewater in drums to  avoid capltal
expenditures. Plants with excess tankage can convert a spare tank to

a wastewater holding tank at mlnlmum expense.

Operatlng costs for contract hauling are indicated on Table VIII-S.
All model plants are assumed to reguire one hour of labor daily to
service the collection system. No, costs for routine monitoring ‘have
been included because the @wastewater will not be discharged to a
waterway or sewer. T : : ' :

WasteWater Reduction System

i
i

As discussed in Section VII, one option for reducing wastewater volume
is to replace standard tub rinsing operations with a high pressure low
volume rinse system. The approximate capital costs for such a system
are presented in Table VIII-9.  The model system consists of 2 pumps
to pressurlze water to 1200- 1500 psi, one-inch piping to selected
points in the process area, and flexible hoses with connectors to
reach individual tubs and other equipment. Operating costs are not
presented, but  are expected +to compare to standard cleaning
procedures. - : ‘
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TABLE VIII-5

MANUALLY QOPERATED PHYSICAL-CHEMICAL PRETREATMENT 'SYSTEMS
CAPITAL COSTS :

Wastewatér Generated

. liters/day | ‘ 115 300

7 (gallons/day) . (30) (80)
Tanks (plastic) i f , $ .95 $ 455
Mixers {(portable) f; 700 7 700
Pumps ' | | ' 606 600
Piping, Valvihg" o : 7090 - 875
Material Handling Equipment - 250 300

Subtotal f - $2,345  $2,930
Electrical , | - 235 295
Frelght and Installatlon ; N 1,290 1,615
Contlngency » | 580 725

Total ‘ $4,450 $5,565
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TABLE VIII-6

MANUALLY OPERATED PHY$ICAL~CHEMICAL PRETREATMENT SYSTEMS
OPERATING COSTS

Wastewater Generated

liters/day ; | 115 300
(gallons/day) é i ‘ (30) (80Q)

Depreciation - $ '790 $ 985

Labor - direct ; | : 4,000 4,000
Labor - indirect o 8d0 | 800 ;
Chemicals : ’ |
Polymers , : 53 8 |
Acid 15 40 i
Inorganic salt i ‘ . 25 66 ;
Power E‘ 150 150 ;
Maintenance ; 133 165 %
Sludge Disposal ; | 340 900 !
POTW user charge o ‘ %5 - 90 ?
Monitoring ; ' e : 1,200' 1,200 ;
Total ' i $7,500 $8,400 é
;
i
I
E
S
|
: E
|
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TABLE VIII-7
'WASTEWATER DISPOSAL BY CONTRACT HAULING
CAPITAL COSTS

Wastewater Generated o '
liters/day “ 110 - 300 950

(gallons/day) . (30) (80) (250)
Holding Tank : $1,000 $2,100 $5,000
Piping and Valving = 500 1,050 2,500

Subtotal } ~ $1,500 $3,150 $7,500 -
Electrical and Instrumentation . 150 315 750
Eggineeriné, Fieight and Instéllation 825 11,735 4,100
Contingency ‘ v ( 375 _780 o 1,900

,  Total o :  $2,900 $6,000 $14,250 .
Square Meters (feet) Required" ' ' 5(50) .5(50) - 12(125)
Additional Utility Building (if reguired) $2:,000 $2,000 é 4,000
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TABLE VIII-8

k
i
. ; g
WASTEWATER D&SPOSAL BY CONTRACT HAULING l
O?ERATING CosTSs ' ‘ i i
B |

|

|

|

[

Wastewater Generated

liters/day 110 300 950
(gallons/day) ‘ (30) (80) (250)
Depreciation ) $ 515 $1,065 $2,500

Labor - direct ; 2,000 2,000 2,000 |

‘ E

Labor - indirect s 400 400 400 |

Maintenance L : 90 180 400 ,

| : ‘ |

Sludge Transportation & Digposal 2,250 6,000 18, 750 g

Total 7 $5,255  $9,645  $24,050 |

‘ !

| ,

' |

: !

: |

' |

i

§
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‘t |

5
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|
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NONWATER QUALITY ASPECTS

Enerqy i

The energy use associated Qith prhysical-chemical treatment was
presented in +the preceding section for each model plant size. On an

industry-wide basis, if all plants with a wastewater discharge

installed P-C treatment systems, the total energy use would be
approximately 0.5 to 1.5 MkWh/yr. This assumes that all plants

currently discharging no wastewater will continue to do so. No

additional credit was allowed for any systems which may already be in
place. Contract hauling would not involve major additional energy
expenditures by the ink 1ndustﬁy.

Sludge Quantity and Characteristics

P-C treatment is not widely used by the ink industry, and EPA did not
collect samples of ink sludges. If the entire industry were to
install P-C treatment systems, the Agency estimates that 14,000 liters
(3,600 gal) of sludge would be produced daily. This sludge would most
likely have the same toxic pollutants as untreated ink wastewater, but
at hlgher concentration. Untreated ink wastewater characteristics are
listed in Table V-15. |

If the entire wastewater volume of +the ink industry is contract
hauled, the +toxic pollutant | loading would equal that presented in
Table v-18 (2.2 kgsd of organic toxic pollutants and 19 kgsd of
inorganic toxic pollutants).‘ Reduction of wastewater volume by high
pressure rinse alone, without any other dry clean up procedures, will
not affect the amount of pollutants discharged from the ink industry,
but it can significantly reduce the wastewater volume and the disposal
costs for plants that contract haul any of their wastewater.

Solvent-Wash Subcategory :
. ‘

Currently the only unregulated segment of the solvent~wash subcategory
of the ink industry is the existing source indirect dlschargers. A
key point in favor of the no dlscharge regulations for the remaining
segments of this subcategory was the proven cost effectiveness of on-

site solvent recovery versus out51de purchase of reclalmed solvent.

The July 1975 Development Document stated that the 1n-house cost of
reclaiming solvents was 1.0 to {3.8¢/1 (3.6 to 14.2¢/gal), while the
sellingy price of reclaimed solvents was 10 to 30¢£/1 ($.40 to $l/gal).
These costs compared favorably with the cost of purchasing new
solvent. ; : ‘ ‘

The Agency updated these data with a telephone survey of ink plants'
using recovered solvent for tub cleanlng.




G

‘Considering the rising costs of labor, energy, and sludge disposal, in

1979, solvents can be reclaimed for S.4 to 8.5¢/1 (20¢ +to 30¢/gal),

while reclaimed solvents are selling for 11l¢/1 (45¢/gal) to well over -
30271 ($1/gal). New solvents ‘generally cost over 30¢/1 ($l/gal)..
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SECTION IX

EFFLUENT'REDUCTION ATTAiNABLE THROUGH THE APPLICATION OF
THE BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE
: EFFLUENT LIMITATIONS GUIDELINES

b

INTRODUCTION

}
EPA determines the effluent limitations that must be achieved by July
1, 1984, by identifying the veiy best control and treatment technology
employed by a specific point source within the industrial category or -
- subcategory or by one industry where it is readily transferable to
another. The Agency must specifically determine the availability of
control measures and practices to eliminate the discharge of
pollutants, taking into account the cost of such elimination.

' Consideration also was given to:

le) The age of the equipment and facilities;
o) The processes employea:
o  The engineering aspects of the application of various types

of control techniques;
o Process changes; and ;

o Nonwater gquality environmental impact (including energy
requirements). ‘

The Best Available Technology Economically Achievable (BAT) emphasizes
- in-process controls as well' as control or additional treatment
techniques employed at the 'end of the production process. It
considers those plant processes and control technologies which, at the

pilot plant, semi-works, rand other levels, have demonstrated
sufficient technological performances and economic viability to
justify investing 'in such facilities. BAT represents the highest

degree of demonstrated control technology for plant-scale operation up
- to and including "no discharge"™ of pollutants. The costs of this
" level of control are defined top-of-the-line current technology,
subject to limitations imposed by economic and engineering
. feasibility. There may be some technical risk, however, with respect
- to performance and certainty: of costs. Therefore, some process
development and adaptation may be necessary for application at a
.specific plant site. : |

i

i

115




The statuatory assessment of BAT "considers" _costs,. . but does not._
reguire a balancing of "costs against efanentwrcdggxlon benefits (see _
Heyerhaeuser. v. CoO supra) . In developing the proposed BAT, ;
however, EPA has given‘ substantial weight to the reasonableness of
costs. The Agency has considered the volume and nature of discharges,
the volume and nature of dlscharges expected after application of BAT,
the general environmental effects of the pollutants, and the costs and
economic impacts of the requler pollution control levels.

Despite this expanded cons1derat10n of costs, the primary determinant
of BAT is effluent reduction capability. As a result of the Clean
Water Act of 1977, the achievement of BAT  has become the principal ;
 national means of controlling jtoxic water pollution. ' EPA has selected i
BAT technology which will s1gn1f1cantly reduce this tox1c pollution. |
|
IDENTIFICATION OF BAT TECHNOLOGY

Both in-plant and end—of-plpe modification are necessary for most
plants to achieve BAT. Control technologies are discussed in detail
in Section VII while costs and operating parameters for model plants

are given in Section VIII. %

The Agency considered the folyowing technologies:

In-Plant Controls l

\

- wastewater reductlon'through high pressure water washlng of
equipment, d4ry floor clean-up and seallng of floor drains, E
and use of squeegees'prlor o tank cleaning.’

[ ‘

- wastewater reuse through recycle of caustic rlnses back into
caustic tank as make-up and water rinses back into the
product or rinse water. , ' ;

! ' i
| |

End-of-Pipe Controls

- Physical-chemical treatment including coagulat1on/pre01p1tat10n
and sedimentation i

- Biological treatment by aerated lagoons
- Contract hauling
- Evaporation

- Ultrafiltration
- Reverse Osmosis ;
- Activated carbon adsorption

.
|
i
l
i

Technology Options Available

| [
i

Option One - Physical-chemical‘treatment (coagulation/precipation) and
sedimentation) , ’

|
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Option Two - Eiimination of poliutant discharge through the use of .
contract hauling of nonrecyclable wastes.

Cther evaluated technologies ,were unacceptable due to a lack of
demonstrated effectiveness on ink wastewater or severe economic or
nonwater quality impacts. !

. : t

Rationale Used to Develop BAT Effluent Guidelines

. Based on analys18 of available<control options, the Agency selected
Cption Two for the Caustic and/or Water-Wash Subcategory. The amount
of wastewater generated by all ink plants is sufficiently small in
volume to be contract hauled to hazardous waste disposal facilities.

j Strict control of water use through in-plant controls such as high

- pressure rinses ‘and recycle of water and caustic washes, can reduce

. wastewater generation from inkiplants significantly.

The remaining wastewater should be suff1c1ent1y small in wvolume to
make contract hauling practical and eliminate any need for discharge.
- However, the basis of the analysis for BAT was contract hauling of
100% of wastewater currently generated. This was due to the fact that
' many plants produce water vrinsed ink in batches as small as five
pounds. Due to the relatively small volumes of water produced by ink
plants, EPA assumed that most plants would choose to contract haul all
wastes rather than attempt recycle oxr other 1n-p1ant controls. '

The Agency. rejected Option One because it fails to provide consistent

removal of toxic-pollutants to the level attained by Option Two. High

concentrations of toxic pollutants have been measured in the effluents

from plants using the best end-of-pipe technologies. Due to the toxic
" nature of ink manufacturing wastewater, the Agency has determined that
: disposal ‘'of these wastes to properly designed hazardous waste disposal
' sites is preferable to discharge to surface waters.

The most significant- conventional pollutants and pollutant parameters
controlled are BOD, TSS, oil and grease, and pH.

] Size, Age, - Production Methods, Raw Materials and Products, Tub
Cleaning Techniques : '

Ink production uses process, equipment which has not changed
appreciably for many years. This equipment produces ink in batches of
- varying sizes. Therefore the age of a plant has little bearing on its
waste characteristics. Size' of a plant affects only the volume of
wastewater produced. Raw materials used and products produced affect
wastewater characteristics only to the extent that they  affect
- equipment cleaning techniques., These techniques are the basis of
subcategorization of the industry.

i
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In summary, the factors of size, age, production methods, raw
materials, and products are noL significant to effective application
of +the control technology. ., Detailed discussion of the wastewater
characteristics for the ink industry is available in Section V.

Engineering Aspects of Best' Available Technology Economically
Achievable Lo ’

| , :

The effectiveness of in-plant controls has been described in detail in
Section VII. Of the plants u51ng a water rinse, 12 report that they
generate no wastewater. ‘ '

High pressure washing generally can reduce wastewater generation by
90%. £limination of floor dralns and subsequent dry clean up of
spills, and use of squeegees or 'rags for precleaning of equipment can
further reduce wastewater generatlon. The applicability of in-plant
controls is dependent on the types and quantities of water rinsed ink
produced. Plants which only occasionally produce water rinsed ink or
make very small batches may not flnd in-plant controls to be cost-
effective. ‘ “

Simple volume reduction does not also reduce pollutant mass. It does
concentrate pollutants in manabeable volumes -of water which then can
be recycled back into product or contract hauled to hazardous waste
disposal facilities. If wastewater can be recycled, valuable raw
materials are reclaimed. : . .

Nonwater QOuality Environmental?Impact

, .
EPA anticipates, based on information transferred from its paint
industry study, that the lmplementatlon of . BAT at a plant will
generate up to 0.2 liters of hazardous waste per liter of caustic or
water-washed (water rinsed) ink produced. &ggzglgnts—~Gunngmthgkﬂqmgi
classified _as -major—sources.—.of. . hazardous—wastesy the principal,
%~gmegg§nts‘nging.ofimspaleLQgL;ggrmggtghes! sludges from _physical=-
chemical.. treatment,.—and_untreated wastewater.. BAT will increase the

yastewater component of the qeherat1qgmoﬁmwhazardeus~_m§_tes and may
reduce +the sludge component as facilities adopt in-plant control
alternatives to physical- chemlcal treatment. No s1gn1f10ant change in
consumptlve water use or atmospheric quality in terms of air
emissions, n01se, or rad1at10n‘w1ll result from implementation of BAT.

Negligible amounts of energy will be used for pumplng, mixing, and
contract hauling of these wastes. '

Total Cost of Application in Relation to Effluent Reduction Benefits
r : ‘
Based on the cost information in Section VIII the total investment and

annualized costs are estimated to be negligible due to the nature of
| . ; L
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the current AQirect discharge by the ink industry. No ink plants
discharge directly to surface water. BAT limitations are being issued
to provide guidelines for current indirect dischargers who convert to
direct discharge. No closures in the ink industry are expected as a
result of the proposed limitations. '

BAT EFFLUENT GUIDELINES

There shall be no discharge of pollutants in process wastewaters from
- the Caustic and/or Water-wash Subcategory of the Ink Formulating Point
Source Category. The prohibition of discharge of pollutants from the
Solvent-Wash Subcategory promulgated in 40 CFR 447 on July 28, 1975,
- remains unchanged. = . _ P ,

REGULATED POLLUTANTS

Issuance  of this regulation will prevent discharges of all pollutants
- from affected ink plants. The significant toxic pollutants controlled
are: i ‘

Chromium  (Total) " Ethylbenzene

Copper (Total) ' , - Pentachlorophenol o
Lead (Total) © Di(2-ethylhexyl) Phthalate
Zinc (Total) ; ’ i Toluene ,
- 1,1, 1-Trichloroethane ! Di-n-octyl Phthalate
- 1,2-Diphenylhydrazine I Tetrachlorethylene
Methylene Chloride - Trichloroethylene.
Isophorone 1
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'SECTION X
' NEW SOURCE PERFORMANCE STANDARDS

- INTRODUCTION

The basis for New Source Performance Standards (NSPS) under Section
- 306 of the Act: is the best available demonstrated technology. New
- plants have the opportunity to design the best and most efficient ink
manufacturing processes and K wastewater treatment technologies, and
- Congress therefore directed EPA  to consider the best dJdemonstrated
processes and operating methods, in-plant control measures, end-of-
pipe treatment technologies, and other alternatives +that reduce
pollution to the maximum  extent  feasible, including, where
- practicable, a standard permitting no discharge of pollutants.

IDENTIFICATION QE'NEW SOURCE PERFORMANCE STANDARDS

New Source Performance Standards rest on the technology options
considered for BAT in Section IX. Since BAT represents the current
- state-of-the-art technology, no further improvement for new sources is
possible. Based on analyses of the technology options EPA selected
BAT Option Two for NSPS for the Caustic and/or Water-wash Subcategory.
This- option completely removes pollutants from ink plant discharges.
Selection of BAT Option One would provide less stringent requirements
for NSPS +than BAT. This would be inconsistent with the basis for
© NSPS. : - : : :

 Rationale Used to Develop NSPS. Effluent Limitations

The rationale used to select NSPS was identical to that used to select
BAT in Section IX. No justification could be found for selecting a
technology option for NSPS less stringent than BAT.

:Size, Production Methods, Raw Materials and Products, Tub Cleaning
Techniques : . b

;
1
H

' The aspects of size, prodﬁction methods, raw materials, and products,
~and tub cleaning techniques for the ink industry discussed for BAT in
Section IX also apply to NSPS. . ) :

" Engineering Aspects of New Source Perfqrmance Standards

In addition to the engineering aspects discussed’ in Section IX for
~BAT, it = should be noted +hat the design of new plants offers the
opportunity to optimize performance of in-plant controls. This
optimization should enable new plants to attain NSPS with reduced
‘hazardous' waste generation in comparison with many existing plants
meeting BAT. ‘ ; C :
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Nonwater Quality Environmental! Impacts

| N ;
i
:

The nonwater quality enviropmental impacts associated with NSPS
effluent limitations are the .same as those associated with BAT
effluent limitations, as diScussed in Section IX. The enerqgy
requirements to meet this standard should represent a small fraction
of the plants' consumption. i ' :

Lo

Total Cost of Application in Relation to Effluent Reduction Benefits

|

At +this time, U0 percent of all plants in the industry are indirect
dischargers; the remaining 60 . percent practice no . discharge. The
Agency expects that the majority of new firms entering the industry
will be no dischargers or indi#ect’dischargers. EPA does not expect

any significant impacts.

NSPS EFFLUENT LIMITATIONS

There shall be no discharge of pollutants in process wastewaters from
the Caustic and/or Water-Wash |Subcategory of the Ink Formulating Point
Source Category. b ‘

The prohibition of discharge iof pollutants from the Solvent-Wash
Subcategory promulgated in 40 CFR 446 on July 28, 1975, remains
unchanged. ‘ ‘

REGULATED POLLUTANTS

The pollutants controlled are ﬁdentical to those contiolled by BAT and

discussed in Section IX. P
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SECTION XI

PRETREATMENT STANDARDS FOR EXISTING SOURCES

INTRODUCTION

The effluent limitations that must be achieved by existing sources in
the ink industry that discharge into a publicly owned treatment works
(POTW) are termed pretreatment standards. Section 307 (b) of the Act
requires EPA to promulgate pretreatment standards for existing sources
(PSES) to prevent the discharge of pollutants that pass through,
interfere with, or are otherwise incompatible with the operatlon of
- POTW. The Clean Water Act of 1977 adds a new dimension by requiring
- pretreatment for pollutants,  such as heavy metals, that limit POTW
sludge management alternatives, including the beneficial wuse of
sludges on agricultural lands. The legislative history of the 1977
Act indicates that pretreatment standards are to be technology-based,
analagous to the best available technology for removal of toxic
pollutants. The general pretreatment regulations (40 CFR Part 403),
which served “as the framework for these proposed pretreatment
regulations for the ink 1ndustry, can be found at 43 FR 27736-27773
(June 26, 1978). ‘

Consideratlon was also glven to the follow1ng in establishing the
- pretreatment standards:

o Plant size, age of§ eqﬁipment and facilities, production
methods,  raw materials and products, tank cleaning
technigues; '

The engineering aspects of the application of pretreatment
‘technology and its relationship to POTW;

Nonwater quality environmental impact (including >energy
requlrements), and '

The total cost of appllcatlon of technology in relation - to
the effluent reduction and other benefits to be achieved from
such appllcatlon. !

Pretreatment standards must reflect effluent reduction achievable by
the application of the best available pretreatment technology. This
may include primary treatment technology as used in the industry and
in-plant control measures when such '‘are considered to be normal
practlce within the lndustryq;

A final con51deratlon is the determination of economic and engineering
reliability in the application of the pretreatment technology. This._




must be determined from the results of demonstration projects, pilot
plant experiments, and most preferably, general use within the
industry.

[
|l

IDENTIFICATION OF PRETREATMENT/ STANDARDS

i

Ink plants discharge almost exclusively to POTW. Less than 15% of the

plants use some pretreatment technologies and 13% practice in-plant:

controls to reduce wastewater genelatlon. The technologies considered
for pretreatment are identical to those considered for BAT in Section
IX with the exception of solvent reclamation which was considered for
solvent—-wash inks. Analysis: of the technologies resulted in the
development of two options for> pretreatment standards for existing
sources.

i
i

Technology Options Available:
Option One - Physical-chemical. treatment by coagulatlon/floccuLatlon
and sedlmentatlon (BAT Option One)

Option Two - No discharge of polluLants through the use of

contract hauling of nonrecyclable wastes.

(BAT Option Two) [
Other evaluated +technologies were unacceptable due to a lack of
demonstrated effectiveness on ink wastewater, or severe economic or
nonwater quality impacts. 3 ‘

Rationale Used to Develop Pretreatment Standards for Existing Sources

The elimination of pollutant! discharge for solvent-wash ink is based
on the hazardous and toxic nature of these wastes and +the economic
advantage in reclaiming the ‘solvents. Since no water is used in
cleaning solvent-wash equlpment, the solvents and off-specification
batches comprise the entire! discharge of this subcategory. Most
plants in the subcategory currently meet no discharge. The Agency is
requiring that +the remainder. of the industry meet this level of good
practice.

As in BAT, caustic or water-wash subcategory pretreatment standards
are based on contract hauling of all wastewater generated. It is
possible to reduce waste generation through +the use of in-plant
controls such as high pressure rinses, recycle of water and caustic
washes. The Agency rejected Option One because they fail to provide
consistent removal of toxic polilutants to the level attained by Option
Two. Dne_wi&L_JiuLJxxcuLJuﬁuLuaJaﬂ—knkmwastewateaT—EPArhasmdgtermlned
;ﬁﬁiﬁ the dlsposal of these. wastes to properly designed hazardous waste
‘dispoOsal sites i1s preferable to dlqnharap to POTW.
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Size,  Age, Production Methods, Raw Materials and Products, Tub
Cleaning Techniques ‘ ‘

'
t

As previously noted in Section IX for BAT, ink is produced with
methods and equipment which are relatively uniform from plant +to
plant.  As a result, the factors of size, age, production methods, raw
materials and products do not affect wastewater characteristics
significantly. Tub cleaning techniques are the fundamental factors
which control these characteristics. Therefore, the subcategorization
of the : ink industry is based.on use of solvent, caustic or water for
tub cleaning. ' ‘ . ' : :

Engineering ASpects of Pretreatment for Existing Sources

. Waste solvents produced by tub and eguipment cleaning ' can be
regenerated easily through distillation. Not surprisingly, many
‘plants recover their solvents and distill them on site. Other plants
sell waste solvents to scavengers who regenerate and market them. Few
plants therefore' have any reason to discharge waste solvents to the
- POTW. o k
As noted in Section IX for BAT, the use of in-plant controls
.significantly reduces wastewater from caustic and/or water-washed ink
- formulation which must be eliminated. :

Recycle, high pressure rinses, dry clean up of floors, and precleaning

. of tubs with squeegees or rags:. are all techniques to reduce wastewater

- for disposal to 0.2 liter/liter or less. The removal of +the non-

- recyclable wastes by contract hauler to a hazardous waste disposal

site should provide an acceptably safe method of disposal for these

. toxic materials. Recycle of wastewater to the product conserves raw
materials in addition to saving water

i .

. Nonwater Quality‘EnvironmentallImpacts

. EPA estimates that the implementation of PSES will generate an
additional 23,000 metric tons {wet) of hazardous wastes. It should be |
noted that PSES also will commensurately reduce concentrations and

antities of toxic pollutants in POTW sludges. ~ Thése sludges will
,gg§§5é:iz;;5"EmEnabTé"“fﬁ“”ﬁ“*ﬁTﬁE?““?ﬁngp of disposal alternatives,
possibly including beneficial use on = agricultural lands. Moreover,
disposal of adulterated POTW_ sludges iS5 Signitficantly more difficult

and costly than. Jdisposal of smallexr . quantities _of wastes from
individual plant sites. ‘

No significant change in consumptive water use or atmospheric quality
in terms of air emissions, noise, or radiation will result from
implementation of PSES. ‘
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Total Cost of Application in Relation to Effluent Reduction Benefits

Based on the cost information presented in Section VIII, elimination
of pollutant discharges by ink plants to POTW is possible with a total
capital investment of 1.5 million dollars. The annualized cost for
the industry will be 3.0 mllllon dollars. .

PRETREATMENT STANDARDS FOR EXISTING SOURCES

There shall be no discharge of pollutants in process wastewaters from
the Solvent-Wash Subcategory ahd the Caustic or Water-Wash Subcategory
of the Ink Formulating Point Source Category.

REGULATED POLLUTANTS

Issuance of +this regulation | will prevent +the discharges of all

pollutants from affected indirect dischargers. The most significant

toxic pollutants controlled are:

Chromium (Total) i Ethylbenzene

Copper (Total) i Pentachlorophenol

Lead (Total) ' Di (2-ethylhexyl) Phthalate
zinc (Total) | Toluene

1, 1, 1-Trichloroethane { ‘Di-n-octyl Phthalate
1,2-Diphenylhydrazine ' 'Tetrachlorethylene
Methylene Chloride . Trichloroethylene
Isophorone %

If the Agency had selected Pretreatment Optlon One for the caustic
and/or water-wash subcategory, numerical mass limitations would be
used. Concentration values are not appropriate due to the ease with
which dilution can occur by indiscriminate water use in eguipment
cleaning.

The mass limitations are based| on the median percent removal observed
in the paint industry,. average observed pollutant. concentration in
untreated wastewater reported in Table V-15, and wastewater discharge
of 0.2 1liter per 1liter of water rinsed ink produced. Since no
operating precipitation systems were found in the ink industry, it was

necessary to transfer the performance of this treatment option from

the paint industry. Both 1ndustr1es have similar wastewaters.

¢
|
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The resulting daily maximum mass limitations would be:

mg/ 1000 liters
water rinsed

1b/1000 gallons
water rinsed

Pollutant : " ink ink
Chromium (Total) 3240 0.02710
Copper (Total) ‘ 1060 0.00890
Lead (Total) ; 3021 0.02520
Zinc (Total) - 82 0.00070
1,1, 1-Trichloroethane f 16 0.00020
Ethylbenzene ‘ ; 166 0.00140
Di (2-ethylhexyl) Phthalate ? 75 0.00060
Tetrachloroethylene. ; 5 0.00004
Toluene . 1 | 84 0.00070
Trichloroethylene : 67 0.00060
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SECTION XIT

PRETREATMENT STANDARDS FOR NEW SOURCES

INTRODUCTION

Section 307(c) of the Act requires the EPA to promulgate Pretreatment
Standards for New Sources (PSNS) at the same time that it promulgates
NSPS. WNew indirect dischargers, like new direct dischargers, have the
opportunity to incorporate the best available demonstrated
technologles 1nclud1ng process changes, in-plant controls, and end-of-
pipe treatment technologies, and to use plant site selectlon to insure
adequate treatment system 1nsta11at10n.v

IDENTIFICATION QE NEW SOURCE PRETREATMENT STANDARDS

New Source Pretreatment Standards were based on the options considered
for PSES in Section XI. Since PSES represents the current state-of-
the-art technology, no further improvement for new sources is
possible. ‘ : r N
Based on analyses of the technology options, EPA chose PSES Option Two
for PSNS for the caustic and/or water-wash subcategory. This option
completely eliminates pollutant discharges from ink plants to POTW.
Selection of PSES Option One would provide less stringent reguirements
for PSNS than PSES and would be inconsistent with the basis for PSNS .
limitations. ,

Rationale Used Eg‘Develop_PSNSiEffluen£ Limitations

The rationale used to select PSNS was in fact identical to that used
to select PSES in Section XI. , No justification could be found for
selecting a technology option for PSNS less stringent than PSES.

Size, Production Methods, Raw Materials and Products, Tub Cleaning
Technigques

'
1

The aspects of size, productioh methods, raw materials and products,
and tub cleaning techniques for the ink industry discussed for PSES in
Section XI also apply to PSNS.,

Engineering Aspects of New Source Performance Standards

In addition to the engineering aspects discussed in Section XI for
PSES, it should be noted that the design of new plants offers the
opportunity to optimize performance of in-plant “controls. This
optimization should enable new plants +to attain PSNS' with reduced
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hazardous waste generation in comparison to many existing plants
meeting BAT. }‘ i
Nonwater Quality Environmental | Impacts

t

The nonwater quality enviroﬁmental impacts associated with NSPS

effluent limitations are the same as those associated with PSES, as
discussed in Section IX. Energy consumption in order 6 +to attain new
source performance should represent a negligible fraction of total
plant consumption. -
Total Cost of Application in Relation to Effluent Reduction Benefits
i .
Based on the cost information in Section VIII, EPA estimates that the
complete elimination of pollutants in new source process wastewater
indirect discharges may add 0. 6 cents per pound to the price of ink.

PRETREATMENT STANDARDS FOR NEWFSOURCES

| | ' ‘
There shall be no discharge of pollutants in process wastewaters from

the Caustic and/or Water-wWash Subcategory of the Ink Formulatlng Point
Source Category.-

The prohibition of dischargév of pollutants from the Solvent-Wash
Subcategory promulgated in 40 CFR 446 on July 28, 1975 remains
unchanged. , :

REGULATED POLLUTANTS

The pollutants controlled are identical to those controlled by PSES
and discussed in Section X#. If the Agency had selected pretreatment
Option ©One for +the Caustic énd/or Water-wWash Subcategory, numerical
mass limitations equal to those calculated for this option in Section
XI would have been used.
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'SECTION XV

' GLOSSARY |

Additive

"~ One of a ,numbexvof materiais added to ink in small amounts to alter
- one or more of its properties. They 1include driers, antiskinning
agents, dispersing agents, waxes, lubricants, surface active agents,
etc. ’ ‘ : '

Background lLevel -

[

The amounts of toxic pOllutanﬁs pfeséht invprocess intake watérsA (tab
water). ' ? ‘ o

BATEA
Limitations for point sources which are based on the application of
the Best Available Technology Economically Achievable. These
limitations must be achieved by July 1, 1984. ' '

Ball Mill

A horizontally mounted cylindrical tank containing steel or. ceramic
balls that reduce particle size of materials when the tank is rotated.

Batch

Any manufacturing or treatmeni process which accumulates a fixed
volume of material (i.e., wastewater) for processing, treatment or
discharge. Compare to Continuous. :
- Binder .
The components in an ink film which hold thegpigment to the printed
surface. T

Biochemical Oxygen Demand ' (BODS5)

The amount of oxygen required by microorganisms while stabilizing
decomposable organic matter under aerobic conditions. The level of
BOD5 1is wusually measured as the demand for oxygen over a standard
-five-day period. Generally expressed as mg/l. :
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BOD |
Biochemical Oxygen Demand {

Capital Costs

Expenditures which result in tﬁe acquisition of, or the addition to,
capital or fixed assets. Costs associated with the installation of
such assets are included in caéital costs.

b

captive Manufacturing Site

A plant which only manufactures ink for internal use or use by other
divisions of a parent organizaFion, .

L

Carbon Black |

An intensely black, finely divided pigment obtained by burning natural

gas or oil with a restricted air supply-

|
Caustic Rinse o
|

The c¢leaning of residue froﬁ ink tubs with a caustic solution. See
Closed Loop Caustic System, Open Caustic System and Partial Recycle
Caustic System. ‘ ' ‘

Caustic Soda

t

In its hydrated form it is called sodium hydroxide.
[ .
Chemical Oxygen Demand (COD)

A measure of +the amount of;Qrganic‘matter which can be oxidizedwté
carbon dioxide and water by a | strong oxidizing agent under acidic
conditions. Generally expressed as mg/l.

P

Chemical Treatment

b

A process involving the addition of chemicals to wastewater to induce
the settling of solid matter and remove dissolved materials. Materials
commonly used in chemical treatment include polyelectrolytes, lime and
alum. (See also Physical-Chemical Treatment.) !

Clarification

i

Any process or combination of [processes, the primary purpose of which
is to reduce the concentration of suspended matter in a liquid.
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Closed Loop Caustic System

A tank cleaning system which recycles a primary caustic rinse and uses
all of a secondary water rinse as make-up water for the caustic.
(Compare to Open Caustic System and Partial Recycle Caustic System.)
CoD

Chemical Oxygen Demand

Continuous |

Any manufacturing process which produces a continuous flow of product
or wastewater and treats or discharges wastewater at the same rate at
which it is generated. (Compare to Batch.)

Contract Hauling'

The collection of wastewater or sludge by a private disposal serxvice,
_scavenger, or purveyor in +tank ‘trucks or by other means for
transportation from the site. :

Cost Center | o

A business whose objective it is to accomplish its mission within cost
or expense parameters. A cost center realizes no income.

Discharge of Wastewater

The release of treated or untreated wastewater to a receiving water,
POTW, or any other location:that is off-site. Examples of instances
where wastewater is generated but not discharged are total recycling,
total on-site containment, contract hauling of wastewater, and total
evaporation. o

i

. Disperser
Mixing machine that acts to disperse the components-of ink.

Dispersing Agent : ,

A reagent that is compatible with the solvent and holds finely divided
matter dispersed in the solvent.
Drier )

S
A composition which accelerates the drying of printing ink or varnish.
- Driers are available in both solid and liquid forms.
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Drving 0il

An oil which readily takes oxyéen from the air and changes to a
relatively hard, tough film by;oxidation and polymerization.

Epoxy Resins

Plastic or resinous materials used for strong, fast-sett1ng adhesives,
as heat resistant coatings and; blnders, etc.

|
'

Egqualization

Any process for averaging variations in flow and/or composition of
wastewater so as to effect a more uniform discharge.

L

Evaporation of Wastewater i o r

A disposal method in which natural or induced heat causes evaporation
of wastewater.

Extender
See Filler. :
Filler

'

Inert substance in a composition to increase the bulk, strength,
and/or lower the cost, etc. | ‘

Flexographic Ink

Quick drv1ng, low viscosity 1nk based on volatlle solvents that are
used in the flexographic prlntlng process. Flexographic inks can be
water-based. ’

Flotation ‘
Dissolved Air Flotation (DAF) or dispersed air flotation, which are
processes that inject air into wastewater causing dissolved and
suspended material to float to the surface for removal.

Flushing

A method of transferring pigments from dispersions in water to
dispersions in oil by displacement of the water by oil. The resulting
dispersions are known as flushed colors.
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- Generation of Wastewatexr

The process whereby wastewater results from the manufacturing process.
Wastewater may be generated but not discharged. (See Discharge of
Wastewater.) .

Gravity Separation

;AAny process in which o0il, grease, sklns, or other floatlng sollds are
allowed to rise +to the surface, where they are skimmed off, while
heavier solids are allowed to :settle out.

Gravure‘Ink

- Quick drying,'low viscosity inks based on volatile solvents.

Heat Set Inks

Letterpress and lithographic inks which dry under the action of heat
by evaporation of their high boiling solvent.

Ink

See Printing Ink.

Inks, Quick-Setting

These inks for letterpres¢1 and offset dry by eithér filtration,
coagulation, selectlve absorption or often a combination of thése with
some of the other drying methods. The vehicles are generally special
resin-oil combinations which, ‘after the ink has been printed, separate
into a so0lid material which 'remains on the surface as a dry film and
an oily material which penetrates rapidly into the stock. This rapid
separation gives the effect of very quick setting or drylng.

Inorganic Pigments
A class of plgments used in printing ink manufacture con31st1ng of
compounds of the Varlous metals-, Example: Chrome Yellow-,

Lagoon

A shallow body of water, such as a pond or lake, which can be used for
1mpoundment for purposes of storage, treatment, or disposal.
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Landfill
A solid waste land disposal teehniqﬁe in which waste is placed in an
excavation and covered with| earth. Wastewaters  and sludges may
occasionally be disposed of in landfills.

Letterpress Ink

P

Ink used for typographic (raised type) printing which is a viscous,
tacky ink which cures by oxidation.

Lithographic Inks

Inks used in the llthographlc process. The principal characteristic
of a good 1lithographic ink 'is its ability to resist excessive
emulsification by a reservoir of dampering solution.

Metallic Inks

Inks composed of aluminum or bronze powders in varnlsh to produce gold
or silver color effects. | ‘

Moisture-set Inks

Inks +that dry or set prlnclpally by pre01p1tat10n. The vehicle
consists of a water 1nsoluble resin dissolved in a hygroscopic
solvent. Drying occurs when the hygroscopic solvent has absorbed
sufficient moisture either from the atmosphere, substrate or external
application to precipitate the binder. An important characteristic of
these inks is their low odor. ! : : :

Mineral Spirits

A petroleum derivative used as a vehicle for inks and varnishes. It
usually boils in the range of 1u9 to 204°C (300 to u00°F) and has a
flash point just about 27°C (1QO°F).

Mixing i‘

The incorporation of 1ngred1en£s into a coatlng with the use oE llttle
or no shearing energy.

NPDES (National Pollutant Discharge Elimination System) Permit

A permit issued by EPA or an! approved state program to point gsources
which discharge to public waters allowing the discharge of wastewater
under certain stated condltlonv

f
|
|
i
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VWeutxalization

Addition of acid or alkali uﬁtil the pH is approximately neutral
(i.e., pH = 7). : ‘

News Inks

"Printing inks designed ' to run on newsprint, consisting basically of
carbon black or colored pigments dispersed in mineral oil vehicles,
which dry by absorption. ‘Recent developments wutilize emulsion,
oxidation, and heat set systems. ;

Noncontact Cooling Water

Water which is used for cooling purposes but which has no direct
contact with and is in no way contaminated by either the manufacturing
process or contaminated wastewaters. In the cooling process, however,
it may experience a change in temperature. .

OSHA

i

The Occupational Safety and Health Act.

Organic Pigments &

General classification of pigments which are manufactured from coal
tar and its derivatives. Compared with inorganic pigments as a class,
they are generally stronger and brighter. Example: Lithol Rubine.

" Organosol _ , |

A suspension of particles in an organic solvent, most usually made
- with vinyl resins, solvents and plasticizers.

i

Opaque Ink

An ink that does not allow the light to pass through it and has good
hiding power. It does not permit the paper or previous printing to
show through.

i

- Open_Caustic System

| Any tank or +tub cleaning system that does not reuse any part of a
secondary water rinse following caustic-washing. ' ' ,

- Operating Costs ' ?

.

Expenses necessary for the maintenance and operation of @ capital
_ assets, including depreciation, interest, labor, materials, etc.
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=

The reciprocal logarithm of the hydrogen ion concentration in
wastewater expressed as a standard unit.

POTW (Publicly Owned Treatment Works)
vastewater collection and treaﬁment facilities owned ahd operated by a
public authority such as a municipality or county.

Partial Recycle Caustic System.

|
A tank or tub cleaning operatién which recycles a primary caustic
rinse and uses only a portion of secondary water rinse as make-up
water for the caustic. (Compare to Closed Loop Caustic System and
Open Caustic System.) P ;

Physical-Chemical

The method of treating wastewaters using combinations of the processes
of coagulation, flocculation, sedimentation, carbon adsorption,
electrodialysis or reverse osmosis. As used in this study, a
physical~chemical +treatment system involves the addition of chemicals
to wastewater +to induce the! settling of solids .and removal of
dissolved materials, followed by mixing and sedimentation.

Pigment

The colorant used to give printing inks the desired hue and color.

|

Plasticizer

A substance added to printing %nk.to impart flexibility.

Printing Ink

any fluid or viscous composition of materials, used in printing,
impressing, stamping, or transferring on paper @ ox paper—-like
substances, wood, fabrics,E‘plastics, films or metals, by the
recognized mechanical reproductive processes employed in printing,
publishing and related services. '

Process Wastewater

Any used water which results from or has had contact with the
manufacturing process, including any water for which +there is a
reasonable possibility of contamination from the ink manufacturing
process or from raw material-intermediate product-£final product
storage, transportation, handling processing or cleaning. Examples of
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- Process wastewater include wastewater generated by tub washing or
floor cleaning, etc. Cooling  water, sanitary wastewater, storm water
and boiler blowdown are not con31dered process wastewater if they have
no contact with the process.

Profit Center

°

|

A Dbusiness or portion of !a business whose objective it is to con-
tribute income over and above‘lts expendltures and allocated charges.

Public Waters

All nav1gable waters of the Unlted States and the tributaries thereof;
all interstate waters and tributaries +thereof; and all intrastate
lakes, rivers, streams and txlbutarles thereof not privately owned.

+

Purveyor .

See Contract Hauling.
Reclaimed
Water or solvent which has been treated and restored for use.

Recycle of Wastewater

The piping of wastewater, whether treated or not, from its points of
final collection to a prior process step.

Resin
A natural or synthetlc materlal that is an 1ngred1ent of ink and which

binds the various other lnqredlents together. It also aids adhesion
to the surface. ‘

‘Reusé of Wastewater

The collection of either treated or untreated wastewater for the
purpose of utilization in a prior step of the manufacturing process.

Scavenger

See Contract Hauling

f

Screening !

Samples taken of untreated waSiewater only to determine the absence or
presence of toxic pollutants (see also Verification).
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Settlement Agreement

[ . . .
An agreement between the National Resources Defense Council (NRDC) and
EPA remanding 21 industrial categories, one of which is paint and ink
manufacturing and printing, for review of BATEA, including a study of
toxic pollutant levels. ? ‘

L)

Settling

The process of disposition of %uspended matter carried by a liquid by
gravity. It is usually accomplished by reducing the velocity of the
liquid below the point at which it can transport the suspended
material. : ‘

Shellac_
An alcohol-soluble natural rgsin widely used in flexographic inks.

Silk Screen Ink

Quick drying, full bodied, ‘volatile inks used iﬁ the silk screen
printing process. !

Skimming L

The removal of floating matter that has risen and remains on the
surface of wastewater. ! ‘

Sludge Conditioning

Treatment of liquid sludée by chemical addition, dewatering,
filtration, drying, or other methods.

Spray Irrigation

Transport of sludge or wastewater to a distribution system from which
it is sprayed over an area df land. The liquid percolates into the
soil ands/or evaporates. None of the sludge or wastewater runs off the
irrigated area. : : ‘ ‘ : =

Solvent—-Rase Ink

Inks which use oil or solvent és the primary vehicle.

Thermosetting Ink

A thermosetting ink is one which polymerizes to a permanently solid
and infusible state upon the application of heat.




R
Thinners -

Solvents, diluents, low viscosity oils, and vehicles added to inks to
reduce their consistency or tack. : ' :

 Tint

. A very light color produced by:addingva small amount of coior to an
extender. ‘ , Co :

Total Oraganic Carban (TOC)

‘A measure of the amount of carbon in a Sample'originating from organic
matter only. The test is run by burning the sample and measuring the
carbon dioxide produced. Do : .

TOC | | | ;
Total Organic Carbon

Total Suspended Solids (TSSf

‘Solids that éither float on thé surface of, or are in suspension in,
- water and which are largely removable by filtering or sedimentation.

- Toxic Polilutant

; s .o ‘ , ‘ ) |
One of +the. elements or combounds on a list of 129 derived from the
Settlement Agreement (See Appendix E of this document) .

Treatment , ' ; D , d s

Any process of conditioning water, wastewater, or sludge prior to use,
reuse; or discharge. ; : :

"Varnish = o , o . - “

A transparent : liquid that . dries on exposure to air to give a
decorative and protective coating when applied as a +thin film.
Varnish may be made by reacting an oil and a resin at high temperature
and dissolving in a suitable element (Cooked Varnish), or by blending
'a previously made resin with a solvent (Cold Blended Varnish).

Verification o o L -
‘A sampling program includiﬁg samples of untreated and treated

wastewater and sludge to determine the levels of classical pollutant
.and toxic pollutants known 'to be present, as well as removal

yo
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|
efficiencies by various wastewater treatment processes. {See also
Screening.) ‘ : » :

Volatile Fraction Z

That portion of a ink which evaporates from the film éuring the drying
process. ’ : ' . i

Water-Base Ink

Inks containing .a vehicle Whose binder is water soluble or water
dispersible. _ % v v
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Address and 'relephon. Number of R ct (1f diffa )

: O-lOD 1—201 Zl—JQD 31-40D 41—50D 5].-SOD 51-70[:] 71-50D SI-SOD 91—100{ i

1. 250 200-1. S m.ll.xcn{ ‘ l S million=3 muxcn! ove: 3 m.lll.onD . ,

. Lass than 4\D»\,4“D SD ) ED 7[]

INK mamx.wrms INDUSTRY S‘U’RVEY

Ganeral Information (Notae: For ‘mJ.tiplc Plam: Ccmpmul. Complate one
questionnaire for each manufactu::.ng 3ita.) - -

Nane og Pirm

Plant Location and Mail:.ng Address. : .
(inc.ludinq zip code) : C

B

Talephene Number

Name and ’ritl‘ og Reaspendant

Indicate your type of ,bns.ﬁqu: organization: (Muitiplant Conpazu.u ingicace status of parent company.)

Incorporated, Publicly BoldD Incosporatsd, Privacaly HmldD PutngzsbipD
Proprietorship D . ) CQcpartuvnD 4 '
Indicate .;ha stazus of this site: - ‘ B} o : . ) ’ L.
"a. The Cozpany's only manufacturing iecauon D L ' b. A branch of a multiple plant mpanyD
G+ A division (or subsidiary) of a pareat or D : d; A captiva manufacturing sLuD 7

affiliated company

. » H Y

e, Other

If b, LA or d is checked for Question 7, this Facility iz a: Cost cgn:a:‘ i Prcﬁ.? Clntat{ {San dn!ini:ioﬁs)

Gena:al Plane Operations (Ink Yanufacturing Only) ‘ . . R . : P

Indicate number of enployecs at this site:

Lass Than 10  10-20 21-30  31-40 541-50 51-60 61-70 71-80 81~80  91-100 101-150 ore Than
150

Average (1976) D ‘ D D [: D D D D D D D D
Haxioum (1976) D D DD D D D D D D D D

Aga of Ink Mnnufa:turmg operation (years): ¢

Lags than BD J-SD 5-10D ll-ZOD : ZI-BOD “ors than 30' { . =

Toeal 1976 annual product vol.um. {pounds) :
Lass chan 200,000 1 2oc.cco-sao.oooD 500,000-1 millien 1 million-3 mllionD

. ~ N : !
Greatar than 3 miu},onD. 3
B : ! Tt

Zxact produczica (if know) : ) i

Indicate the Eezcant of naximom producticn capacity your plant achiaved in 1976:

d icn over the lase S yeaxs (pcmd.l). - .

Less t.*u.n 200, 0061 200,000~500, OOO{ 500, oom-z. nﬂlxonD 1 million=3- m.ulianD Graater than 3 uil.u.cnl

Exact Preduction (if known)

i - RN =
Anprcxi:nat:o annual value ct‘ production at this plan!: S22
Lass than 250 .000( i 250,000~500, ooo[j 500,000-750, 000 D 750,000+1,000,000]__},000,00-1, 250, oco |

Number of production shifts per day: .L D 2 ‘ -3 D

Length of shifts (houssj; -7 D 8] mD 12[ l Gthes : :

Number of days of productzion per week:

i<
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10. Indicare tha nomber of the varicus siza !Md and portabla irk sapufacturizg tubs. (tanks) at your plant =hit
requirn cleaning (use closest tub size showm). Do not include any dadicatad storage tanks (i.e. sclvent,
resin, etc.) or Ball mills chat are rarely or naver clsaned. -

f

jr 'Numbar of Tubs

fass wuan § G a 0 g O C
10 - d o 0 O g C
10-50 O O O O O O
51-100 O o, O O a Cl
101-250 D E]* D D D Ej
281-500 O Q. O O a C]
501-1000 O D[ O O ) C]
aver 1000 D D D D . D E]

150200 E:] zox-zsoD

exacs (if known)

251-300 D ' 301-365 O

}

12. Indicata the averaga daily watar conmumptica for all uses 1(:« quaszion 13)' within she ink manufacruring facility
(gallons par day) o
0-10,000 D 10,000-20,000 D 20,000—39.000 D 30,000=-50,000 D £0,000~100,000 D Over 100,000 D
Actual (i known) sd ' ‘

13. Indicace the percent of water used for aach of the following:

Csed in Prodact

Cooling Hatar

Boiler Feed

b & Zguipment Cleaning
Sanitazy

A{r Pollutien Cant=ol

oooooo -

Qthex,

€. 2roduction Braskdown

Indicaca the appropriate p

Parcent of Zoeil Water Usage

11~-20 . 21-3¢ 31-40 41-50 S1-60 61-70
i

OnoOo00o0o:

-000a00o
nOOOo0o
noo000oo0
nO00000o
noooo0on
NOo000o0
noo000oo

of p

-]

Ganserxal Prsduction

Parcant of Total Pounds of Inks Produced

=

71-80

dt “ icn for tha four catsgorias listed below: !

81-90

a
&
O
O
a
O
O

91-99

Oooooon
‘Oooooo0s

1-10 11-20 2130 3140 41-50 51-60 61-70 71-80 81-20 ~ 91-100 100

* l. Canaral Sales D D E.
2. Captive Production E] D D E]
Product o8
3. Pasta -~ I P 3 .
g 0 c oo

Vahiclex Usad in Preduct

5, Wacar 3ase or Water

-

Washable E.‘
6., 04l Buse r-
1. Solvent Base

picmenes (sed in ?roduce

8. Crganic

9, Inorganics

oo oono 0Oo ao
oo ooa oo ad

10. Do you mamufacturs varnish at this 3ita?

non 0o oo
oooo oo oo

0on ooo oo od

g

00 oo 00 00
00 000 oo oo

m
[:1
o
4
=

Tan

00
Nnoo ooo oo

N0

00 000

non oo oo

0]




¢ ~

. ({eantk) a.nd Equipment Cleaning Ecxa.:iens and Housekeewin
1. ) Indicata the mt.hod(s) Luud o cllan n.n.lu, tubs, £illing mchin-l. ats. (=hnck as many as applica.bla).

Water Rins-D Caustic Wash D Sclvm: w.shD Dry chan Up 'rachn.i.qunlD Pericdic Caustic SoakD
2. I:»you use a caustic systam, :.ncucatn which type: ) )

Closed Loop (Conplete Racycle)| | ' open % Racycle) ]  raretal mecyels [ ]
‘3. . If you use a watsr rinse, indicats the wau: pTassurs used: 7 ‘

Lasgs than SO pet Dn—mo pei D 101~150 puD Greatar thas 150 pu[::]

4. Indicaeo the appropriats frequency fozr sach of the :n.uoving equ:.pmn: clenni.nq or h X ing op ions:
All The ‘r;m- Most of The Time Occasicnally Never
Claan tubs between each batch D N D D

el brerriai O o g
Reuse sp.tne ;iﬁsa watar to wash V D = ) B D
No

tubs, equipment, ets.

5. Do, you pick up spills using dry cl-qn-'ué:‘ mathods? Yes D D
‘6. - Are any floor drains connectsd to the storm Saver? Yes D D
7. Ars a.fxy floor drains connectad to the saniury sewon? Yas D Mo D

8. Indicate approximately hov much watar i3 used :e ::J.m tha tub s!.z-a listad: f’

Tub Slzn “ Valumn of w;:u- Used & Clsan a Tank (Gallons) '

Lass than 10 P \ D D Cl L - d
o g o c o 0o
51-100 D D O O O
oo o g o
252-500 58 - D . O O . O
501-1000 o D O O C
Sore than 1000 O D O O O

9. z!yeu use’ sai:mni: ‘washing, is your spent solvent rodistilled? . tes D ) No D

10. Do you redistill solvent at this site? : o ) ‘ Y tes E] No D

V If yes, do you use staam injectica diaf..iua:iaa Yas D Yo D

If steam injecﬂon digeillaticn is uznd;. what is the cluspe.iq.m of the ac =] nIAL
Dischargad to storm sswer D "Discharqad - un.ttz.zyv sewez D Mixead with cuoiinq ua:,z D

Mixed with ot!u: procass wuuuuz‘ ]ousz -

1l. If caustic is _used for tub or equipmant cleaning, is. sp-m: caustiz discharged o :h. sanitaxy
sewer? Yas E] o D . )

12. If soclvent is used for tub or equxmn:clminq, ara spent solvents discha~gad to che aa.nj.ury savar?

ves | % O . .
2. Other Wastawater Sources . !

1. Do you use wet scrubbers in the ink plant for air pollution control?
| .

w (] (] . SR :
2., Which of the following other air po.l.lut.i,cn control davicas do you utilize? (Ink minufac:uxing cperations only)
Mtﬁ:bu:nu: D Elecs ic Pineini I [ gh Coll < D Cyclonas D Filcars D

- 1
Qther,
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3.

r.

1.

2.

3.

4.
S
[ 28
7.

a.

s.

10.

Indicate witdch of the following vastswvatars ace combisted with mib cleaaning wastewatar befors disposal:

Wae Scxubber E:l Boller Slowdown D Boiler C‘.un.ir;q D Non=Cantact Cooling D Sanitary a hbcza.:czy[]
Steas Condansaca[ |  Other (indicace) i

VYascevater Nandling and Disvosal

i

Total volime of ink p garerated daily (gallons):

i

o 1-100 £01-250 25 l-SOOl %01-7%50 751~1000 Over 1000

e OO O O O O (]
o oo o g .o 0O 0

Indicata ths =ethad(s) of disposal of wastewatar: : '

Cowplats Reuse or Recycla [ |  Evaporacien O Evu»:.*.u. Feuse or Pacycle[ | Gischarge of City Sewer J
Slscharge to Storm Sewer D Bischarge to Rtm.i.v:}lnq wates [] Inpoundment and Stazage Incineracion D
Ocean Daping E:l Scavanger, Cutside Contraczor or Pi;.:-vvyoz [:] Landfill or Iand Dispocal D

Daep Wall Indection D ‘ '

fotal voluma of ink frocess westeverar discharved ::q- plant caily (gallons): (See definitions)

Q 1-100 101-250 251-500 501=750 751~1000 Over 1000

Avesage g g d o 4 c a
rask O 0O O o O 4 .

. I2 provess wastewacer is discharged to public \njz:-.‘:s.F do you have an NPLES permit? tas m No D
Rave you mads an applicacion for an NPOZY permit for procass wastewatax? Yes D - D
Rave you applied for and/or received an NPOES pesit ‘for cooling wastar or stormwatsr runofi? " Yes D No D

I yes to 4, S exr é Ladiaudan_otmo:hmbod’ymivtnqymmtmﬁt

i \

I# procass vastmatar is discharcved to city sewer, indicace the name and address of the sewar authority or
sanicipalitys :

-

Indicate 12 the municipality or sswage authority utilizes any of the following:
Iaduserial Wasea Ordinance [ |

Sewer Usa Ciazges or Surcharges D

Uascawater saxpling at your plane D

Local permit zystam to discharge to ths ssz

t

Requires you to sarxple and analyzs your cwm vuuvncm:D

Is your ink p d or canditioned in any vay beforas disposal? Yea D NOD
I . - -

1€ orocsis wastewatar is tTsacad by the plant prior '.:n discharge, indicats which vastawatar stoaams are coombined
with the Process vastas Srior to treacoent, and tie extent of their contTibution to the WaANTew&Tar 3TIsam?

Wascewatar Sourcs Percant of Toral Wastowater Stweam Chdercoing Trsatment
oy 1-20 21-40 41-50 61-30Q 31-59 100

Ink Procass Waztawatsr D

O

.
bt '
Soilar Blowdown D
Ar Pollutien Conwrol [ |
Sanizary

Cooling Water

Onooood
noo0o oo
nOo0ooag
10000 a
nooooo
0onoooo0

Ol

Othexr

ool
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- 12.

8.

17.

19.

20.

24.

Indicaes hod(s) of tawater treatment or conditicning usad at your sita:

Neutralization o D Squalization D Fileracion L D
Settling or Clarification E ‘ E:vapo:;auon : D Chemical Treatment (alum) L_l_
Flotation D ' Chemical Treatment (Limej = | ctivaced Studge  []
Chemical T:gl:ncnt (polymer) D ‘rxi,::sdinq Pilter D Chemical Troatment (thsr)
Lagoon . , E Gravisy S-pa:a»:iarni D

Carxbon Adsorption : 7 D . : ]

Is yéuz wastewater txumt sirsf;m p:tch D }' or continugus D A ’ h

Is your was di. C harg ba:chv D} ' or continucus D

?:ﬂvida ‘the fo'uowing intnmd.ctln for your in-plant ter & facility: ' : .
Year Installed o A ‘

Installed cap:.tal cost ($)

Approximats annual opezau.nq cosf.s ($)

Design Volume (qu)

If you ara required to pay a sewar bill, smo: use charqn oz nu:chuq‘ for the ink formalating plant’s wastawater
dischazgo. indicatn the annual amounts . .

$ ; )

If wase is atad at your sits, vha: u the disposition of sludge ptoduced- i
Storad on phn: pmpc_::y ' i ' Inci.nc:at-d D Seld D .
Contract disposal l i " R-‘cl.ain-d D A

’rzucxed. to appmp:ian landzill by plant :

Other____- . . , -

. y R .
: Is sludgs conditioned in any way befors disposal? tas [ Ho ‘:

If wastewatar, spent solvent or sludgc is hnuled away by ouuidc contzacwrs. indicates their nm(l) s "addrass, and
phcno numbers |

N o . o N -
Indicate how the cutside contractors or scavenger disp of the wastawatsr or sludge:
. City Landfill or Duup D ! Private Landfill or Dunpl : . Incineration D
| : R t ) . ~
Reclaim or Reuse ¢ ‘ . Don't know ) . I !. Other (indicate)

What J'.svr.he appznxina'u‘cale par gallon of cnnf!::lce dispasal: Cants Per Gallon 2

If you have in=piart ,:'vuncwam s t, what P of the wastewater flow ends fxp as sludgs

"o-sﬁs C Te<10n D C11-15 D ) 16-20% D 21-25% D Over 25% D

Indicate how you handle ctt-sptc oz o:hu: spoilnd batches: .
Discharga with Wastewater D . Sell to Sc:vangam' [ ’ Give to Scavangers D
alend into or utilize in another produce D “ : . )

Other (indicata) L ;

Indicate which of the following analyses have been done on your wastewater or sludge

BH D - Suspended Sp.l.id.:. D 0il and Grease l i

o [ ‘ Toral soltas [} Turbidity
. v -

cop I_.l ) , Heavy Metals D : ’ Trace Organics

1]

Other (indicats) ° _ ;




28. If you rasponded positively for any of the analyses listad above, pleasa attach data sheats summarizing the
analytical informacion you have collectad for e last four vears. Indicate whether the analyses are Isr
untreated or trastsd wastewatar, and wnether Iha PIOCESA WASTEWATAD STICAR Way combined with other wasta
streams at the point of sampling.

26. Earimats the combined new investment and total cperating costa thac will be required du:ing the next four
years to zeet sxisting watar pollucion contzol regulations on the local, state and Federal levels.

Total New lzvestsent required § :

Annual Oparating Costz $

27. Indicata which of the following miscellanecus regulatory areas you expect, will require simmificant investzent
over the naxt four years:

odor [:l 'mnmJ.E] - . solid WutnD OSHA EJ '
Atr Pollucicn Conewal [_] Toxic Substancas Act [ | safe Drinking Wazer [_|

28, CEatimats the anticipaced new investmant and u}mu.u. operating costx 0 mset the current requiresencs of thess .
othar regulatory considarations aver the n-rr.‘r:m yeaxs:

' -

Total New Invastient Required $ !

Annual Operating Costs § !

G. RAN MATERIALS

I . .

» Please check the appropriatas bax for each class of raw matsrial which i3 used at this sits’ (regardless of
quantity used). IS you are not pesitive aboug tha heading used, check the list of tradenames and numbers
and check the box if you use one of the materials listed. If you use an unlisted mnterial vhich is dascribad
axactly by ths heading, check the box: U.::Lng the other naterial is opticnal. If there is no "other” listid
for any catagory, chieck the box only if one of the spacific liscad macerials is used. Abbreviations used
for coscany names are listed at the and of this seczioen.

PICMeNTS, DYES, FLOSWES AND DIspraszon®

Dm'-'! LEAD - OTHER METALIIC POWDERS AND FLAXES CUNTAINING
a NICXEL, SILVER, COPPER, LEAD AND/OR -2RCNZE
Cyastah Serias .
Hammond:  “Haleach” Series o Alcan: “MD® Series
!aq‘l‘a?ichu:z *2=p-202", “E=P=303", “Z-p=dl" U.S. Bronze: “Cupro-Nickel”
Cacoxr 45x Other:
Cthar: ; 5 . -
. ' D CADMITM RFD
ANTINONY OXIDE . ¢
j Fexzo Corp.: V-8360, v-8560, v-3840, V-3830, V-8530
iemeson: WY 6200 Serxiss . v-3820, v-8521, v-881S5, V-3825, V-8345
Earshaw: XR, XR~-TS . v=-3540
HL Ind.: (TMS);r Red Star; Grada 10; FM=1l; Ganeral Color: 800, 30S, 313, 824, 827, 1000, 101
Oncer =23A; 7SRA; 75RAZ ) 1020, 1024, 1027, 2000, 2012, 202C i
Gthars 2024, 2027, 3018, 3020, 13022, 3027 i
. 1008 R
Dzn&: SULTIDE PIGMENTS . Giidden: “"Cacdmolith® 200 Serias: 2000 Serias :
R : ' : Harshaws “Tithonona Rad® Serias: CP 1400 Series: ;
Parm-O~Lith o C 1500 Saries: :
Qthars . ' . Yercules: X-2327. X-3327. X-2328. X-3328. X-2329
- ' - X=3329. ¥-2330. X-2947. X=-2948., X-2949
\ !::ac CXTDE=AMERICAN bl : X=2950% ) -
Other Cacmium Reds:
ASARCO)  “azov-11,22,33,55,55L0,5512
ASARCOr “AZCDOX" Series i D . RY RED. MARCON. CRANGE ;
tagle-dichar: “E-P-AAA Sexies ) g -
H.J, Zinc = "XX" Sarias Cadmerc® Saries
Czida™ 30-P . Harshaw: 18060. 18120, 18210, 18290. 18370. 18410
$t. Joa Minaralss “sSt.Jok"* -« 17, 20,40 ' ) ' P Cadmium Series
Othar Amarican Zinc Cxides: o M-:adiuna Red Series

D . Qther:
ZINC OXTDE TREMCH )

Dam GREEN
ASARCD =~ AZQ 66, 77, 773 —————e

M.J. Zinc: Zlorsnce Green Seal - §; "XADOX" 25,515 Am. Cranamid: “Norwood Green” 10~3000 Series !
St. Jom Minerals: “St. Joa” - 511 Hercules: A=<4400 C.?. Serias
Gthers ' othar: i
D:‘mc hogads ] C D SYDRATTD CUROMIUM OXICE
T.8. Davias 5058, SOSWF, J1345, S33W, S33wWT, J13L0 Hercules: X-1010. X-1483. X=2944
pupont: Y=539-D . - PE€izer: GH~I869
Other: Cther:
Dzmc CUST AND PLAXES ' ; D CERCMIUM OXIDE ;
. . |
¥.J. Zinc:  "Standard Zine Dusc* ~ 22,34,422, 444} &4 ! 7.3. Davas: 3020, J 5310, J 53s1 ;
R “sigh Purify Zinc Duse® - 122,222 Herculas: X-1134 C.P.} X-1861 C.7. ;
J.3. 3ronze: 751, 752 Pfizer: G 4099, G 3099, G 6099, S 5199, G 7099 i
Cthax: . Qther
-G




'

- PICMENTS, OYES  SILUSHES AND DISPERSTONS. (Cone.)

Dmm YELLOW AND ORANGE . BROWN AND GRAY PIGMENTS ccmmmc 2INC
- ! e A e e . AND/OR_CHROMIUM : :
Ferra: V-9820, V-9520, V=980, V-9510, V-3810, v-aaxs . -
‘Ganaral CQlGZ- 920, 950' 970, 620, 640, 660 o E‘em V=-9117, v-9113, V-5121, v=-5101, v-5102,
Cadmolith™ Serias o F-6109, F=-6111, F-6112, F-61l3, V-9128
Glidden: 3050, 3150, 3250, 3350, 3450, .3550 ; Harshawe 7733, 7739, 7751, 7760, 7776,
Harshaw Chem.: 1400 Series; 1500 Series; Primrose - 20, 206, Hercules: 10393, 10352, 10369, 10392, L0327, m:sx,
' 23, 1400 Series,; Lemon 30, 306, 32, 33,. 10378, 19328, 10363, 10394
tallow 40, 306, 42, 43, 45, 456, Light Other 2rowns and. Grays Containing zi.nc And/Or Chzom.un
' ) Orange 50 D
Hercules: X-2272, X-2273, X-2283, X=2315, x-zszx. x-zazs. ___________Pmmmt BLUE
%~2823, %-2824, X-282S, X-2826, X-3201, X-3203,
i %=-3208, X=2320, X-2326, X~2945, X~2946 B Am. Cy d: -"Cyan” 55-3000 Series
Other Cadmium Yellow and Orange:s - " Hoszaperm™ 15-1000 Series
. . - . - BASP: “"Paliofast® Slue = 6000 Series, 7000 Saries
D'mu vErIow - o Chemtron: BT-4510;, BL-4521, B2T-4553, aT-43561,
= : BT-4564, BT-4614, BT-4651
am. Cyanamid - Yellow 40 Saries, pzin:on 40 1450, 1460 ; Ixgazin " Blue 3GT
T.B. Davis -~ J1200 Series . Irgalits” Blue -
Dupant - ¢-758-D; ¥-433-D; 434 D, 469 D, Krolor' KY Series Dupont: Monstral™ Slue ST Series, BL Serias,
Harghaw: "Yellow 2000" Serias; “Grallow~ 3950, 3951, "Ramapo” Blue - SP Sezias
*Primrose” Series, Softax Series -~ Harmon Colors: B-4714, 3-4769, B-4773, B3~4804
Hexrcules: X-1937, X=3148, X=1945, X~2558, X=1lH99, X=2548, Harshaw: “Zulu” Blus 4800 Series
- %-3355, X-1809, X-2541, X-33S6, X-2891, Xx-2774, Hercules: X-2925, X-3374, X-3048, X-2303, X-3414,
X-3215, ¥-2777, ¥-2778, ¥~321§, X-3480, X+1al10 i X-3228, X-2371, X=-2810, X~-3367, X=3453, .
’ X=2035, X=3431, X-~3459 Wg HR Med. o X~2658, X-2372, X-3241, A-4434, ,n‘-3485,
Oncors ¢47-a T . %~3527, X=9120, X-9220, Monarch™ B3lue, Secies
Nichem: 1S61E, 1590, 1610E, 1610, 3105, 3105, 8T77E, Hilton-Davis: 30-0286, 30-0291, 10-0344;
< 1678PD, 1677PD, 1605PD, 1640, 1670 o . SUP-R=-CONC™" 6§-68-C~301
‘Raichhold: . Yellow 45-100 Sarias, 45-200 Series C Kohnstagm: AS712 "Monafast” Blie

Nichem: "Phthalo” Blue 5000 Seriess, 1140;

| Sandoz: 'Graph * Blue BNX

. DCHRQHE ORANGE o : " Sun Chem: Sunfast” Blue and Peach Blua Serias
I ’ L Cther Phthalocyanine Blue:

Other Chrome Yallows:

Harshaws 2201, 2204, 2213, 2205, 2209, 2203 - D
Harcules: X-8l9 CP Light - : L . PHTHALOCYANINE GREEN 7
Qthex: . . ‘ i : A
o . ; B Am. Cy &: Cyan Green Y15-3040; 515-3100
Dnowsomz ORANGE CONTAINING CHROMIUM AND/OR LEAD Hostaperm 16=2000 Series
) T g - " . © . . BASP: Paliofast Green 8600, 8680, 3720, 9140, 9360
Am. Cyanamid: Orange 400-3000 Serias . Chemtzron: - GT 4809 Series
- Dupont:’ Moly. Qrange-¥Z Series; Xrolor, Or.Y. KO-783-9; Dupont: Monstral™ Grean. GT Series
) Kroler Or.Y. KO-786-D; Krolozr  Rad, x:-9ao-o Ramapo”™ Grsen B, GT-301-D
Harshaw: “Ming _xﬁganqg Serias Harmon cglersx G=5000 Se:in:‘ .
Hercules: Rax zanga Serias, "C!u.h. Reg” x—;aﬂ), Harshaw: - “Zulu” Green - 3800 Sezies
Rampart’ Or = X-3386, X=3390; Rampart” HR Or X-3047 Hercules: X-3166, X=3167, A~4433, A-4436 .
Nichem: Moly. Or. 1720, 1730, 1740 S Hilton-Davis: '30-0315, 30-325; SUP-R~CONC
Reichhold: Orange 45-365, 45~365, 45-370, 45—332 b . © 6-68-C~401 B.S. .
Other Molybdate Oranges: ) i ’ Kohnstamm: B8 1581, A 5176
D . . Nichem: Phthalo Green 4000 Sarias
Dm LEAD, LITHARGE, S3LUE :.san, ETC. . - . . Sandoz: “Sandorin? Green 3GLS
. T . Sun Chem: Sunfast Green 264-0000 Serias; Sun!asc 484
Zagle-Picher: Eagle 97 Red Lead; Eagle 29 Litharge: ' Series; "Emerald Vista" Green 264-444
- Eagle 33 Litharge; Fagle Sublimed Siue . Gther Phthalocyanine Graens:
Laad . .
Hammond: “"Litharge” 100Y; Red Lead ~ 85%, I, 97% | [] CORROSION INHIBITING PIGMENTS CONTAINING CHROMIUM
988, Orange Mineral . . R .
NL Ind: - Red Lead 95%, 97%, 98%; "Tuma” Litharges X o F.B. Davis: Stroncium Chromace J-1365
"Color Makers® Litharge . : . Calcium Chrcmate J-1376
Other: - o .Bercules: X-2865, X-2974 Strontium Chromate
—_— o ; : 0 ‘Qther: . . B
|_J PHLOXINE RED ; ‘
—_—= - X CORROSION INHIBITING PIGMENTS CONTAINING ZING .
Dr.zmmscsu' P2IGMENTS CONTAINING LZAD
' - = _— e FB. Davis: Zinc Molybdate 0830 Zinc Phosphats 0852
Hostasol® 13-3397, 3398, 3399, 11-5100 L i . "BALOX"  ZX-11l, :
Othars ’ . . ) . NL Ind.: Nalzin® Sc-1, "Moly-whita” 101, 212
S . i ; ' Qthar:
Dur.mmmmz SLUE CONTAINING SILVER ;

- . DCORRDSION INHIBITING PICMENTS CONTAINING LEAD
Davis Ca.:  410B, 448, 449, 458B, 4156N, 45323 '

Xohnstamm: Aa457S, .A9829 ) N  Eagle Pichar: "Permox* l-d=3, "Permox® IC
Landers-Segal: $301F, 5303F, 5183F, S4Q0F : ‘Hammond:  P-7, C-9 2. R -
Wittaker, Clark, Daniels: 500 Series =~ . . s ML Ind.: “Dyphos”, Oacor =31, Oncor M-S0
Qthex: . I ¢ Cthex:
Dmou‘gmz CONTAINING CYANIDES - . Dnmrx.mz GRANGE TONER (DICHLOROBENZIDENE~DERIVED) )
. ) Am. Cyanamid: S50-0000 5,,1.23, ~Alkalorie”, "Milori®, Am. Cyanamid: = "Diarylide Or. "45-2850, 45-2880 Series
© ®3lackstone” ! Am. Hoechst: "Perm. Or.” 12-1000 Series
£.3. Davis: "Milori® Blue 4049, 4215 SRR Chemtron: OT-S€61
Harshaw: "Milori” Blue AR 4028, 4050 ) Harmon: OP-S833 v )
Hercules: X~640 C.P., X-2274 C.P., X=3163 C.P., ; Hescules: X-2065, X-3082 S
; . X=2285-C.P., X-1835=C.P., X=712 C.P. Sandez: 3272-0
A-384 C.2., X-3434, X-3340 . Sun Chem: 276-2384

Others: . - : : Other Diarylide Orange Toners (Dichlorobenzidene Derived):’

-

., A8y




PIGMENTS, DYE®S, PLUSHES AND DISPERSICNS (Cone.)

[

|
Dn:mn.mz, YELYLW TONER (DICHIORCBENZIDENE-DERIVED)
3 '
As, Qyanamid: 45-2555, 45-2650 |
Am, Moechwsv: 11-1101, 1103, 1006, 1003, 1200, 1300, 121§,
1300, 1216, 1012, 1013, 1308, 1125 |
1012, 1013, 1305, 1128
Qu::oni L8073, U-5047, YT-8093
Irgalita” Yellow LAAW
Xazzon Colors:s YR=-5700 Series
Earzhaws Yellow 1200 Series
Naxculess X-2435, X-1940, X=-2676, X-2600, X-2882, x-jzas.
X~2838, X-2864, X~3446, X-3535, X-SSaO
Eilton~Dawvis: Diarylide Yel 30-0535; Sup~R~Conc Serics
Ychasesams: A9145, A9744, BI503, 83577, B361S .
Michem: “Basezidine Yel® 3000 Series :
Sandogs 4233-0, 43350, 4534-0; "Graphtol Yellow” RCL
Sun Chem:r “Rangocn Yal™ 273-0000 Series; "Radiant Yel®
274~0000 Serias; "lencon Metallic® - 275-0003,
275-5129 “"Diarylida Yel® 275-0049; '?.'am{'m
YHR" 275-2233
Othar Dlarxylide Yallow Tonars (Dichln:\:\bcnzidm Dearived) :

D?mmwuz REDS AND MARCOMS (DICHLORCBENZIDEMa D}..RIV‘!D)

Am, Hoschst: 13-1000 "Pera Red”™ VB

Harzoa Colors: R-6200 Saries

Harshxw: “"Pyrazolooe Red® 1153

Sun Chem: “"Anizco Red” 236-5025 !
Othar:

mscﬂmousnms.nmm&mum
CONTAINIRG ZINC, CHROMIUM, AND/OR LEAD

Am, Boachat: 13=430S “Para Pink® R-~D
Cheatxont RI-5310s RT-35340; RT-5330
Othavs

HISCYLIANPOUS YELLOW AMD ORANGE TOMERS AND
LAES CONTATNING ANTIMONY AND/OR CHROMIUM i

BAS?: “"Paliotol Yellow™ =1630, 1770, 2330;
Rarshaws “Hacsor Bufs® 7370, 7376

"Hateor Cranga® 7383

"Mateor Tan* 7729
Othars

MISCEIIANTOOS YELILHW ARD QRANGEZ TUNERS AND i
IAXZS CONTAINING COPPER AND/OR DICHIOROBENZIDENE:
(CERTVED)

EAS?: "Paliotol Tellow® 1070
Harzhzw: “Pyrazalone Orange” 2912 I
Qthax: X

mmmmcmmmmm
CONTAINING NICXEL

BASP: “Paliotol Yellow® €830 H

DuPont: “Craen Sold” ¥0=714~-0D, Y2-562-D

Barxhawy “Sun-Yellew-5%, N8110, C3320, “Sun~3uff”
8330

Rerculess X=3247 “T=prass Green Yellow™, 10401

Othert

HMISCIUIANZOOS BLUL, PURPLE AND VICIET PICGMEZNTS
COWTAINING CEROMITM

ferros V-5200 Blua; V<5272 Blue-Graen, V~-5274
Mad. Alue
Harshawe “Matasr Cobalt” - BIR-7536
*Naceor Cobalt® - BL 7550, 7556 T
"Hateor Turquoise-Cobalt® 7579 i
Qtbar: '

MISOIZANEQCS SLOE, PURPLE AND VIOLED 2IGMENTS

Eercules: 10312 "Carulsan Blue®
Cthar:

Du,;sc-r_::am:cqs ALACK PIGMENTS CONTAINING COPPER

|
Ferzor V=302, V-717, F~2202, r-6331, }
Earsbaw: J890 "Matscr 2k* f
Other:

~g=

|
'
v
t

158

- ;
[ sesceoaveous srack prowewrs cowmarvius mmowre

Farxos - V=-6730 '
Herculess: 10335 Black
Cthar:

MISCELIANECUS YELLOW PIGMENTS CONTAINING
ANTIMONY, LEAD, AND/CR ZINC

Hercules: 10315 Lamcon Yallow, 10324 Auper,
10401 Yellow
D S DISPERSIONS = WHITE CONTAINING ANTIMCNY

J\unxpm-" .\nﬂmny Oxide W=320'XR LT3
Cther:

AQUEZOCS bmm:mﬁs - RED (DICHLORCBENZICOENE
DERIVED)

Podell: W-5031 "Pyrazolone Rad”
Other: .

AQUECCS OISPERSIONS - YELIOM (DICQHILORCBENZIDENE
DERIVED)

Colanyl® Ygllow oT 11-1109
Aurasperse W-1041
Hercules: x-uu. X=2453, x-3611

Sandoz: “Graphtol Yellow® 4334-2
Podell: W=3827
Qther: i

MISCTIIANECOS GRZEM le CONTAINING
CCPPER CR CHROMITH

Perro: T 5686, 5687, 7687, 7610, 11633, 11649,
11655, 11656

Harshaw: Sun Gresen L 8420, Metsor 7416, 7459

Hercules: 10342, 10323, 10307, 10402

Qther:

AQUEOUS DISPERSIONS - \'!LLDW CONTAINING LEAD
AND/OR CHROMTIUM

Hydroeint RD .512, DS36

Aurasperse” W-1031

Harshaw 3-1133

Inmont: 991 8022 Chrume Lemon Ynucv. 991 038
Cizrome Mediuz Yellow .

Podell: HiOlJ, w3507, IW3499, W3303, W3904

Aquup.zsqa 877-000-2065

Colortrend” GPB8865 G

Other Aquecus Disparsions - Yellow c..m..u.nuq uu]

and/cr Qtrml.i.mz

AQUECUS DISPERSIONS -~ YELILW CUNTAINING NICKEL
AND/OR CADMILM

Au:upc.rn W1061, W1068
Hercules: X-3291
Podell: W3941l, W3946
Cther:

DM DISPERSICNS - ORAMZ CONTAINING “=AD

Daniel: EL 20-49 Molybdata Or.
fydrotint” 0=5022

Auzasperse  W=i013

Inzont: 991-2-018 Moly Orange
Podall: H§4017, T IN4596
Aquasparse’ 377-000-0941
Other:

AQUECUS DISPERSICNS « ORANGE (DIGILCROBENZIZ:E:N‘E
DERIVED)

Aurasp :.R W=-2090

L'n?c.tin X~2457, X=3346

Xodis™ N-S54, AD-54

Podell: wWe4124

Sandoz: “Graphtol®™ OR, 1272-2, 3333-2
Qther:

P




-

pzcms oYES . "'TJUSHS AND DISPERSIONS (Cont.) - . .

AQUECUS DISPERSIONS - GREEN CONTAINING COPRER E
AND/QOR CYRNIDES -

Colanyl® Green 16-2008, 18-2001, 16-2010
Chematron: WDG-55,
Daniel: 2744,. UL20=-77, UCS 10-700, AC 66—73. UL 20—79
Hydrotint _D-3658
Aurxasperse We601, . ;
"Aquis” Menastral Green - B,CW-74%=p ‘
Harshawy; "Thalo” Green MG
Impersa Green - X-2346, X-2454, X~-2689, X=3244, X-32138,
Hilton-Davis: 6-11-8~462; 6=11-B=432; §=33-T-410 |
Inmont: 991-8~041 "Phthalo” Green B/S; 991-006 “Green

" Phthalo™ Y/A ;

" Landesrs-Segal: 3336D "Phthalo” Graen W.D.
Podell: W=-2603A, IW-2829 .
Sandoz: Ggaphtal Graen 5869=2
Aquaspu’ie 877-000~5511
Cal-Tint’ EC-SOZZ. 3046, 3011

Colortrend” GP-88L1D
Tenneco: "Thalo” Green 897-000-5501 :
Qther Agqueocus stpazs:.ans ’- Green containing c::ppe:
and/or Cyanides: -

D QU'EOUS DISPERSICNS - GREEN CON'L‘AINING camm

Daniel: E{CS 10-72% ’ ?
Hydrotint™_p-3l0 .
Aurasperse W 6017 . - !
Haxshawz Chromium Oxide MC~K

IMPerse’ Green X2722, X3289 '
Podell: W=203S, W26Q07R. W2817 ¢
Aquas;:ugn 877-000~-4205 i

Cal=Tintg’ QC— 3005

Colortrend  GP-8805K . !
Other Aquecus Disparsions - Gzae.n Contain:.ng Chromiims:

AQUECUS DISPEBSIONS -~ BLUE CONTAI‘II‘!G COPPER AND/OR
CYANIDES - H

Cola.nyl' Blue 15-1006 '
Chemetrog WOBS6&

Microsel” Brilliant Blus 4G Pasta .
Daniel: 66=27, WD 2223, UL 20-26, UCS.10-20E v
Hydrotint™ D4546 '
- "Aquis® Mo asu-up‘sw-s?z-y, BW-431-P
Auzasperse  W4123 .

Harshaws; “Phthalo” Blue MC~E, B-40ll

' IMPerse Blue X-2345, X-2446, Xx-2687, X~2638, x—2653 X=-3221

X-3496

Hilton-Davig: 6=1l-3-325 “Phthalo” Blue; 6—33-’!-315 “Phthalo”

Blue (G.S.) . i
Inmong: 991 037, 9918-0401 .
Kodis" Blua N~21° o
Podell: W®W=6402, W-5307R, IW-62934, IW~6942
Sandoz: "Graphtol®™ Blue 6812-2, 6825-2 \
Tenneco: 895-000-7202 *Thalo” Blus :
Aqua-Sperse "Thalo” Blue - 377~000§7026. 877-000-7214
Cal-Tint™ 2lue UC-30l4; Colortrend” Blue - GP S8L4E’

QOther Aqueou.s Dispersions -Bl.ue Containing Copper And/or Cyanides:

AQUECUS DISPNIONS =~ BSLUE CONTAINING SILVER

uydxoiin: D4osl !
Kodis™ Blue AD=-23 ! ,
Landg:s-Sean.. 5494-0 Ultrasarine 8lue,. WD
Podell: wWz6032, IW-6940 .
Aqmperie 817-000-7504 Ult=a Blue ! '
Cal-Tint” Blue =~ UC-3074 - '
Qther:

l:l NON-AQUEOUS DISPERSIONS - SLUE CONTAINING SILVER
¥
Alkyrine® 548
Danial: AL 221
Inmont: 6297 .
Tanneco: 7504 ) i
Qther: !

NON—AQUECUS DISPERSIONS RED CON’X'AI‘II‘G LZKD

‘Daniel: AI.aZS "Qv.unac::.done Rad

Alkytine™ S-3022 Lt. Molybdate Qrange
Hilton-Davis: 5—42~A—123 Toluidine Red, Dark .
other: '

~9=

‘Microlit]

NON=AQUEQUS DISPERSIONS RED CONTAINING
CADMIUM AND SELENIUM

Inmont: C, iwa Red - 5419, 5420
Chroma~Cal” Cadmium Red 850-000-0601, 850-000-0801
Othaer:

NON-AQUEQUS DISPERSIONS - YELLOW CONTAINING
LEAD AND/OR CHROMIUM .

Daniel: Rchxome Yellow = AL 403, AL 409

Alkyrint™ Chrome Yellow = S=536, S=5507

Hilton~Davis: Chrome Yellow-- S=24=A=200;
5=24~3=203; S~24-A=206; 5=42-A~201;
5=42-A~206; 5—83-?-353: §=21-9-212

. Au:mt- Chrome Yellow 5-50=¢-365 *

Inmont: Chrome Yallow 3,6; Medium Chrome Yellow
2347, 2612, 4904, 5413, 5414, 6258

Oni~Cal™.6§ -~ 6604M, 6685X

Chroma=Cal™ - 850-000-2006

Tennaco: Chrome Yellow -~ GPD 2006: GPD 2510

Other: ‘ .

NON=-AQUEOUS DISPERSIONS - YELLOW

(DICHLOROBENZIDENE DERIVED}

Inmont: Diarylide Yellow 1178, Transparent Yellow 1198
Other: ’

 NON~IQUEQUS DISPERSIONS - ORANGE CONTAINING
LEAD AND/OR CHROMIOM

Laniel: Molybdate Orange: AL 615, UL 2069

_HEilton-Davis: Chrome Oranga 5-24-A=-500: Oranga

Blend S5-24-A-609: Molybdate Crange ) .
5-24-:\-616, 5=42-~A~512; 5—93-1’-635,
R S5=42-A=615, S~21-p~603 "
Auracote  Molybdata Orange S5-50~R-639 4

" Inmont: Molyhdats Orange 840, 2377, 4905 5415, 6264

Tanneco: - ¥oly Qrange GFD 0940
Chroma=Cal™ 850-000-0903
Qther:

NON-MSUEOUS DISFERSTONS - BLUEZ CONTAINING LEAD
AND/OR CHROMIUM

Chemtron: "NOF" FS-895; "NCNFP® RS-957; "NCNF™ RS-~1197;
"NCNF* RS=1795
Othex:

D NON-AQU’EOUS,DISPEEIONS ~ GREEN CONTAINING LEAD

AND/OR CHROMIUM .

Alxyrine® Green s-310

Daniel UCS 10-72X

Tenneco; GPD-4202CP, GID-4509 CP,.GPD-4208, GPO-5103-
Uni-cal® 65-605 -
Othax:

HON-AQUEOUS OISPERSIONS - GREEN CONTAINING
COPBER AND/OR CYANIDES

Hos:ap’ri.n:R Green 16-2008

Chemetron: "Phthalo™ Green FS-784; 75~958:

FS=1192, S 1794

Grmen G=iA, G-T, G=K i

Alkytint™ Green 5-317 T

Daniel: “Phthalo” Green -~ AL 703, UL 20-77,

UCs 10-70D, AC 66«78, UF 75-74, EP [l0-71,
PP 4750, AL 73S, UL 20-79,

Hiltan=Davis: “Phthalo” Green - S~-24=a-400, .
S5=24=3~405, 35=42=A=d07, S5~42=A=4ll, S$=24-A=-43S
5+83=P=401, S~42-A=400, S=33=-P=40l, S=21-P=441,
5=21-p~444, Chrome Gr. 5~24~A=-406

Auracote Phthalo 5-65-A=-427 -

Tninont: Chrome Grsen 'l, 809; "2hthalo” Green
1083, 1168, 1199, 1248, 2330,” 2610, 3035,
3412, 5447, S4:2

Podell: 200C Saries prefix AL, AM, AME, AV, C, s, U,
oY, LA, IC, s, VT, ¥

’2‘exmm:1::a GPD-5503, GPD=4508-L7, -AD-5503

Oni-Cal™ §§ - &811R

Chrema~-Cal™ Green 850-000-3001

Other Non~Aquecus Dispersions - Green Containing

Copper and/or Cyanide_s:

—




2I5MPNTS, DYES, TIUSHES AND JISPERSIONS (Conw.)

NOM-AQUECUS DISPERSION - 3LUE CONTAINING COPPER
AND/CR_CYANIDES ;
erorteg® Blua &-K, &-T, AIR-K
Alkytine” 54215, 54557, s-182 o
paniel: AL 201A, AL 281A, AL 296B, AC 66=27, UP 73-28,
©P 30-23, Pr 4260, AL 297R, AL 298, UL 20-26,
Ucs 10-20Z
geleon-Daviss, "Chiiress Blue” S5=24-i-304, 302; "Fhthalo
Blus - S-24=-A=306, 304, 308, 309, 311,
£w21-P-32%, 337, 5-42-a-312, 305,
2 $=83=p=300,301
Auracote Blue S=§5-A-395 o
Inmont: 1190, 1202, 1211, 2609, 5444, 5475, 3034, -
4914, 1077, 4916, 9024, 2327, 5498, 6150,:
podall: 6000 Series prafix AL, AX, AME, AV, C, CS, U,
e, 8, SR, SK, VT, ¥ I
:.n:mi Gep-7308, 7209,
Oni-Cal 66;1. 6608P, 6614U
Chroma-Cal”™ - 2a50-000-7202 '
Gthar Noa=Aquscus Dispersions - Blue Containing Coppar
and/or Cyanices:

Dnn_':zs CONTAINING LEAD

Shephaxrd « lLazd Tallacas, Laead Linoleatss,

“Baxcgan?, "Advasol®, "Ca x*, "Oczasol™, * ce®,
e e e e
“wax-Cam®, “Ten-Cea®, "Tallate”, “Nucolata”, "Linoresinats”,
»rin-all®, "Cam=All”, "Intercax”, "“Cyclodax”, "Noury-0ry”,
THED®, *Hao-Nap", “HuXera® 5
Grhar Driarz Containing lead:

'

DDMS CONTAINING TINC

Shephurd ~ Zinc Acstats, Zinc Tallacas, 'R
*Haxogen®, “Citalox®, "Cctascl”, “Octoate”, Troymax
Witco ™, Witcoa™, "Hex~Cem®, "Linoresinate”, "Lin-All"
“Cam-All", “Noury-Dry®, "EED", “Neo-Nap", “NuXrza®,
Other Zinc Containing Driexrs: i

D MISCELTANECGS DRIERS 1
Shephard ~ Copper Linoleatas: "Saxogen® - Copper Sctoates
»)dyasol® -~ Copper; "Drytain=-247; “Neodecaroata”;!
gex~Cam® = Nickel; "Linoresinata™ = Copper; “Nuaszt”

DDK‘I}:}’S = NAPHTHENATY TYPE

Intarscab Sezies, Ferro Series, "Nap-All" Series,’
'Dv-:sogl‘ Sexiex, 'Nunda{‘ Sezies, sh-pQu:d. Secies,
2xoykyd” Series, Troysan Saries, Witco  Segias
"“Yooney”® Sexiex,

Cchars

|
Dmar.’.’.‘c SOADS AND TIATTING AGENTS CONTAINING IINC
—

Aaro No. 4S5 U.S.P.; Diamond "Zins St. B, "linc St. gse*,
=mine St, USP 603", "Tiac St. 639C"; Nuodex USP, DIG-10, DLG~20.
Tachnical: Plymouth XXX-K, SI-36, SI-50, Ne. 21;|
witco Reqular, Lacsuer Grade No. 3, NB-60: Na=-70; i
“2inc Palmivaca” - ! .
otlisr:

Dnmn.:c SOAPS AND TIATTING AGENTS CONTAINING LEAD

!
Dismond = Lsad Stearats t
Nuodex V=1 Pracipitaced, V2 Fused |
Hitco 20

Cthert ) Lo .
I
Drmsnczzzis_icommm DI-N-3UTYL PHTHALATE

Allied "5ibucyl Phthalaca® -
Amscn Dibuctyl Phthalaca '
CSC - DLR\KYL Phehalate
rodafiex RBP us4
Santicizar™ 213

HATCDL oBP

Nuoplaz DBP

Sherwin Willians CP-907 .
Phenalic Acad; Dibueyl Sster; Ortho-Senzene~Carboxylic
Az:d; Dibuwyl Escter; Zenzene=O-Dicarboxylic Acid O0I-8-
Bucyl Zxter; DI-N-3utyl Phthalacs, "Calluflex ZBP°;
“5pP*, "flacl®, "Hexaplas M/3; "Palatinolc”; "Polycizar
OBR"; "PX-104%; 'S_::.‘lax DBP"; "Witzizsr JOO® b

Othar Plasticizers containing 0I-t~Buryl th.‘m.ulr.a:

'

Dum—'aémns OTSPEDSICNS - DLUE CONTAINING SILVER

Alxyeing® 5448 :
Caniel: AL 221 '

Inmont: 6297

Tenneco: GPD 7504

Other: B

o5 4 R

Xodzflex Dr@

Mathyl Phthalats, P4 Phthalic Acid Divethylester
Othars:

D PLASTICIZERS CONTAINING Dm‘f- PHTHALATE

neP .

msco Di.iehyl Fhthalate

Xodaflax QZP

Santicizer 885; Monsanto DEP

Formic Acid; Ethyl Ester; l,2-Benzene Dicarboxylic
Acid; Diethyl Sster; Ethyl Formic Lster; Phathallc Acidy
Disthyl Estar: EZthyl Methanoates Ethyl Phthalaces Formi
Zthar; “Anozol®, "Areginal®, THeantine®; “Palatinel a%;
~2hthalol®; “Placidele”; "Solvanol” S
Othar:

DP"JSTICZBS CONTAINING DX-2-TTUYLHEXYD IHTHALATE

DOP, Phthalic Acid, Di-Sec-Octyl-Phithalate
Jayflex DOP '

Mensanes, DOP

Xodaflex OOP, PX 138

Santicizar 215

Qther

. mem

G-2(60%)
G=25 (70%)

Dpusr:c:zzss CONTAINING BUTYL SINTYL PRTHAIATY

BBP

Sacticizer 1580
fuethalic Acid

¥ Buryl 3senzryl Zster

D STABIZITERS CONTAINING LTAD

All Halszab Lead

All & Lead

"lead Stsarate” !
other: N . s

‘Dsm:r.::f_vs CONTAINING ZINC AND/CR CACMITM

Interstab - 3C-100S, BG-103, BC-103A, 3C~103%.,
BC-109, 8C-110, BC-202, 761=-28, 943-38, R-40u3,
R-4025, 778-<48, Cz-1l, CZ-l1D, CZ~19A, C=-10, AsC-l
ABRC-T7,

Ferro - 651; 1238, 703; 1241, 707x; l70L, 763, 1720, 760X.

1212A; 1776, 1237: 1777, 1827,, <019, 1840, $373,
2020; . 5444, 203S; S473, IV4; 5318, V4 5319, V2;
£330, 6V6A, 19vi, 5002, SSVIl )

"wuoatabe* - V1; V1ila, v2; V1250, Vi2; V125§,
v133s V1277, V134; V1298, V1S2; V1399, V1026:
V1420, V1048; V1503, V1204, V1S5S, V1i1ls: Y1872
Qther Stabilizars Containing Zine and/or Cadmniums




CHEMICAL SPECTALTTES (Cont.)

DSTABILIZ@S CONTAINING LEAD OR PHENOL

Incust%b Lo-24

Troykyd Anti-Skin Special Mod. !
Anti-Skin Odozless .

Other: - o .

;' WETTING AGENTS CONTAINING PHENOL v
Diamond: “Hyonic® Series '
wWitco 936, 960, 980 ‘
Othex:

. b

. i !

DHISWS WETTING AGENTS . '
7

rerosorl os . B o

Troysan” Zinc 8§ . . !

VISCOSITY SUSPENSION & rmw CONTROL AGENTS
CONTAINING TOL-'.JBI‘B

PlicJ.:Ltc AC-3
Othex: .

DAMI-SKINNLW AGENTS CONTAINING PHENOLS !

“Guaiacol Spec:.a.L&c"- 'rzoykyd Antiskia sgecu]. '
Modified, Troykyd Antiskin Cgazj.eas Liquiad,
Troykyn' -Antiskin §; Nevillac™ 10, TS
Qther: S

D PRESERVATIVES CONTAINING MERCURY '

“Intsrcidae” 'PMO 11%, BMA 18%,' &0

tucdex PMA-18, PMO-10

"Troysan™ CMP Acarate, PMM.O SEP. cMP 10 s=P, PMO 30,
. PMB, Mercuric Oxide, PMA 30, PMA 100

"Super m—z:' -

Othex Exe:mauves Contai.ru.nq 'aucuzy

D PRESERVATIVES CONTAINING COPPER

' Interstab "Copper Naphthenate” 6%, 8%

RESINS

DRYING OIL MODIFYED M‘.K!D SOL'JBLE ¥ OR commnx:
Nﬂm

}
A.chlaz" 310—‘1-50; “Coroc® L-26=34, S-47-H4, S-4700-84;
. Rmliance AL=4313-HA~50,. AL-3517-EA-50. AL~4409~HA~60,
AL~4313-#A-50, ] !
o:he:. T

I3

ORYING QIL MODIFIED ALRYD SOLUBLE IN OR ccmmm
TOLUENE OR _STHYL3ENZENE .

XKoppers: 1530-27, 7365~£S5-70 . ’ . .
Reliance: AL 4310-T-50, AL 4323~7-&0

"Synrasata® D=30360-T, W=7170-T

Cthex: . ' L

NON-DRYING & SEMI OXIDIZING OIL MODIFIED ALXYD SOUIBLE
pu OR CONTATNING STHYLBENZENY OR TOLUENE

Conchemce 323-010 ’ !
Koppars 99-4, 99-ES=70; f‘!.i.:asal" 123-5-7, '131, 902, !
RCI-12-010, 12-021; Relianca AL~2107-7TX-50, AL-2313-7IB-60,
AL~-4106~TX=75, AL~4129«T=50; "Synrasata” W=7170-T b
Other: ) .
RESIN MODIFIED ALXYDS SOLUBLE m OR CONTAINING TOLUENE
OR NAPHTEALEZNE

a\:nplaza 1031~7=70; "Mirasol®. 214, 202-a; RCI 10-010;
Relianca AI.-3321—H}\-50 Vukyd 310-50HS
Other:
CCPOLY;MER ALKYDS SOLUBLE IN OR CONTAINING TOLUENE OR
NAPHTHALENE !

- A
"hempol® Ll3=2444; "Synresata” D=-9850-5, TP-134=DA; |
Raliance SY-2003-VT-50; “Xalpol™ D718-460E !
Qther:

CELIULOSE RESINS SOLUBLE IN CR CONTAINING METHYL
CHLCRIDE OR TOLUENE i

Eastman "CA" Series, CAB 381-9.1, CAB 381—0.,5. b
CAB 181-20, CAB 451-1, CAP 482-0.5
Oth-::v . . . i

"Intszc:ign" Copper 10%
Insotral” CQea, CQ-WR, CN3
“"Nap=-All® Copper Naphthenate
‘Uve:so " Copper Naphthunat:a
TZOYS Copper 8

Hitco CQppcx Naphf.hanau .

M e

"Santophen~20"

T » Zine Naphthe as

. §97~EX=-55, 597-

"Qu:.ndcx" a )
QOther Pressrvatives Containing Copper:

D Pmmm CONTAINING PENTACHLOROPHENOL (PCP)

Dowicide® G, £g-7
"Santcbhrite”
“Penta”

pepe
Other PCP Fraservatives

: Dpnzsamﬁvzs CONTAINING ZINC

“Troysan” Zinc 8
“Vancide® 512

S Nap-All" Zinc ‘hphthanau

Uv 1% Zine heh ta
witco Z2ine uaphbhmn
QOther Zinc Presecvatives:

D OTHER PRESERVATIVES

Dwacidea A

POLYESTER ALXYDS SOLOBLE: IN OR CONTRINING TOLUENE OR
NAPHTHALENE

Aroplaz’ 6022-5-65, 6025-5-70, 6029-5-50; Cargill
6619/6619-70, 6620/6620-60; "Synresate® W83270EX03,
wa760S
Ctharx: i

DEOXY SOLUTIONS SOLUBLE IN OR CONTAINING TOLUENE
"EPI-REZ® - 2047; Araldite’ 571-7-75, 597-£T-55,
~53; Dow D.E.R. 671~T7S; GanEpaxy’
526T-15; Epo 38-508, 38-507, 38-519 .
Epon  Resin 1001 ST 70, 1001 gX-75, 1001 FT-75, 1001 T=75
1007-CT=55, 1007-KT-55; Vanoxy" 201-T-7%, 201-BF-70, .
201-FT-75, 207-KT=55, 207-CT-55 ,
Qthexr Epoxy Solutions SOJ.uble in or Containing Toluana:

DPOT.‘!MIDES SOLUBLE IN OR C“WAINING TOLUENE,

o "cm Palyamid!" 8001760, 815'{-70: 'C:opoamd' L-1C0 IT

-lle

161

Emery in-zez" 1500; Vazsmd 400; Epotuf” 37-621, 37-648:
VanAmid™ 300 ET-60
Other:

- UREA RESING SOLU‘HI.‘Z TN _CR_CONTAINING TOLUENE

Reliance aM=~1008-IT-35, AM- 1012- I7-55
othar:

DMZIAHIN! RESINS SOLOSLE IN vOE CONTAINING NAPHTHALENE

Molnac® 243-3 =
Cther: '

DVINYT. SOLIDS, ?VD (SYNT‘!ESIZ@ TROM VINYL, mma)

APCI "PVC* Series; Goodspar "?uovic' Series:
UCC-V‘YEH:V‘Y\!C VYHD; QYNV, VYLF; QYXV, VYNS:
VYNW; Q‘[:V VAGH: QYCH, VAGD; QYNL, VMCH; QYNJ,
VMCC; E-2000; YMCA; VYDS, VROH; VYDS-66, VERR:
*Saran Resin” FI10 :

Other Vinyl Solids, PVC:

vLEV, -




Drez.wnm‘. ACEYATE (SYNTHESIZSD FROM VINYL CUrORTIDE)
=

vizac™ 87, BLS, 325, 3100, BSOO, AS3S16

other:
POLYVENYL ALCOHOL, FORMAL & SUTYRAL SOLUBLE IN
OR CONTAINING PUENOL CR TOLIENE '

foravar’ Series; UCC XYEL, XYSG, EDBC, EDBM :
Other: - '

Dm CULORIDY & VINYLIDENE CHLORTDE

*Polyco” Series; “Saran latax” 143; polidune” Sexies
Qthers

e
GACR!UC SOIIDS SOLLBLE IN CR COWTAINING TOLIENE

\
Acsyloid™ B8, 350, B66, 267, BI2, 382
Cthans

DAG!’!.:C SOLUTICNS SCLCBLEZ TN OR CONTATNING TOLUENE

Conchamca 311=405, - 311-1201 Elvacita® 6011, 6012, 6013,
€014, 6016, 60245 G Quzwe 867 RNF 60, 868 xW¥ 60,

269 TP 507. Aczyloid’ A=2l, A-21IV, B-4d, 8-48N,

»50, B~66, B-72, B-62, B-8&, RB=99, C-1O0LV

Gther:

A
Dcrmmum ROSBERS SOLJALE M OR CONTATNING TOLUENE
T - 7

h:lcn.»‘ Saxies ot
Othars '

D PEYNOLIC RESINS

Arofaza® Series; amzerol® ST-137, Super Seckacits®™ -
Series; Raichold (V) 29-000, 100, 400 Series:

Ues  CX-1282, CX~1634¢ S
BXA=2620, 3KS~231S, 3XSC-2455, BKS-2600, BLS-2700, .
15-27505. Anerol™ ST-149¢ UL "CX™ Serxies, CXSB-2001;
Pantalyn” Series; Nevillac = Sariasp =Synrasdbl® Serics;
“Shance® Saries !
Cther Phanolic Rasins: X

- -

E
t.lpuol" Baenzene; Benzane (Nitracion Grade) [
“3enz0l”, "Cyclchexztriens® Coal Naphtha, Benzol Eydcide,
Othar: i

SCLVERTS

Dsmm'z AND TOLUZNE MIXTIRES:

Ansco 'Sﬁ!.v'h. "Solv' A-8Q, “Solv' A=-8l, "Solv' A-!.OTOL
Cyclosol™ 27, 287 Espesol”™ 7200-A; Skeily SK-69 i
Cthacs '

|

D'z‘umm . !
i
!.spuclp' 1° Toluena, 7200, lactol Spirits
foluol; Hathyl-Benzene; Methacide Phenylnethaner '!a{.uanal
Cthery

Dmsmm 7,

Amzco Solv 33 c;cl.asol.a 17 .
Cthers *

D ETHYLBENTENE
}:.:pesolu sthylbanzene: Ansco *Super fi-7lasn Naphtha®;
Shell TS-288
Phenylathane
Qthar:
D ISOPECRONE
J=SwS~Trinathyl=-2-Cyclichexan=-1-Cne
DCA.KBO‘N TETRACHLORIDE
Dow "Dowclene” EC; Methane Tatxachlorides

=et=acnlorcnethanes Percalorcmeczhanes Mecatorinas
Banzinoforms “Necacorina®; "3enzincfora®

i
|
I
i

? 162

«1Z2=

\
RESINS (Cont.)

Dsm 3 YINYL TCLUEZNE SQLUBLE N DOLTENE -

?Lcslu_:‘.ca 7, Bronze Vehicle
Othar:
Rd
Do::.oassm VARNISHES SOLTELE IM CR CONTAIVING
1 PHENOL CR CTHYIRENZENE :

Conchenco 385-003; Tenneco 2-123; McCloskey

12825~54 TN, 10424~55Z, 11233-552D, 1l1i325-60 OND,
735-41E, 10917-54END, 1633-38E, 1625-60N; Symeon (S=2-60,
3024~65END, l335~5SE, 11150551319‘ 10731-46%, 10931-28E,
2211-46&, 820-50ED; Kelvar G-63§-<0E, G-531-30M
Chempal™ 15-25C9, 15-2518; Maxvar 2515, 2598; Symcon”
Seriss, P-247, ?-12L, Tlera, RIZ,

*Laweer” SEries;"Superior” Series ,

Cther Oleoresinsus Varaishes Solubla im or Coataining
Phanol or Btiylhenzene ”

STLICONES SOLUBLE IN OR CONTAINING TOLUENE 51!
NAPHTHALZNE,

UCC~R~12; Cargill 6106-60 '
Qthar: ) -

DMC SOLOTICNS SOLTBLE IN CR mm:xmc TCLIENE

Avochem” 520T: Syncon MAS6OT

Qther:
Duammz I*STNS SOLUBLE IN CR CCONTAINING TOLJIENE

*Spankel®™ T78-30T, Spencer XP 1857; ﬁy’n:&:aen' w83270
EX03; Spenlira’ L51+301; Spancar DV "i00G”7 Sariass
Qther:

MISCZILIANPOOS SOLGBLZ IN CR CCNTAINING TOLTENE,
METEY? CELORIDE, CR TRICHLCROETHYIZNE

Elmn 40; "Tizaz" P¥207, PE207Y, PE222, PE222F, PEIO7,
PE307P, VPES545A, VPEZ S571A,; RCI 10-714

Othar:
1 ,
Dcm.omsm
¥ hl B 1 B Chloride; Phanyl Chlorida
Ashland loro 8 t Dow lors B .
Cthers:

D 1,2.4 - TRICUIOROBENZENE

! lz.z - OTCETOROETHANE
Ashland Sthylene Dichlcrida; Cow Cthylene dicnloride:
¢lin Ethylene Sishlorids
Other:

D 1.1,1 = TRICHLORCETHANE

Mathylchloroforms 1-1-1-TCZ; Chloxotiene; Vinyl ]
Trisnlorides l-l=-l-Trichlorcetnans; l-l-2 TTichlorcethans
Oow “Chlorsthene” NC%L: Chlorotiene VG, NUs
X=Trichloroechane .

~rriathone”; "Senklena”

l 1,1,2 = TRICITOROSTIHANE

l l!bi: {2-CITLCRCETHYL) FTNER

Dichlorcethyl Zther

D CerLoRorCRM
Prichlorcsachana ’

D‘.,z - DICHICRCBENZENE

OwDichl b + P=Dichl b
Dow Orshodichloro Benzane

‘ ! 1,1 SICHICRCPOCRYIIVT

Bropylene Dichlcoride




P

Dnm:mz ca:émz

Methane Dichloride; Dichlorcmathane; Methylane .

Bichloride; Methylene Dichloride

Ashlacd Perchloroethyléne; Dow Perchlorvethylsne
-

n

“Solassthin'

' D TRICHLOROETEVIENE

0

i

" Trichloroethena; Bthinyl-Trichlorides Tzi-Clene;
Trielene; Trilane; Trichlorans; Trichloren: Algylen;

Trimar; Triline, Tri; Trsthylen; Trathylane;
Wegtrosol; Chlorylsa; Gamalgens; Germalgsn B

a

ARCY
" cse

'
i

‘Company Abbraviations Used

Alcan
Amsco

I
RCX .
Reichliiold (V)

s{=4

SorvEvms (Cone.) T v .

D ETEYLENE DICHLORIDE ’

Dighloxoachane: Glycol Dichloride; 1,2 Dichloroechane;
Ethylens Chloride: Zthane=0C, B-Dichloride; “Brocide™;
"Dastruxol®; “Borer-Soi"; "Di-Chlore~Mulsion”; "Dutch
Liquid”; “EDG”; “ENT 1, 656"

menomamz

Ethylene Tatrachloride; Tetrachlorcethylene; Caxbon-
Dichloride; Didaj Nema, Tat ds T pil,

Perclane, Ankilostin; "Dae~Solv”; "Per-Sec”;
"Percosolv”; "Dow-Per” -

Dmm (COAL TAR)

Baenzel 160°

Aluninun Co. of Canada

Amscs Div. - Uniom OLl of California
Air Products and Chemicals, Inc.
Coszmercial Solvents Corp.

Reichhold Chemicals Inc.

Vazrcum Chemical Divisicn of
Reichkhold Chesicals

Union Carbide Cozp.







APPENDIX B

CROSS TABULATION OF AGE OF INK MANUFACTURING
PACILITIES BY NUMBER OF EMPLOYEES
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INK INDUSTRY SURVEY- o v -

XCREATIQN DATE =

FILE'f INR ‘03/03/18)
ese WATER pnessuna USED FOR WATER WASH BY Q63

§#§§§#§9####*é%#&éb##%Q#éé#b*%ﬁ##*%##voﬁ
Tubs ander 10 Gallons )

..~ Q63 wWater Use Per 1
COUNT 1 pr ngSlng {Gal)
ROW PCT I TU SO & TO0—10— 0105 ROW
coL PCT I . T TOTAL
TOT PCT I ¢ I & I A 1 -
B EL eSS TEs | S eesen e | sevsanes acTeseseT :
C T o 1 0 I 11 1
101 70 150 PSI I 0.0 I 0«0 I 10040 1 le0 K
T oeU—T 00— T 15—
I 0.0 I 0.0 I 1.0 I
- =] - -1 S it CL L LR
B I I 31" 211 5 -
S1.TO 100 PSI ¢ 440 I 12.0 I 84.0 I 2%5.0 .
1 250 I 3060 ‘I 2444 I i
I =01 eI 21701
‘ -] s | i T 1
A N I ‘Tl 66 1 74,
T LESS [FAN S0 FST T %.1 1 T3 1 865 I 74T
b I 7940 I 70,0 1 7444 I
3 3.0 I 7.0 I 64,0 I
T R EE TS N S S L T Dy e =T
‘ i ~COLUMN b 10 86 100
. TOTAL 40 1040 86.0 1000 .
&—;—3 RS N 0 - - aar i e e e ae ¢ = C R U 5 ST ABULCRA r o~ _ Qq°F =

Gsé WATER PRESSURE: USED FOR WATER WASH BY Q64
**#4*&####&bé%#’%&’#*%##é##%&##*#9**4#*
Tubs 10 to 50 Gallons.
G64' Water U;e Per Tub Rinsing (Gal)

COUNT I
ROW PFCT IS T I I |u ST& TO IO U705 ROW
COL PCT T0 o ’ TOTAL
TOT PCT I D I C. I B I a 1
(AL=1] ; Te=sw====T [====m=e= <=3 eem—me==1
. C | 0 1 S0 I o0 I 1 I 1
101 TO 150 PST I 0.0 I 0.0 I 0.0 I 10040 I Ca7
; — 1 U.U0 [ 0.0 1 0e0 T T.0 1
_ , D G I- 1 -]
: 2] — T T1 —3T I R 15T I8
S1 TO 100 PSI I 2e8 I 803 I 36 1 I s2.8 I 2540
, : (1 S0.0 I 2lied I 4046 I 19.8 I
T Ue7 T Zel 1 F0 1T I3V T
R e ¢ . [em= I I
A B o .11 11 I 19 1 76 1 10}
LESS TFAN S0 PST T o9 1 I0ed T I7+8 1 7T+-0 "1 74,3
o I S0.0 I 78.6. 1 S9e6 I 792 1 -
I 0-7 I 7706 I 13!2 I 52.9 I
=1 =T - T =T | S
COLUMN - 2 14 - - 32 Sé 144
4 97 222 - 67 100.0Q

TATAL . 1.




INK INDUSTRY SURVEY

FILE INK (CREATICN DATE = 03/03/78)

D JE - JuE - - - ZE- - BENE L JNNES JNNE NS - RRAC- NN M ; L] TR U S S T A2 U U AT T OFRw CF
CSé WATER PRESSURE USED FOR WATER WASH BY Ge&:S

‘*l"&#’é#QQQ%##%Qﬁbﬁ###éﬁ#&&ﬁ#ébéﬂ#é%}#

Tubs 51 €6 100 Gallons
Q685 Water Use Per Tub Rinsing (Gal)

COUNT I , v
ROwW FCL TUVER [UD ST—7O 101 170 S0 &6 1U Tl v iU 3 RO -
CoL PCT I 0 o TOTAL
TOT PCT T £ I © I C 1 8 I A -1
ol 20000 0z wmemem—- Sl e e e e | TR r s e e e A e | reawanow | aSSeosss | -
c T 0 I oI o0 I o 1 11 1
101 TO. 150 PSI I 0.0 I 00 1 0.0 I fe.0 I 100.0 I 0.8 -
L Uel kS Uasl i UelU. 1 UelU 1 le2 i -
-1 [=m=wme==] -] I=m=-- I
B T T—1 A 5 1 =1 &1 30 =
51 TO 100 PSI 1 3.3 1 9e3 I 20.0 I 46.7 I 26,7 1 2341
1 100.0- I 33.3 I 24.0 I 38.8 I 12.3 1 .
)3 Vel 1 Ved EY 5«8 Y L1Ue8 1 Bed i
-1 T ‘ I- I -1 -1
A I o I 2 1 1 I, 22 1 '856 1 99
LESS TPFAN SU F3l 1 Uell . T el i 1TJec i A Y- 3 SEtL6 L wa
1 0.0 I €647 T 7640 I 6lel 1 86.2 I
I 0.0 I 1e5 I 14e6 I 1649 I 43,1 1
=l eeeeeew= leeewaw STE e aeamee | w. T T T Ty
COLUMN 1 3 25 36 65 130
TOTAL 0.8 23 19.2 277 50.0 100.0
M‘ieeew‘#@**%#awq;o T RUS S T ABULCATITUR U~ F r
€s6 WATER PRESSURE USED FOR WATER WASH BY G66 )

l&‘l#ﬂi‘ﬁ%%###é#&#bbﬁiﬁﬁbﬁoééﬁﬁﬁ‘éﬂéﬂbéﬁﬁﬁ

Tabs I0L to 250 Gallons
G866 Water Use Per Tub Rinsing (Gal)

COUNT I .
ROW PCT IUVER 1IU0~SL TU 10U 11 TO 506 10 10 O 10 3 ROW
coL PCT I o . ~ TOTAL
TOT PCT I E I 0O 1 ¢ 1 8 1 A I
0S8 SSETC SR [Cenea e [Seeeea e |eesaneee [ Seassase | SeSESEEE 1
D I 0 I 0 I 0 I 0o 1 1 1 13
OVER 18@¢ PSI I 0.0 I 0.0 I 0.0 I 0.0 I 100.0 I 1.0
I~ 0«0 0.0 1 —U<0 [ 0.0 I 2«8 I -
I 0.0 I 0.0 I 0.0 I 0.0 I 1.0 I
-1 e S - -f= I 1
8 T U1 & 1 Ie 1 g 1 & 1 30 =
51 TO 100 PSI 1 0.0 I 6.7 I 46,7 1 26,7 1 20.0 I 30.0
. 1 0.0 ! S0.0 I 38.9 I 38.1 1 15.8 1
1 Ual Y 2«0 1 140 )8 HeU i XYY i -
lemewee=a] I- I Jw= -l
A I 1 I 2 I 22 I 13 "1t al 1 €9
CEES TFAN 90 P31 1 Te4 1 2eS 1 Jd1le9 T TEBHF 1 5%.9 T B65.0U -
1 100.0 I S0s0 I £€lal I 6les I 8l.6 1
I 1.0 I 2.0 I 220 I 13.0 I 31.0 1
=T ==T Te==== I =1 ==T
COLUMN 1 ro4a 36 21 38 100
TOTAL: 1.0 40

360 2140 38,0 100.0
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"INK INDUSTRY SURVEY . . T
FILE INK ({CREATION DATE = 03/03/78)
¥ F F W T X F BB TR FD L"‘USSTREULATLUN U F 2
GSé WATER PRESSURE USED FOR WATER WASH BY Q&7 ' WATF
{9«#9&*9*##%##*9###%#%###%##*#9*###%##%#
i . Tubs 251 €0 500 Gallons
o Qa7 WaterrUse Per Tub Rinsing (Gal)
COUNT . I ; :
ROW PCT IOVER 100 SI TO 10 IL TU SO0 & TO IU 0 TU 5 ROW
CoL FCT 1 ‘ .0 . . TOTAL
TOT BCT I E I ©. I ¢ I 8 I A o1
LT =1 il Sl S =le= s=ee===s===]
- o] ' B o I 0 1 0o I . 0 I 1 1 1
OVER 150 PSI 1 0«0 I 0«0 I .~ 0.0 I 0.0 I 100.0 I 1.8
1 TeU 1 00 1 Ue0 1 U0 I 37T
1 0.0 I 0.0 I 0.0 I 0.0 I 1.8 I
clecneccve]ccscecee]w I I I
B : T 1 T & T 2 1 T 18
51 TO 100 PSI 1 0.0 'I 663 I 37.5 I 12.5 I 43,8 I 2R.1
— L UeU 1 s 1 105 1 Je5 1 "LtaJ' T
-T I . I . 1 I I .
A | 2 1 ‘ 3.1~ 7 1 % I 1901 - 40
LESS THAN SO FSIT I S0 I 7es T 17s5—1 225 I B7IS5 I T19%2
’ : I 10060 I 7540 I S3.8 I 8le8 1 7044 I
I- 35 I S«3 I 12.3 I 15.8 @I 33.3 1
. S e s rs e [ eeatea e [ st ses [ eeseseee | sesseowsT
COLUMN 2 b 13 11 - 27 . 57
‘ TOTAL . 3.5 Te0 22.8 19.3 47 o6 100,0 .
& FHFFF FF AT FFFAFTFETF CROSSTAEUCLCATITON gF v
CSé WATER PRESSURE USED FOR WATER WASH 8Y Q&8 WATE:S
*‘*#1!-%'#%*43‘#%#%####G#é##%####bb*&b##%#%véé
' Tubs 501 to 1000 Gallons
r Ge8 Water Use Per Tub Rinsing (Gal)
COUNT | T ;
ROW PCT TOVER L0U SI 1O 10 ITTOS0 & 70 10 U TU S ROW
COoL PCT I ; 1] . TOTAL
TOT PCT I E I 0~ I ¢ I B I A I '
(~o12) ; sm=ss===T === P T e L E T Ty
) S 0 1 3 1 2 1 0o I S 1 10
S1 TO 100 PRSI~ I 0.0 I 30,0 I 20.0 I 0e0 I 50,0 I 34,5
i A § U«0 - L 6050 I 68«7 T 0«0 1 26.3 T
I 0.0 T 10.3 I 69 I 0.0 I 17.2 1I
- -I I ‘ 1 1 1 1
A P L I T 2 L T I 1 I o1 19
LESS ThAN S0 PSI 1 Se3 I 105 I Se3 I 543 1 73.7 1 65.5 )
: I 1000 I 4040 I 333 I 1000 I. 73.7 I
T Je& L 8eF 1 346 1 JF I 58,31
-1 Jwenw I I- I I
COLUMN o1 -G ‘3 1 19 2%
TUTALC Je& 172 103 3.9 T T0U%T0
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INK INDUSTRY SURVEY

FILE INK (CREATION OATE = 03/03/78).

>1r1 WY T O W R o w R T Y Y T CRUS S T,A FUT A T I 0N, TF =
GS6 WATER PRESSURE- USED FOR. WATER WASH BY G69

*Q#Qi#%#QQ*#‘B##Q#*#&Q%##Q###é*ﬁ#bb###c‘4-

Tubzsover 100t Galloms

669 Water Use Per Tub Rinsing (Gal)

COUNT I '
ROW PFCTIOVER TUU 51 10 10 T JU S0 0 TU 9 ROW
COL PCT I o TOTAL
TAT PCT I E I O I C I A - :
W58 ===T ——a ==l =l=== T ) -
8 1 1 1 1 I o. I . 6 1} 8
S1 TO 100 PSI I 12.5 I 12.5 1 0.0 I 7%5.0 1 42,1
T 50.0 1T 1000 ¢ Ue0 1T G2.9 I ‘ =
I Se3 1 55.3 I O0eQ I 31 6 I
-1 I oo l= —— ] 1
A T —1 I - 1 Z 1 81 TT =
LESS TwAN 50 PSI I .1 1 0e0 I 18.2 I 727 I 57.9
I S0.0 I Ds0 T 10040 I 57.1 1
T Se3 T ge0 I 105 1 &2+l 1 =
-T - I : I J=w 1
COLUMN 2 D : 2 14 .19
TOTAL 105 : Sea IT+5 737 TOUU
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APPENDIX C °
CROSS TABULATION OF AMOUNT OF WATER USED TO RINSE INK
TUB BY WATER PRESSURE OF RINSE WATER ‘
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INK INDUSTRY SURVEY

FILE INK (CREATION DATE = 03/07/78)
\, |
* # B S F BB R PR N R D BN ﬁ * CROSSTABULATI ON Q F LI B
G8 AVERAGE NUMBER OF EMPLOYEES ‘ BY Q10 AGE
36 Je__ b 4t 4 b db 4 b b 4 3 D 2 O & b 4 4 D gp 36 2k IF b 36 4 3b b 50 b D e 4 b b D 3 L JRY
NUMBER OF Q10 AGE OF MANUFACTURING
—EMPLOYEES _ cOunJ ] - _FACILITIES (YEARS)

KOw PCT IQVER 30 21 TO 30 11 TO 20 & TO 10 3 TO S  LESS THA  ROw

COL PCT IYEARS ‘ N3 TOTAL
TP T —F— I & L0 I—¢ I—8 —4 fmm
W8 1 -1 e et I=- 14 -=1
E 1 L 0 I e 1 .2 1 2 1 11 13
et 1 FO—5.0 I 1S4l Oyl 4602 I—tGeb— 1S [T e P T2
1 3el 1 e I 4.8 1 2.0 I 4.0 I 2.0 I
I Qes I 0.0 I 13 I Cea . 1 Qs 1 VUe2 I
— : -1 e Lmme L 1 I I~ I
D I 31 4 1 6 1 s 1 2 1 11 25
31 10 40 I 1260 I 1640 I 2440 I 360 I 8.0 I 40 I 5.6
' I 47 1 6.7 481 G2 I 4 01 2,01
I 067 I 009 I 1e3 I 2.0 1 004 I 02 I
-1 I -] I- I- I I
< 1 Yot 95— a1 To—1 —f——3—1 58
21 TO 30 I 276 1 15,5 [ 31.0 I 17.2 1 34 1 S«2 I 13.0
I 2540 I 150 I 14¢3 I 10.2 I 4.0 I 6.1 I
I 36— — 20— tlpep ] F e 2 IO UL
-1 I~mmmme—=] 1 -—=] -1 L
B8 I 13 L ‘29 I 29 I 30 1 14 1 13 1 128
+o—F0—24 I 102122, 7 22,72 2341 9T 10 —I—28+6
I 2043 I 4863 I 23.0 1 30.6 1. 28.0 I 26.5 1
I 29 I 6e5 I 645 I 647 I 3el I 2.9 1
-1 S T -1 I — L ‘ 1 ‘
A I 1 I 116 1 57 1 46 I 29 1 30 1 192
LESS Than 10 I 7¢3 1 843 I 29¢7 I 24,0 I 15.1 I 15«6 1 4340
29— 2 F— b Ev B b SISt TS tvi—1
1 3¢l I 306 I 1248 I 10,3 I 6.5 I 6.7 1
-1 I et e e R al Sl il e D
coLuM &4 60 126 S5 —50-- 45 43
TATAL 1443 13.4 282 - 219 ll.2 11.0 100.0
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| - APPENDIX D

PROCEDURES' FOR METALS ANALYSIS
BY INDUCTIVELY COUPLED ARGON PLASMA
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Deﬁermination;bf Total Metals in Water
and Wastewaters by Plasma Spectrometry . . '
CRL Method Nos. 504-570

Scope ‘and Application o : ;

This procedure is applicable to the determination of calcium, magnesium,
sodium, potassium, aluminum, barium, berylium, boron, cacmium, chromium, -
cobalt , copper, lcad, manganese, molybdenum, nickel, silver, thallium,

tin,
was

titanium,
tewaters. [ : : ’ - ’ S

vanadium, ytrium and zine in water and industrial municipal

Method

Surmary of

The sample
additional
The sample

Coupled Argon Plasma Atomic Emi'ssion Spectrometry (ICAP).

metals

is dlgested w1th 8 N nitric acid to near dryness LolTOwnd by
heatlng with HCL to solubilize transition and noble metals.

is cooled, diluted to 50 ml and analyzed using Inductively - .

The alkali - B

concentrations are expressed in milligrams per liter;~whereas

concentrations for other metals are expressed in mlcrograms per litex.
enty two metals are routhely analyzed. -

zicment

Jarrell Ash Aﬁoncomp 750.
Lpectrometer consisting of:

i -

i
;- ’
i

.

Inductively coupled argon plasma emission

a. RF generator
b mammiwﬁﬁmg
L. Water—cooled lnductlon COll : . -
2. Quartz torch b - C . R ‘ .
3. Cross-flow nebullzer B ’
4, Spray chamber i
: . . 3 °
¢+ Direct reading spectromeﬁer
L l; nntrance Sllt ;
’ 2. Fefractor plate at ‘entrance slit
3. Grating ] ) 7 s .\ . . i
4. Exit slits v : o o
5. Phototubes. s : )
d. Computer for. ihstrument dontrol
e. Data output device.
300 ml tall form beakers S -

-Mettler PR 700 Balance
Corning Hot Plates oL -
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Reagents, Water, Glassware and Standards

Redistilled Nitric Acid (l:1-8 Normal).
Hydrochloric Acid (1l:1), Reagent Grade.

Glassware: Beakers for dlgestlon, after being run througn dis washer, are
rinsed with distilled water and placed in an agqua regia bath for at least two
hours. They are then rinsed thoroughly and allowed to air dry. The chemist
performing the digestion will select his or her beakers and givé each a hot
acid wash by following then with l:1 HCl and placing on the hot plate for at
least one half hour. '

The laboratory distilled water is passed through an ultrapure mixed-bed resin
column before use. ALl water used unless otherwise stauﬂa -has been passed
“hrcugh the mixed-bed resin (Super Q Watesr).

tandards: All standards are diluted from Fisher 100U prm Atomic Rhsorption
tandards with the exception of sxlver and beryllium (varian) and ¥ytrium
{made from ytrium nitrate (Y(MN03)3).
{zandaxds used for the ICAP, Calibration Procedure

S000: Mixed-bed resin ﬂator (super Q water)

S00Ll: Cne ppm in all elements ewcent silver and
calcium

AGCA: 1 ppm silver and 10 ppm calcmum, mdde fresh
daily.

1000: 1900 prmt calcium (Fisher) .
¥XXX: 1389 ppm sron (Fisher), FFFA matrix only.

ocedure
L+ A designated alicuot (usually 50 ml) of well-shaken and prese*vnd
sample (pH<2) is poured off into a 300 ml tall-form heaker. ¥oxrmal

procedure is to place the beaker on an automatic-tare balance and

deliver 50 g — drawing off excess with a disposable pipet. (This

procedure assumes the sample is of sufficiently low concentraticn that

the specific gravity is not appreciably c¢reater than one. The purpose of a
mass determination rather than'a volume one is to eliminate cross-contamina-
tion). After the addition of é ml of 8N redistilled ENO3, to the
sample a ribbed belaker cover is placed on the beaker and the sample
is neated to near dryness. (The sample is not taken to complete
dryness to avoid the loss of bbron). .If the residue is dark colorad
after cooling, an additional 6 ml of 8N HNO3 is added@ and the sample
is reheated. This process is gontlnued until no color change is
detacted. L

2s TFollowing the digestion, 5 ml of 1l:1l HCl is added and the residue is
dissolved and/or placed in suspension by warming on a hot plate.
After cooling, the sample is transferred to a pre-tared 2 ounce
polycthylene bottle and diluted up to S50 g. If some solids remain
undissolved, the sample is filtered into a S0 ml volumetric and then
transferred to a polyethylene bottle for subsequent analysis.
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3.

5.

COperating Conditions

a. Incident RF powver ) 1.1 kw

b. Reflécted RF power . mimimized (<10 w)

¢. Plasma observation helgnt 15 mm above load ccil
d. Horizontal observation position...center

es. Aspiration Argon flow rate 0.6 L/min

£, Plasma Argon f£low rate 22 L/min

ICAP Standardization Proceaure and Sample Analysis.

Following startup, the instrument is profiled with the mercury monitor.
The micrometer reading is recorded on the sheet with the iz*erelement
correction values for the day.

The matrix is brought onto. core and time and date established. The
available matrices are: ‘ :
CCAS: correction for calcium
FEAS: corrcctlon for calc1um and iron
X1AS: 'correcblon for calc;un and iron and
outputs potassium.

The Q-string QEGGGAB is set for standization. This string of commands
will erase the burn buffers, execute three burns, average them, and
print the average on the téletype.

(It has Xeen fSund that examining the standards in-backgrou=d mode z2llows
a better judgement of the noise in a given channel).

‘The standards cited above are run. Once it has been verified that the

standards check, the valuss for interelement correction for iron and
calcium are recorded and enbered via the data base manager. In actual
operation it is possible that these may vary only slightly (5%) from Qay

to day, in which case they need not be entered.

Upon return to the operating system, the matrix is recalled and the
blank and 1 ppm standard are checked. If these remain with in standard-
zation, an instrument AQC 'solution is measured. {This AQC solution
is sinply the waste from the drain of the ncbulizer, collected and
held until it is deemed stable. The values for this solution are
recorded in a log bock and compared with previous values. This is
a check for gross operator error during standardzation.

. ; .
Once these criteria have 5een satisfied, the instriment is ready
to run samples. The blank and 1 ppn standard should bae checked
every 30-45 min to establish that the instrument has not d&xifted.
The blank should alsc be'qheckcd if values above detection limits
are found for the field blanks or digested laboratory blanks.
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7. Samples are aspirated for 45 seconds before executing the @ string
‘QEGC which perform a single burhﬂfollowed by output in concentration
mode which:includes interelement corrections. Longer flush times,
nay be desired for ;samples which follow high (>500 ppm) iron samples
or high (>1000 ppm) sodium sampies. ¥Wo other elements have been
encountered in sufficient quantities in real samples to result in
noticeable memory effects.

8. Duplicates and spikes should be' checked against the corresponding
samples before ccntinuing. This is to establish whether deviations
occur in the digestion or measurement of samples on the ICAP. If
it is found that the digestion is not at fault, restandardization
on the ICAP is recommended. '

9. Samples at high levels are routinely diluted 10-fold to destermine
if results for all elements are valid or the result of intererence
not accounted for by the matrix IECC's.

The paper tape from the teletyﬁg is read into the DG NOVA and the
report plus QC check is performed by programs written in 3ASIC.

Quality Control Lo ‘

Four types of quality control sampyes are put through the digsstion
process at the same time as the samples. In a typical run of forty
¢amples there are in addition, four blanks, 4.AQC soluticns, 2 dupli-
cates, 2 spikes. '

1. Blanks: These are simply the laboratory super @ water carried
through the -Same digestion process as the samples. The blank
data is summerized periodically and is used to determine detec—
tion limits for the method (average and 2 standard desviations).

2. ACC Solutions: A serices of solutions were made to cowver the
ranges measured for each parameter. These were arranged in
Youden pairs approximately as follows: 10 ppm - 8 pzm; 1 pom -
800 ppb; 100 ppb ~ 80 ppb. Two pairs of thsse solutions are
digested as part of the run. This is separate from the instru-
ment AQC and calibration procedure mentioned ecarlier.

3. Duplicates: Two samples are chosen to be analyzed as duplicates are
carried through the digestion process. The results for these are
expected to be within 10% of =ach other for each element, for concen-

trations in the working range (blank one + 10 standard deviations).

A+  Spiken: Two samples are chogsen ko be analyzed as spikes. A table
of spike concentrations in.terms of final concentrations is formulated
Spike recovaeries are -determined if the sample is less than 200% of
the added spike. '
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Routine’ Maintainance

Following four days of operation the torch and nebulization spray chamber
should be acid washed. Before the torch is removed and after it is replaced,
statistical programs are run to determine the standard deviation of all the
lines when aspirating blank water. Dark currents are also examined in this
manner. A reading of the profile' meter is taken for each element both before
and after cleaning while aspirating both blank water and the 1 ppm standard.
When the torch’is replaced, coarse alignment is made using a 1000 ppm vtirium
standard to center the image on the slit. Fine adjustment of the mirror is
made by maximizing .the signal to boise ratio on the lead line.

Once a month, statistical programs are run. to maintain an historical reco
intensities obtained on each line' for the series of standards.

of

2]
s

'

Calculations

These are done by the computer proqram {written in basic) including
insértion of dilution factors to give results in mg/l for calcium,
magnesium and sodium and ug/l for the other metals.

Reference

1. Manual of "Methods for Chemical Analysis of Water and Wastes™,
* U.S. Envirdonmental ‘Protection! Agency, Office of Technology Transfer,
1974, Washington, DC, pp 78-155. ' ’
A ‘

‘2. "sSimultaneous Multielement Analysis of Licuid Samples by Inductivelw
Coupled Argon Plasma Atomic ~ Emission spectroscopy”, U.S. Environmeatal
Protection Agency. Region V,;; Central Regional Labor&tory, Chics&go,
Illinois, (unpublished). '




Nanme in nm Name A in nm

Ag Silver 328.1 Mg Magnes fum 279.6
Al Aluminum 396.2 - Mn Manganese 257.6

B Boron R249.7 Mo Holybdenum 203.8
Ba Rarjum 233.5 Ni Nickel ' 341.5
ca{l) | Calcium 393.4 Pb Lead 220.3
Ca(2) | Calcium 364.4 :

Cd Cadmium 226.5 - Sn Tin +190.0
Co Cobalt 238.9 Ti Titanium 0 334.7
Cr Chromium 267.7 v Vanadium 309.3 .
Cu | Copper 324.8 Y Yttrium " 417.8
Fe Iron 259.5 in Zinc 213.9

ELEMEMT LIST AND ANALYTICAL LINES

TABLE I

A 1ist of the elements currently analyzed by the CRL ICAP-AELS instrument and

the emission line chosen for .each element.
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D.L. LoD - D.L. LQU-

ug/ 1 ng/ 1l ug/1 ng/1
Ag- 4 20 . Mg <03 1
A 7 35 - Mn 1 5
8 3 15 Mo 5 25
Ba R 5 Ni 1575
Ca <0.5 1 Ph 12 60
cd | 2 10 Sn 12 60
Co 4 20 Ti 1 5
Cr ] 5 i v 5
Cu 1 5 Y ~1 5
Fe 2 10 | In 5

*Five Runs over Three Months

t"iEl\[‘l*DETECTIOI‘I LIMITS
AND LOWEST QUANTITATIVELY DETERMINABLE CONCENTRATIONS (LOD)

" TABLE 2

The detection Timit (D.L.) is the amount of material that will produce
a signal that is twice as large as the standard deviation of the noise.
The lowest quantitative determinable concentration (LQD) is 5 times the

D.L. and is the Towest concentration one can expect to report.
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APPENDIX E

LIST OF PRIORITY POLLUTANTS
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APPENDIX E

Li;t of 129 Priority Pollutants

Comoound Name

1. *a.ceriaphthene
2. *acroleim ;
3. *acrylanitrile
£. *benzene
5. “*benzidine
) 6. *carhon tatrachlaride (tatrachlo rcmethane')

‘*Chlaorinated benezanss (gther than
dichigronenzanes )

7. ch'fcrobenez=ne
8. 1,2, 4-‘r1chlorobenz=ne
S. hexachicmbenznne

*Chigrinated ethanss (including 1,2-
‘ dicnioroetnana, 1,1,1-trichloro-
ethane and hexachlorcethane)

m';., 1,2-dichloroethane

11. 1,1,1-trichloroethans

12. hexachlorgethane

13, 1,1-dichTéroethane

14, 1,1 ,Z—triéihf aroethane

15.. | 1,1 ,Z,Z-tétrachf aroethane

16. chl o’methéne

*Chloroalkyl ethers (chlorcmeshyl,
cnloraecnyf and m1xed e*hers)

17. bis(echl orﬂmethyl) ether

- *Specific ccmpcunds and chemical ¢lasses as 'Hs‘.ad
© 1in the consant: davree.

E-1
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18.
196

20.

zT.

22.

24.

28.

26..

27.

28.

28.
J0.
31.

bis(2-chlareethly) ethar
2-chloroethyl vihy'{‘ gther (mixed)

*Chiorinated nachtalene

2-chloronaphthalene

*Chlorinatad phenals (other than thosa
listad elsawhere; includes trichicro-
phenals and chlorinatesd cresols)
2,4,6-trichlorophenol
parachloromata crasol

*chloroform (trichlorcmethane)

¥*2-chl omphenéﬂ

*(ichlorshenzanes

1,2-dichlorobenzana
1,3-dichl ;:mbenzene
1,4-dichinrobanzane

*Qichlorobenzidine

3,3'-dichlorobenzidine

*Dichloroethylenes (1,1-dichloroethylens
and T,2-dichlorcethyleane)

1,1-di ch'h?methy’( ens
1 ,Z-trans;di chloroethylene:
*7 4-dichlarophenal
*Dichloropropane and dichlorcpropene
1,2-dichloropropans
T,2~dichloroprepylane (1,3-dichioropropene)

*2,4-dimethylphenol




*Dinitratoluens
s 2,4—dini§rctnluene
3. 2,6,-dinitrotoluens
3%. *1,2-diphenylhydrazine
38. *ethylbenzene:
3?.. *fTuorantheneé

*Haloethars (éther than thosa 1isted

alsawners)

4. _ 4-chlorophenyl phenyl ether
‘ 4}. 4-bromapéeny1 ﬁhenyl ether

v42. | 'bis(z-chlorciscprcpyl) ether

43- bis(2=ch%orcethcxy)rmeth;ng 7

i v'*Hanmethénes?(cther than those Tistad
~  elsawnere) o

a4, mefhylené chloride (dichloromethane)
43, mathyl chloride (chloromethane)

‘4Sw mathyl bromide (bromomethane)

47.. bromoform (tribromomathane)

48. &ichlcroﬁromcmethane

43. | tricthrnguornmeth;ne

s3a. dichlcrn&ifTucromethana

S?- ' :chToroﬁisrcmcmethane

52. *hexachlorchutadiene
‘ 53-"*hexachTorocyéTopentadiene

54. =*isuphorone

£-3
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i

3.

[31]

s.

§7.
58"
59 -
&6d.

67.
62.

€z.
63.

flc

7 z.

*nanhthalene
*mitrobenzane

*Nitroohenols (including 2,4-dinitrophencl
and dinierocresal)

Z-nitrcpheqpl
4-nitrcphen01
*Z,4-dinitr§phen01

4,6-dini£rb-c-cresa]

*N1itrosamines
N-nitrosodimetnylamine
N-nitrasodjphanyTamine
N—nitroscdé-n-prcpyTamine

*pentachlorophencl

*phengl

*Phthalats esters

bis(Zeetﬁ}IhexyT) phthalata
butyl beﬁzyl phthalate
di-n—butyI‘phthalata
di-n-octyl phthalate
diathyT ﬁhthaiata

dimathyl phthalate

*Pglvnuclear aromatic hvdracarbons

benzo(a)anthracene (1,2-benzanthracane)




i

73. benzo (a) pyrene (3,4-benzopyrene)

74, 3,4~banzafl uéranthene

75. benzo(k)fluoranthane (11,12-benzoflusranthane)
78. chrysene %

7. acanaphthyl exﬁe

78~ anthracane _

79. | banzo(ghi)peryliens (1,1 Z-benznperﬁ ene)

8a. flurcena

a1. phenathrens ,

gz, dibenza (a,h)anthracene (1,2,5,6-dibenzanthracene)
83.. indeno (1,2,3-cd)pyrsne (2 ,3-0’:pheny‘f enenyrane)
84. - pyrene

8s. *;*tgtrachlomethy'l eng

86.. *toluene

a7. *tr'? chlaroethylene!

83. *vmy‘l ch'iorxde (ch]omethy?ene)

Pesticidas and ”!etabohtns

gg9. . *3ldrin
9q. *dialdrin
aT. - el ordane. (tac‘xm cal mixtura & metabol ites)

*DDT and metaboht=s

9Z. © 4,4'-00T
93.  4,4'-00E (p,p’-00X)

94. 4,4'-000 (p,p"-TDE)

i
b
i

E-5 .,
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*andosulfan and metzholitas

gs. a~endosulfan-Alpha
96. b-éndosulfﬁn-seta
a7. endosulfan sulfata

*andrin and metzbolites

es. endrin -
o endrin aldehyde

*hantachlor and metzbolitas

1aa. heﬁtach]or
107 hentachlor epoxide

*hexachlorocyclchexane (a1l isomars)

102... a-BHC-Alpha
T03. b-BHC-Beta
T04. r-BHC (1indzne)-Gamma
105. g-BHC-Delta

*poiychlarinatad biphenyls (PC3's)

106. PC3-1242 (Arcchler 1242)
107. PC3-1254 (Arcchlor 1254)
J08. PC3-1221 (Arochlor 1221)
10¢- PC3-1232 (Arochlor 1232)
110.  PG»-1248 (Arcchlor 1248)
111 PCB-1260 (Arochler 1250)
11z PC3-1016 (Arochlor 1016)
113, ”*Tcxapﬁeﬁé - et

114. *ﬁntimony (Total

115. ?Arﬁenic (Tetal)

£-8
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‘118, *Ashestos {Fitrcus)

117. *Seryl1tum (Total)
U8,  *Cadmium (Total)
119. *Chromium (Total)
1200 *Copper- (Total) »
121. *Cyanide (Tatal) .
122. *Lead (Total)
123, *Mercury (Total)
124. *Nickal (Total)
125. l*Selenium (Tetal)
Iié- *S{Tver (Total)
127. *Thallium (Tctal){
128. ~ *Zinc (Totzl) '
129. *"‘2 »3,7,8 - t.."'r'ac.‘:‘lorc:iibenzc-p-dTcxm (Tcoo)

*Spacific c::mpounds and chemical classes as Tistad
in the consant dagrae.

**This compound was speciti cz2lTy listad in the consent ‘
dagree. Because of the extreme toxicity (TCO0). We are recommending
that Taboratnmes not acqu1re analytical standard for . '

this compcund.
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? APPENDIX F

LIST OF SAMPLING CANDIDATES
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. ADPENDIX F

t

LIST OF SAMPLING CANDIDATE

CATEGORY 'l - Paste Ink Only

Capitol Printing Ink Co.
806 Channing Place, NE
Washingtqn, DC 20018

Inmont Corporation
4700 Paddock Rd.
Cincinnati, OH 45229

CATEGORY 2 - Paste Ink Plus Water Flexo

Braden~Sutphin Ink Co. -
3650 E. 93rd St.
Cleveland, OH 44105

Morrison Printing Ink Co.
4801 W. 160th Street
Cleveland, OH 44135 :

wikoff Color Corp.
410 So. Gardner Ave. ,
Charlotte, NC 28208 T

Roberts & Porter, Inc.
1001 Morse Ave. .
-Elk Grove Village, IL 60007

'

CATEGORY 3 - Liguid Inks - mostly solvent, some water

C-P & W Printing Ink Co.
3389 Powers Avenue
Jacksonville, FL 32217

American Inks & Coatings
P, 0. Box 217
Volley Forge, PA 19481

Richardson Ink Co.
3901 W. Rohr Ave. :
Milwaukee, WI 53209 . v

J. M. Huber Corp.
Raritan Center
Edison, NJ 08817

Thiele Engdahl
6699 Winthrop Street
Addison, IL 60101
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product mix =

CATEGORY 4 - Paste Inks, Liquid Inks - broad

Flint Ink Corp.
25111 Glendale Aave.
Detroit, MI 48239

A. J. Daw Printing Ink Co.
3559 So. Greenwood Ave,
Los Angeles, CA 90040

Sinclair & Valentine Co.
5560 Doolittle Rd.
Jacksonville, FL 32205

Sun Chemical Corp.

3301 Hunting Park Ave.
Philadelphia, PA 19132

CATEGORY 5 -~ Speciality

(heterogeneous)

Colonial Printing Ink Co.
180 E Union Ave.
E. Rutherford, NJ 07073

K. v. Coatings
500 Rallroad Ave.
N. Kansas City, MO 64116

Naz Dar Co.
1087 No. Branch St.
Chicago, IL 60622




" APPENDIX G
' SAMPLING PROCEDURES |
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SAMPL.ING DROCEDURES

Following the selection of sampling sites, final preparaztions
were made for the field activities. The sampling protocol developed .
by EPA (Draft EPA Sampling Protocol for Measurement of Toxics,
October 1976) was used as a basis -for sample collection. However,
due to the nature of wastewater treatment at the sites selected,
some modifications to the EPA protocol were required. These
modifications, which were approved by the Project Officer, are
described below. Additionally, all samples analyzed for toxic
~ substances were run 'in accordance with EPA Draft Analytical Protocol
for the Measurement of Toxic Substances, October 1976.

Protocol Modifications

The protocol developed for priority pollutant sampling recommends
the' collection of composite samples. Since, at threée of the six
plants visited, ink process wastewater is collected over a period
of time in holding tanks, the recommended composite sampling
- method was not necessary. At the remaining three plants, composite

samples were taken at the discharge from hot caustic tub washers
cn the days that they were operating. ' v

- Besides the collection of grab samples, some modifications of
the protocol's sample preservation methods were regquired. In
order to correlate the data between this sampling program and the
" one conducted during the 1976 study, the preservation method
recommended in the protocol for the phenol fraction was changed.
The protocol shows phosphoric or sulfuric acid alone being used
for phenol sample preservation. For the 1976 study, samples were
preserved in accordance with the guidelines established under
section '304g of the Act (Methods for Chemical Analvsis of Water
and Wastes, U.S. EPA, Monitoring and Support Laboratory, 1974). ‘
Specifically, the phenol fractions were preserved with copper
sulfate plus phosphoric acid. To maintain uniformity, copper
sulfate and phesphoric acid were also used to preserve phenol.
samples collected during the 1977 sampling program.

An additional variation related to the protocol reguired
precautions against the presence of residual chlorine in samples.
Sample fractions collected during the 1577 sampling program were
not checked for residual chlorine in the field. This procedure
was deemed unnecessary because all of the plants sampled discharge
to publicly owned treatment works precluding the need for effluent
chlorination. This fact was verified in the field by the sampling
teams.

201




Sample Collection

Table G-l summarizes the number of samples taken at each site
during the 1977/78 sampling program. The four possible sampling
points at each plant were as follows: :

(1) Intake Water or plant water supply -‘Thése samples were
collected and analyzed to obtain background measurements.

(2) Untreated Wastewater - Tub and equipment cleanings.
Composite samples were taken of the water rinse discharge
from hot caustic washers at three of the plants. At the
other three plants the untreated wastewater was collected
in holding tanks prior to outside disposal or discharge
to the sewer. At these plants, grab samples were taken
from the tanks after the wastewater was mixed to ensure
a representative sample for the collection period. The
length of collection pericd ranged from a few hours to
over two weeks, depending upcn .each plant's production
schedule. ‘ v

(3) Treated Wastewater - At five of the six plants the
untreated wastewater was combined with other plant waste
streams (e.g., cooling water, boiler blowdown) before
treatment or disposal. Consequently, no treated waste-
water samples were taken at these plants. At the remaining
plant, a composite sample was taken before the treated
wastewater was discharged to the sewer. .

(4) Sampler Blanks - Deionized water was run through the
automatic samplers prior to taking composite samples.
This was done to ascertain the amount of hydrocarbon
contamination introduced by the sampler tubing.

At two of the six plants, more than one untreated sample was
taken to account for possible variability in wastewater composition.
After the samples were taken, they were properly labeled, packed
in ice, and shipped to the appropriate laboratories for analyses.

In most instances, the samples were shipped by air freight and’
received at the labs within 24 hours after sampling. A chain of
custody forms, signed by the samplers, accompanied each set of
samples back to the labs. .

Inventory of Sampling Points

Table G-2 presents pertinent information regarding each
sample taken during the 1977/78 study.
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TABLE G-1

NUMBER OF SAMPLES FROM EACH INK PLANT

'

Tyve -of " Type of

Plant Tredtment ~  Sample : Intake Untreated Treated Sampler Blank

7 a Grab 1 2

10 ) '-é ; 7 Composite o 1 ‘ 3 1

19 a Composite 1 1 1

21 Al Grab 1 1

22 Composite ; 2 2 @ 2

23 B,C Grab : _1 _1 __ .
Total . oo 7 | :10 2 4

Type of Treatment

A - None ‘ '

B = Gravity Separation ' )

C - Settling and Clarification ° ) i -
D - Neutralization N
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TARLE G=2

1977-1378 = Iaventsry of Sarple Poiats
faint/Ink Industry

?art A Bu.msr.md. Wwe/Richardson Associates Samplisg Prograa

Sampling  Alxbill co Tersornel Prasenc ship Data/AB# Oaca mc'd

LR Cods ZHRA Code Caca Tarhorundio 3&R SHRA =3 Richardson pats amarks
L=1=R S=i=002 9/13/7T7 EWR 3321257 P.5.,MS. T.0.,A.C. Band Carrind Nots: AaAll B&R Code not assigned
Classical to fraction coutlas
1=1-L S=A=00L 9/14/77 - P.5. 8.8 TuDerAeCe " Daca Rec’d
l=l-7 $=3-Q16 9/21/717 ?EL 4074078 H.C. 2.2, Hand Carrisd By 2/24/79 Tank cloggad=czsaced
R All Priority water in tank 2 wks.
L2=R S={~00L 10/28/7T7 .S ‘Leds Hand Carrisd Pellutane and
127 3=L-002 10/236/77 M.5. . Lot Hand Carzisd Matals Daca
1=3=1 3-L-004 /3777 %.8. . LW Hand Carxriad Recsived by
13- $=2~008 /77 P.S5. A.C. Hand Carzisd /w78
pLa 203 $=G~016 92w/ T7 ORD 4472043 M.8. 8.2. ORD 4472044
2=1-T $=G~QL7 /2117 OPD 4471043 M.S. 8.2. ORD 4472044
Q=11 §=G~021 9/22/77 ORD 448£391 M.S. ' B8.Z. ORD 88212913
2wl S=3=022 9/22/17 QRD 4486391 M.S. | 3.E. QRC 98212913
=10 $=G=021 9/23/77 M.4. Yo treatad tiken- bztch
ralsassd bSefore sampling
q=3=R S=P+324 9/26/T7 ?.8.,4.8. ORD 39328248
=31 S~¥-)28 9/27/77 M.3. CRD 98211753
2~3-% $-9=Q26 8/21/7T7 4.3, ORD 88213731
2=4=R Sug=367 1/8/m H.8. QRD 892356204
14~ S-y-368 11/20/77 Bole QRD 46765121
2ei~g S~¢=-089 11/20/77 E.X. OFD 46755121
JaleR €=-001 9/19/77 2.5, .80 B.Re 3.2, .
I=ln S=g=302 3/19/77 PeS.,M.8. B.E. ,B.E.
Jel=f S=-7-003 9/13/77 2.5...5. B.K. 8.8,
J=1~% S=£04 9/19/77 2.8.,4.5. Z.%.,8.2.
3I=2=R 5-G=-Q18 /2177 ¥.5. . ORD 4472044
Jui-T 5~G~019 /2w 17 M.3. ORD 4472044
1a2-3 5=G-020 /22777 ¥.3. O¥D 4472044
=38 S$-7-027 /277 M3, QRO 24213733
3=3-1 S-7=-028 /2777 M.S. CRD 88213733 \
3I~3-28 $=p-Q29 9/2%/77 3 oRD 88213753
d=l=R S=F=-30% 9/20/77 «B.Z. .
4=1-T $~7-006 9/20/77 (BeBe |
§=1-7 $=G-008 /2117 QRD 4473043 . ORD 4472044
4=1~3 S=G~CQ7 /2177 2.3.,4.8. 3.Z. QRD 4472044
4= S$~-7-030 $/27/77 M.8. ORD 38213733
4=2T 5-r=Q3L 9/28/77 M.3. ORD 89328232
Aw2=3 $-7-032 9/28/77 M.S5. QRD 329328282
4=3=R S-r-Q018 9/28/77 N.S. B.X. QRD 88213915
{=1~T S=F~Q37 9/29/T7 . M.S. | BeRe QRO 43104283
{=3-3 S=-r-Q38 9/30/77 3. .19 N QRD 432042585
$=1~R S-r-309 9/21/77 MXE 2847039 K. MXE 2547098
Sel-t §=-2-010 /2177 uarE 2647099 E.X. uXE 2647098
Sl 4-7-011 9/22/77 ME® 2650103 E.%. MR 41466972
S=l~g $~FP-012 9/22/77 B.X. MXE §1466972
S=2=R §-2-013 /22/TT 2% N 2 2650103 Traatmhent. didn's woxk,
’ . zaleased ax sludge
S=3=R $=2-333 9/27/77 Z.R. MK® 43183528
Swl=T Jer=034 9/23/7T7 P.5. Z.X. MKE 45163366
S=l=g H=F=Q1% 9/28/77 P.S. FoXe XX 45163366
S=3=an S-r-060 11/8/77 M.S. ) X4 M2 43913410 w¥racéions shculd be
S=3~r® S-7-061 11/9/77 - S R.X. QRO 39256204 sssigned 3-4-8,7.S,
S=3=g" Ser=364 pA Ty T.r. T.X. QRD 39286204 not 5=3=-/,T,3
S=L=R 5=-G~Q40 9/27/77 QRD 4474418  ?.S. a.z. OPD 38213720
§pl=L 5=G~-029 8/21/1T7 ORD 4474413 P.S. 2.2. QORD 88213720
§=leT 3-G=04L 9/27/17 ORD 4474418 2.S. B.2. ORD 88213720
6=1~% S-G-Q042 9/22/77 P.S. B.E. QRD 39213720
E=1=R 3=C=043 9/28/717 P.S. B.3. ORD 28213918
[3F 20 Bal=44 9/23/77 #.3. 3.2, ORD 48304255 Treamamt done cwice
§=2~5 BG4S 9/29/717 2.3. . 3.28. QRO 48304255
§=3=R 5-G~046 9/29/77 P.S.: 1 B2 QRO 48304235
G317 SeG-Qa7 9/29/77 3.5. ,2.%. OPD 48304258
§~3-8 3~G-043 9729/17 8.8.,2.5. CQRD 43304235 4
T=leR L=G=049 9/23/717 P.Se 8. XX 86856011 :
T=2=-R 5-T~0861 11/8/77 MXE 2681714 T.F..M.3. Z.K. MXE 48913410 Tot.oatil not yrocsssed-
cakan from axtra saaple
. Szacumion
7=2-L =262 n/em OF 2861714 T.2..4.3. Z.K. MXEZ 48913410
S=l=} 5+C=337 10/1/77 2.3..M.3. G.A.,a.C. LAX 43290730
3~-1-1 §~C~018 /T PuS. M3, GoAs,A-Co LAX 43290730
§=1=3 3~C~01% 0/1/77 2.8.,%.8. G.A.,A.C. LAX 43220730
SR §~2-303 10/13/77 LaX 3960383 ?.S. - LAX 43291614
ui=T S~it=304 10/13/77 LAX 3960383 2.5, A.C. LAX 43291614
F=q-r S+4-208 10/13/77 LAX 1960383 P.5¢ M8 G.A.,A.C. LAX $3291614
. 3=2~%5 S$-g-30% 10/13/77 PeS. .3, G.d.,A.C. LAX 43291614
ge3oR £-C~049 lo/18/77 M.8. a.C. LAX 43291623
Je3-r 3-C-050 10/18/77 2.5 A.C.,Ged. LAX 43291628
§=1-3 $-C-0S1 0/18/77 M.3. A.C.,GeA. LAX 43291628
Gel-R $-C=q42 10/13/77 ?.s.;.\!.s. L2AX 43291010 : '
Felott S-2=-043 10/13/77 4.8, [ W LAX 43291614 : !
Gulng $-C~044 /13777 Ha3a Gade LAX 432918614
F=Ll-L $-C=045 10/13/77 LAX 1960383 M.S.) GeAe LAX 43291614
Gealo SeZ-048 10/13/77  LAX 15602383 P.S.pM.5. Goda,rdaCe LAX 43291614
G2 S-i=q07 10/L4/77  LAX 13820356 2?.S. ACo LAX 43292476

204




3&R Code

' F=2=3
. T 3e3eR
Q3T
=33
20=i=R
1C=1-T
10~2-R
10=1-2
1l=i=8
l-1-T
12-1=R
12«12
13-1-R
13=1=I
Llele?
13=1-%
13=2-R
13=2-7
13-2-%
13=3=
13=3-2
1i=3-8
1¢=1-R
13=11
14=1-T
14=1-5
14=2-R
14=2-7
14=2-3
1S=lez
15=1=-2
- 18=i~m
18=2=R
18=-7
1S=3-r
18=3~P
16=1<R
16wie1
17=1-k
17-1-3
17-1-7
17=2-R
17«37
C17-3=R
17327
18«18
18=3~2
18=1-7
13=2-R
18=2=7
18=3=R
18w3=7
18w3~5

19-1-8
19-1-2
20~1-R
20-1~g
20-1~7
20-148
20=2R
20-2+2
20-2~8
20~3R
203t
2i-1-R
21-1-2
23~1-8,
22-1-1
2211
23-1-8
23-1et

:Plt‘! A {Conz.)

Ship Dats/AS®  Data Rwe’d

Jensy c..u-um}
Tom rislésand
Mark Sadowski
Paul Storcsh

205

'
Sampling Adxkill = Perscnnel Powsent
THRA Code Sata Sardozandum 38R ___ZHRA 3 Ishardson Sate Aamaris
S-4~-008 . A0/718/77 ?.5. A.S. LAX 43292476 .
S=C=048. /17/77 .5, Godre oG . y
S=C-0852 wo/18/77 . Gede LAX 43391628
5=C-0853 16/18/77 ! [ LAX 43291625
§=C=040 T2/ L3X 3960333 P.S.,%.S. A.C..G.A. LAX 43231010 , Comporita
5=2-041 ©10/12/77  LAX 396Q333 P.S..M.5. AJGC.,G.A. LAX 43291010
5=C~Q47 1087104/ . M.S. Geude LAX 33292476 Coaposite
§~C=054 19/20/77 . M. God.,ACe Camposiza
S=¥=065 © 1710777 ORD 4309943  M.S.,7.7. ORD 46755121
S=P=08¢ ©W/10/77  CORD 4509943 M.5.,T.27. ORD 45765121
S=7~Q70 -11/10/77 CRD 4509943 T,.%. .. CRD 36765121
$-7-97%  1L/10/77 CED 4509943 1.2, .2 ORD 46765121
S=g=~310 L1/14/77  SEA 5476738  P.S.,M.5. GoRe,A.C. STA S476738
S=H=Q1ll ' 13/14/7T  STA 5476736 ?.S. 1.5, GoRe,deCo SEA 5476728
S=g=012 1/18/77  SER 5476740 ?:3..M.5. G.A. A.C. SEA 62486410
$-8=013 11/15/77 PeSe .8, Goda,A.C. STA 62486410
S=C=058 /12777 P.8. Gode SEM 35533562
S=C=088 . 11/18/77 2 Gele SEA 28397278
S=C~087 1i/18/77 Gede S2ZA 26397278
S=C~058 11/21/77 Gl (.G SIA 62486082
S=C=-0%9 11/22/77 Gode oS SEA 36286303
$=C=-06G /s Gode s ACe SEA 18286903
S=f=01¢ 11/18/77  SEM 5475740 MeSe Gola,AeCa SZR 62436410
| S=t=Gls ©LI/LS/TT  S2A S476740 .84 /M0 G.Al, AC. SER 62485410
S=g=016 C1L/16/77  SEA 5476741  M.S. Godo STA 33520612
S$=a=-017 1L/16/77 M.8 Gede SZA 33320612
S=2-018 ' 1L/18/T? PeSe .S, Goldo,AeCo SZA 62486410
S=g=Q19 1L/16/77 M.S. . Gele SEA 35502612
S~2=020 . LV/16/77 . Ms. [ % SZX 35502612
S=-5=-021 W/16/77 20X 53669685 A.Q. DX 2676518% :
| Seme022 LL/16/77  POX 5366566 . AC, POX 28765135 Cimposite N
Swif=q23 - 1A/16/77  POX 5366366 I R.C. 2DX 2676518S ‘Cozposita
S~H#=024 W/ ! A.Co PDL 26896645 . Composite
§-2~028 - /LT A.Co PDX 26396548 Compouita
S=g=026 R SVet:Vyyg A.Ce PDX 25896736 Somposita
Sef=G27 11/18/77 . AC. 70X 26396756 Corposits
S~8-028K  1l/17/77 DX %366997 GeA. PDX 26896645 .
S~H=0298 . 11/17/77 PDX 5366997 G.A. 20X 26396648 .
S~-#=02E8 L1/30/77 JTX 54354938 Gude s AeC. EWR Q9965244 Composite
S=E=0298 11730777 JTYR $4549%6 G.de sA.G. EWR 09265244
S=g=030 LI/30/77 IR 5454956 Gade s2.Ce EWR 09965244 Coaposita
S==331 /v Godo jhaCo EWR 09965352 Cemposita
. S=g=032 277 Gede yAeCe IWR Q9965162 Componite
S=C=Q64 12/6/77 | Gols sA.Co ENR 14921255 Composize
S=C=065 12/6/77 Gade jA.C. IWR 1492123% Commosizs
S§=-F-333 rsm SIR 5454591 P.S..M.8. G.A.,A.C. Hand Carwied
S=g=034 « 12/2/77 JTE 5454591  P.S.,M.S. G.A.,A.C. Hand Carvied
S=C-0563 12/5/77 EwR 5022816 ?.5.,4.-8. IR 09965804
5-C=073 12/9/77 ¥.S5. G.le Hand Carzied
S==G37 12/12/77 ?.S.,4.8. IWR 15449210
S~J=001 13/716/77 M.S. EWR 13449534
$=J~302 Lswim 4.5. .
§~J-003 2/18/17 M. S, Yo presarvative in
! ) Cyanice :
- S=C-061 1277777 SWR 6022832 M.S. G.A.WALC.
5=C-062 Ve ians IWR 5022839 .
BaC066 2/ IWR 6022833 M.S. C.l.
§=C=367 /T EWR S022839 M.3. G.A.
5=C-088 12/8/77 ZWR 6022855 M.S. Gedo,A.C. ZWR 15449022 7
S=C=069 12/8/77 as, G.A..A.C. DNR 15449022
S-C~Q70 12/8/77 . Gads ,A.Co ZWR 154459022
S~C=07% L2/79/77 M.3. GoA Hapd Cazriad
5=C=q72 12/9/77 ¥.S. GeA. Aand Cav=ied
$=g=-038 nsaam 3. A.C. oW 15445210
Soti=d19 12/23/777 M.5. A.C. Zand Carried
S=2=035 . /977 IWNR 6047003 PiS. A.C. Rand Carwzied ¢
$-3-036 12/9/77 TWR 60470031 ?.S. A.C. Eand Carzied
5-2-001 1/10/78 ! A
$=£=-002 /w7 ! AN,
$~2-003 1/10/78 ) A
SeaT=008 - 1/31/78 3.
S$=7=007 ' L/31L/78 M, 8. COB ot praserved, no
: : VOA Blapik sane =3
' Carbormnidzm.
ZERSCONNEL

2.3, Achardsom

Sarrst Arsa :
Angelo Conte

Tom Zaan

311l Eilioe=

Exiz JFodla

Zarl’ Jmicle

Albers Marasa

Larzy Willey




TABLZ P=2

PART B: ZPA REGIGNAL QFYICES SAMPLING PROGRAM

Personnal 2zasent

suit ZT-5C0" Ragicnal Sample Sample Sampling Regicnal, Qaca Fec'd
Coda Zoda Cade Poine ! Data &R ZPA L Daus Remarics
2 0421s Q8-05-C119502 2 Lo/s2/78 us = The najerity
2 20214 Qg-0S-Qu9s01 T 10/3/78 = of the
2 c0216 Q8=-0%-C119503 T 10/4/78 E=1 EM organic data
F Q217 08-05=-CM19504 S 10/4/78 u3 = zocaived by
3 ¢o129 08=-03~129%02 R 10/3/78 “s,28 [==: 4 /18/78
3 cal1as Q8-05-C29801 z 10/3/78 us,?8 =21
3 Q30 08-05-CM29503 T 19/3/78 ¥s,28 EM
3 6oL 09-08=-CM29504 s 10/3/78 us,28 =
4 ¢a1le €B30802 ® 10/3/78 ME,7% E:
4 cols calosal z 10/5/78 s, s3
4 €¢0120 CB30S03 T 10/6/78 ug sa
4 co121 C3303C4 E 10/6/78 -4 sB
3 o082 -3 9/19/78 u3 “x
3 (20 2 8 z 9/19/78 M3 WK
3 €0Qs3 T 9720778 M3 wR
-] G006 s 9/20/18 ns R
[ Qo113 301302 3 10/74/78 8,28 58
1) o112 c=01501 % 10/4/78 ug,28 33
4 o114 301503 T 10/4/78 ug,.73 B
8 ¢GOS <301304 s 10/4/78 2,28 38
7 (o] R/ . 9/19/78 ng e
? GOQe7 T $/19/78 MS @
n G123 c331302 R 10/%/78 3,78 s3
n 40132 c€a31soL z 10/5/78 3,23 s3
12 a0124 €331503 kS 10/6/78 ug s3
- 00128 callso4 s 10/6/78 3 sB
2 08-~-0S=-£61%02 R 10/11/78 i~ [
2 08-0%-2619503 z 10/11/78 s [~
22 08-Q5-E619%504 * lo/11/73 u3 a
2 ] 1o/11/78 u3 [=-:)
2¢ SOL R 6/26/718 s 6
24 S04 T 6/27/78 123 2]
24 309 I 6/27/78 s G
F23 502 R 6/27/78. k4 G
2% sas T 6/27/78 23 e
s 5§03 R 6/21/78 s 4]
"% s06 T §/27/78 ?s G
24 307 3 6/27/78 3 G - Cne sludge saxple
s 1520 i R 1/11/78 us G0 capresents all 3
2s 1321 k4 7/11/78 us [ zatches of wi.
FL 1323 E} 7/12/78 -] -
28 1524 T 7/12/78 &
23 1525 z . 1/12/7% -]
28 1519 2 7/11/78 ug xc
b1 1 is18 I /1178 us w
26 1544 T 7/14/78 )~
26 1548 s 1/13/73 -~
27 03032618302 -3 8/16/78 P
27 Q8QSEGLBSOL T 8/16/78 3G
27 Q805EG18504 kd a/21/78 JG - Sarple taken of
27 4805EC18803 3 8/18/78 <G a later batelr
a7 0805SEG18306 L 8/16/78 JG Qf ww.
18 PS-1 R /2s/78 ar RR ~ o tzsaced
28 PSeq I 1/28/78 ;14 hil: 3 sample takan
Samole Zoines | 2erzonnel
2~ Raw Wastawacar Buzns and Aoe 0.5. TPA Reqional S&A
T = Traacad Wastewmcter EY - Howard Teiler Charies Jeiers ~ Reqicn ¥ .
g - Sludgs ¥Y = Mark Sadowski Sylvescar Sernocas ~ Asgion V
> = Tap Watar PY - Paul Storch Racnech Cooper ~ fagicon VI

Glen Oraper = Sagion VI
hilip Gahring = Ragion V
Josaph Good = Regicn V
Wayne Saiser - Region V
Everats {ortanson - Regica V
Ssbert weves ~ Ragion VI

ZCO-5C » fffluant Guidalizes Oivision
Sarpla Control Cantar

RRAcABALA
R EERERK
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APPENDIX H

ANALYTICAL DATA FROM INDIVIDUAL PLANT SITES
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ILSTT LON 3YY UIZATWNY LON SNOTLIYMY  “O3LSI7T LON 3MY SI14WYS ANV NI 0ILIILNT LON SLHYLNTI0H ALINOINA

HITHAN INVINTI04 ALINOIMA —d4d  NUHL S5373-71

13103130 10N d-N

NON LON NNY LON NNY LON 081 1 HAIN0S T ¢
NMIY- LON NN LON NNY LON 002 R HATYLLA T L
NOM LON NRYM LON NAY LON 001 1 HNTIYNYA T ‘
NNM LON NAY 10N NMY LON 00Z HNINWLIL 1 ‘
NN LON NN LON NMN LON 009 NIL | S
NOM LON NI LON NAY LON 0002 HANFITEATOR ¥ ¢
NI LON NNY 10N NN LON 05 1 . 179302 1 ¢
NOM LON NN LON NDM LON 009 NOYOH 1 l
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NAM 10N NAY LON NAY LON 0001 - (1-9W)SAITI0S *4SNS IWLOL T ¢
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NAY LON N N NN LON _000TT L CT-aW30L I SR
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HAM LON NNY 10N NN LON 8 (SLINMHE - T Z
NON LON NI LON NN LON, 000g INIZ BET T Z
N4 LON NAM 10N NNY LON or 1 HRITIVHL £TT 1 Vi
NNY LON NNY LON NAY LON o1 1 ¥3NIIS 92T L
NN LON NON LON - NNY LON sz 7 MNINITIS 2T 1 L
NAM _LON NOM_LON MO LON, 08 1 I3MIIN v2T 1 L
NAN LON NNY LON NOY LONT G 7 AUNJYIH e T T Z
NAY LON NIY 10N NMY LON 00000T. av3l gy T L
NNY LON NN LON NAM LON 08T NINVAD TST 1 ‘
“NAY- LON NDY- LON NMY LON - 00% ¥34400 02T T £
NP LON NMY LON N LON 00000% NRIWOMHD 6TT 1 z
NNY LON NMY LON NNY LON 0T 1 UNIMIYD 8TT T ¢
NON LON NNd LON NAY LON o1 T CHNITIANEA LTT - 1 ¢
NI LON NDY LON NNY LON [ 1 JINISHY STV T ¢
NOM LON NDY- LON NN LON ose ANOMILNY 6YT 1 z
A3L0N ISIANAHL0 SSTINN 170N SLIND V19
NALVA 4VL 3IMINIG INANTA43 LNBNIANT e ~—NILIHVMY A= I

LN3N1INT

H3LYE 1NVT4
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APPENDIX I

TABULATIONS OF ANSWERS TO SELECTED QUESTIONS
FROM THE DATA COLLECTION PORTFOLIO

(Refer to Appendix A)
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03/21/78 FILE - INK - CREATED 03/21/78
Q3 - STATE .
— ‘ . RELATIVE ADJUSTED.—_GCUM_______
. - o . _ABSOLUTE  FREQ FREQ,  FREQ
CATEGORY LABEL , COPE ~ FREQ (PCT) (PCTI*  (PCT)
| ' AL 2 0.4 0.4 0.4
AR 2 0.4 0ok 0.9
| : Az’ 4 0.9 0.9 1.7
CA, 47 10.2 0.2 12,0
co. 5 1. 1.l 13,0
cT 6 1.3 1.3 14,3
: oc 1 0.2 0.2 14,6
{ Fi 14 3.0 3.0 17,6
GA 20 443 4.3 2240
| N HE 2 0.4 0.4 22.4
l : 1A _3 0«7 042 \aa.n.
| I 46 1040 10,0 33,0
! N K 1.5 1.5 34,6
H 1 = . .
KS 1 0.2 02 34,8
XY i 0.9 0.9 35,7
LA 9 2.0 " 2.0 r.e
' : 7 SRS U W 46 42,2 - —
14 ' T .
MD' 9 2.0 240 44,1
MI. 13 2.8 2.8 4740
i ' - N . A
! e MNY 9 ~2.0 2.0 48,9 e
‘ MO ‘ . . . s2.
L Mo _1e 35 3.5 s2
. MS 1 0.2 0.2 52.6
| SR NC 10 2.2 2.2 56,8
\ ;
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03722778 FILE - INK | - CREATED 03722778 - PAGE 21
L NE - 2 0ut 0.k 55,2
( NH o2 0.4 C0el - 5847
— ——— N~ =1 8 be5— ) Ehol
NY 34 Te6 Te4 7145
oH 28 6.1 6.l 176
9 1 02 g2 78
OR 7 1.5 1.5 7943
PA 26 5.2 5.2 . Bhab
RE 3 052 92 Ey—t
sC 3 0.7 0e7 a5 .4
™ 13 2.8 2.8 BBe3
T% 22 48 458 53+t
uT 3 047 Ue? 9347 -
VA 9 2.0 240 5547
WA & 143 t+3 G750
Wl 14 3.0 3.0 10040
P P
VALID CASES 460 MISSING CASES 0
.
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Qs - TYPE OF BUSINESS ORGANIZATION » .

'

o e SO .. o RELATIVE ADJUSTED — CUM.___.
BRI | | L ABSOLUTE " FREQ FREQ FREQ
CATEGORY LABEL . CODE  FREQ (PCT) (PCT)  (PCT)

PUBLIC CORP | A 193 42,0 42,3 42,3

~—PRIVATE CORP. _.._. . * ..__B_ 247 . 53,7 54,2 96,5

\

PARTNERSHIP 8 1e3 1.3 97,.8

PROPRIETORSHIP 2.0 2.0 99.8

M O O
0

' COOPERATIVE A 1 0.2 0.2 100.0
I , S 4 0.9  MISSING 100.0

o L ‘TOTAL 460  100.0 - 100.0

VALID CASES 456  MISSING CASES 4

7 225
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03/21/78 FILE = INK ~ CREATED 03/21/78
F 06 STATUS. OF _THE PLANT-SITE
:  RELATIVE _ADJUSTED— — CUM
_ ABSOLUTE FREQ - FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
ONLY SITE A 128 27.8 28,2 28,2
BRANCH Bl ANT" B 2913 63.7 6405 92,7
DIVISION c 26 . 5.7 507 98,5
| CAPTIVE SITE D 7 1.5 1.5  100.0 ‘
6 1.3 MISSING— 100,0
TOTAL 460 100.0 100.0
VALID CASES 454 MISSING CASES 6
\. * Q7 ~~————-~COST CENTER OR-PROFIT CENTER - -
— — . . _RELATIVE-_ADJUSTED-—— —CUM
n .~ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCcT) (PCT) (PCT)
7 COST CENTER A 23 4.8 6.5 6.9
i___PROFIT _CENTER - B__ 297 64..6 93,1 100,0
141 30.7 MISSING  100,0
- T TOTAL 460 100.0 100.0
VALID CASES 319 MISSING CASES 141




\

‘|

(’

h s
1 03/21/78 FILE = INK - CREATED 03/2;/73
. T -
— 08 AVERAGE NUMBER_OF EMBLOYEES - -
( : - * o o | f
, . , RELATIVE _ADJUSTED cuM
| cartecony LaseL cobe. RREm T hen e tRem
4 3

| LESS THAN' 10 A 195 42.4 42.6 42,6

10.Ta 20 B 133 28,9 29,0 71,86 f
| 21 To 30 ¢’ .0 59 iz.8  12.9 ' 84,5

31 10 40 D 26 5.7 5.7 90,2
|41 710 :n E 14 3.0 3.1 w:nT?x
| si To 60 F 3 0.7 0.7 93,9
"~ el To 70 G 5 1.1 1.1 95.0 *
| ;i‘ T0_89 _—H 1 0.7 042 95 .6

'81 TO 90 | 1 4 0.9 0.9 96.5
51 7o 160 o J 3 0.7 0.7 97.2
' 16L_io_5<n K 9 2,0~ 2.0 99,1
OVER 150 L b 0.9 0.9  100,0
b L e T Toua Twissine 00,0
FOTAL—— 460 10040 100.0—
—VALIO CASES - . 458 . .  MISSING CASES 3 -

| ’ |

: . " A
| )
| _
. _ - R _ .
|
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i o3s21/78

Q9

FILE - INK

MAXIMUM 1976 EMPLOYMENT

- CREATED 03/21/78

S RELATIVE.—ADJUSTED _CUM.
- ~_ ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL COBE  FREQ (PCT) (PCT (PCT)
" [ESS THAN 10 A 178 38,7 40,3 40,3
10_To_ 20 - 8 130 ?akal 29.4 6% .7
21 To 30 c 59 12.8 13.3 83.0 |
31 1o 40 D T T e T 6us’ 8946 B
41 _T0_ S0 £ 113: 2.8 " o.a 92,5
51 TO 60 F 6 1.3 1.4 93,9
el To 70 G A 6}5___i"—f5:§ 4.8
71_T0-80 H 2 0% 0.5 95,2
81 TO 90 I & 0.9 049 $6.2
91 ToO 100 Ty 4 0.9 0.9 97.1
101 To 1850 K ‘ 9 2.0 2.0 99,3
OVER 150 L 4 0.9 0.9 100,0
T T is 3.9  MISSING 100.0
OTAL_ 480 100.0— 100,0_
_ VALID CASES_.—_442.. MISSING-CASES 18

228




. FILE = INK

| ovesre - CREATED 03/21/78
010 AGE-OF Bl ANT )
( - ;
1 i . 7 - o
, RELATIVE _ADJUSTED— CuMm
| | - . ABSOLUTE  FREQ FREQ FREQ
CATEGORY 'LABEL COE  FREQ . (PCT)  (PCT) (PCT)
| LESS THAN.3 I 45 - 10,7 10,9 10,9
| | ' ,
,—3 10 5 8 51 11.1 114 22,3
| 671010 c . 98 21,3 21.9 44,2
i1 TO 290 D 126 27.4 28.1  72.3
| 21-T0-30 £ &0 13.0 13+4— 85,7
Lj OVER 30 YEARS F 64 13.9 14,3 100,0
R ' 12 2.6  MISSING  100.,0
- $03fL 460 100.0 100.0
|—VALID. CASES . . 448 ..__ MISSING.-CASES— .2 .
| v o . : .
[ N _
Qii..... TOTAL 1976 VOLUME -IN POUND&
e . _RELATIVE-_ADJUSTED __ CUM
| o . ABSALUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
' UNDER 200000 L8s. A 121 2643 28.8  28.8
——200000_T0_500000......._ .. B - 76 16.5 1841 46,9 e
| S00k To immM | c 79 _ 17.2 18,8 65,7
Mmoo M D 75 16.3 17.9  83.6
I_JVERJ_MLLION" E 69 15..0. 16,4 100,0 .
| o ) - 40 847  MISSING 100.0
B FOTAL 460 - . 100.0  100.0

VALID CASES _ 420

MISSING CASES

229
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03/21/78 FILE - INK - CREATED 03/21/78
. 0i3 1976 DERCENT OF CARASITY USED .
' RELATIVE ADJUSTED——CUM—
_ . ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 TO 10 A 5 1.1 1.3 1.3
11 _To 26 ‘ B 19 41 4.8 6.0
21 TO 30 c 26 5.7 645 12.6
31 To 40 bl 77 16.7 19.3 31,9
41 To S8 £ 59 13.8 14,8 46,7
51 To 60 F 46 i0.0 11.6 58,3
61 To 70 G 59 1z.8 14,8 7341
2110 848 : u_ %8 104 12,1 85,2
8i To 90 : ‘ 1° 30 T 845 7.5 9247 ‘
91 TO 100 ) 29 . 6.3 Te3 100.0
‘ 62 _{3.5 MISSING——100,0—
TOTAL . 460  100.0 100.0
VALID CASES 398 MISSING CASES 62
v als AVERAGE ANNUAL PRODUGTION
BT - . . RELATIVE.—ADJUSTED CUM.
e . _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CORE FREQ (PCT? (PCT) (PCT)
UNDER 200000 LBS. ' A 124  27.0 1.1 31,1
___200000_10_500000.— . B 87 _ 18.9 2i.8__._52,9 . .
500K TO iMM , c 68 - 14.8 17.0 65.9
T imm Fo 3 0 59 12,8 14.8 | es.7
OVER _3..MILLION E 61 13.3 15.3 100.,0
61 13.3  MISSING 100.0
. T FOTAL 460  100.0 100.0
i ) - : . }
" VaALID CASES 399 MISSING CASES 61
230




| 03/21/78 | FILE - INK = CREATED 03/21/78

Q1e  MARKET. VALUE OF PRODUCTION

i
3

- RELATIVE _ADJUSTED
] S ' _  ABSOLUTE FREQ ~  FREQ
' 'CATEGORY LABEL = - CODE =~ FREQ" (PCT) *  (PCT)

(‘t'V!M
FREQ
(PCT

| LESS THAN 250K - A 85 18.5 22.8

(0

22.8°

250K _T0 S00K_. 726 -vk_é 20,4

| sook To 750

43,3

c 40 8.7 ' 10.8 54.0

750K TO IMM A o 31 6.7 8.3 62,4

I:'tmu TO_i.25um E_ 35 2.6 9.4 71.8

| 1.25MM 0 losuM Fo 14 3.0 3.8 75.5
=

1.5 TO 3MM_ 49 10,7 . - 13,2

T

88,7

100.0

-

| —oveR 3 mitizon W 42 93 11,3

| 83 19.1  MISSING

i —_— . - s e e e ———— - - - -

100.0

" ToTaL 460 100.0 ~ 100.0 -

| VALID CASES 372 MISSING casEs  ss

> Q17.—c.... NUMBER OF SHIFTS PER DAY

‘i - RELATIVE-—ADJUSTED
P _ 7 ABSOLUTE FREQ. FREQ
| ciTEcORY LABEL' CORE FREQ (PCT), (PCT)

——CUM
. FREGQ:

(P¢T)“

,© ONE SHIFT N 373 sl sil3

81.3

97,2

— JWO_SHIFIS_ - . .. .. B : 3 15.9 ... 15,9

 THREE SHIFTS. | c 13 2.8 2.8

1100.’0'

o .. 1 0.2 missing

..100,.0

L a . . fQIZL; 460 _100.0 ] 100.0
B ’ . ‘ . )
VALID casEs' 459 MISSING CASES .. 1 .
231 \
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03/21/78 FILE = INK

- CREATED 03/21/78

} Q18 LEMGTH _OF SHIETS _
— RELATIVE ADJUSTED CuM .

_ ABSOLUTE FREQ FREQ FREQ

CATEGORY LABEL COBE~  FREQ (PCT) (PCT) (PCT)
7 HOURS A 7 1.5 1.6 1.6 -
8 : B 432 _-93.9 9% .6 58,2 —

10 S~ 7 " 1.5 1.6 99,8
12 ) 1 0.2 0.2  100.0 -

13 2.8 MISSING 1000

TOTAL 460 100.0 100.0
VALID CASES 447 MISSING CASES 13

> Q20 NUMBER QFE DAYS_PER !:Jggs( —
RELATIVE _ADJUSTED — CUM -

“ . ABSOLUTE FREQ FREQ FREQ

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)

LESS THAN & A 10 2.2 2.2 2.2
5 c Ghbs 96.5 96.5 93,7 _

6 D 6 1.3 1,3 100,0

TOTAL 460 100.0 100,0
VALID CASES 460 MISSING CASES 0

232




”§17G3/21/78 | :é;LE - INK 1‘-,¢REATED 03/21/78 | ;" ' f I
s 021  NUMBER OF TUBS LESS THAN 5 GALS
! : ’ .
S et o RELATIVE,. . ADJUSTED-— _.CUM i
. ; _ ABSOLUTE  FREQ. FREG = FREQ
CATEGORY LABEL CODE . FREQ (PCT)  (PCTI  (PCT)
T S - R s1.0  al.o
! 1 To5 - » S _' R T 15.7 24,0 65.0
| 6 70 10 | - T 9.8 15.0 80,0 ]
‘‘‘‘‘ io To20 b a6 Ho.o 5.3 95.3 A
_..2_,0._1”‘()_5701 . .V it ' £ o 9 ~ W;_r'L ‘ ‘z_n - Q;a‘_‘a”
OVER 50 . F 5. 14 1.7 100.0 )
T Y 'f"'igb'f 34,8 MISSING 100.0 "
v!f" - inrxavf"fZZ§°',‘ 160.0 '1nn‘n .
| VALID.CASES_ 300  _ MISSING_CASES _ 10
S22 _TUBS 6 'rn;_xn GALS. :
| . RELATIVE  ADJUSTED — CUM
: . _ 'ABSOLUTE  FREQ. -~ FREQ. FREQ
_CATEGORY LABEL CODE ~ FREQ (PCT) (PCT)  (PCT)
e A 123 26,7 44,6 44.6
iTos , 8 a5 . 14 1 23,6 65;_1
6 TO 10 o c . 45 o.8 1643 84,4 -
10 To 20 T - DN 6.7 . 11.2 95.7 -
20 10 50 S—— E J 2 is 2.5 98.2
QVER 50 S Foo 5 1.1 1.8 100.0
” ' T 40,0  MISSING ° 100,0 |
S cora— Ee Tona o ma
|_VALID CASES... 276 . _MISSING.CASES— {84 . ... ... ____
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i 03/21/78 FILE - INK = CREATED 03/21/78 .

L 023 TUBS 10 TO 50 GALS S
‘ e . RELATIVE—ADJUSTED—CUM
‘ _ ABSOLUTE = FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
r o A A1 8.9 1.1 11,1 “
1Tt0§ - _ 8 119 25,9 32,2 43,2 -
6 T0.10 e 94 20.4 25.4 68,6
" 10 To 20 o ) T78 T 17.0 21,17 897
___20_T0_50 e 19 6.5 8.1 97,8
OVER 50 F 8 1.7 2.2 100.0
- ST 90 19.6  MISSING 100,0
_TO'LAL V"ZZE" 1009 100,90
VALID_CASES 370 .. __MISSIMG CASES 50
F Q24 TURS S1 TO 100 -GALS- —
L RELATIVE _ADJUSTED __CUM i
_ ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
0 A Sé 1.7 15.9 15.9 -
1fos B 107 23.3 1.6 415 -
6 TO 10 c | 96 20.9 28.3 5.8’
10 To 20 o 61 13.3 18.0 93.8°
20_T0_S0 _E 17 3.7 5.0 58.8
OVER 50 F A 0.9 1.2 100.0
121 2643 MISSING  100,0
0TAL_ 480 10048 100.0-

| VALID CASES.——-_339 . MISSING-CASES.. . 121 . e = e -

-
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FILE --INK

-03/21/73 - CREATED 03/21/78
c . ) - . , ;
\ Q@25 TUBS 101 TO 250 GALS - -
L . . L RELATIVE_ ADJUSTED__._CUM
i S~ o .. ABSOLUTE FREQ . FREQ FREQ
. CATEGORY LABEL - CODE  FREQ (pcT) (PCTY  (PCT) )
o T A o118 25.7 39,7 39,7
1 Y05 _ 8 ___iga 22.6 35,0 24,7
6 70 10 c 45 9.8 15,2 89,9
—'715'f6"53_ff-_—m D 20 - ZTZf";_ " 6.7 96,6
20_T0._53 ‘ E 1o 2.3 3.4 100.0
| 163 35.4  MISSING  100,0
T ot e Tee e
VALID ‘CASES | 297 MISSING CASES i \
\.02¢ Tuss 25170 500 GALS. VE _
~ RELATIVE ADJUSTED UM
R . . _ ABSOLUTE FREQ FREQ. - FREQ
CATEGORY LABEL CORE - FREQ (PCT) (PCT} (PCTY
o | A 162 35.2 65.6;1 65.6
1. T0.5 8 54 11.7 21.9 87 4
6 TO'10 c \ 12 2.6 4.9 92,3
10 To 20 0 11 244 4.5 96.8
20_To =0 £ 5 1.3, - 2.4 99,2
OVER 50 ‘ F 2 0.4 ".0.8 10040 |
213 46,3 MISSING  100,0
) 'rd'rXL --22;- 160, 0- 1.00-...(;-‘ ey
' __fMAL:D‘caszs_;wh.é47ﬂf;_m_mxssI&g_CAsssmm~2i3__~“; e e L
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03/21/78 FILE = INK

- CREATED 03/21/78

MISSING CASES

‘248

\. 027- ... TUBS 501 TO 1000 GALS
. e e RELATIVE ._ADJUSTED—.— CUM
_ 77 ABSOLUTE  FREQ FREQ FREQ
CATFGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
e : A 188 40,9 83,6 83.6 '
1 705 o B 27 5.9 12,0 95,6
6 TO 10 c A 0.9 1.8 97.3
10 TOo 20 T o e TTY.3 0 2.1 io0.0
235 Sl.l MISSING —-100.0
TOTaL 460 100.0 100.0
VALID CASES 225 MISSING CASES 235
\____n2a IHas _AQVER TﬁﬂﬂJALc f—
RELATIVE  ADJUSTED—— CUM—— _
— ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 A 195 42,4 92,0 92,0 )
1 T0. S =) 13 2.8 6.1 98,1 -
6 TO 10 c 2 0.4 0.9 99.1
10 To 290 o 1 0.2 0.5 99.5
20 _TD..50 £ 1 0.2 0,5 1600
248 53,9  MISSING  100.0
TOTAL 460 100.0 100,0
VALID CASES 212 )
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03/21/78 ° FILE = INK @ = = CREATED 03,/21,/78

> 029 . NUMBER OF PRODUCTION DAYS PER YEAR

e e 4 e b e e . RELATIVE —ADJUSTED—. -CUM
\ ' ' ABSOLUTE  FRea  FREQ FREQ
CATEGORY LABEL | , CODE  FREQ = (PCT) (PCT) (PCT)

150 to 20 a7 i3 2.8 2.9 2,9
l 201 t10 250 __ ... a 2ig 47,6 48,1 51,9

251 To 300 204 6443 44,8 . 95,8

17 3.7 3.7 99.6

301 70 365

m o o

UNDER _150 2 0.4 04 1000

L . 5 1.1 MISSING 100.0

I, - . 3 R e --w--- R A--l--)—- -m----
o T R T s L Tom————

TOTal 460 100.0 100.0

VALID CASES 455  MISSING CASES 5

L @31..... GALS OF WATER USED FOR ALL PURPOSES

‘ e T . _m"_RELATIVE__ADJUSTED —CUM
: o . ABSOLUTE FREQ FREQ . FREQ
CATEGORY LABEL ' : CODE FREQ (PCT) (PCT) (PCT)

0 TO 10000 A 376 B1.7 8648 86.8

__10000_Ta 20000 S T 32 7.9 o 94,2
20000 TO 30000

o 13 2.8 3.0 97.2
“Ta0000 7o 50000 0 e TRV Teme
v;_;sox_Io_looK. £ ] & 1.3 1.4 100,.0
‘ 27 l 5;9_ M:éstG 100.0°
T TOTAL 460 1oo,ov 'ESE:EfF
_VALID casEs 433 MISSING CASES 27 ]
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L VALID CASES ———-:-425 ...—

MISSING.-CASES-—

460 100,90

03/21/78 FILE =~ INK - CREATED 03/21/78 -
033 PERCENT OF WATER USES—IN-PRODUCT —
RELATIVE ADJUSTED CUM, f
_ - ABSOLUTE FREQ. FREQ FRFQ
CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
0 A 201 43,7 4743 47,3 "
1_T0_10 8 isy . 32.8 35,5 a;»_ﬁ ._
11 To 20 c 24 5.2 5.6 88,5
21 7o 30 B "8 1.7 1.9 90.4
31 _T0 40 e i8 3.9 Va_ra Q4,6
41 TO 50 F b6 1.3 1.4 96,0
51 TO 60 G 1 0.2 0.2 96,2
61_T0..70 . H 3 0.2 0,7 96,9
71 TO 80 1 5  Tel 1.2 98.1
81 TO 90 J A 8.9 0.9 99,1
9] T0.-99 K 3 8.7 047 99,8
100 L 1 0.2 0.2 100.0
- T T as 7.6 MISSING  100,0
Tofak 100.0

35

238




03/21/78 . FILE = INK | = CREATED 03/21/78

S ©3G._.. .. PERCENT OF WATER FOR COOLING
, mw . iw i . RELATIVE. .ADJUSTED. __CUM___. .

i . Lo ', ABSOLUTE ~ FREQ - FREQ - FREQ
-1 CATEGORY LaBEL CODE ~ FRE® - (PCTI ~ _(PCT) (PCT)
[Tmﬂfxg?mrm__ o vv; ‘\ A 42 ,." 9.1 95 T a5 T

1_10_10 ) B 53 11,5 12.0 21.5
| 11710 20 c 38 8.3 8.6 30,2
Tatoa " b 20 T 63 e 36,7

3 To_ 4 A E_ 2¢ 5.7 5.9 42,6

41 'T0 50 Fo 26 5.7 5.9 48,5

siToes 6 T sz sa s4.0 -

] to. 74 M 27 5.9 6ol 60,1

71 To 89 1 35 7.6 7.9 68,0

81 To 90~ Kl 70 . 15.2  15.9 83.9

91 To o9 - K . 66 14,3 15.0 98,9

100 _; i L 5 1.1 . 1.1 100.0

‘ T 19 S MisstG“ 100.0 ,
FOTAL 460 108.0_ 100.0
| VALID.CASES. = 441 . _MISSING CASES__ 19 _
:
!
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03/21/78 ' FILE - INK - CREATED 03/21/78

PERCENT OF WATER_EOR _BOILER EEED —

ey e e
»)
K
hi

‘ RELATIVE ADJUSTED — (UM ..
- ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
0 A 229 49,8 59,5 59,5 B
1 T0 10 B 138 29,6 . 35,3 94,8 . .
11 To 20 c 11 - 2.9 97.7 |
21 ToO 30 D 3 0.7 0.8 98 4 -
31 _T0 40 E = n.A 0.5 99 .0
41 To S0 F 2 0 0.5 99,5
51 TO 60 G 1~ 042 0.3 99.7
81_T0 on R N 0.2 0.3 100..0
| 75 1643  MISSING 100.0
' TOTaL . 460 100.0  100.0 )
VALID CASES 385 4ISSING CAS®S 75 )
\, .Q36._.... PERCENT OF WATER FOR TUB CLEANING " -
S . _RELATIVE_ADJUSTED.___CUM :
~ ABSOLUTE  FREQ FREQ,  FREQ
CATEGORY LABEL CODE FREQ (PCTY (PCTJ (PCT)
o A it 38,9 4449 44,9
1. TO_10 - B 167 6.3 41,9 86,7
11 To 20 ¢ 30 645 7.5 94,2
T 21 Yo 30 D i1 T2 2.8 97,0
31 _T0_ 40 £ i 1.5 F 1.8 Q8,7
41 To S50 F 5 1.1 1.3  100,0
) "1 - 13.3  MISSING  100,.0
TOTAl asn— 100..0 - 100.,0 ‘
| VALID_CASES____.399 M1SSING-CASES 61
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| 03/21/78 . FILE = INK = CREATED 03/21/78
F 037 i BERCENT 0OF WATER USEQN  FOR_SANITARY :

RELATIVE _ADJUSTED CUM_

b ; N . . _ . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL ‘ COdE FREQ (PCT) (PCT} (PCT)
N A e R 4.7 4t
1 70 10 _ B _ 181 39,3 42,4 47,1
|” i1 10 20 - c 64 13,9 15.0 6241
T 31 7030 0D 19 4.1 4ots 66.5
31 To 48 £ 23 hob 4.9 714
41 To S0 " 1é'= e 10.7 11.5 - 82.9
51 TO 60 s 7y G2 5.6 88.5
61 To 70 H 11 2.4 2.6 91,1
71 To 80 | 1 13 2.8 3,0 9441

81 To 90 T 6 1.3 1.4 95.6
a'; TQ;_Q_Q ‘ : K i 11 97'a 7;;_'. ' 98,.1
100 N o ' L - s 1.7 1.9  100.0
' T 33 7.2 MISSING  100.0

—FOFAL—— 460 100,0-——100..0

-~

| VALID.CASES . 427 MISSING CASES. 33 —— . e
., 241




03/21/78 FILE - INK - CREATED 03/21/78
\ Q@38..-..  PERCENT OF WATER FOR AIR POLLUTION CONTR
—- S— — RELATIVE..—.ADJUSTED- —. CUM
. _ 'ABSOLUTE FREQ FREQ.  FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 T A . 344 7448 97.5 97.5
i 10 Y0 A v 1.5 2,0 99,4
61 TO 70 H 1 0.2 0.3 99,7
91 TO 99 - k1 0.2 0.3  100.0
' 167 _273.3 MISSING-——100,0
TOTAL 460 100.0 100.0
VALID: CASES 353 MISSING CASES 107
039 PERCENT OF WATER FOR OTHER PURROSES ‘ U
_ . RELATIVE ADJUSTED.___CuM
.o - - ABSOLUTE FREQ FREQ FREG
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCTY |
0 A 237 51.5 92,6 92.6
1 10 10 8 12 2.5 4.7 97,3 3
11 To 20 c 3 0.7 1.2 98,4
21 ToO 30 ) 2 0o 0.8 99,2
81-T0 90 J 1 ) 0 4 99,6
91 To 99 K 1 0.2 0.4 10040
204 4443 MISSING  100,0
TOTAL 460 ig;jﬂ 1000
~—VALID CASES..—..--256 -.-.—-MISSING.CASES .._204———. e e

242




a3s21/78  FILE-- INK ' = CREATED 03/21,78
> --840._—_... GENERAL SALES 5 ) , - -
e .___m.,;mm_i;m";4.;; - RELATIVE__ADJUSTED___cum.
|- earecony LABEL - cone | ERga ren Pet  hen
, . =. FR
ST A i1 244 2.6 2.6
L £ Y - S 14 1.0 3.3 .9
| iiTto a6 e s i.i 1.2 %1
——_§f4¥6_53f-m—"f_ R TR 0.4 0.5 7.5
31 _TO_ 40 _ E A 0.9 0.9 a,s
41 TO 50 - ‘ Fo 3 0.7 0.7 9.2
‘51 To-eo fEA_L_;ﬁ 2 Te.a 0.5 9.7 ’
) 61 T0- 70 Ho 9 2.4 2.1 1i.8
71 To 80 . 1 14 3.0 3.3 15,1
81 To 90 R 7 A 5.2 20,3
91 _T0 99 - K_ _ 40 8.7 S 4 29.7
0 L . 298 4.8 70.3  1i00.0
| ' L. 36 7.8  MISSING 100.0
FOTAL4e5  T06.5. 1souo
| VALID.EASES 42; . MISSING_CASES 36.
<
N——
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03/21/78 FILE = INK = CREATED 03/21/78
rk_nA} CARTIVE PRODUCTION —
RELATIVE ADJUSTIED —CUM -
ABSOLUTE  FREQ FREQ FREQ
CAIEGORY LABEL CODE  FREQ (PCT (PCT) (PCT)
0 A 302 65.7 73.8  73.8 -
1.T0 10 =) 34 7.4 8.3 82.2 —
11 Yo 20 ¢ 2z 4.8 5.4 87.5
21 To 30 D 11 2ets 2.7 90,2
| 31 _T0 40 £ 8 1.7 2.0 92,2
41 TO 50 F 3 0.7 0.7 92.§
51 TO 60 G 3 0.7 0.7 93,6
£1. .70 .70 | =) ] 0.7 ﬂ_? li(‘_'_&.
71 TOo 80 I 4 0.9 1.0 $5.4
81 TO 90 g 4 8.9 1.0 96.3
91 Y099 K 7 1.5 1.2 98..0
100 : L 8 1.7 2.0 100,0
~ o T 51 11.1  MISSING 100.0
TOTAL 460 106.0— 1000
| VALID CASES.—.--409... MISSING CASES S1 — o e ,_____;
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03/21/78 FILE - INK

Q42____ .. PASTE INK PRODUCTION

- CREATED 03,/21/78

RELATIVE._.ADJUSTED -..._CUM.—__

-

o ' "~ ABSOLUTE . FRE® FREQ FREQ
1 CATEGORY LABEL COPE . FREQ (PCT) (PCT) (PCT)
]__"o'" e 60 13,0 13.3 13.3

1 To 10 | ‘a it 2.4 2.4 15.7

| i1 710 20 c 27 5.9 6.0 21,7

Tero3e b) 20 443 46 26.2

31 _TO_ 40 E 1s 3.3 3.3 29,5

I 41 TO 50 F 44 9.6 9.8 39,2
1 toe0 6 15 3.3 3.3 42,6
!. 61_TO_ 70 _H 13 2.8 2.9 45,5

- 7170 80 S O 3.0 3.1 48.6

" 81 T0 90 J 16 - 3.5 3.5 52,1

91 TO 99 K 38 8.3 84 605 _

100 L ;' 178 38.7 39,5 100.0
T " 9 2.0  MISSING  100.0
TOTAL 460 100, E—. ;;;:-;—

y__VAL16~c£qrq 451 MISSING_CASES

| .

| |

; :
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03/21/78

Y

FILE « INK

- CREATED 03/21/78

!

043 LIQUID INK BRODUCTION -
RELATIVE —ADJUSTED_——CUM
_ ABSOLUTE FREQ FREG FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 A 180 39.1 40,7 40,7
I To 16 B 37 8,0 _ B4 49,1
iiTo 20 - e 14 3.0 3,2 52,3
21 To 30 D 13 2.8 2.9 55,2
31_TO_40 £ i2 2.6 2.7 57.9
41 To S0 F 30 6.5 648 64,7
51 To 60 G 33 7.2 7.5 7242
61 TO 70 H is 3.3 3 A 75,6
71 TO-80 1 22 4.8 5.0 80,5
81 TO 90 J 20 443 4,5 85,1

91 TO_©9 K 10 2.2 2,3 87.3 -
100 L 56 12.2 12.7 100.0

ia 3.9 MISSING 100,0 ‘
$0TAL 460 100,60 100.0—
| VALID CASES.—.. 442 .. MISSING CASES. ig — - B —_—
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03721778 . FILE = INK - = CREATED 03/21/78

-Q4h...... . WATER BASE INK PRODUSTION . R .

S S et meicil . . RELATIVE ... ADJUSTED CUM
N | : _. ABSOLUTE  FREQ  FREQ FREQ
CATEGORY LABEL ~ COBE  FREQ (PCT) (PCT)  (PCT)

e T A 203 4kl 46,0 46,0
17030 e B T SR Y N YO S 71.0
11 To 20 c 27 5.9 - 6.1 77.1

R o 28 e —__‘“'4.5 ; 81.6
31 T0_40 - 20 43 4,5 86,2
41 TO 50 F is 3.9 4.1 30.2
5170 60 . N 2.0 92.3 n
vm T0_70 H 5 i-'i — 1.1 93,4 -
71 To 80 1 5 [ 1a1 1.1 94,6

781 To 90 7 J 3 0.7 0,7  95.2
91 _Tn 99 K 9 _Agj__n 2.0 97,3

UL L 12 2.6 2.7  100.0

T ) 19 . 4.1 wMissine  100.0

TOTAL aen ;;;_n | '106_0 '
— VALID_CASES. . ._441 __ . MISSING_CASES___ ig
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03/21/78 FILE = INK - CREATED 03/21/78

,....\F._.__._.._
=

ons Q0IL BASE INK_PRODUCTION —
 RELATIVE ADJUSTED — CUM T
. ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PET) (PCT} {PCT)
0 A 65 4.1 14,5 14.5 B
1 TO_10 B 17 3.7 3.8 18,3 —‘~'__.
i1 To =20 c 31 6e7 649 25.2 :
21 TO 30 D 26 4.3 4.5 29.7 -
31 _To 40 £ 20 43 4.5 24,2 '
41 TO S0 F 35 7.6 7.8 42,0
51 TO 60 G 16 3.5 3.6 45,5
61 _TO_70 H ia 3.5 3.6 49,1
71 To 80 1 14 3.0 3.1 52,2 ’
81 T0 90 Y 16 3.5 3.6 55,8
| 9] To .99 K 49 ' p;-f 10,9 66 .7 -
100 L 149 32.4  33.3 100,0
' ' 12 5.6  MISSING 100,0 :
$OTEL 460 106.0 1000 ' .
L__VALID CASES_.._... 448 MISSING CASES. iz . —. S
.
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. = CREATED 03/21/78

4

} 03s21/78 | - FILE - INK

'f“.oae.mJ SOLVENT BASE INK PRODUCTION
T ..:Eéazb+e-.RE%SEéVEWwADggSZEn -gu -
CATEGORY LABEL COPE  FREQ (PCT) (PCT)  (PCT)
o | A 221 48,0 s0.6 50.6
1 TQ 10 - B 32 7.0 7.3 57.9
| 11710 20 c 15 . 3.3 3.4 613 -
21 to30 D 19 4.i 4.3 65,7
T TO_40 E 21 46 l&_._RV ;/h_q
| #1770 50 F 46 10,0 10,5 = 81,0
5170 60 G 12 2.6 2.7 83.8
lL 61_T0 70 H 11 2440 2.5 86,3
1 71 To 80 | 1 1 2 2.5  88.8
181 10 90 T 14 3.0 3.2 92,0
—91_T0 99 v - K i 13- 2.8 l 1,d cq,b
100 - | L 22 48 5.0 © 100,0
T B o e 5.0  MISSING 100.0 -
~ _ - ToTal 460 1os.0 _ lao.o.
[_"VALIDHCASEs_;m“w437~__.;,Mrssrms_cAs:s _23.
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03/21/78 FILE = INK - CREATED 03/21/78
P, A ORGANTIC PIGMENTS USED —
_ RELATIVE _ADUUSTED  CUM .
. - . ABSOLUTE FREQ FREQ  FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) |
3 A is Gl Ges | kb i
1 To_ 10 _8 26 5,7 6.0 10,4 -
11 7o 20 c 30 6.5 6.9 17.4 :
21 To 30 D 26 5.7 6.0 23,6 o
| 31_TO 40 E 23 5,0 5,3 28,7
41 TO SO F . 69 15.0 16.0 4h,7
51 To 60 G 17 3.7 3.9 48,6
61 To. 70 H 35 5' 4" 5 ‘,“8‘. SL;L‘;J;_ P :‘
71 TO 80 S S 34 [ Teb 7.9 62.3
81 To 90 5 3% 7.6 8.1 70.4
911099 K 99 21.5 22,9 93.3 -
y oo L 2 6.3 6.7 100.0 :
’ 28 6.1 MISSING  100,0
$0FiL— 460 100.0—— 100,0—
| VALID CASES—... 432 MISSING CASES 28— S
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' | 03/21/78 o FILE - INK . = CREATED 03/21/78
Q48 INORGANIC PIGMENT usﬁGE
v
CATEGORY LABEL CODE  FREQ - (PCT) (PCT) (PCT)
!““a““'f“““f“" o A 32 1.0 7.6 7.6
1 710 10 B 17 25 .4 27.7 __ 35.3_
| iito 20 | ¢ 3 7.4 8.1 43,4
TElroa T o TR TTT7E 7 T st
|3 TO 40 £ 21 ‘ 46 5,0 56,2
| 41 To 50 5 F 57 12.4 _\13‘5 69.7
51 TO 60 ‘ 6. 35 7.6 8.3 78,0
! 61 T0 70 ! v H 24 5,2 _S.7_ 83,6 .
71 To 80 o T i9 4.1 4.5 88.2
B tos0 . - T S 19 4,1 4.5 92,7
L 91.Tn 99 - K { _ 17 3.7 4,94___“95“1_;____
| 100 | ‘ B T VA 3.0 3.3 100,0
I - L 8.3  MISSING 100.0
TOTAL 460 _100.90 :nnﬁﬁr -
_L__VALiD_CASEq 422 MISSING CASES 38. ]

& Q49 VARNISH PRODUCTION.AT THIS SITE

: RELATIVEADJUSTED— CUM_—
oL ©_ ABSOLUTE  FREQ FREG ~ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCTY -
YES S A 91 19.8 20.1 20.1
NO : B~ 3] 78,8 79.9___ 100.0
8 1.7 MISSING  100,0
TOTAL 460  100.0 1000
VALID CASES 452 MISSING CASES 8 )
251




L

03/21/78

FILE - INK

- CREATED 03/21/78

-—050-—_. ... WATER RINSE OF TURS -
- . e RELATIVE - ADJUSTED——..CUM
ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
YES - A 158 34,3 100.0 . 100,0
302 £5.7 MISSING__ 100,0_
TOTAL 460 100.0 10040
VALID CASES 158 MISSING CASES 302
&, 051 CAUSTIC WASH OF TUBS
RELATIVE ADJUSTED cuM
ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PET) (PCT) (PET)
YES B 111 24,1 10040 100.0
349 75.9 MISSING 1000
“TOTAL 460 100.0 100.0
VALID CASES 111 MISSING CASES 349
LA Q52 SOLVENT WASH OF TUBS —
I RELATIVE .. ADJUSTED. .. CUM
ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) (PCT)
YES c 308 ° 67.0 100.0  100.0
152 33,0 .._ MISSING.__ 100.0 _
TOTAL 460 100.0

VALID CASES 308

MISSING CASES

252

100,0

152




o

' ‘ 03/21/78

o 053

FILE = INK

LEAN __UPR_gF TURs:

- CREATED 03/21/78

pRv_C

TOTAL

| VALID CASES

173

MISSING CASES .- 287

- e -

460 100.0  100.0_

— —RELATIVE _ADJUSTED CUM
B oo . ABSOLUTE FREQ FREQ FREQ
 CATEGORY LABEL CODE FREO (PCT) (PCT) (PCT)
y YES D . 106 23,0 100.0 100.0
i 154 27.0 MISSING 100..0 .
TOTAL: 460 100.0 100.0
| L |
VALID CASES - 106 MISSING CASES 354
\...Q54__.._. PERIODIC CAUSTIC SOAKING
o - . _RELATIVE__ADJUSTED CUM
. , _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE | FREQ (PCT) (PCT) (PCT)
T yes "E ., 85 18.5  100.0  100.0
. _ 375 81.5 MISSING__ 100.0
" fotiL 460 106,0  100.0
VALID CASES 85 MISSING CASES 375
&f Ass. IYRE QF EAU;TIC .uaqughn_sysrcM USED
’ — RELATIVE ADJUSTED CuM___ | ,
. _ . ABSOLUTE FREQ . - FREQ. FREQ
CATEGORY LABEL CODE FREO (PCT) (PCTH (PCT)
CLOSED LOOP A 68 14,8 39.3 39.3
OREN v B 2n 174 46,2 85.5
PARTTAL RECYCLE c .. 25 s 14,5 100.0-
. 287 62.4  MISSING  100.0
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-

. 0372178 FILE - INK = CREATED 03/21/78

N\ 056 .. WATER PRESSURE USED FOR WATER WASH
- - . RELATIVE .. ADJUSTED CUM
- ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COBE FREQ (PCT) . (PCT) (PCT)
LESS THAN 50 PSI : A 149 32.4 7640 7640
51_T0 100 _PSI N B _i% 9.8 23,0 99,0 —
101 TO 150 PSI c ] 0.2 0.5 99,5
OVER 150 PSI T T 1 0.2 0.5 100.0
264, 574 M1SSING 100,0 —
TOTAL ) 460 100.0 'ISEIEf
VALID CASES 196 MISSING CASES 264
(L Q57 EREQUENCY 0OF TUB &L EaNING .~ ‘ e
- : RELATIVE ADJUSTED CUM K
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COnE FREQ (PCTY (PCT) (PCT)
ALL OF THE TIME A 62 13.5 14,0 14,0 B
MOST OF THE TIME - 211 51.7 53,6 67.6 .
OCCASSIONALLY c 133 28.9 30,0 97.5
NEVER D 11 206 2.5  100,0 -
- 16 3,5 . MISSING 1000
FoTiL 460 100.0  100.0
VALID CASES 444 MISSING CASES 16

=

T e S e— . Troe— -t —— L . - oo
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SPILL CLEAN UP

BY DRy METHODS

1 ©63/21/78 FILE - INK - CREATED 03/21/78
- Q88 REUSE’ SPENT RINSE NA'{;ER IN NEXTBATCH [ . R
‘_“‘,_m__mL____“Mm. e e RELATIVE...ADJUSTED. CuUM
- . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COBE FREQ (PCT) (PCT) (PCT)
T AL oF THE TiMe ‘ A 12 2.6 4.0 4,0
—MOST OF THE TIME _ . _.__ B - 14 3.0 42 8.8
OGCASSIONALLY c 34 7.4 C1l.4 20,2
NEVER - o' . 237 'fgi}é T 9.8 100.0
| . ’ 163 15_..4 MISSING_—-_100.0_
| FOTAL 460 100.0 10040
© _ VALID CASES 297 MISSING CASES 163
F' Q59 REUSE SPEMT DI"!SE——-W—"; ER.A ‘s WASH malgp‘
; : - RELATIVE ADJUSTED cus_
b | . ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE  FREQ (PCT) (PCT) tPCT)
ALL OF THE TIME A 46 10.0 15.5 15.5
MOST' OF THE TIME - S Y- 8.3 12.8 28 .4 —
OCCASSIONALLY ¢ 40 8.7 13.5  41.9
NEVER D 172 374 58,1 100,0
= . 184 35,7 MISSING 100.0
TOTAL -‘ng-l iob.d- 100.0
L gzzzp CASES , 296 MISSING CASES 164

_RELATIVE.. ADJUSTED.... .CUM_____.

L . ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL COPE  FREQ (PCT) (PCT) *  (PCT)
P T A 363 78,9 83.8 838
O R B 70 1502 .1642..__100.0
» ] ‘ 27 5.9 MISSING. 100.0
T © foTaL --ZEE:' 106.0 - io0.0 T
- VALID CASES 433 MISSING CAses T T

8
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03/21/78 FILE = INK

ELAOR DRAINS TN _STORM

- CREATED 03/21/78

A1 EWER - —
- = :
; .
‘ RELATIVE ADJUSTIED CuM -
_ _ ABSOLUTE FREQ FREQ  FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) ‘
YES A 61 13.3 14,3 14,3 i
NO B- 367 79.8 85,7 1000 e
i
32 7.0 MISSING 100,0 ‘
ToTaL 460 To0.0 100,0 T
VALID CASES 428 M1SSING CASES 32 =
>~-—062 _.._.FLOOR DRAINS CONNECTED TO SANITARY SEWER . .. _
| 1
- ———— —. .- RELATIVE__ADJUSIED __ CUM !
. . _ ABSOLUTE FREQ . FREQ FREQ
CATEGORY LABEL CODE FREQ {PCT) (PCT).  (PCT)
- YeEs A 170 37.0 39,3 39,3
!
—NQ : B 263 57..2 60.7 1000 :
! 27 ' 5.9 MISSING  100.0
! s e WTmmemes e L e -
; TOTAL 460 100.0 100.0
L
VALID CASES 433 MISSING CASES 27 ;
L na3 WMATER USED TO WASH 17O 10 GAL. TUS —
RELATIVE ADJUSTED - CyM
) _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 70 5 A 162 35.2 90,0 90.0
A6 T0 1D B ia 3.0 7.8 978
11 To 50 c 4 0.9 2.2 100,0
' 280 60.9 MISSING  100,0
2 TOTAL G B0 er_n lm_ovn
|
— VALID CASES 180 MISSING_CASES 280
®
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03/21/78 ' FILE = INK ' = CREATED 03/21/78
>--Q64. .. WATER USED TO WASH A . 11 TO S0 GAL TUB - -
S o L RELATIVE.. .ADJUSTED CuM
) . 2 , ~ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL : CONE FREQ  (PCT) (PCT) (PCT)
o Tt05 S A 168 36,5 74,3 74.3
_ 6_T010__- - S - T &0 8.7 _17.7____92.0
11 To S0 c 15 3.3 6.6  98.7
51 To 100 o o 2 0.4 0.9 99.6
OVER_.108 E i 0.2 A 1060
234 50,9  MISSING 100,0
CTOTAL 460  100.0  100.0
VALID CASES 226 MISSING CASES 234
\__ges WATER USER TO WASHL A 145G
> " USE WASH_A-S51 T0 108-GAL-TUS
—  RELATIVE ADJUSTED CuM
, . i o . _  ABSOLUTE ' FREQ. FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0T0S ' A 128 27.8 = 62,7 . - 62.7
6_TO._10 - . B 43 9.3 21.1 83,8
11 19 so | ' c. 28 6.1 13.7 97.5
51 TO 100- ‘ o '3 0.7 1.5- 99,0
___ OVER-_1.00 _F 5 0. b 1.0 1000
| - 256 55.7  MISSING  100,0
TOTAL 460 100.0 o 100.0
VALID CASES 204 . MISSING CASES 256 B
1 ‘ | -
! - - .
!
1
L
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03/21/78

FILE - INK

-~ CREATED 03/21/78

N Q66 ... WATER USED TO WASH A 101 TO 250 GAL TUB
- e e e e RELATIVE ._ADJUSTED —.CUM
. _. ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
ToTos A a7 18.9 5641 56.1
6.TQ 10 B 25 5.4 16,1 72,3
11 To 50 c 37 8.0 23.9 96,1
§1 To 100 - b 5 1.1 3.2 99,4 )
OVER__100 E i 0.2 0.6 1000
305 6643 MISSING 1000
ToTAL | 460 106.0  100.0
VALID CASES 155 MISSING CASES 305
>__n$1______AQﬁiﬂ%USED—IQ—NASQ—A—2$i—iQ—SQQ—GAE—$UE
: RELATIVE—ADJUSTED CUM -
ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
070 S A 70 15.2 6647 66.7 ]
6_TO 10 8 14 3.5 15,2 _81.9 —
i1 TO 50 c 13 2.8 12.4 94,3
51 To 100 ) 4 0.9 3.8 98,1 ]
OVER-100 E. 2 O-o-Lh 1.9 100,0
355 772 MISSING 100.0
ToTaL | 480 100.0  100.0
VALID CASES 105 Mzsszﬁe‘éhsss 355
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63/21/78 FILE - INK - CREATED 03/21/78

)

'?”-osem_"tm vWATERVUSED TO WASH A 501 TO 1000 GAL TU
e S RELATIVE. .ADJUSTED. ._._CUM
| o . ABSOLUTE  FREQ ' FREQ FREQ
i CATEGORY LABEL CORE FREQ (PCTY  (PCT) (PCT)
Sotes A 56 12.2 81,2 8l.2
~— 6 F0.10____ . .. . ___..___B_ 3 0.7 443 85,5
| 1mTose c o3 0.7 4.3 89.9
s to' 100 0 - ' 1.1 7.2 97,1
OVER 100 £ 3 g 2.9 100,0
| 29i 5.0  MISSING  100.0

T T PSS PP
VALID CASES 69 MISSING CASES 391
\__Qs9 WATER USED TO WASH-A-1000 GAL _OR MORE TU
7 peryEV , M)' JUSTED CuM
, . ABSOLUTE FREQ ~  FREQ, FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
0 70 5 - A 7 46 10.0 88,5 88,5
6 70 10. ‘ g i 0.2 1.9 90.4
11 To S0 c 2 0.4 3.8 94,2
51 TO 100 : - b 1 0.2 1.9 96,2
__ ovER_i00 - g 5 d_a v 3.8 1000
- 408 88.7 MISSING  100,0
TOTAL 460 100.0  100.0
_VALID CASES 52 MISS%@G CASES = 408
N
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b 03/21/78 FILE - INK - CREATED 03/21/78
‘ | }
|

\.—070——. ... IS SOLVENT REDISTILLED? SO —
: —— e emeee - RELATIVE _. ADJUSTED .-.. CUM
; ABSOLUTE FREQ FREQ FRFQ
| CATEGORY LABEL CODE FREQ (PCT) (PCTY (PCT)
CYes T T A 38 8.3 10.9 10,9
NQO I ) 31y £7 .6 89,1 100,0
111 24,1 . MISSING 100,0
TOTaL 460 10040 100.0
VALID CASES 345 MISSING CASES 111
& (Al IS _SOLVENT DFDIQTTLLQDJuIQITr
RELATIVE _ADJUSTED ___CUM
ABSOLUTE FREQ FREQ FREG
CATEGORY LABEL CODE FREQ (PCT) (PCT? (PCT)
YES A 2 0ol 0.5 0.5
NO ' 2] 364 79,1 99,5 100,.0
o4 20.4 MISSING  100,0
T T TR T
VALID CASES 366 MISSING CASES 94

L__.Q.ZZ____.__”IS STEAM INJECTION DTSTILLATION USED e -

o meme e e e e .. RELATIVE._ADJUSTED__..CUM
ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
no T B 55 12.0 100,86 100,0
e - e 405_ . _____BR.0 MISSING__.100.0
TOTAL 460 100.0 100.0
VALID CASES 55 MISSING CASES 405

-
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B

03/21/78 FILE = INK - CREATED 03/21/78
e Q23 STEAM :(‘OMQF'MQATF 10 éTnDM SEWER
' , RELATIVE _ADJUSTED CUM
L ~_ ABSOLUTE FREQ FREQ FREQ
l 'CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
| 460 . 100.0  MISSING 100,0
FOTRL 464 100.0 + 100,90
’ VALID_CASES - q MISSTNG _CASES 460
LN_QIQ__"_"_“S?EAM CONDENSATE F0 SANITARY SEWER oy
f — e . ..RELATIVE _ADJUSTED cuM
_ E _  ABSOLUTE - FREQ FREQ FREQ
CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
F" YES T _ B "é"' o 0.2 10040 100,0
i - 459. 59,8 MISSING___100,0
" TOTAL 460 100.0 100,0
| , — . [EF :_, - - S e -
VALID CASES 1 MISSING CASES 459
| ,
——07s STEAM (annruqurr MIXED WITH. COOL ING. WATE
-~ RELATIVE _ADJUSTED CuM
] _ _ ABSOLUTE - FREQ FREQ FREQ
| CATEGORY LaBEL COBE  FREQ (PCT) (PCT) (PCT)
c 1 0.2 100.0 " 100,0
459 99,8 MISSING 100.0
TOTAL 460 100.0 100.0

T

VAUID CASES 1 MISSING CASES 459

~
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03/21/78 FILE - INK - CREATED 03/21/78
\.—QZ6.__ ... STEAM CONDENSATE MIXED WITH PROCESS WAST
e N RELATIVE ADJUSTED—....CUM.._____
. : _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COnE FREQ (PCT) (PCT) (PCT)
YES ’ , D 1 0.2 100.0  100.0
_459_ 99.8 MISSING __100,0
TOTAL 460 100.0 100.0
VALID CASES 1 MISSING CASES 459
\ Q77 STEAM CONDENSATE AISAOSED OF OTHER METHO
— - RELATIVE _ADJUSTED UM
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREN (PCT) (PCT) (PCT)Y
YES E 3 0.7 100,0 100,0
X . 99,3 MISSING ..100.0 .
TOTAL 460 100.0 100.0 R
VALID CASES 3 MISSING CASES 457
i
L,_n7a______.spsur CAUSTIC TO SANITARY SEWER 2
- B R RELATIVE ADJUSTED.—. CUM .
‘ N © _ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
R ' A 43 9.3 18.5 18,5
NQ I 8 189. .. 4141 81.5 100.0
228 49,6 MISSING  100.0
oo T T TOTAL 460 100.0, 100.0 -

VALID CASES a3z MISSING CASES 2Z28
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p : : \

03/21/78  FILE = INK . . = CREATED 03/21/78
(& Qz9 SPENT_SOLYENT To SAMITARY SEWER
- . RELATIVE _ADJUSTED___ _CUM
‘ _ _i  ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL COBE FREQ (PCT) (PCT) (PCT)
YES , , A 2e Se7 . 645 6.5
NO ' B 374 81.3 93,5 m 100,0
60 - 13,0  MISSING 100,0 o
] FOTAL 460 100.0 100.0 ’
~ VALID. CASES 400 MISSING CASES 60
\-—Q80_._. .._. WET' SCRUBBERS USED FOR AIR POLL —
I S RELATIVE.._ADJUSTED cuM
. ) )  _. . ABSOLUTE FREQ - FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
- ves A io 2.2 2.3 2.3
No___ - B 421 91.5 97.7—_ 100.0
B 6.3 MISSING  100.0
B TOTAL 460  100.0  100,0
VALID CASES 431 MISSING CASES 29
{__gai USE n:f‘;s_rfrpnalpn_fgbijg BPLAMT
, — QE%AIlME-iDJUSIED__—_CUM_;_N__
o , _ . ABSOLUTE REQ FREQ FREQ
CATEGORY LABEL COnE FREN (PCT) (PCT) (PCT)
YES ; ] A 3 0.7 100.0  100.0
457 99,3 MISSING 100.0
TOTAL 460 10040 100,0
_| VALID chses 3 MISSING. CASES 457
l—_—._“- — e T e — _.....—'———__-——:. y . L Z - - —

[
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03721778 FILE -« INK - CREATED 03s/21/78

\__082_______USE OF ELECTROSTATIC PRECIPITATORS = .. ...-

_ - e RELATIVE... ADJUSTED .. _..CUM—
. _ ABSOLUTE FREQ FREQ FREQ
CATEGORY {ABEL CODE FREQ (PCT) (PCTH (PCT)
YES B 2 0.s - 100.0 100.0.
— 458 99.6 MISSING___100,0
TOTAL 460 100.0 1000
VALID CASES 2 MISSING CASES 458
~& nR3 USE_OF _BAGHOUSE CoLLEGTORS
: RELATIVE ARDJUSTED  CUM___
. _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CORE FREQ (PCT) (PCT). (PCT)
YES c 99 21.5 i00.,0  100,0
361 78.5 MISSING. .. 100,0
TOTAL 460 100.0 100.,0 -
VALID CASES 99 MISSING CASES 361
>__nak;,___,ﬂuée OF CYCLONES. —ceons « oo - S
e e — RELATIVE _ ADJUSTED CUM -
B _ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) tPCT)
 ves ” D7 1.5 100,0  100.0
— e 453  .__98.5... MISSING --.100.0—
TOTAL 460 100.0 10040
VALID CASES 7 MISSING CASES 453

b e e e e e e e e e e e

l

L
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-(___;_;~

63/21/78 FILE = INK - CREATED 03/21/78

Q85 _

~USE_QF FILTERS £0R AIR POLL  CONTRQOL

-

ABSOLUTE
FREQ

FREQ

' CATEGORY LABEL CORE. (PCT)

— N o RELATIVE _ADJUSTED _ cum_

FREQ
(PCT)

FREQ
{PCT)

E .97 21.1 .

353 78,9

100,0 -
MISSING

100,06

TOTaAL 460 100.0

100.0_

100.0

VALID CASES 97 MISSING CASES 363

WET SCRURBRBER WASTE. CaMBINED

RELATIVE

ADJUSTED CUM

ABSOLUTE
FREQ .

FREQ

CATEGORY LABEL CODE (PCT)

FREQ
{(PCT)

FREQ
(PCT)

YES ' h A 5 1.1

455

_98.9 __ MISSING

100.0 100.0

100.0

L L T 2 P N o

TOTAL 460 100.0

100,.0

VALID CASES MISSING CASES 45t

N S .
F__Qsa,n__“;nsozgsa BLOWDOWN COMBINED . S

RELATIVE
FREQ
(PCT)

ABSOLUTE
FREQ

CATEGORY LABEL CODE

8 : 7 1.5

TOTAL 460 100,0

———— e ——————e e e e ® : " W m— e e e e e

MISSING CASES 453

VALID CASES

RS- T M- 08 - S

ADJUSTED. .. .CUM.___
FREQ FREQ
(PCT)

100.0 |
MISSING.—— 100,0_. ..

100.0




s ;
= CREATED 03/21/78

03/21/78 FILE = INK
rL 089 SATLER CLEANIANG WAST n ‘ ‘ . —
 RELATIVE- ADJUSTED (UM
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCTY.
YES : c 4 0.9 100.0 100.0 '
| _458 99,1 MISSING . 100.0 ~—
TOTAL 460 100.0 100.,0 -
VALID CASES &4 MISSING CASES . 456
>__09a___“”mtwon CONiIACT COOLING WATER COMBINED .. ...
N _ _RELATIVE _ADJUSTED __CUM
] . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCTY - (PCT (PCT)
“ves T T ae . 1040 100.0  100,0
U 414 _90.0 MISSING_100,0 -
TOTAL 460 100.0 100.0
VALID CASES 46 MISSING CASES 414 .
&7 291 SANITARY WASTEWATER £GMRBINED ;.
' RELATIVE__ADJUSTED cUM
) _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREOQ (PCT) (PCT) (PCT)
YES E A 8.9 100,0 100.0
%19 9141 MISSING 100.0
?ofgL 460 100.0 100.0
1 VALID CASES 41 MISSING CASES 419 :
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i 03/21/78 . FILE = INK . - CREATED 03/21/78

>.--Q92 .. LABORATORY WASTEWATE@ COMBINED

\

IS et e RELATIVE...ADJUSTED.____CUM
SR . ABSOLUTE  FREQ . FREQ. FREQ
CATEGORY LABEL COBE  FREQ - (PCT) (PCT) (PCT)
L. i ce e Ce . I e — '
-1 YES _ F 21 4.6 100,0, 100,0
- - . 439 9.4 MISSING.__100,0
TOTAL 460 100.0 100.0
. VALID CASES 21 MISSING CASES 439 ' .
- >—ne3 STEAM COMDENSALE CUMS (aEL — —
. _ RELATIVE _ADJUSTED CuM
I _ . ABSOLUTE . FREQ FREQ FREQ
* CATEGORY LABEL. COPE ~ FREQ - (PCT) (PCT) (PCT)
‘ G 5 1.1 100.0  100,0
- 45s ‘s, 9 MISSING _ 100,0
ToTAL 460 10040 100.0
VALID CASES - MISSING CASES 455

\—Qss _ VOLUME OF INK PROCESS WASTE GENERATED GR

RELATIVE ADJUSTED- CUM

,  ABSOLUTE - FREQ. ~  FREQ FREQ .
CATEGORY LAREL CODE  FREQ (PCT) (PCT)  (PCT)
0 e A | 171 37.2 41.7 41,7
1_T0._106_GPD ' : - e ST ¢ 20" S Dt 83,4 _ ;
101 To 250 . c 33 . 7.2 8.0 91.5
251 To 500 D 12 2.6 2.9 94,4 -
| S501_T0_750 E- 6. 1.3 ' 1.5 95,9 ;
751 To 1000 Fo s 1. 1.2 97.1 ‘
OVER 1000 | 6 12 . 246 2.9 100.0 |
’ : ‘ 50 10,9 MISSING —100.,0.——— . . /
B - S rroralrrore L

Ay TR ALece - sta WTECTYOA AacEC 267
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: 03/21/78 T FILE = INK = CREATED 03/21/78

%-.Q96_.._. PEAK VOLUME OF INK WISTE IN GPO — —
I . —_— RELATIVE ..ADJUSTED.. . CUM.
_ ABSOLUTE = FREQ FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
o ' T A e 3240 4046 40,4 |
1_TQ_100_GRD B M4l 30.7 38.7 79,1
101 To 250 c 39 8.5 10.7 89.8
251 TO 500 S S Y 2.8 3.6 93,4
501 _TO_750 E 7 1.5 1.9 _95 .13
751 TO 1000 F 5 1.1 1.4 96,7
OVER 1000 o G 12 2.6 3.3 100,0
_ o6 20.9 MISSING___100,0
TOTAL 460 100.0 100.0
VALID CASES 364 MISSING CASES - 96
097 WASJ:E—-C:-O-M—Q!»-EI-L—LD-E-U-SE ED - _'
RELATIVE _ADJUSTED CUM
ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL ' COnE FREQ (PCT) (PCT) (PCT)
YES A 14 3.0 100.0 100.0
! 446 97.0 MISSING __100.0
TOTAL 460 100.0 100,0
VALID CASES 14 MISSING CASES 446
098 WASTEWATER EVAPORATED ,
—— S . RELATIVE _ ADJUSTED ——_ CUM.______
ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CODE FREQ (PCT) (PCT) (PCT)
P ves "B 34 7.4 100,0 100.0
426 o 92.6._ _MISSING. .. 100.0
TOTAL 460 100.0 100.0
VALID CASES 34 MISSING CASES - 426
- {
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!

03/21/78 FILE = INK - CREATED 03/21/78
Q99 WASTEWATER BARTTALLY REUSED
: RELATIVE _ADJUSTED CUM
o . ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CODE FREQ (PCT) (PCT) (PCT)
YES : e 45 9,8  100.0  100,0
' 415 90,2 MISSING __ 100,0 N
- $OTEL 460 100.0  100.0
VALID CASES 45 MISSING CASES 415
| 0140 WASTEWATER DISCHARGED = .....TO CITY SEWE
, —_ e wmoe— . - RELATIVE__ADJUSTED _ CUM
- _  ABSOLUTE FREQ FREQ = FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
YES o 138 30,0  100,0 - 100.0
v 322 ~ _70.0 MISSiNG 100.0
FoTaL 460 100.0 100,0
 VALID CASES 138 'MISSING CASES 322
&; 0101 WASTEWATER DISCHARGER TO STORM SEWER
, t . AELATIVE _ADJUSTED ___ CUM -
o ~_  ABSOLUTE FREQ FREQ FREQ
CATEGORY- LABEL CODE  FREQ tPcT) - (PCT (PCT)
YES - e 13 2.8 100.0  100,0
' : L7 87,2 MISSING___100.0
TOTAL 460 100.0 100.0

VALID CASES 13
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MISSING CASES® 447




03/21/78 FILE = INK . - CREATED 03/21/78

*
:
!
i

EM_LUIuL__“__"wASTEWATER DISCHARGED TO RECEIVING WATER

s

270

L - — R RELATIVE . ADJUSTED_— _ CUM. '
.. _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COBE FREQ (PCT) tPCT) (PET)
YES F A 6.9 100.0 100.0 i
_4S6 99.1 MISSING___100.0 — ’
FOTiL 460 100.0 100,0
VALID CASES 4 MISSING CASES 456
- 0103 WASTEWATER IMPOUNRED 02 STORES , ‘
= RELATIVE ADJUSTED CUM
. ' ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
YES ' G . 1a 3.0 100.0 100,0
AV 97,9 MISSING - 100.0
FOTEL 460 100.0 100.0
VALID CASES 14 MISSING CASES 446
L__an&______HESTEWATER INCINERATED
. _ .. RELATIVE...ADJUSTED __._CUM )
] . , _ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL coRE FREQ (PCT) (PCTH (PCT)
- yes H 2 -  0ea 100.0__“ fpdf5"—__
] ‘ 458 9.6 MISSING___160.0.
TOTAL 460 10040 100.0
VALID CASES 2 MISSING CASES ., 458
| N — .-




FILE = INK

VALID CASES

271Wﬁ

03/21/78 = CREATED 03/21/78
,%, 0105 MASIEMAIER_QUMpEn IN _QCEAN
RELATIVE _ADJUSTED ... _CUM_____
, o , _  ABSOLUTE FREQ . FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
YES ' I 2 0.4 100.0 100.0
14 . . .
_458 99,6 MISSING___ 100,0_
TOTAL 460 100.0 100.0 ,
VALID CASES 2 MISSING CASES 454 -
g,_nins_;_"_mwAsrswATER CONTRACT HAULED | -
- S RELATIVE. ADJUSTED._ . CUM
, ~_ ABSOLUTE FREQ " FREQ FREQ
CATEGORY LABE cOonE FREQ (PCT) (PCT) tPCT
ves ‘ VI 123 26.7 100.0 100.0
- - __337 _73.3 MISSING..__100,0
TOTAL 460 100,0 . 100.0
VALID CASES 123 MISSING CASES 337
&;70507 wé:TFQ%IFQMJAMnFYflrﬁ
. . »
S RELATIVE ADJUSTED _CUM
. _  ABSOLUTE  FREQ . FREQ. FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
YES K 18 3.9 100,0  100.0
442 9641 . MISSING __100,0__— .
TOTAEL 460 i00.0  100.0
18 MISSING CASES 442




-

03/21,78 FILE - INK - CREATED 03/21/78
»---0108 wASTEwATEn TO DEEP WELL DISPOSAL
— e RELATIVE... ADJUSTED___...CUM_:
- - _ ABSOLUTE FREQ FREQ, FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
YES L R 0.2 100.0  100.0
489, 9.8 MISSING_100.0 ;
TOTAL 460 100.0 100.0
VALID CASES 1 MISSING CASES 459
» & Q'f 09. AVERAGE VOLUME INic DROCESS WASTE DISCH. A p‘ -
i Re_ATIVE __ADJUSTED CUM ,
.. . . _  ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABREL CODE FREQ (PCT) (PCT) (PCT)
0 A 237 51.5 61.7 61.7 )
170 3100 GPD 8 84 18.3 21.9 816
101 To 250 ¢ 32 7.0 843 91.9
251 To 500 D 10 2.2 2.6 94,5 '
S81.To. 750 £ 5 1.1 1.3 Q5,8
751 To 1000 F 5 1ol 1.3 97.1
OVER 1000 G 11 2.4 2.9 100,0
‘ 75 16.5 MISSING——100.0
ot i Teee oot
VALID CASES 384 MISSING CASES 76

e
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- CREATED 03/21/78

{ 03/21/78 o FILE = INK

>--0110.______PEAK VOLUME OF INK PROCESS WASTE DISCHAR .

[ ‘ S ' .

e e ~+ - - RELATIVE .. ADJUSTED...._CUM_

[ : ! ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CODE -FREQ (PCT) (PCT) (PCT)

| o T A 209 45,4 60,9 60,9 °

— 170100 GPD____ . . ___B.1_. 71 15.4. _20.7 ai &

| 101 To 250 ' c 26 5.7 7.6 89.2
251 TO 500 e 18 3.9 5,2 94,5
so;wfn 750 o E 4 0.9 1.2 85,6

| 751 70 1000 ﬂ Fo 3 0.7 0.9 96.5
OVER 1000 ' TG 12 2.6 3.5 . 100,0 o

' ' 117 25,4 MISSING. 100.0

l TOTAL 460 100.0 100,.0

T : . '
VALID CASES 343 117

MISSING CASES

0111
e

DOES PLANT HAVE NPDES PERMIT

nrtA1;ué__ADJUSIED————CUM——————~

ABSOLUTE FREQ FREQ FREQ

"CATEGORY LARFEL CODE FREQ (PCT} {(PCT} {(PCT)

YES 7 - A | 10 2.2 9.9 9.9

NQ ‘ 8 91 19.8 90,1 1.00.0

| 359 7810 MISSING 100,0
TTOTAL | 460 100.0 1000

VALID CASES 1ol

MISSING CASES

359
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03/21/78

FILE - INK .~ CREATED 03/21/78

012 HAS PLANT APPLIED FOR NPDES PERMIT ———— .
__ . ; L RELATIVE ADJUSTED....._CUM ..
_ ABSOLUTE FREQ "FREQ FREQ
CATEGORY LABEL ConE FREQ (PCT) {PCT) (PCT)
YES A g i.7 3.6 3.6
NO. _ B 2is 47.0 96,4 ion.o
236 513 MISSING  100.0 ,
T FOTAL | 460  100.0 100.0 -
VALID CASES 224 MISSING CASES 236

JAVE BERMIT FOR. _COOLING.WATER

RELATIVE _ADJUSTED . OUM__._

VALID

274

_ ABSOLUTE FREQ FREQ, FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
YES L 19 441 8.0 8.0
NO. 8 218 47 4G $2.0 1000 _
223 48,5  MISSIN i00.0
TOTAL 460 100.0 100.,0
VALID CASES 237 MISSING CASES 223
& 011S MUNTCIPALITY USES WASTE — ORDINANCE _
: RELATIVE. ADJUSTED CUM
. - _ ABSOLUTE FREQ FREQ FREQ :
CATEGORY LABEL CODE FREOQ (PCT) (PCTY (PCT)
YES A 84 18.3 100,0 100,0
375 81.7 MI1SSING 100.0
foTaL 460 100.0 100,0
CASES 84 MISSING CASES » 378




o 03s2i/78 FILE - INK  © =~ CREATED 03/21/78
>~ ~Ql16 .. . MUNICIPALITY IMPOSES SEWER USE CHARGES
e e e T 0. i RELATIVE._.ADJUSTED_ ___CUM______
] f . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL . . CODE  FREG . (PCT) (PCT) (PCT)
}» YEs T B 162 35,2 100.0  100.0
| : . poa 64,8 MISSING _ 100.0
0 . . fotAL  4eo0 i00.0 100.0
VALID CASES 162 MISSING CASES . 258
0117 MUNTCIBALTTY SAMBUES BLANT WASTEWATES
—— RELATIVE - AQJUSTED CUM_
. T _. ABSOLUTE - FREQ FREQ. _ FREQ
CATEGORY LABEL " © COBE  FRER - (PCT) (PCT] (PCT)
YES . c 67 14,6  100.,0  100.0
-~ 393 @s.4 MISSING 100,90
TOTAL 460  100.0  100.0
© VALID CASES 67 MISSING CASES 393
L“_a;la_;_;_“MuNICIPALITy TSSUES SEWER PERMITS.
T . _.RELATIVE . ADJUSTED_ __cuM_____.
, “ " TABSOLUTE  FRea . FREa FREQ
CATEGORY LABEL .~ COPE  FREN (PCT) ~ (PCT) (PCT)
YES . . S ) 39 8.5 100.0  100.0
e el 420 01,5 MISSING...100.0
’ TOTAL . 460 100.0  100.0
e e e |- e e e e e RSN o s - .
VALID CASES 39 MISSING CASES 421
N
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03/21/78 FILE - INK - CREATED 03/21/78
& n11e MUNMTICIPALITY REQUIRES BLANT TO ANALYZE W
RELATIVE _ADJUSTED CuUM
. _ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
YES E 30 6.5 100.0 100,0
438 _93,5 MISSING 1000
TOTAL 460 100.0 100,0
VALID CASES 30 MISSING CASES , 43u
\_nize PLANT WASTEWATER IS TREATED BEFORE DISPO
1 :
- . . ._...RELATIVE__ADJUSTED CUM
. _ ‘ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONE FREQ {PCT) (PCT) (PCT
o A T 30 8.5 1340 13.0
B 201 43.7 .87.0 100,0
229 49,8 MISSING  100,0
T TFoTaL 460 100.0 1000
VALID CASES 231 MISSING CASES 229
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03/21/78 . FILE = INK - = CREATED 03/2i/78
>‘ 0121 INK._PRACESS ms;g__gs_;gggr;r\nv‘ NE_TOTAL.
L . : : RELATIVE _ADJUSTED _ CUM___ .
oo _. ABSOLUTE FREQ  FREQ FREQ
CATEGORY LABEL CODE = FREQ (PCT) (PCT) (PCT).
o ' A 78 17.0 . 78,0  78.0
1_T0 20 - B 2 1.5 7.0 85,0 ’
.21 To 43 - c 3 0.7 3.0 88.0
41 TOo 60 . D . 1 . 0.2 1.0 89,0
. 8i_To 99 = F 2 A 2.0 91,0
100 S 2.0 9.0  100,0
360 78.3  MISSING  100.0
TOTAL 460 100,0  100,0
| VALID_CASES 100 MISSING CASES __ 360
" - - :' - p— - -
' g7,01?5 — RESIN WASTE AS PERCENT OF TOTAL ' M-
‘ e e i i a - RELATIVE__ ADJUSTED..._ GUM___.
' o . .. .. ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL , ~ CORE FREQ - (PCT) tPCT) (PCT)
0 , A 70 15.2 . 97.2 97.2
17020 .. B 3. . _ 0.4 .. 2.8 .__100.0
' | ’ 388 84.3 MISSING 100.0
I, CTOTAL 460 100.0 "7 10040
VALID CASES 72 MISSING CASES  38s )
t
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03721778

\___n121 =01}
—

FILE = INK = CREATED 03/21/78

§
.

ED_RI OWDOWN-AS PER CENT OF TOTA|

-

BELATIVE.

ADJUSTED

CUM
‘ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) |
0 A 95 20.7 99.0  99.0 B
100 G 1 _ 0,2 1.0 100,0
T I 79.7 MISSING 100,0
TOTaL 460 100.0 100,0
VALID CASES 96 MISSING CASES 364
\._ Q124 _____ATR POLL WASTE AS PERCENT OF TOTAL -
i . 4
i . . RELATIVE _ADJUSTED cuM
' _  ABSOLUTE FREQ, FREQ, FREQ .
CATEGORY LABEL CODE FREO (PCT)H (PCT) (PCTY
0 B A 73 15.9 58,6 98.6 )
1_T0_20_ . B i 0.2 1.6 100,0
i 386 83.9  MISSING  100,0
s ) TOTAL 460 10040 100.0 N
VALID CASES 74 MISSING CASES 386

-t e ©

- o e o,
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03/21/78 | FILE = INK = CREATED 03/21/78 .
(\ 0125 _ SANITARY WASTE AS. BERCENT oF -m:-rm_" . ‘ .
- S ’ RELATIVE _ADJUSTED. __CuM
- ,  _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL . ConE FREQ (PCT) APCT) (PCT)
0 S , A 117 25.4 90,7 90.7
1 TO 20 ‘ B 4 0.9 3.1 93,8 .
21 1o 40 - S Cc . oa 0.9 3.1 96.9
100 o - e nh 0.9 3.1 100.0
: 131 72,0 Jajqczmr. 100.0
TOTAL 460 ' 100.0 160,0
VALID CASES 129 MISSING CASES 331
oy / ! B
&,,oi?s ——COOLING WATER. AS PERCENT.OF TOTAL . ...
s ... - RELATIVE _ADJUSTED cuM
T - _  ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL cone FREQ (PCT) (PCT) (PCT)
o T A 122 - 26.5 87.8°  87.8
1_T0_20 S B > 0.4 _l.____89,2
21 To 40 ¢ 1 0.2 0.7 89,9
41 To 60 T T 0eb 1.4 91,4
|- 61_TO__80 e 2 R T Y, 2.2 93,5
8i To 99 R &, 0.9 2.9 - 96.4
/ . : —‘_-__I__;._'_- cRe e e Dl - — L ‘7
loo e s 1.1 3.6  100,0
' 321 ..___69,8 MISSING.__._100,0
TOTAL 460 100.0 100.0
| VALID CASES 139  MISSING CASES 321 7
; - - . o - - : PR
. 279
\ , ’ ~ ,




03/21/78 FILE = INK - CREATED 03/21/78
127 OIMER WASTE AS PERCENT OF _TOTAL —
RELATIVE. ADJUSTED  CUM _
- . . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COfE FREQ (PCTY  (PCT) (PCT)
0 A 39 8.5 55,1 95,1
i fo 20 ) 1 0.2 2k 97.6 —
81 To 99 F i 0.2 2.6  100,0
419 91.1  MISSING 100,0
TOTRA 460 100.,0 100,0 .
1. _VALID CASES 4) MTGSTNG CASES® 419
\_ o012 TREATMENT BY NEUTRALIZATION-. - -. ...
.. —RELATIVE _ADJUSIED CuM
.. . ~_ ABSOLUTE FREQ FREQ, FREQ
CATEGORY LABEL CORE  * FREQ (PCT) (PCT} (PCT),
T YES - A e 2.0 100.0  100.0
e 457 98,0 MISSING. _100,0 ]
TOTAL 460 100.0 100.0 ,
VALID CASES 3  MISSING CASES 451
7&? 0129 TREATMENT BY SETTLING
‘ RELATIVE _ADJUSTED cuM
. _ _  ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL " CODE FREQ (PCT) (PCT) (PCT)
YES B 36 7.8 100.0 100,0
424 92,2 MISSING.__{00..0 _
TOTAL 460 100.0 .100.0
' VALID CASES 36 MISSING CASES , 424
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2

| a3s21/7a CUFILE - 1INk - CREATED 03/21,78

>:-Q130_ ... TREATMENT B8Y FLOTATION

et e - " RELATIVE ADJUSTED CuM ..

o . ABSOLUTE = FREQ FREQ FREQ
CATEGORY LABEL COnE FREQ - (PCT) (PCT)  (PCT)
ST N ’ 460 - 10040 MISSING  100.0
_ o TOTAL _ ___460_ 100.0 100.0..
— VALID_CASES __.._._..0 MISSING CASES... 460___ -
- 0121 IQEATMENT 8Y POl YMER.
; : ‘
N RELATIVE _ ADJUSTED cumM
' o | - _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL = - "COPE  FREQ ' (PCTY ~ * (PCT) (PCT)
) 460 100.0 ~ MISSING 100.0
TOTAL 460 _ion.0 100,0 ~
VAL ID CASES 9 MISSING ‘m;;é 460
&W_QLBZ_;,"M-LAGOON TREATMENT .
e P + weweece . RELATIVE ADJUSTED ... _.CUM._..__
T ' ABSOLUTE - FREQ FREQ - FREQ
CATEGORY LABEL CODE . FREQ (PCT) (PCT) ~ (PCT)
Tyes T E 3 0.7 100.0 . 100,0
e el . 457, 99,3 _. MISSING. ._100.0_____
TOTAL 460  ~100,0 100.0 -
VALID CASES 3 MISSING CASES 457 -
‘ I. .- ) e e e e mm e o e e = < 4 =

-
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03/21/78 FILE - INK - CREATED 03/21/78
. nila CARRON ADSORBTION _TREATMENMT
RELATIVE ADJUSTED CUM
w _ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
460 ioo.0 MISSING 100,0
TOT Al 460 100,.0 100.0
VALID CASES 0 MISSING CASES 460 -
\ 0134 TREATMENT BY EQUALIZATION -
I . . _RELATIVE _ ADJUSTED __ CUM
- _ ABSOLUTE FREQ FREQ | FREQ
CATEGORY LABEL CODE FREQ (FCT) (PCT) (PCT)
. YES o e T T s 0.7 100.0 100,0
e _457 99.3___ MISSING. _100.0 :
TOTAL 460 100.0 100.0
| VALID CASES 3 MISSING CASES 457 ’
! —_— —— _
|
o — . e ———— ——— T o— - - — ——— - ‘
% 0138 TREATMENT BY EVABORATION
RELATIVE _ ADJUSTED cuM
. _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
YES H 11 2.4 100.0 100,0
649 _97.6 MISSING.—-100,0
TOTAL 460 10040 100.0
VALID CASES 11 MISSING CASES 449
f—- / . e ———— b . -———
H
P ———
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i

- 03/21/78 . FILE = INK .~ = CREATED 03/21/78 "

.

. Q136 TREATMENT BY LIME ADNITION , S ——

| - o - | RELCATIVE ADJUSTED = CUM ...
: | - | . ABSOLUTE  FREQ  FREQ FREQ
| CATEGORY LABEL . | CORE  FREQ (PETY  (PCT)  (PCT)
| E o 4 460 100.0  MISSING 100,0

. _TOTAL. 460 .__100.0.._....100.0 .

 VALID.CASES. _. 0  MISSING CASES . 460 . .. o

&,_n117 TRICKLUING EILTER TREATMEMT - _ ' -

. . RELATIVE__ADJUSTED CLIM
] , ABSOLUTE  FREQ FREQ =~ FREQ
- CATEGORY LABEL ) COnE FREQ ’ ,(PCT) (PCTY ‘(PVCT) ‘

" YEs - g 1 0.2 100.0.  100.0

i _ e 455 99.8  MISSING___100.0

i g - -y

TOTAL 460 100.0 10040

#

| . VALID CASES 1 MISSING CASES 459

I

-\ _e138_ . _. TREATMNT BY GRAVITY SEPARATION. _ .. S

, | , ~ RELATIVE ADJUSTED CUM
K L - _ .  ABSOLUTE FREQ - FREQ, FREQ
CATEGORY LABEL - - : COPE  FREA (PCT) (PCTY ~ (PCT)

i

YES - S 4,1 10040 100.0
T ¥ | 95.9  MISSING  100.0 ..

-~ TOTAL 460 100,.0 100,0 !

I o o mem———

"VALID CASES 19 MISSING CASES 441

S
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| 03/21/73 FILE - INK = CREATED 03/21/78

L* 0139 IREATMENT 8Y £1LTRATION
e —— e _RELATIVE. ADJUSTED. _ _CUM... .
A . ABSOLUTE FREQ FREQ FREQ

CATEGORY LABEL CORE  FREQ (PCT)  (PCT) (PCT)

"~ YES L s 0.5  100,0  100,0
T 4S6 99,1 MISSING _ 100,0_
TOTAL, 460 100.0 100.0
VALID CASES 4 . MISSING CASES 456

L",QLQO."..m.TREATMENT BY ALUM ADBITION

. e RELATIVE ADJUSTED. ..__.CUM..
! . _  ABSOLUTE FREQ FREQ FREQ

. CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
£ S e : - ' * —_

PYES ' M 2 0o 100.0 100,0

P oo L . e ....__458. .____99,6. __MISSING__100.0 .
! - Tmmmes | oee—e- Tm——— ‘

g TOTAL 460 100,0 100.0

r(- - s s e, .——_~...__._ m———— ———— - .}._.‘ — - - - -

, VALID CASES 2 MISSING CASES 458

£‘ Q14 ACTIVATED SLINGE TREATMENT

RELATIVE __ADJUSTED CUM

_ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL COBE  FREQ (PCT) (PCT) (PCT)
Tyes ' N 7 1.5 100.0  100,0
453 _98.5____ MISSING. 100..0
FOTAL 460 100.0 . 100.0
' VALID CASES 7 MISSING CASES 453

5
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. 03/21/78&  © ° . FILE - IN = CREATED 03/21/78
LooQle2 BATCH OR CONTINUOUS TREATMENT SYSTEM U
: Vo - RELATIVE ADJUSTED CUM
i o ‘ : . . ARSOLUTE FREQ FRFQ FRFQ
| CATEGORY LABEL . CcOPE  FREQ:  (PCT) (PCT) . (PET)
| BATCH | o A 3k 7.4 55,7 s5.7
. CONTINUOUS _ B 27 . 5.9 44,3 . 100.0.___
% ' 7 399 86.7 MISSING 100,0
’ - TOTAL 460  100.0  100.0
. VALID CASES 61  WMISSING CASES 399 T mm o
,mezn BATCH OR CONTINUOUS WASTEWATER DISCHARGE
i ' - _ o : . , o
L S S o REUATIVE__ADJUSTED ... .CUM__—__
_ T _ ABSOLUTE  FREQ - FREQ ~ FREQ
CATEGORY LABEL , COPE FREOQ C(PCT) (PCT) (PCT)
 Teaten T T 1 15.9  70.9 70,9 ,
|_ .CONTINUOUS . . .. _8_ 30 6.5 29.1 - 100.0._. .
' “ , 357 77.6  MISSING  100,0
" JoTaL 460 100.0  100.0
VALID CASES . 103 MISSING CASES _ 357
I _ —
1 T T ““ T T T
1 »
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03/21/78 FILE - INK = CREATED 03/21/78
Q144 YEAR WASTEWATER TREATMENT SYSTEM WAS INS % e

RELATIVE- ADJUSTED cuM
: » - ABSOLUTE FREQ FREQ FREQ -
' CATEGORY LABEL v COnE FREQ (PCT) (PCT) (PCT)

i C e - ———

56 1 0.2 2.6 . 2.6
57, 1 0.2 2.6 . 5.3 ___
60 1 C 0.2 . 2.6 7.9

B . . o

S R R Lo e e i i

ei i o.z2 2.6 10.5

e ———— mB2 X 062 246 13,2 ..

o woms ome a

68 3 0.7 7.9 21,1

[ . . e - c—— e o ———

69 & 0.9 10.5 31.6

—man — . J: N 2 0t S5.3.___.36.8

72 3 0.7 7.9 44,7

73 2 04

5.3 50,0

e R 76 5 bt .5e3.___. 55.3___

75 8 147 21.1 76.3

- = —_ -———  mem———

P . 76 5 1.1 13,2 89.5

b — e T S &4 eSS 10.5....100,0-

422 . %91.7 MISSING 100,0

- . et e s e _.T_O:‘__;':__ ..46.’_6._.‘. . 100,. 0. e 16"() . 5 e e e

" VALID CASES 38 MISSING CASES 422 )
\4} = - -
S — e e
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03/21/78 ~ FILE - INk = CREATED 03/21/78

'

‘0145 INSTALLED CARITAL-COST OF TREATMENT SYST.

) - S ’ . RELATIVE ADJUSTED CUM .. .
: _ ABSOLUTE ° FREQ  FREQ FREQ
CATEGORY LAREL CONE FRED (PCT) . (PCT) (PCT)

S8, 1 0.2 3.0 3.0

100 3. 0. 9.1 12.1 _

A B A 40“; 1 OQZ : R 3.0 . 15.2

600, 1 0.2 3.0 18,2

b e L By 117 DU S | DY SN - DO 24,2

' . 1000 i 0.2 3,0 27.3

1340. 1 0.2 3.0 30.3 -

B S | . _1500._ P 044 Bl 36.4

isod. 1 0.2 " 3.0 39.4

?OO(-):.“ - 3 . 0.7 9,1 48.5

— ‘ SRS SYY,Y,Y, DO R, D D ~3.0 . ...51,5.
6100. 1 Ne2 . 3.0 - 54,5

e e e e e ¢ e e ————— - P [ —

100086. . 3 0.7 9.1 63.6

= 17080, S N 02 - 3a0 —— 66,7l
11178. 1 0.2 3.0 69,7

15008, 4 9.9 12,1  81.8

e ==170004 - -2 1 20,2 - 3.0 84,8
18004, 2 0.4 6.1 90,9

3.0 93.9 -

hV]

; B 20000, 1 0e
e 0l .. 25008, . - T :

<9

.2 3.0 7 97.0
s5008. 1 0.2

‘3.0 100.0
- 92.8 MISSING 100.0 -

o & m : ©TOTIL 460 100.0 100.0
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. 03s21/7

.

8

FILE = INK

- CREATED 03/21/78

?——ﬂlhﬁ__~___AMMUAL_ﬂEERAIlDN_CﬂSiS_QE_IREAIMENI_SX<T

RELATIVE _ADJUSTED... CUM___

C 4.0

i ) _ ARSOLUTE  FREQ FREQ FREQ '
CATEGORY LABEL CORE  FREQ (PCT) (PCT) (PCT)

' T S T T A, 1 0.2 4.0 4,0 B
i . 45 1 0.2 4.0 8.0
104, 3 0.7 12.0 20.0
; 150, 1 0.2 4,0 24,0
b ‘ 244 i 0¢2 440 28,0
260. 1 2 32.0

600,

4,0

— e

36,0

1000, 8.. 1.7 32.0-.— 68,0
, 2000, 4 0.9 16.0 84,0
I ) T 3008, 1 0.2 4.0 88.0
% - e 5000 2. . 0ot oBol _96.0
L 300d. i 0.2 4.0 100.0
e 8. 435 94.6  MISSING  100.0
. . FOTAL— 460 10040-— 1000 . o
i

ea———r

P
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Ce3s21/78 FILE - INK - CREATED 03/21/78
| ' : L »
L. Qa9 'SLUDGE STORED ON PLANT PROPERTY [
. RELATIVE ADJUSTED - CUM
o o .. ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CORE - FRE®  (PCT) - (PCT) (PCT)
" YES ' _ A 2 0.4 100.0 100,0
Lo e o S o ..458 99.6 - MISSING .. 100.0 .. ...
. TOTAL 460 10040 100.0
v , s . ) - e Y
VALID CASES’ 2 MISSING CASES 458
>__len SLUDNGE _INCINERATED
i : '
[ . : . . " - .
- — Il _ RELATIVE _ADJUSTED. .. CUM_. ...
- 1 ' 7 TABSOLUTE.  FREQ FREQ FREQ
CATEGORY LABEL CORE . FRER . (PCT) (PCT) (PCT)
ves . 8 3 0.7 100,0  100,0
e S e G487 99,3 MISSING ..100,0 :
' TOTAL 460 100.0 . 100.0
| VAL CASES 3 MISSING CASES 457
. 7. , , o

\...Q151 .__ _.. SLUDGE IS SOLD

L . RELATIVE ADJUSTED  CUM
i , _ ' ABSOLUTE FREQ . FREQ FREQ
i CATEGORY LABEL CONE  FREQ (PCT) (PCT) (ecT)
. YES A ¢ 2 0.4  100.0 - 100,0
; ' . 458 99,6 MISSING  100.0
| \ e TOTAL . 460 100.0 100.0 N
§ . e . L L L

VALID CASES 2 . MISSING CASES 458

' i 289 j




™

| \
. 03/21/78 FILE = INK - CREATED 03/21/78

290 E

' ’
30152 SLUDGE 1S CONIRACT_HAULED - |
. .~ RELATIVE = ADJUSTED CUM e
. _ . ABSOLUTE FREQ FRFQ. FRFQ,
_CATEGORY LAREL CORE FREQ (PCT) (PCT) (PCT)
YES b 59 12.8  100.0  100.0
—— e e — 401  87.2__. MISSING_ 100,0. .
TOTAL 460 100.0  _.100.0
VALID CASES 59 MISSING CASES 401
%.-.Q153 ... .. SLUDGE 1S RECLAIMED ; ‘ e
| : RELATIVE ADJUSTED CUM .
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LLABEL CORE FREQ - (PCTY (PCT) . (PCT)
460 100.0  MISSING 100.0
Foimee e e CIOTAL . 460 ... 100.0. . 10040 ... .____..
L VALID CASES. . 0 MISSING CASES 460 | I
E__alsg SLUDGE _TRUCKED. TO.LAMDEILL BY BLANT l
.- e ————— —— e _=._RELATIVE... ADJUSTED cuM__ .
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL cone FREQ (PCT? (PCT) (PCT)
F 9 2.0 100.0  100.0-
e e i e et e 451 _._.__9B.0 MISSING_..100.0.
TOTAL 460 010040 100.0
T—— S—— 1 TR Mt it At %, i ] - 1o o e amm = 3 e - ‘.-._-.._\.._ - v - f T e — e W e B Ty —y
. VALID CASES 9 MISSING CASES 451




.1 03/21/78  FILE = INK - CREATED 03/21/78

.
i

4--B156...__ 1S SLUDGE CONDTTIONES

.. RELATIVE.. ADJUSTED  CUM____._.
. ABSOLUTE  FREQ FREQ  FREQ
CATEGORY LAREL - COPE  FREN (PCT) (PCT) (PCT) -

YES o A 3 0.7 2.5 - 2.5

N0 . L i .. B _._119 25,8 97,5 100,0-

338 73.5 MISSING 100.0

TOTAL 460 100.0 100.0

" VALID CASES 122 MISSING CASES 338

ik,

\. Q157 = CONTRACTOR USES PUBLTC LANDFILL - L

, , RELATIVE ADJUSTED .. CUM..___
: o _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL -~ = . CODE FREQ APCT) (PCT) (PCT)

YES . . A 50 10.9  100.0 = 100.0
L . L. 410 _ 89.1 MISSING, _ 100.0._ ..

P ! TOTAL 460 100.0 100.0

VALID CASES 50 . MISSING CASES 410

- +

L QIS8 CONTRACTOR USES. _POIVATE | ANDEILY

.

it .. RELATIVE. ADJUSTED. . CUM..._____
_  ARSOLUTE FREQ FREQ FRFQ
CONE FREQ (PCT) CHPCT)Y (PCT)

e —— e T ST —

CATEGORY LAREL

YES | 8 71

15.4 100.0  100.0

L, e nele il L. 389 . _84.6. ..MISSING..100.0.__. . __

S,

}
{ -
g A E TOTAL 460 100,0 . 100.0

4

' VALID CASES 71 . MISSING CASES ~ 389
' 291 '




03/21/78 FILE = INK - CREATED 03/21/78

Q159. CONTRACTOR INCINERATES SLUDGE U
l RELATIVE ADJUSTED CUM . .
; _ ARSOLUTE FREQ FREQ FREQ
| CATEGORY LABEL CORE FREQ (PCT) (PCTY - (PCT)
‘ . i ’ P
i YES c 17 3.7 100.0 . 10040
AR . 443 96.3.. MISSING _ 108.0— . .
i . - Mesemasans - .o — R :
i TOTaL 460 100.0 100,0
N ) v e . ’

VALID CASES 17 MISSING CASES 443
: ) | | S ‘ |
&__m,sn COMTRACTOR RECLAIMS SLUDGE : :
| . o .
e : _ _RELAT.IVE_ADJUSIED cuM

, - _ ' ABSOLUTE FREOQ FREQ FREQ
CATEGORY LABEL. CONE  FRE® (PCT) (PCT) (PCT)
. . — !

YES D 22 4.8 - 100.0 100.0

- - 438 95.2 MISSING___100,0
TOTAL 460 100.0 100.0

! ~ .
. VALID CASES 22 MISSING CASES 438

g*"Qi6l___“_.CONTRACTOR DISPOSAL METHOD UNKNOWM

i

l RELATIVE ADJUSTED CUM.. ..

! _ ABSOLUTE FREQ FREQ FREQ

i CATEGORY LABFL CORE FREQ (PCT) (PCT) (PeT)

% YES - E 144 31.3 100.0 100.0
e e 316 6847 MISSING  100.0._ . .

; - - - - - - - - - p - ' '
| TOTAL 460 100.0 100.0

VALID CASES 144 MISSING CASES 316

-,
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- e3/21/78

4

Q163

 CATEGORY LABEL

FILE - INK

COST PER GALLON OF S{UDGE DISPOSAL

o

ABSOLUTE
FREQ

FREQ

CONE {tPCT)

- CREATED 03/21/78

RELATIVE ADJUSTED

- CuM
FREQ
(PCT)

FREQ
(PCT)

79.3- ... ...

_ 4
; 2. 2 0ot 0.4 79.8
3. 7 1.5 1.5 81.3
- ) b 1 0.2 0.2 81.5 .
| - T 5. 6 1.3 ‘1Qq 82.8 .
T B s YA aa fégté"__' o
éu ] SN VU, S0 2. o Qb 044 843
§ Re 2 0.4 0.4 84.8
; [ TR T f“fg“ﬁ'"i ”Eog”“’“LLETSTW'“'EET;___""
e e edfei 14 3.0 3.0 887 .
| 11. 4 0.9 0.9 89.6
: ST TR 68 T 0 T s0.a
e :“wg;aldw;_;;fm;TZQQn;lq;_o;qfw.__.__o;gt-m_u;éo,SL_;_._-.
, 15, 6 1.3 13 sz.z
P ilélédfm__ﬁé'_— 0.4 0va . ez.6
- - —— 17 1 0,2 0.2 92,8 .
18, - 1 0.2 0.2 © 93,0
''''' o 1e. 1 0.2 02 Teas
— - 27, 3 0T 0,7 293,59 . -
27, 1 q.é T 0.2 94,1
T P3N T T 2 Te el "
e e P8, K 3 ..._____.__.6‘.7. e 2047 95,0

203




03/21/78

g

FILE = INK

- CREATED 03/21/78

26 e 0.9

95,9 -

. 0e4 0e4 9643
R T T 2s. 1 0.2 0.2 96.5
—_— - - 300 - 7 1.5... 1ls._ . on.0
i 32. 1 0.2 0.2 98.3
| T o 3a. 1 0.2 0.2 98.5
. 40 3 0.7 0.7 99,1 — .
43, 1 0.2 0.2 99.3
B 4%, 1 0.2 0.2 99.6
‘ 50 1 0.2 0.2 99,8
i 69. 1 0.2 0.2 100,0
) TOTAL 460 10040 . 10040 o -
|
§ e ]
! T T o :
; |




037217718

Q164 PERCENT OF

FILE - TNk

- CREATED 03/21,78

'FLOW BECOMING SLUDGE

, . RELATIVE ADJUSTED CuM
L - ABSOLUTE FREQ " FREQ |, FREQ
CATEGORY LAREL CORE FREQ (PCT) (PCTY (PCT)
0710 S A 40 8.7 71,4 71.4
6 TO 10 . B '3 1.7. 14,3 . ... 85,7 -
11 70 15° c 3 1.7 14,3 100.0 .
) 404 87.8  MISSING 100.0
TOTAL 460 | 100.0 .._.100.0 _._._. - .. _
. 5 \ L R
VALID CASES 56 MISSING CASES 404 e e
. Y
} \/ V ‘ Q1865 ' QFESPEC lTNK DIQCH_KRG@__MTTH WATER _
Lo e } o RELATIVE__ADJUSTED-___ CUM_ _.__.
S .. 8BSOLUTE FREQ FREQ FRFQ
CATEGORY LAREL CORE  FREO (PCT) . (PCT) (PCT)
- YES T T 3 0.7  100.0 - 100.0
e P ST P, i 457 99¢3___ MISSING_._100.0_.____
; o CTOTAL 460 100.0 100.0
— ] ,
© VALID CASES '3 MISSING CASES 457
. BN
| | | )
\...0166. . OFFSPEC INK SOLD TO SCAVENGERS e
AU ’ . RELATIVE ADJUSTED cuM
‘ : _ . ABSOLUTE - FREQ FREQ FREO
CATEGORY LABEL cong FREND (PCT) (PCT) (PCT)
YES‘: ’ ‘B . - = ‘!’2 ’ - Q.l 100.0 R 100'0
418  90.9  MISSING  100.0
TOTAL 460 100.0 100,0
VALID CASES 42 - _MISSING CASFS " 418
’ 295 -




03/21/78 FILE = TNk - CREATED 03/21/78

e TOTALoo. 460 ... 10040 . 10060 o~ e

. _ VALID CASES._ . .._3. — .. MISSING CASES ~..457. . .. oo o i o

296

0162 QEESREC _INMK GIVEN_ID _SCAVENGERS : _
. RELATIVE ADJUSTED  CUM .o
, _ ABSOLUTE FREQ FREQ FREQ
' CATEGORY LAREL CORE FREN (PCT) (PCT) (PCT)
© vyes ¢, 85 18,5  100.0 100,0
- — — 375 B1.5 _ MISSING.__.100.0
{‘ ‘TOTAL 460 100.0 100.0
. VALID CASES 85 MISSING CASES 375
| |
1 - .
\. .Q168_... .. OFFSPEC INK BLENDED INTO OTHER PRODUCT
——.. . RELATIVE ADJUSTED CUM ... .
: " ABSOLUTE FREQ  FREQ_  FReQ |
CATEGORY LABEL CODE  FREQ (PCT) (PCT)  (PCT) |
YES . - D . 378 82.2  *100.0 100.0 l
v 82 17.8 MISSING  100,0 l
TOTaL 460 100. 100.0 |
: — R
VALID CASES 378 MISSING CASES 82 ,
!> N169 AO_J'JAFD DISPASITION. ﬂf-; AFFSPEC INK
e e e+ e e e e . .._RELATIVE.. ADJUSTED . CUM.—
; _ ABSOLUTE FREQ FREQ FREQ
»  CATEGORY LAREL COPE - FREQ (PCT) . (PCT)  (PCT)
S GIVE 1 0.2  33.3 33.3
e eoem @ emna e e = o tnnens e ren mrees e 2 HAUL L 002 33,3 _ . 66,7 ..
! PAY 1 0.2 33.3 100,0
| T 457 39.3  MISSING  100.0




63/21/78 FILF - INK = CREATED 03/21,78

voQi70 PLANT HAS PH ANALYSIG OF WASTEWATER ‘ ‘ . .

; RELATIVE ADJUSTED .  CUM
5 o . ABSOLUTE+ FRFQ FREQ FREQ
CATEGORY LAREL . COPE  FREQ (PCT)  (PCT) (PET)

YES . & 53 11,5 100.0 10040
| ’ " 407 88.5 MISSING  100.0. ..

TOTAL | 460 100.0 100,0

. VALID CASES 53 MISSING CASES . 407
f R : |
- Q173 . PLANT HAS BOD_ANALYSYS OF WASTEWATER
L_m_-_l,mw,__m_n_..AA_m_m,. o S QELAIIMEm;ADJUSTEu_M CUM -
; _ o - ABSOLUTE. ~FREQ  FREQ FREQ
i CATEGORY. LARFL CONE FREQ (PCT) (PCT) (PCT)
! . S . . -
U i me Bgememlen i i i " - e e
. YES ’ o B 33 7.2 100.0 100.0
; R O 427 92.8 MISSING __.100..0. —
' TOTAL 460 . 100.0 100,0
5 - A ) o e - - . d
/ VALID CASES 33 © MISSING CASES 427 o
t ——— . S - . — - e
I 1
| _ ‘ S
i_.“ ce- B . o eEme . L . . L e e e _f‘_.....,.. N : . ,__.l___.__,.,-n B L S U S
&M_Qi73-;”;_.PLANT HAS COD ANALYSTS OF WASTEWATER o

| RELATIVE ADJUSTED = CuM
, | o '/ ABSOLUTE  FREQ FREQ FRFQ
l CATEGORY LAREL © COPE  FREQ C(PCT) - (PCT) (PCT)
Loves - C 18 . 3.9 100.0.  100,0
| S | 442 96.1  MISSING  100.0

- s o - s o - p -

P Lo E .7 toTal 4s0 100.0 100,0
VALID CASES 18 MISSING CASES 442
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03/21/78 FILE - INK = CREATED 03/21/78

P Q173 PLAMT HAS. SUSP _SOLINS _ANALYSIS.

RELATIVE ADJUSTED cuM

- me - - :
i
'
[

.

¥
~
i
U S 3o o S e L Lo S -

: ABSOLUTE ~ FREQ FREQ FREQ
CATEGORY LABREL CONE ~ FREQ . (PCT) (PCT) (PCT)
TTyRe T T T T T T T T T T T T T T T 3 T T T 90 T 1000 100,00
428 93.0 MISSING __100..0
TOTAL 460 100.0 100.0
VALID ‘CASES 32 MISSING CASFS 428
... QLZ4__.. . PLANT HAS TOTAL SOLINS ANALSIS OF WASTEW _.
:  RELATIVE ADJUSTED  CUM.___.
; ABSOLUTE FREQ FREQ FREQ
. CATEGORY LABEL CODE FRED (PCT) (PCT) (PCT)
: YES E 19 4ol 100.0  100.0 .
i e , il 481 ... 95,9 . MISSING._..100.0
i TOTAL 460 100.0 100.0 ‘ )
; ma A v e e A o b e = ‘, R . . - - e . N
VALID CASES 19 MISSING CASES 441

- _— . e . . -RELATIVE ADJUSTED  CUM ___
. . _  ARSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CORE  FREQ (PCT) (PCT) (PCT)

5 —— e masy -

YES F 19 4.1 100,0  100.0

e - G&1 o .95.9 MISSING  100.0 .

TOTAL 460 160,00 .100.0 '
VALID CASES 19 MISSING CASES~ 441

298
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a3/21/78 C FILE - INK- - - = CREATEDN 03/21/78
Q176 PLANT HAS OIL AND GRFASE ANALYSIS ¢ e

b

RELATIVE ADJUSTED CuM

Lo ; | _ ABSOLUTE  FREQ FREQ FREQ
- CATEGORY LABEL CORE - FREN (PCT)’ (PCTY = (PCT)
. YES . 6 17 3.7 100.0  100.0
; i 443 96,3  MISSING  100.0 __ .
| . | . TOTAL 460  100.0  100.0
VALID CASES 17, MISSING CASES 443 ‘
.&» Q177 BLANT HAS TURBTDLTY ANALYSIS. OF WASTEWAT . —
-~ - - . - RELATIVE._ADJUSTED... _CuM___
, \ © ABSOLUTE  FREQ FREQ  FREO
CATEGORY LABEL CORE  FREQ (PCTY . - (PCTI.  (PCT)
‘ TR S B i
YES . H 5 le1 100,0 100.0
e e e e 455 98.9.___ MISSING .100,0____
| CFOTAL 460 . 100.0 100.0 |
,  VALID CASES = . 5 MISSING CASES 455
\._Q178_._. . PLANT HAS TRACE ORGANICS ANALYSIS . S—
i RELATIVE ADJUSTED cum
| SR . ABSOLUTE . .FREQ FREQ  FREQ
'i CATEGORY LABFL ‘ CONE FREQ - (PCT) (PCT) (PCT)
| YEs . o 1 s - 1.1 100.0  100,0
L ' 455 ' 98.9  MISSING  100.0
i - , ‘ . TOTEL 460 100.0 ° 100,0
. VALID CASES s MISSTNG CASES 455
- 299
]
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03/21/78

Qls0

FILE =

INK

- CREATED 03/21/78

NEW CAP COST FOR RASFLINE WATER POLL REG

CATEGORY LAREL

LR e mmr s

COPE
500.

.3200.

4000,

5000,

AéSOLU?E
FREQ

1

ST B
1
2

6000e ..o 1.

RELATIVE
FREQ
(PCT)
0.2
0.2
0.2

0.4

Qo2 .

Y

ADJUSTED
FREQ
- {PCT.

2.4

2eB....__.. 4,8

2.4

4.8

e 14,3

CuM
FRFQ
{PCT

T 2.4

7.1

| - 7503 1 0.2 2.4 16,7
A T 10006. 11 2.4 ae.z 42,9
feem .. ——. 12060, . _0,2 el 45,2
f 15000. 2 04 4.8 50.0
E T 20004, PO 5.5 59,5
;-_" - e ..25000. 3. 0.7 1 66,7,
§ 3000n0. 3 0.7 7.1 73.8
E i 38000, 1 0.2 2.6 76,2
. . 40004, el 002 206 78.6
50000 2 0;4 4,8 83.3
T T 66065} 2 T 4.8 88,1
80000 1 n'g - IA | 94,5
125004. 1 0.2 2.4 92.9
P N - 150006, 1 0.2 " -2.6  95.2
175000 ..— 1 0.2 2.4, 97.6
1500000, 1 0.2 2.4 100,0
" ST TR, TTas . sene MISSING  100.0
’ e TOTAL . 480 §00.0 ——100.0 . _
[ e — - . — ~l
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03/21/78 FILE - TNK

Q1s8l

CATEGORY LARFL .

~ CREATED 03/21/78

ANNUAL OPER COSTS FOR SASELINE WATER REG

RELATIVE
FREQ
(PCT)

ABSOLUTE
FREQ

- 409 88,9

-1 L. 0.2

2 0.4

..1 0.2 .

’

ADJUSTED
FREQ
{(PCT)

CuUM
FREQ
(PCT)

88.9
0.2 . .. .

0.4 89.6

0.2 89.8

o~ 800. . 1. C0e2i i 042 L .90.0.. ..
5 | . Tooa. 8 1.7 1.7 91.7
T e R e 1206, 1 0.2 0.2 92,0
e i L50fa . a3 0T 04T 92,6
1837. 1 0.2 0.2 “92;31
S C2o0a. 8 i.1 1d1 93,9
R . 250 i 0.2 ‘9,2_ 94,1
g, 3005, 3 0.7 0.7 94,8
: S 3507 2 0.4 0.4 95,2
e — 400, S a1

4500.

oo | . 5000

N , . A00D, -
9000 .
12000,

i 1B08A

135000,

cen TOTAL - 460

0.2

1

0e2

100.0 .
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03/21/78 FILFE - INk = CREATED 03/21/78

s —r——

. Qlea. ONNR REGS TO HAVE ECONOMIC IMPACT ON PLA R —
. o RELATIVE =~ ADJUSTED cuM
_ ABSOLUTE FREQ _ FREQ FREQ
CATEGORY LAREL CONE ~ FREQ (PCT) (PCT) (PCT)
i YES A e 2.0 100,0  100.0
e et e . ..—&51 .. 98,0.. MISSING .. 100.0
TOTAL 460 100.0 100.0
VALID CASES 9 MISSING CASES 451
:,L._.QJ,BB____IHERMAL_EEGS_ID HAVE: ECONOMIC _IMPACT
é , |
b - ' \ RELATIVE _ADJUSTED CUM__
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CORE FREQ (PCT) (PCT) (PCT)
v - - . ! - - T
i YES 8 5 1.1 100.0 100,0
. — ) 455 _98.9 MISSING__ 100.0
TOTAL 460 10040 100.0
VALID CASES 5 MISSING CASES 455
Lo ' ‘ - -
i -
i
¥
i_.._.... Cam—e —e— — -~
L__alag___”_ SOLID WASTE REGS TO HAVE ECONOMIC IMPACT
b e e e - RELATIVE ADJUSTED ~CUM _.._.
s ] _ ABSOLUTE FREQ FREQ FREQ
i CATEGORY LABEL ConE FREO (PCT) (PCT) (PCT) ,
| m t ' « | ‘ LT
. YES c 59 12.8 1100.0 100.0
e m e L e 401 87.2 MISSING  100,0._ ...
‘ TOTAL 460 100.0 100.0

VALID CASES 59 MISSING CASES 401

— 302




G P e - e e e — —

03/2{/7? FILE - TNk - CREATED 03/21/78

| -0185_.._ ' OSHA REGS.TO HAVE ECONOMIC_IMPACT

CL ‘ o RELATIVE ADJUSTED . CUM
B ABSOLUTE FREQ FREQ FRFQ
COneE- - FRER (PCT) {PCT) (PCT)

i 7 4
| CATEGORY LABEL

,oyes T . D 110 23.9  100.0  100.0

O cee 350 7641 ____MISSING.__ 100.0__ .

100.0 100.0

TOTAL 460

VALID CASES

 MISSING CASES 350

\ Q186 ~ AIR POLL CONTROL REGS TO HAVE IMPACT

L RELATIVE ADJUSTED  CUM ..
, | "~ ABSOLUTE  FREG  FREQ FREQ
CATEGORY LABEL CONE  FREQ (PCT) ~ (PET) . (PCT)

YES o . E - 46 1040 100,0 100.0 y

7 ] 414 90.0  MISSING  100.0___.. .
. - TOTAL 460 . 100.0 100.0 7

7

VALID CASES . .46  MISSING CASES. 414 N
U_o1a7 TSCATO HAVE 'ECONOMIE_IMPACT ON_PLANT _— v -

I" . . -
S ] Ml .. .RELATIVE._.ADJUSTED  CUM._._ .
T . - ABSOLUTE  FREQ FREQ FREQ
{. CATEGORY LABEL CORE FRED (PCT) (PCT) (PCT)
o T T T e U T T T 87 7T a0 10000 100.0
el ... .393.. _._._85.4 _ MISSING  100,0...
é TOTAL 460  100.0  100,0 -
I e .- — PO DU

 VALID CASES 67  MISSING CASES 393 |
SRR ;o : 303 L




03721778 FILE = INK - CREATED 03/21/78

1 Qla8 SAFE DRINKING WATFR ACT TD HAVE IMPACT ——

‘ RELATIVE ADJUSTED . CUM

. ~ ABSOLUTE FREQ - FREQ FRFQ
CATEGORY LABEL CONE FREN (PCT) (PCT) (PCT)
YES G 1 0.2 100.0 100.0

459 99.8  MISSING  100.0 ...

TOTAL 460 100.0 100.0 !
feo vt mrmi e e - - G e e wemme ot s b e i
_ VALID CASES 1 MISSING CASES 459 o
Lt et vt m et ot e e U U
! R S e e P
s
— — - S — —— ¢ 3 48 — e e . - [ m— i
' ]
i
!
- [ A

304




——— ] —
i 03/21/78 - FILE = TNk - CREATED 03/21/78°

i <

S Q189 NEW _CAP. COSTS .TOMEET.ALL-REG. AREAS_ .

. RELATIVE ADJUSTED  CUM__ . .
| o , ABSOLUTE FREQ FREQ FRFQ
| CATEGORY LABFL CONE . FREN (PCT) (PCT) (PCT)
LT s U lGeh. Y T T es T T Te e T e
b e . 100R. 2 A 1.8 ..2.8

1500, 1 0.2 0.9 3.7
| o T 2000. 2 0.4 1.8 5.5
. . | e .__A;_.____.:,on&,_' I | 02 ... 0.8 -yvA
| i 3100, 1 0.2 0.9 7.3
| T 3206, 1 0.2 0.9 8.3
gu e i 2500 2 DB 1.8 10,1
| i - 4s0f., 1 0.2 0.9 11.0
g I so0d. 38 7.8 3300 as.0
% et i e 6000 e 1. . b2 0.9 45,00
: 7507, 1 0.2 0.9 45,9
) T A004. 2 0.4 1.8 4T
R SN S 10008 oo 1bo 3.0 12,8 60.6-.
12006: 1 n.2 0.9 61,5
15004, 2 04 1.8 63.3
e e e 20004, 11 2.4 10,1 73.6
25000. ? 0.4 1.8 75.2
;__ﬁ_  30606. ‘ 5 1.1 | 4,6 79.8
L - 38004, 2 9.4 1.8 81.7
i 40005. 3 0.7 2.8 84,4
- - 50000 E 0.7 2.8 87.2
| 80000 B 0.2 0.9 88,1
: -
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03/21/78 FILE - INK - CREATED 03/21/78

. 90000, 1 0.2 0.9  .B9.0-— .

100000,

W

0.7 2.8 91.7

Lead]

: A 125000. 0.2 0.9 9.7

oty

. 150004. 0.2 0.9 = 93.6 ..

200000, 2 YA 1.8 ° 95,4

: ‘ T 250606. 1 0.2 0.9 96.3 ”

1] . . .
‘ 300000, 1 0.2 0,9  _97e2. . _
_ _ 4000004 1 0.2 0.9 98,2

506000 1 0.2 0.9 99.1

e e et 1200000. . 1. 002 e ... 049 100.0

Do 35i 76.3 MISSING 100.0

T - e an o - vt o w > -

TOTAaL 460 100.0 100.0

C—g e —

S mm—.

o o

: [ e e e ——




R S

03/21/78 CFILE = TNK - CREATED 03/21/78

0190 AMNUAL .QPER_COSTS-T0 .MEET ALL.REG_AREAS.

. QELATIVE ADJUSTFD CUuM
ABSOLUTE FREQ FREQ FREQ

CATEGORY LAREL , COnE FREQ (PCT) (PCT) (PCT)

104, 1 0.2 0.9 0.9

S £-1) PO o 0.2- —.0.9 1.8

250, 1 0.2 0.9 2.7

500, 4 0.9 3.6 A

— bk e 1000 B VT Te3 136

1200, 1 0.2 0.9 14,5

1500, 2 0ot 1.8 16.4

e . e = POD0 e 10 PP i 94l 25,5 ..

2500, 1 0.2 0.9 26.4

27004 1 0.2 0.9 27.3

-

e s L L. 3000e b 049 e 346 . . 30.9.. ..

4000, 1 0.2 0.9 31.8

5008, & 1.3 5.5 37.3

—e smmmmee e 60000~ 37 o Ba0 ... 33.6. 70.9

4100, 1 0.2 0.9 71.8
7000. 2 0et 1.8 73.6

e e e i 7200, 1 0.2 0.9 74.5

12000, 1,8 83,6

7500, 1 0.2 0.9 75.5
o RONN. 3 0.7 2.7 78.2
L , . RS0R. 1 0.2 0.9 79.1
10000, 3 0.7 2.7 81.8
T 4
9

. 15000,

i n
D
.

3.6 87.3
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03/21/78 FILE = INK - CREATED 03/21/78

15000, 1 0.2 0.9 88,2 e

19500, 1 De2 0.9 89,1

20000, 0.7 2.7 91,8

3
30000 2 0.t 1.8 93,6 e -
| 37500. 1 0.2 0.9 94,5
LT ' 47008. 2 0.4 1.8 96.4
60004 i 0.2 0.9 9743ue -
65000, 1 042 0.9 98,2

105000, 1 0.2 0.9 99,1

—— 148000, S 0e2.... 0.9 .. .100.0

- - e 350 7641 MISSING- 100.0
i v nee —— v ———— = e esesasan e em em 0 D 40 R ) - - —

TOTAL 460 100.0 100,0

— o e e




‘03/21/78 FILE = INK - CREATED 03/21/78

S —RM1._ WHITE | EAD PIGMENT___ ...

- - RFLATIVE ADJUSTED ClM ...
: ‘ ~ ARSOLNTE FREQ FRFQ FRFQ
! CATEGORY LAREL ConE FREQ {PCT) (PCT) {PCT)

. NO. PLANTS DSING A 9 2.0 100.0  100.0

e 481 98,0_.__ MISSING___.100.0

TOTAL 460 100.0 100.0

VALID CASES 9 MISSING CASES 451

FT ey S SV ——— - _ P e o . s A

\ RM2 _. .. ANTIMONY OXIDE e

- RELATIVE ADJUSTED CUM___ .
' o ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABFL cone FREOD - {(PCT) {PCT) TPCT
: . . !

'NO. PLANTS USING 8 3 0.7 100.0  100.0

S - .457 99.3 .. MISSING .100,0_____.

TOTAL 460 100,.0 '100.0

VALID. CASES 3 MISSING CASES 457

RM3 ZINC St FIDE

Y

—— e e - . demimee —e e RELATIVE. ADJUSTED. . . CUM.__..__
: ABSOLUTE FREQ FREQ FRFQ
FREQ (PCT) (PCT) (PCT)

CATEGORY LAREL conE

' NO. PLANTS USING & 77 51 11.1 100.0 100.0

— S mmmm e esemt e emen e emezaae e 809 L BRL9. .. MISSING 100,00 ... .

TOTAL 460 100,0 100.0

VALID CASES 51 MISSING CASES 409
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03/21/78 FILF - TNK '~ \CREATED 03/21/78
'
v RM4 ZINC OXIDE —_—
: RELATIVE ADJUSTED CUM
f ) _ ABSOLUTE FREQ FREQ FREQ
i CATEGORY LARFL CONE FREQ (PCT) (PCT) - (PCT)
NO. PLANTS USING D 15 3.3 100.0  100,0
- . 445 96.7 MISSING.. 100,0 ..
: TOTAL 460 100,0 100,0
VALID CASES 15 MISSING CASES 445
L [=]Y - ZING n)éTDF
- e - — RELATIVE.__ADJUSTED . _CUM____
) . _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CORE FREQ (PCT) (PCT) (Pch
NO. PLANTS USING ' E 52 11.3 100.0  100.,0
. — e 408 LB8L.Z.  MISSING 1000
TOTAL 460 100.0 100.0
1 VALID CASES 52 MISSIMG CASES 408
\._RM6_____ 7INC YELLOM
i
L- ———— RELATIVE ADJUSTED CUM .
! _ ABSOLUTE FREQ FREQ FREQ
l CATEGORY LABEL CORE FREN (PCT) (PCT) (PCT)
! —— . -
! NO. PLANTS USING F 2 0.4 100.0 100,08
E_. .. 458 $9.6 MISSING 100,0...
i T e mmeme- —————
i TOTAL 460 100.0 100.0
i , T
VALID CASES 2 458

MISSTNG CASES
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03/21/7R " FILE - INKk ' = CREATED 03/21/78
F RM7 ZINC _DUST
L o RELATIVE _ADJUSTED ... __CUM___
o _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COBRE FREQ (PCT) (PCT) (PCT)
NO. PLANTS USING . G 3 0.7 i00,0  100.0
_457 _99,.3 MISSING  100,0
TOTAL 460 100.0 100.0
VALID CASES 3 MISSING CASES 457
>—RMB_______MISC NI AG CU PB.OR RRONZE C
e S st i RELATIVE . ADJUSTED...__CUM____
. _  ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT)
_NO, PLANTS USING T 268 58,3 100.0  100.0
- - - | . 192 41,7 MISSING__100.0
TOTAL 460  100.0  100.0
VALID CASES 268 MISSING CASES 192
(k ’RMQ ‘ CADMIUM RED
: RELATIVE _ADJUSTED . CUM____
_ , _ ABSOLUTE FREQ _  FREQ FREQ
CATEGORY LAREL CONE FREQ (PCT) (PCT) . (PETY
NO, PLANTS USING T 79 17.2 100.0 100.0
381 B2.8 MISSING 100.0
TOTAL 460 100.0 100.0
VALID CASES 79 MISSING CASES 381
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03/21s78 FILE = INK ~ CREATED 03/21/78

]
}
\. .RM10.. ... CADMIUM e

RELATIVE ADJUSTED CUM. i
‘ _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL ; CORE FREQ (PCT) (PCT) (PCT) I
" 'ND. PLANTS USING J 50 10,9 1000 100.0
e . . 410, . ._ 89.1,.. MISSING 100.0__ "
TOTAL 460 100.0 1000
. VALID CASES 50 MISSING CASES 410
; oM11 CHBOME GREEM . ‘ l
_ RELATIVE _ADJUSTED  _CuM
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL ConE FREQ (PCT) (PCT) (PCT)
"7 NO. PLANTS USING K , 24 5.2 100,0 100.0
_436 94 .8 MISSING._ .. 100.0 .
TOTAL 460 100.0 100,0 g
*  VALID CASES 24 MISSING CASES 436
;__RMLZ__gu“.CHROMIUM OX1DE .. I |
e s .. _RELATIVE ADJUSTED = CuM_
' ABSOLUTE FREG FREQ FREQ
. CATEGORY LABEL CORE FREQ (PCT) (PCT} - (PCT)
i NO. PLANTS USING L 1 0.2 100.0 1000
b o s . _._459 99.8 MISSING  100,0
! L emme- - -~ - o o o s o - i
i TOTAL 460 100.0 100,0
- - ‘ — \
VALID CASES B! MISSING CASES 459
A\ .
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. 03/21/78  FILE - INK - CREATED 03/21/78
s RM13 ~CHROMIUM QXIDE _— -
e S . ._RELATIVE. ADJUSTED. CUM .. _.
, _ ABRSOLUTE FREQ FREQ FREQ
|  CATEGORY LARFL CORE FRER (PCT) (PCT) (PcT)
 NO. PLANTS USING T wm 9 2,0 100.0 100.0
‘ . o 451 98.0 MISSING.__100.0._ .
TOTAL 460 100.0 100.0
. VALID CASES 9 MISSING CASES 451
\..RM14___ . __ CADMIUM YELLOW OR ORANGE —
) C . RELATIVE ADJUSTED CUM.___
i _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONRE FREQ (PCT) (PCT) (PcT)
| NO. PLANTS USING A 64 13.9 100,0  100.0
e e e eeee .. 396 . ___86.i._. _MISSING.._.100.0 ___ .
{ : ) ' = ---n-—- -t an s an v - vy we
i TOTAL 460 100.0 100.0
VALID CASES 84 MISSING CASES 396
i
1 ) A
\_BMmis CHRAME_YEL 1 O
. : e e RELATIVE _ADJUSTED..  ClUM____
) . ~ ARSOLUTE  FREQ FREQ FREQ
. CATEGORY LABEL COnE FREQ (PCT) ~(PCT) (PCT)
Y*MEBT'PLAE?Euﬁgfﬁéf"_m”"_m"'_‘E~ i'"“"_EﬁE - 70.0 100.0  100.0 ~
%,_- ) et 2138 30,0___ MISSING 100.0. . .
TOTAL 460 100,0 100.0
!L__.. e e e ! e U O U UV
VALID CASES 322 MISSING CASES - 138
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03/21/78 FILE = INK - CREATED 03/21/78

RM16.. . CHROME ORANGE | R
‘ RELATIVE ADJUSTED cuM
ABSOLUTE FREQ FREQ FRFQ -
CATEGORY LABEL CONE FREQ (PET)Y (PCT) (PCT)
NO. PLANTS USING c 24 5.2 100.0 100.0
436 L .94,.8 MISSING  100,0.__ .
r TOTAL 460 100.0 10040
VALID CASES 24 MISSING CASES 436
g M7 MOLYBDATE ORANGE.WITH CR 0R PR
R A RELATIVE_ADJUSTED — . CUM__
, _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COPE  FREA (PCT) (PCT) (PCT)
NO, PLANTS USING ) ) 307 66,7 100, 100,0
- — 153, 33.3 MISSING__.100.0
! TOTAL 460 100.0 100.0
VALID CASES 307 MISSING CASES . 153

* b e e eeen we o - —_— o mm—— -

i
““—RM18___ .._. LEAD

o RELATIVE ADJUSTED CUM ...
. ABSOLUTE FREQ FREQ FREQ
© CATEGORY LAREL CONE FRED (PCT) (PCTY (PCT)
NO. PLANTS USING E A 1.3 100.0 100.0
454 98.7 MISSING  100.0 ...
TOTAL 460 100.0 100.0
VALID CASES 6 MISSING CASFS 454

e | —nmma G5 %yt eesemmman O I IS g e e x e s b e e e m —————
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. 03/21/78 FILE - INK - CREATED 03/21/78
\ RM1S PHI OXINE RED . _. e .
. o .. RFLATIVE. ADJUSTED CUM e
i ) ARSOLUTE FREQ FREQ FRFQ
| CATEGORY LABFL CONE FREQ (PCT) (PCT) (PCT)
U, PR S, e e e e T e . S
i NO. PLANTS USING - F 129 28,0 100,0 100,0
A ;
o rmp ¢ = et e £ i e ; 331 72.0.__MISSING__100,0. .
] TOTaL 460 100.0 100.0
. VALID CASES 129 MISSING CASES 331
b e e e e — e e N P —— e
Lu_nmzom . . LEAD
% e RELATIVE ADJUSTED CuM _._ _
; _ ARSOLUTE FREQ " FREQ FRFQ
CATEGORY LAREL CONE FREQD (PCT) (PCT) (PCT)Y
. NO. PLANTS USING G 3 0.7 100.0 100,0
B — . 457 99.3 MISSING 100,0... ..
TOTAL 460 100.0 100,40
VALID CASES 3 MISSTIMG CASES 457
I
1
i :
k BpM21 STt yER B 1S
r .
3 . RELATIVE ADJUSTED CUM .
‘ - ABSOLUTE FREQ FREQ FREQ
CATEGOKY LAREL cone FREN (PCT) (PCT) (PCT)
" NO. PLANTS USING . W 57 12.4 100.0 100.0
...... e — e 03 B7.6 . __MISSING . 100,0
TOTAL 460 100.0 100.0
VaLID CASES 57 MISSING CASES 403
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. 03/21/78 FILE - INK - CREATED 023/21/78
X
L ORM22 IRON RLUE WITH CYANINES

RELATIVE
: ) ARSOLUTE FREQ
i CATEGORY LABEL CONE FREQ (PCT)
. NO. PLANTS USING 1 299 65.0
: 161 . 35.0
: ———— ————

TOTAL 460

100.0

ADJUSTED
FRERQ
{(PCT)

100.0
MISSING

ic0.0

CuM

FRFQ
(PCTH

100,0

100.0 ..

316

VALID CASES 299 MISSING CASES 161
g__RM23_*__—_ZlMC_QR_CHROMLuﬁ~gRbmu GREY
T . ) RELATIVE _ADJUSTED . ..CIM.______
- _ _ ABSOLUTE FREQ _ FREQ FRFQ
| CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
i NO. PLANTS USING... g 1 0.2 100.0  100.0
i_ —— e e - 459 99.8 MISSING-.__100.0. . _
TOTAL 460 100.0 100.0
I .
VALID CASES 1 - MISSING CASES 459
i
g“_Rnaﬁ_,.". PHTHALOCYANINE RLUE -
oo A RELATIVE ADJUSTED cuM .
N ) ABSOLUTE FREQ FREQ FRFQ
g CATEGORY LABEL conE FREQ (PCT) (PCT) (PCT)
" NO. PLANTS USING K 343 74.6 100.,0 100.0
...... 117 25.4 MISSING 1006.0
f TOTAL 460 100.0 100.0
VALID CASES 343 MISSING CASES 117




03/721/78 FILE - INK - CREATED 03/21/78

S RM25______ DHTHALOCYANINE GREEN...-

- _ . .. .. RFLATIVE ADJUSTED.. CUM ___. _
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CORE FREQ (PCT) (PCT) (PCT)
'NO. PLANTS USING L 322 70.0  100.0 100.0
e e - 138._ 30,0 MISSING____100.0
TOTAL 460 100,0 100.0
VALID CASES 322 MISSING CASES 138
RM26 .. CHROMIUM PIGMENTS -
. . e ... RELATIVE ADJUSTED . _ CUM___ _
. , _ .——AKBSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CONE FRED (PCT) (PCTY (PCT)
460 7" 100.0 MISSING . 100.0
e __TOTAL 460 . 100.0 . 100.0 . . ___ —
VALID CASES. 0 MISSING CASES 460 . . e
__RM27 ZINC PIGMENTS
— . G  RFLATIVE__ADJUSTED._._.CUM______
C _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABFL CORE "FREQ (PCT) (PCT) (PCT)
" N0. PLANTS USING N Tt T 0.2 T 10040 100,0
Lo ol 459 . 99.8.___ MISSING...100.0 ___ _
TOTAL 460 100.0 100.0

MISSING CASES 459

VALID CASES 1
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03721778 FILE - INK - CREATED 03/21/78

RM28 LEAD PIGMENTS .
, RELATIVE ADJUSTED CuM
) _ ABSOLUTE FREQ FREQ  FREQ
. CATEGORY LAREL CONE FREQ (PCT) (PCT) (PCT)
' ‘ ) B
: 460 100.0 MISSING  100,0
- - TOTAL 460 . 100.0 100.0 - R
. VALID CASES 0 MISSING CASES 460 e
g_JmmuL____*nchLusnaENzxnEms_o;inxg;ns_nnAmsg_IouEP
A — ———— L RELATIVE-..ADJUSTED.. = _CUM._____

. _ ARSOLUTE FREQ FREQ FRFQ

CATEGORY LABFL CONE FREQ ,(PCT) (PCT) (PCT)

NO, PLANTS USING ) P 204“ 44:_3 100.0 100,0 )
e e e 256 55.7 MISSING..__100.0

- TOTAL 460 100.0 100.0

- VALID CASES 204 MISSING CASES 256
; - - o ——— o ——— o - S s - — P Y ——
i s, . -
“~—RM30_ _ .. DICHLOROBENZIDENE DIARYLIDE YELLOW TONER e
| - . RELATIVE ADJUSTED CUM ... ..
! _ ABSOLUTE FREQ FREQ FRFQ
{  CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
} -
© NO. PLANTS USING A 318 69.1 100.0 100.0 -
P - 142 30.9 MISSING  100,0 .._ .
; 100.0

_ VALID CASES 318"

-

TOTAL 460

MISSING CASES 142

100.0

318
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I. - —_ m— - - — A ——
I 03/21/78 FILE - INK - CREATED 03/21/78
i .
S_:RM31.___ PYRAZOLONE_RED . ——
. CRELATIVE. ADJUSTED. CUM ..
_ ABSOLUTE FRFO FREQ FRFO
CATEGORY LAREL ‘ COnE FREQ (PCT) (PCT) (PCT)
| NO. PLANTS USING B8 58 12,0 100.0  100.0
T e 805 BB.0__ MISSING__ 100.0___
TOTAL 460 100,0 100,0
VALID CASES ‘55 MISSTING CASES  40S
k..nmaa - MISC RED WITH ZINC+CRs OR PB S
' ‘ - RELATIVE ADJUSTED. CUM..___
i ‘ . ARSOLUTE FREQ '+ FREQ FRFQ
!~ CATEGORY LAREL COPE FREQ (PCT)Y (PCT) (PCT)
© NO. PLANTS USING c 49 10,7 100.0  100.0
: . , e o811 .. 89,3 MISSING... 100,0.____.
§ TOTAL 460 100.0 10040
. VALID CASES 49 MISSING CASES 411
'[ ! e J—
|
L, M3l MISC YFLLOW WITH ANTIMO ROMIUM
M3 , NY_ QR _gH
e e e e — i e . - — . RELATIVE. ADJUSTED - CUM.___ _.
_ . _ ABSOLUTE FREQ FREQ _FRFQ
CATEGORY LABEL CONE FREQ (PCT) (PCT) (PCT)
" NO. BLANTS USING o 41 8.9 100,0 100.0
e 819 e 9141.—_ MISSING... 100.0 ..
TOTAL 460 100.,0 100,0
! VALID CASES 41 MISSING CASES 419




03/21/78 FILE ~ INK - CREATEN 03/21/78
RM34 MISC YELLOW WITH CU nR DICHLCORORENZIDFNE —_—-

RELATIVE ADJUSTED CUM

320

_ ABSOLUTE FREQ FREQ FRFQ

CATEGORY LABEL CONE FREQ (PCT) (PCT)Y (PCT)

NO, PLANTS USING E 18 3.9 100,0 100,0
e e e el 442 . SG¢l_._. MISSING._ 100,0.._ -

TOTaL 460 100.0 100.0

VALID CASES 18. MISSING CASES 442
& RM3S —MISC YELLOW UITH NICKEL
R — —  RELATIVE _ADJUSTED... -.CUM—____
, _ ABSOLUTE FREQ FREQ FREQ |
. CATEGORY LABEL CONE FREQ {(PCT) (PCT) (PCT) i

'NO. PLANTS USING  F 3 0,7 100.0  100,0 |
I - 457 99.3 MISSING___100,0 l
14  eeeseneame @ et emew amen - o —

TOTAL 460 100.0 100.0

3 i
* VALID CASES 3 MISSING CASES 457
4;.- » wCme i = = - — -
: !
$__RM36___"_~MiSC CHROMIUM BLUE e e 'f
i“____l.ﬁ_.m_(. RELATIVE ADJUSTED CUM ..
' . ABSOLUTE FREQ FREQ FREQ
©  CATEGORY LAREL CODE FREQ (PCT) (PCT) (PCT)
. NO. PLANTS USING G 2 0.4 100.0 100.0

—— e e ... 458 99.6 MISSING 100,0 . ._
¢ . L - ———— hosttaintet ’
i TOTAL 460 100.0 100,0

VALID CASES 2- MISSING CASES 458
—




- CREATED 03/21/78
RM3T7_. MISC.-CAOMIUM. BLUES
! . . . .. REULATIVE. ADJUSTED . CUM__.__
_ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL CORE FREQ (PCT) (PCT) .~ (PCT)
~NO. PLANTS USING H 2 0.4 100,0  100.0
e 3 . 458 99.6 MISSING___100.0__ .
TOTAL 460 100.0 100,0
VALID CASES 2 MISSING CASES 458
.. .RM38.. . .. MISC COPPER BLACK i
! i, . - - RELATIVE ADJUSTED . cCuM_____
! o . ABSOLUTE FREQ FREQ FREQ
| CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT)
3 NO. PLANTS USING 1 4 0.9 100.0  100.0
i e — .~ 456 . .__.99.1 . MISSING ._100.0.___
? TOTAL 460 100.0 100.0
VALID CASES 4 MISSING CASES 456
| R T
BM29 M1SC CHROMIUM. BlLACK
[ : '
e . - - — —.RELATIVE _ADJUSTED . .CUM_____
, _ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL COPDE.  FREQ (PCT) (PCT) (PCT)
T B B - 460 ]:00.0 MIS_-SENG 100,.0
i : . -~ < o - —————— - v .
b e e _TOTAL. 460 100..0 100.0. . .. —
o VALID.CASES. ... .0___ ._MISSING_CASES 460 e L B .

e m—

03/21/78 " FILE -~ INK

e _....,,!4‘..: R

JS—

321




03/21/7R FILE - TNk - CREATED 0n3/21/78

« " RM&O MISC ANTIMONY LEAD OR ZINMC YELLOW G e ‘ ’
: RELATIVE ADJUSTED CuM
_ &BSOLUTE FREQ FREQ FREA
CATEGORY LABEL CORE FREO (PCT? (PCT) (PET) i
. . ND. PLANTS USING K 43 9.3 100.0  100.0
'! - .
Lo e ARy 5 v 4 90.7 MISSING . 100,0 — =
: TOTAL 460 100.0 100,0 -
3- - . ) . e
-VALID CASES 43 MISSING CASES 417
& M4 ANTIMONY WHITE AQUENUS NISE

.
H
«
1
H
H

- ' RELATIVE _ADJUSTIED . CUM

.
"

VALID CASES 28 MISSING CASES 432

[EE e mrmte % e e—— s - PRI VU PO e ee——

322

_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL ConE FREQ (PCT) (PCT) (PCT) .
. NO. PLANTS USING L 1 0.2 100.0 100,0
i
e e — —— 459 99,8 MISSING__..100.0
TOTAL 460 100.0 100.0
VALID CASES 1 MISSING CASES 459
]
.: _ |
N .RM&42._ DICHLOROBENZIDENE RER AQ - 1
RELATIVE ANJUSTED CUM_ _...
: . ABSOLUTE FREQ FREQ FRFQ
i CATEGORY LAREL CONE FREQ (PCT) (PCT) (PCT)
. NO, PLANTS USING M 2a 6.1 100,0  100,0
; | 432 93.9 MISSING  100.0 , |
TOTAL 460 100.0 100.0




_ R . oo “~
-

;. 03/21/78 : FILE - TNK = CREATED-03/21/78

M RM43____DICHI OROBENZINENE_YEILOW_AQ.

RELATIVE ADJUSTED CuUM ..

: - . ABSOLUTE  FREQ. FREQ FRFQ

CATEGORY LAREL CODE  FRER  (PCT) (PCT)  (PCT)
. NO. PLANTS USING | N en 19.6 100.0  100.0 -
e et : 370 _80.4 MISSING . 100,0 .

TOTAL 460 100.0 100.0
‘ . T T J

VALID CASES"~ ° 90 MISSING CASES 370 ,

\..RM44_  _MISC GREEN WITH CR OR CU : | o :

- : RELATIVE - ADJUSTED . CUM.___...
o » . ABSOLUTE FREQ ~ ~ FREQ FREQ ’

"1 CATEGORY LABEL ] CORE .  FREQ (PCT) - (PCT) (PCT)
i . . ! .. » . N

NO. PLANTS USING - 0 7 2 0s4 + 100,00 100.0

R ... _ ss8 99.6 MISSING _ 100.0.. .

TOTAL 460 100.,0 100.0

VALID'CASES 2 ° MISSING CASES 458

o~

\__BMas___ LEAD QR _CHROME YELLOW _AQ

e e SRELATIVE . ADJUSTED. CuM. ____.
) : ~ ABSOLUTE FREQ FREQ FREQ : -
| CATEGORY LARFL ¢ . COnE: FRER - (PCT) (PCT) (PcT)

— i —n e e

NO. PLANTS USING ° P 8a 19.1 100.0 . 100.0

U A ..an.444_4_372.L~_“wso.9“m_wurssryéu-.100,0.fm"f

I
7 TOTAL'  460. 100.0  100.0

VALID CASES 88 . MISSING CASES 372

-

323




RM&4E NICKEL OR CADMIUM YE|'LOW AQ S

03/21/7R FILE - INK - CREATED 03/21/78 ‘
RELATIVE ADJUSTED CUM
i

_ ABSOLUTE  FREQ FREQ FREQ
., CATEGORY LABEL COnE FREQ (PCT) (PCT) (PCT)
460 100.0  MISSING  100.0
TOTAL 460 100.0 1100.0 -
. VALID CASES 0 MISSING CASES 460 , e
1
L RM4Z OB ANGE EAD AQ !
z S ‘ | | ‘ , i
b e e o RELATIVE-_ADJUSTED.... . CUM
! _ -ABSOLUTE"  FREG  FREQ . FREQ :
i CATEGORY LABEL CORE FREQ (PCT) (PCT) (PCT) g
: . e — i
NO. PLANTS USING . R ‘61 13.3 100,0 . 100.0 ‘
. i
S 399 8647 MISSING__.100,0_ L !
i TOTAL 460 ~ 100.0 100,07 :
H i
: o . / i
VALID CASES 61 MISSING CASES 399 .
- e e L I ; _— .
| : ' ‘ |
\ ..RM&48... .. .DICLOROBENZIDENE.ORANGE AQ : , ——
. RELATIVE ADJUSTED CUM ...
‘ _ ARSOLUTE FREQ FREQ FRFQ
. CATEGORY LAREL CORE FREQ (PCT) (PCT) (PCT)
l : PIETIEY
S v 3 0.7 100.0 100,0° 1
457 99,3 MISSING  100,0 _.
; TOTAL 460  100.0 100.0 |
‘ — y
- . i '
VALID CASES 3 MISSING CASFS 457 |
“ - -

324




; 03/21/78 . FILE = INk - CREATED 03/21/78

A

C e RM&S____ -CDPDFD‘OE;CXANLDE_GRFEM_AQ_"- .

S

RFLATIVE ADJUSTED CUM
i ' : ARSOLUTE FRER FRER FRFQ
i CATEGOQY LABFL ; - conE FPEQ (PCT) (PCT) ‘ (PCT)_

v e ¢ L s Lk hm d e - P RPN LA T e L T e —

" NO. PLANTS USING A 78 17 o T l00.0 . 100.0

Nt e e __382 aa.o_"_”MIserG__-loo 0.

TOTAL 460 100.0  100.0 |
| e e e .
. VALID CasEs . 78 qusrme PASFS 382 i »

>--+ RMS0... ___. CHROMIUM GREEN aQ i

! ‘ ,
. RELATIVE" ADJUSTED CUM .

. \ B .~ ABSOLUTE FREQ FREQ FREQ
;  CATEGORY LAREL C CORE FREQ - (PCT) tPCT) (PCT)
. NO, PLANTS USING | B 2 .4 100.0  100.0

458 9.6  MISSING. ..100.0.____ .
i . -y - o | e - - o - - ’

! _TOTAL 460 100.0 100.0

VALID CASES 2 | MISSING CASES - 458

/L RMS CODPER OR CYANIDE SLUE_AQ

i
i . ‘ :
b e s T LU RELATIVE - ADJUSTED  cuM.
_ f T ___ ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL  CORE FRE® - (PCT) (PCTY . ¢PCT) i
NoL PLAd?éuﬁstG'"fm"“'fw'ﬁfc T T  els 106'5—""1do:o o
Sl c o365 80 2 MISSING  100.0
' : ToTAL 460' 100 6. "100.0

VALID CASES 91- MISSI‘\JG CASES 369

!

| S B B PV S L B - . L S YT
i

i

325 : : '




03/21/78 FILE - INK = CREATED -03/21/78 : ) | l
RM52 STLVER BLUE AQ ' : , —_

RELATIVE ADJUSTED CuM

_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL " CORE FREQ (PCT). (PCT) (PCT)
" NO. PLANTS USING D ‘ 1 0.2’ 100.0  100.0
. 459 99.8 MISSING ~ 100.0
é , TOTaL ‘--Zggw_ , ;3;:5- IEB?;- *
VALID CASES 1 Mtést&e CASES 459

I3

+

W .RMS4_. ._. READ LEAD NON AQ

REFLATIVE ADJUSTED CUM .

| ABSOLUTE  FREQ FREQ FREQ .
CATEGORY LAREL ' CORE  FREQ pCT) (PCT (PCT) |
NO. PLANTS USING ‘ F S 0.7 100.0  100,0
e e me 857 99.3  MISSING  100.0. 5
o i Tt T
VALID CASES 3 MISSING CASES 457
[l i - . .

b -, o— o

'k RMS3R

i SN
S S — . ___RELATIVE. .ADJUSTED. CUM ..
i ' _ ABSOLUTE FREQ FRFQ FREQ |
i CATEGORY LABEL CORE - FREN (PCT) ~ (PCT) (PCT)

1 —_ —— - —_— P U [

460 10040 ﬁféétms. 100.0

B . —————ton A—  tome % i e am s e ——

_TOTAL .. .460. .._._7100.0 .. 100.0. I

L__VALID CASES . .. 0 _._._ . MISSING .CASES__ 460 o oo e e

1
l N Y

326
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03/21/78 FILE - INk - CREATED 03/21/78

1

S BMSS__ . CADMIUM..OR-SELEMILM PED.NON_AQ

-

_ T .RELATIVE ADJUSTED CUM
, S ) A ABSOLUTE  FREQ FREQ  FRFQ
I CATEGORY LAREL , ConE - FREQ (PCT) (PCT) (PCT)

'NO. PLANTS USING - T 2 0.4 100,0  100,0 .

S TOTAL 460 100.0 100.0.

-

e .mﬁ_._hmmn.“._m;ﬂ““; S it 4SB 90.6 .. MISSING.—. 100.0 —__

VALID CASES 2 MIQSIMG CASES 458

..... - G o amwed e o s wRilee mm Tl L X ol il Ltk i it e e ——

L _RMSE ... . LEAD OR CHROMIUM YELLOW NON AQ , - —

, , , CRELATIVE ARJUSTED  CUM ..
o : ABSOLUTE . FREQ FREQ FREQ
CATEGORY LABEL CONE  FRE®  (PCT) _ (PCT)  _(PCT)

NO. PLANTS USING ~ H , 90 19.6 ©100.0 100,0 -

7

e TOTKL, 460 . 10040 100.0,

e o 370 8044 MISSING  100.0..__.

VALID CASES 50 Mrssrmc CASES' 370

R P PSR S — <. = B - e mem v e [ [

- RMS7 DICHLOROBENZIDENE. YEI' | OW NOM_AQ

: 0 . PP
[ . 3 .

) ; ABSOLUTF" FREQ FRER FRFQ:
. CATEGORY LAREL ) : conE : FREO (PCT) ) (PCT)  (PcT)

NO. PLANTS USING E 139 30.2 100.,0  100.0

T I 321 —.-69,8.._ MISSING  100.0 ...

; ' : - TOTAL 460 100.0 100,0
T e e e e et e L AL e S L T

VALID CASES 139 MISSING CASES 321

327

e e e RELATIVE _ADJUSTED . CUM_. .




03721778 FILE - INK - CREATED 03/21/78

|
pPMS8 LEAD OR CHROME ORANGE NON AQ e !
RELATIVE ANDJUSTED CUM

. _ ABSOLUTE FRFQ | FREQ FRFQ |
CATEGORY LAREL CORE FREQ (PCT) {PCT) (PET) l

NO., PLANTS USING J 84 18,3 100.0 100.0 ‘
© 376 '81.7  MISSING .100.0 .. !

TOTAL 460 100.,0  100.0
VALID CASES 84 MISSING CASFS 376
k RMEQ LEAD OR _CHROMIUM QLiJe NON_AQ

o RFLATIVE..-ADJUSTED.-om- CUM o

328

CT T TaBsoLUTE  FREQ FREQ FREQ
 CATEGORY LABEL. CONRE FREQ (PCT) (PCT) (PCT)
NO. PLANTS USING Tk PO 0.9 1000 100.0
——— — 456, 89.1..__MISSING_._100,0 —— [
: TOTAL 460 100.0 100,0
! —— — ———————— 4 Y
VALID CASES 4 MISSING CASES 456
: ) . B
N ..RM60 __. . LEAD OR CHROMIUM GREFN NON AQ e S ‘ i
RELATIVE ADJUSTED CUM }
_ ABSOLUTE  -FREQ FREQ FRED f
CATEGORY LAREL CONE FRED (PCTY (PCT) (PCT) 1
NO. PLANTS USING L 4 0.9 100.0 100.0 B
456 99.1 MISSING  100.0 |-
‘ TOTAL 460 100.0 100,0 1,
Fa : |
VALID CASES 4 MISSING CASES 456 |
' i
1
-
z
|




03/21/78 FILE = INKk ' '~ CREATED 03/21/78

—-RM&1 —...__COPPER .OR .CYANTDE--GRFEN NON aQ

S - RELATIVE ADJUSTED_. CUM ._._._.
Do -  ARSOLUTE  FREg FRFQ. FREQ
; CATEGORY LAREL cnnE FREQ tPETY  (PCT)  (PCT) -

'NO. PLANTS USING M BN ET 100.0  100.0

‘_m_“_._&;;ﬁmy.;"w“uam;;¢,u;;;;1a_w_“ea7___M1$HN&. 100, 0z =

| | | TOTAL 460 100.0  100.0

VALID CasEs lad MISSING CASES 316

! ) _ . ,
S ..RM62. . ... COPPER OR CYANIDE BLUE NON AQ

, RELATIVE ADJUSTED  CUM __.
o . ABSOLUTE  FREQ FREQ FREQ
. CATEGORY LAREL CORE  FREQ (PCT) (PCT) (PCT)

NO. PLANTS USING ' : A 166 36.1 100,0 100,0

BT L 294 63.9 - MISSING  100.0

TOTAL . 460 - 100,0 100.0
VALID CASES 166  MISSING CASES 294 )

w_ RM&3 SI|VER Bl UE _NON_AQ

e e e i <RELATIVE L ADJUSTED_ .. CUM.._
, ‘ o T T hesoLuTe FREQ FREQ FREQ
i CATEGORY LAREL ' COnE,  FREQ (PCT) - (PCT)_ (e

NO. PLANTS USING 8 . 0.2 1000 100.0 »
; et e o i 4B ~99.8.. _ .MISSING_.'100.0... ...
, r ’ TOTAL 460 100.0 100.0
] : - ‘ : T ‘ ‘ T -
— e e N

VALID CASES |  MISSTNG CASES 459




03/21/78 FILE = INK - CREATED 03/21/78 I
RME4 LEAD DRIERS —_
. : RELATIVE ADJUSTED CuUM ! i
, ARSOLUTE  FREQ FREQ = FRFQ
CATEGORY LARFL conE FREOQ (PCT) (PCT) (PCT) l
NO. PLANTS USING A 140 3044 . 100.0  100,0 i
320 69.6 MISSING . 100,0. |
TOTAL 460 100.0 1000
VALID CASES 140 MISSING CASES 320 : |7
L_.PMAR _ZINC DRIERS i % ,
e ‘ i
. - - S — , RELATIVE__ADJUSIED-—..CUM . |
: _ ABSOLUTE  FREQ FREQ FRFQ |
. CATEGORY LAREL . CODE  FREAQ {PCT) (PCT) ' (PCT) . |
'NO. PLANTS USING ' B Y 13.0 1000  100,0 |
Ce o e — 400 8Z.0 MISSING_—100,0
! - > e e o o v ' e o o i i
. TOTAL 46n - 10040 100.0 i
VALID CASES 60 MISSING CASES 400 |
¥ ° et et o s W § ot B E e — - ——— — — e o ——— i
L' rues MISC DRIERS S
RELATIVE ADJUSTED. CuM . ...
~ ABSOLUTE  FREQ FREQ FREQ :
© CATEGORY LAREL CONE  FREQ (PCT) (PCT) (RCT) |
i — ——
NO. PLANTS USING c 37. .0 100.0 100.0 |
423 92.0 MISSING 100.0 ..
TOTEL 460 100.0 100.0

i
|
VALID CASES 37 MISSING CASES 423
330




i

03721778 : FILE - INK - CREATED 03/21/78

4

L _RM&Z...___ NAPHTHENATE_DRIFRS

...RELATIVE . ADJUSTED ’ CUM '
o ] © ABSOLUTE  FREQ FREQ  FREQ
CATEGORY LABEL ‘conE FREQO (PCT) (PCT) (PCT)
. NO. PLANTS USING o 173 37.6  100.0  100,0
e e e el 28T 6204 MISSING—.100.0 _.__.
TOTAL 460 100.0  100.0 ‘
VALID CASES 173 MISSING CASES 287
é ) :
\ _RMe8 / ZINC SOAPS R

CUM .
FREQ
(PCT) -

ABJUSTED
FREQ -
(PCT)

P N B . . RELATIVE
‘ " ABSOLUTE FREQ

. _CATEGORY LAREL CORE  FREQ .~ . (PCT)

NO. PLANTS USING

VALID CASES

t RBMA&S LEAD

24

s04Aes

c
' TOTAL

MISSIMG CA

26

SES

5.2 100.0

94.8 _. MISSING ..

100,0 100.0

436

100.0

100.0 .

{

- L__VALID CASES.

. MISSING.CASES . 460 - __

331

.. RELATIVE_' ADJUSTED.

10040 10040, ...

CcCuM

| o - _ ARSOLUTE  FRFO FREQ FRFQ
| CATEGORY LABFL CONE FREA (PCTY (PCT) (PCT)
: 7 460 100.0 MISSING 100.0
e - ‘Z.TOTZL." LAQ




03/721/78 FILE - INK ~ CREATEN 03/21/78

RM70 DI N RUTYL PHTHALATE PLASTICIZERS ’ e
RELATIVE ADJUSTED CUM
‘ ) ' _ ABSOLUTE FREQ FREQ FRFQ
! CATEGORY LAREL CORE FREQ (PCT) {PCT) (PCT)
*  NO. PLANTS USING G 129 2840 100,0 100.0
i e “ | 331 72,0 MISSING  100.0 .__.._.
‘ TOTAL 460 100,0 100,0
VALID CASES 129 MISSING CASES 331

x o
S RMZY . DIMETHYL DUTHALATE  PLASTICIZERS

i el . . AP [ T A

b . e - e RELATIVE - ADJUSTED. = ... CUM o~
‘ ABSOLUTE FREQ FREQ ~ FREQ
i CATEGORY LAREL CONE FREQ (PCT) . (PCT) (PCT)
NO. PLANTS USING . H . Taa 5.7 Voo.o  100.0 '
e e e 436 94.3..__ MISSING._. 100.0.
i TOTAL 460 100.0 10040
VALID CASES 26 MISSING CASES 434
; ] i oo .
\ . RMT2, DIETHYL PHTHALATE PLASTICIZERS _—
C : RELATIVE ADJUSTED  cuM
) _ ARSOLUTE FREQ FRFQ FREQ
CATEGORY LAREL CORE FREQ (PCT) (PCT) (PCT)
NO. PLANTS USING , I 34 A 10040 100,0
_— e o426 92.6 MISSING  100.0
: TOTAL © 466 100.0 100.0
VALID CASES 34 MISSING CASES 426




03/21/74 C FILE = INK ~ CREATED 03/21/78

-~

V. RM73_

DI 2. ETry} aExYL_Q&IHALAIE.QLAsILCLZERS

i ~ ... .. .. . _. RELATIVE.. ADJUSTED  CUM.
| o o .. ABSOLUTE  FREN FREQ FREQ
CATEGORY LABEL g . CORE  FREQ (PCT) (PCT) (PCT)
' NO. PLANTS USING. 4 . 124 27.0  100.0  100.0
e e oo 336 7340 . MISSING_—.100.0.

= o

460

l1o0n.0

100,0

i

1 , :

! TOTAL
’ 124

§ ed——namim

VALID CASES

MISSING CASES - 336

[ ———— oo e e o

i
< _RM74 .. PARAPLEX

RELATIVE
FRER
(PCT)

Fo-

ADJUSTED
FREQ
(PCT)Y

i . ABSOLUTE

. CATEGORY LABEL CORE FREQ -

NO, PLANTS USING K 60 13.0 100.0

. B740..

100.0

[ R . - —

— B00

TOTAL 460 110040

VALID CASES 60 MISSING CASES 400 )

CUM.___ ...
FREQ
(ecT)

100.0 .

. MISSING.._.100,0 Z

$, BM7S BUTYL BENZY| PHTUAL ATE Dt ASTICIZER

- " ABSOLUTE

. . | FREQ
CATEGORY LABEL CONRE . FREN

(PCT)

FREQ
(PCT)

. i PELATIVE .. ADJUSTED._

COUM—
FREQ
(PCT)

© 'NO. PLANTS USING oL as

3.3 100,0 '

...MISSING.

100.0

b5 96,7

————— e e - [ camy o - PR .- ——

TOTAL

100.0

100,0 -.

VALID CASES . 15 MISSING CASES 445




03/21778 FILE - INK ~ CREATED 03/21/78
RM76 LEAD STARILIZERS , ' e e
RFLATIVE ADJUSTED cuM -
. ABSOLUTE FREQ FRER  FRFQ : !
. CATEGORY LAREL CORE FREQ (PCT) (PCTY  (PCT) %
NO. PLANTS USING M 1 0.2 100.0  100.0
Cee — S 459 99.8  MISSING....100.0-—_ |
f e .. TOTAL 460 100,0 100.0 | |
! had - Fotime sk s o e . ' oo Coe “ Y eme eewsd o ——— PO R, IR SNSRI i
VALID CASES 1 MISSING CASES 459 |
i - R - e
N AM7T ZINC QR _CADMIUM STARTILIZFERS 7
: | | | . RN |
b e e \ , RELATIVE- ADJUSTED . CUM______ . |
. _ . ABSOLUTE FREQ FREQ FREQ %
| CATEGORY LAREL CODE' . FRE® (PCT) - (PCTY  (PCTY - ] |
P i e —m mnns e —_. - : ;
© ND. PLANTS USING N -3 0.7 100.0 100.0 !
) ) 13 ‘ ot
e 457 99.3..__ MISSING.__100,0 i i
|  TOTAL 460 100.0 100.0 |
e — — - : _— ’ — ‘ ;
b _ _ e |
' VALID CASES 3 MISSING CASES 457 .
§ el o i
§ N ‘ ! ‘\
, - - s P . s e Ve — e e ————————— s . ‘ S e - e s . - —— ‘ i
; | 5
i : . _ i, . . \ .
v.RM78. _____ LEAD OR PHENOL STABILIZER
. RELATIVE ADJUSTED UM . |
_ ABSOLUTE FREQ FREQ FREO
' CATEGORY LABEL  CODE FREQ (PCT) (PCTY - (PCT)
! ‘ ' i
:  NO. PLANTS USING A 23 5.0 100.0 100,0 |
S .. 437 95.0  MISSING  100.0 i
i TOTAL 460 100.0  100.0 1
. | S !
VALID CASES 23 MISSING.CASES 437 . ]
~
334




i
t
v

\

03/21/78 FILE = TNk - CREATED 03/21/78
H . ‘ 1 ! ’ ‘
L--BM79_____ PHENOL WETTING.._AGENTS ——
;  RELATIVE ADJUSTED  CuM
. ABSOLUTE  FREQ FREQ . « FREQ
CATEGORY LABEL . CORE  FRER (PCT) (PCT) (PCTY
NO. PLANTS USING. 8 8 1,7 100.0  100.0 -
S U R . - 2 9843 MISSING- 100.0 ..
TOTaL 460 - 100.0 100,0 -
VALID CASES 8  MISSING CASES 452
i mmm mra 4 e e smmemvemmmmin ety e e o e e e e e oae - —— ey —— _————
V...RMBO.... . MISC WETTING AGENTS ——--
— REUATIVE ADJUSTED ~ CUM .-
L . ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL COPE-  FREQ (PCT) (PCT). (PCT)
NO. PLANTS USING. c . 27 5.9 100,0  '100,0
e 433 94.1 MISSING  100,0 .
TOTAL 460  100.0 1100,0 )

VALID CASES -

1

27

MISSING CASES 433

~J

335

'> RM81 TOLUENE VISCOSITY AGENTS

R e e — e e om0 o RELLATIVE ...ADJUSTED

i - | ABSOLUTE FREQ FREQ

| CATEGORY LABFL COnE FREQ (PCT) (PCT)

T NO. PLANTS USING © T T T s T Yees .

' e — e .. 458 _. .. 99,6 __. MISSING .

| TOTaL 46N 100.0 100,0

SV b e e e e e
VALID CASES 2 MISSING CASES . 4S8

CUM . ..
FREQ
(PCTY

100,0
100.0




03721778 FILE = INK, =~ CREATED 03/21/78

336

RM82 OHENOL ANTI SKIM AGENTS e
RELATIVE ADJUSTED cumM
_ ABSOLWTE FREQ  FREQ FRFQ
CATEGORY LAREL COnE FREQ (PCT) (PCT)Y (PCT) ,
NO. PLANTS USING £ 65 14,1 100,0 100.0 5
' . . 395 85.9 MISSING  100.0.—. . _
TOTAL, 460 100.0 100.0 :
VALID CASES 65 MISSING CASES 395 L
\RMB3_____ WERCURY PRESERVATIVES :
_ . —RELATIVE._ADJUSTED... ..CUM—_ |
: _ ABSOLUTE FREQ FREQ FREQ
. CATEGORY LABEL COnE FREQ (PCTY  (PCT)  (PCT) -
C e U, S . P .
" NN, PLANTS USING._ F 2 0ol 100.0 100,0 '
L et e e —— 458 99,6 MISSING__..100.0
j . TOTAL 460 100.0 100.0
 VALID CASES 2 MISSING CASES 458
; e et s e _— e . 1
{ .
\~—~RM84 ___.... COPPER PRESERVATIVES , e
: RELATIVE ADJUSTED CUM
' o ABSOLUTE FREQ  FREQ FRED
. CATEGNRY LAREL CORE FREQ (PCT) (PCT) (ecT)
NO. PLANTS USING G 6 1.3 100.0 100,0
454 8,7 MISSING 100,0
. TOTAL 460 100,0 100.0
VALID CASES 6 MISSING CASES 454




.

_TOTAL

03/21/78 . FILE - INK - CREATED 03/21/78
\__RM8S5.______PCP PRESERVATIVES ___ . -
_RELATIVE  ADJUSTED =~ CUM __.
, _ ABSOLUTE FREQ FREQ FRFQ
CATEGORY LAREL CORE FREQ (PCTY (PCT) (PCT)
NO. PLANTS USING W . B 1.7 100.0 100.0
| 452 _98.3. ___MISSING__100.0
N TOTaL 460 100.0 100.0
VALID CASES 8 MISSING CASES 452
'~ _RM86 ' _ . ZINC PRESERVATIVEé B
| : RELATIVE ADJUSTED CUM ..
k . ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL CORE"- ~—FREQ APCT) (PCT) (PCT)
B a6 100.0 0o,

MISSING 100.0

A

337

t 460 10040 100.0 .. . . __.
VALID CASES 0 MISSING CASES . 460.. o e
!
KL RM87 NTHER PRESERVATIVES.
I —_— i o em i e .RELATIVE ADJUSTED CUM ..
: - " ABSOLUTE FREQ FREQ  FREQ
i CATEGORY LARFL COnE FREQ (PCT) (PCT) (PCT
I ._.,_:_', . ' Grt e mme mn s e > PR A N e . - N P —— -
. NO. PLANTS USING J 19 4.1 1100,0 100.0
e e . 44) 95,9 . __ MISSING. 100,0 ._.__
TOTAL 460 100.0 100.0."
VALID CASES 19 MISSING CASES 441




01721778 FILE = TNk - CREATED 03/21/78

RMAS NAPHTHA BASED RFSTNS | e
o RELATIVE ADJUSTED CuM
. ABSOLUTE FREQ FREQ .  FRFQ
CATEGORY LABEL CORE FREA (PCT) (PCT) (PCT) o
NO. PLANTS USING A 36 7.8 100.0  100.0 |
: 424 92.2  MISSING  100,0..—mm
1 =08 - - - o~ - - e e - - - : |
E  TOTAL 460 100.0 100.0 !
[N .. s e ! . e et ——— -
’ : _ . |
VALID CASES 36 .  MISSING CASFS 424 ; 8
i |
“&, RMRY Tnfu;mrgnperuvbaguzgug___________sggURL ;
i ) ‘ . ,
b e N _ . RELATIVE—ADJUSTED.. CuM_—
: _ ABSOLUTE FREQ FREQ  FRFQ _
CATEGORY LABEL COnE FREQ (PCT) (PCT)  (PCT) ,
[
1 NO. PLANTS USING B 83 18.0- 100,0 ~ 100,0
§n,mm-.m“_m________u“__TA____- _377 B240. MISSING.___100,0
TOTAL 460 100.0 100.0
u? . . i
. VALID CASES 83 MISSING CASES 377
|
Fun iteew & ey e a0 Ao m————e s —— - —_ — e —_ -

".._...RM‘?O_--.._-,.'[OLUENE, OR ETHYLRENZENE SOLUBLE RESINS

P—

! . RELATIVE ANJUSTED. cuM ..
P T s ABSOLUTE FREQ FREQ FRFQ

| CATEGORY LABEL CORE FREA (PCT) (PCT) (PCT)

]

i NO. PLANTS USING c 62 13.5. 100,0 100,0

393 86.5 -~ MISSING  100.0 .-

; mmmmem | mmee- 2 e -

' TOTAL 460 100.0 100.0

© VALID CASES 62 MISSING CASES 398

338




T

03/21/78 FILF - INk =~ CREATED

L BM91.

03s21/78

TALUENE. OR-_NAPHTHA SALUBLE-RFSINS

—_— . ABSOLUTE
CATEGORY LABEL - CONE . FREO

§

RELATIVE -
FREQ
(PCT)

ADJUSTED

FREQ
tPCT)

. NO., PLANTS USING D 36
il G246

4610

i

TOTaL

7.8

" 100.0

100,90

CuM
FRFQ
(PCT)

100.0

92.2 . MISSING—_100,0.—___

é ; S
36 MISSING CASES 424

e S gV GGV N S D S

VALID CASES

e

RM92.....__ TOLUENE OR NAPHTHA ALKYD

5 " ABSOLUTE
-1 CATEGORY LABEL COPE  FRED
‘g-'No. PLAMTg-USING [
. \ < ias
? : | N TOTAL . 460
VALID CASES .15 MISSING CASES 445

|
\___BMQ1
.

RESIN

RELATIVE
FREQ
(PCT)

3.3
96.7

- - - -

100.,0

ADJUSTED
FREQ
(PCT)

100.0

MISSING

160.0

TOLUENE 0Q METHYLENE HLNRIDE SOL ..

e e i e 6 g e e s SRS

ABSOLUTE

| CATEGORY LARFL CORE FREQ
! . e

e e o e e en e g

FRFQ
(PCT)

" NO. PLANTS USING F 66

t i - . TOTAL 460

VALID CASES

339

MISSING CASES 394

14,3

- vy -

. 100,0

FRFQ
(PCT)

100,0

100.0

FRFQ
(PCT

100.0

el 394 . . 88,7 .__MISSING.. 100,0

s

o~ RELATIVE .. ADJUSTED_ ° cuM ___




03721778 FILE - INK -~ CREATED 03/21/78

RMS4 TOLUFNE OR -NAPHTHA SALUBLE POLYESTER " I — !
* |
RELATIVE ADJUSTED CuUM
.  ABSOLUTE FREQ FREQ -  FRFQ
CATEGORY LAREL CORE FREN (PCT) (PCT) (PCT)
NO. PLANTS USING 6 41 8.9 100.0  100,0 |
- - 419 91.1 MISSING . 100.0 . ™ I
, TOTAL . 460 10040 100.0 '
VALID CASES 41 MISSING CASES 419
\ RMGS_____ TOULUENE SOLUBLE-EROXY RESINS |
U RELATIVE.-ADJUSTED. - .CUM—.—_ l
i _ aBSOLUTE FREQ FRFQ FREQ |
*  CATEGORY "LAREL CONE FREQ  (PCT) (PCT) (PCT) |
NG, PLANTS USING TR 39 _..8.5 . 100.0 100,0... . !:
U P e 42) . 91,5 MISSING100.0 .. : ;
TOTAL 460 100.0 100,0 ’ i
vt 34 e e e o o - |
VALID CASES 39 MISSING CASES 421
—— e e R e — e I 1
R e - _ |
l
- - - Comar L cvm e e e -4 . am— e e e e v m m 4 i S ————— s e i ;
i v : | - o |
“. . RMS6 . TOLUENE SOLUBLE.POLYAMIDE RESINS e B |
|
W RFLATIVE ADJUSTED CliM |
. _ ARSCLUTE FREQ FREQ FREQ i
' CATEGORY LAREL CONE FREN (PCT) (PCT) (PCT) |
i
NO. PLANTS USING 1 49 10,7 . 10040 100,0 i
- - 411 89,3 ° MISSING  100,0 ;
TOTAL L0 100,0 100.0
VALID CASES 49 MIGSING CASES 411
|
~— — |

340




Tt

VALID CASES

’

341

MISSTNG CASES 6%

i e st 00 et I oo s ees s —— - ;
03/21/78 FILE = TNk - CREATEN 03/21/78
“——BMO7 ____ TOLUENE..SOLUBLE.UREA RESINS
‘ Ve “ ) ) .
- . L._RELATIVE ADJUSTED  CUM ...
- . ARSOLUTE  FREQ FREQ FREQ
| CATEGORY LaREL CORE  FREQ (PCT) (PCT) (PCT)
" 'NO. PLANTS USING 0T 29T T 6a3 T Ti00 . too.o0
f o e 43 93,7 _MISSING. _.100,0 .
| CTOTAL 460 100.0 10040
VALID CASES 29 MISSING CASES 431 h
% -RM98 . NAPHTHA SOLUBLE MELAMINE RESINS s
- RELATIVE ADJUSTED CUM _.
: . ABSOLUTE - FRED FREQ FREQ " -
CATEGORY LABEL CORE  FREG (PCT) (PCT) (PCT)
NO.. PLANTS USING K 43 _ 9.3 100,0  100,0
C T e 817 90.7  MISSING  100.0._° _ .-
TOTAL 460 10040 100.0
VALID CASES 43 MISSING CASES 417
& RMS9 VINYL CHI 0RINE DERIVATIVES i
b e e el s e o _RELATIVE - ADJUSTED-.. . CUM_ .. _
_ ARSOLUTE FREQ FREQ FRFQ
CATEGORY LABEL CORE  FREAQ (PCT) (PCT) (PCT)
©No. PLaNTS UsING L 91 19.8  100.0  100.0
— N e “1”,7“:-.:..‘;369-— R— BQe2. .o MISSTNG .. 100,.0 .. .
© TOTAL 460 100.0 100.0 A




FILE - TN«

[
i
-
}

VALID CASES

9

MISSING CASES 451

fr e

342

03/21/78 - CRESLTED 03/21/78
RM100 VINYL CHLORIDE DERIVED PVA N
RELATIVE -ADJUSTED CUM
_ &RSOLUTE FREQ FREQ FREQ
CATEGORY LARFL CORE FRED (PCT) (PCT) (PCTY
NO. PLANTS USING A 11 2.4 100,0  100.0 »
— e 449 . 97.6 . MISSING. -100.0.—— ..
TOTAL 460 2 100,0 __100.0
VALID CASES 11 MISSING CASES 449
|
N RM101 pUENOL _OR_TOLUENE SOLUSLE DV ALCOHO! ‘
I — v RELATIVE __ADJUSTED .. CUM/_ .|
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LABEL COnE FREQ (PCT) (PCT) (PCT)
L , .
NQ. PLANTS USING 8 -V 4.8 100.0 100,0°
- - . 438 95.2 ... MISSING-._.100.0
| TOTAL 460 10040 100.0
VALID CASES 22 MISSING CASES 438 .
\___RM102_ . VINYL CHLORIDE VINYLIDENE CHLORIDE
RELATIVE ADJUSTED CUM . .
_ ARSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CORE ' FREQ 1PCT) (PCT) (PCcT)
NO. PLANTS USING Cc 9 2.0 100,0 100.0
451 92,0 MISSING ~100.0 —
TOTAL 460 100.0 10040




L 03/21/73 FILE - TNk - CREATED 03/21/78
_RM103. TOLUENE sdguagsﬁlgaxgxcfsogLn; -
~~—. . RELATIVE ADJUSTED CUM ...
T , : ARSOLUTE FRED FREQ ~  FRFQ
. CATEGORY LARFL COnE FREQ (PCT) (PCT) (PCT}
! - . e m——— S e e o e P e ama T o ———i e e e L Tl i et e 4 e ...._.....-_i_.._..
. NO. PLANTS USING i n 90 19,6  100,.0 100.0
L — ot N e 370 _8044.._ MISSING . 100.0 . __
i -t > e o - v o o - o -
f - TOTAL 460" 100.0 100.0 7 _
e - e - —— R - = Seeie l e - - = M N
VALID CASES - 90 MISSING CASES 370 )
> - RM104 ... _TOLUENE SOLUBLE -~ "ACRYLIC SOLUTIONS
| RELATIVE ADJUSTED cuM .
: - ABSOLUTE FREQ FREQ FREQ -
.1 CATEGORY LABFL COnE FREQ (PCT) (PCT) (PCT)
NO. PLANTS USING - £ 78 17.0  100.0  100.0
e . 382 83.0  MISSING  100.0 ..
\ TOTAL 460 100.0 100.0
——— -3 - - i a A - ———— i
VALID CASES 78 MISSING CASES 382
'l ’ v.w
S BM10S TOLUENE SQLUBLE RUBIRNS.

ADJUSTED - CUM L

: e e el ot L SRELATIVE

i : . ABSOLUTE FREQ FREQ FREQ

| CATEGORY LABEL ConE FREQ (P _(PCTY  (PCT)
CoNoL RLANTS UsING | T R T g T e e
: . ' , - , A

S — i ~—-381....._82.8  MISSING . 100,0 .

j TOTAL . 460 100.0 - 100.0 7

VALID CASES

A

79

MISSING

S

CASES 381

343




03/721/7R FILE = TNK - CREATED 03/21/78

o

RM106 PHENOLIC RESINS : . PP——
, RELATIVE ADJUSTED CUM C
_ ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CONE FREN (PCT) (PCT) - - (PCT)
NO. PLANTS USING 6 157 34,1 100.0  100.0
—— 303 65.9  MISSING  100.0 .. --
3 TOTAL 460 100.0 * 100.0
VALIN CASES 157 MISSING CASES 303
3
\ BM107 ___ TOLUENE SOLUBLE STYRENE
L - e e RELATIVE., ADJUSTED—. CUM— .7
¥ _ ABSOLUTE FREQ FREQ FREQ -
| CATEGORY LASBEL ~ CcohE FREQ (PCT) (PCT) (PCTY :
NO. PLANTS USING  H 53  11.5 100.0 100.0 M
. . 1
| et ame oo omenm ‘ 402 BR.S5._ MISSING.._.100.0 |
| ToTaL 460 100.0 100.0
VALID CASES 53 MISSING CASES 407 -
{ .
\ _RM108_.__ ETHYLRENZENE OR....  PHENOL SOLUBLE OLE S
- . | RELATIVE ADJUSTED CUM _..
: ~_ ABSOLUTE FRED FREQ FREQ
i CATEGORY LABEL CONE FREQ (PCcT {PCT) (PCT)
NO. PLANTS USIMG 1 96 20,9 100.0 100.0
) - _.364 79.1  MISSING  100,0 _
3 TOTEL 460 10040 100,0
VALID CASES 94 MISSING CASES 364
z e
|

344 ,




A"

L —RM10S _ TOLUENE..OR-NARHTHA-SOLUBLE - .. SILICON

hd !

03/21/78 FILE - Ink - CREATED 03/21/78

- .-~ . .. RELATIVE ADJUSTED CUM
. : ’ : ARSOLUTE | FREQ FREQ - FREQ
CATEGORY LABEL ) CONE FREQ {PCT) {(PCTY = (PCT)

NO. PLANTS USING J 75 1643 100.0  100.0

e e i e o) L .3BS_____ B3.7._ . MISSING__ 100.0_

. TOTAL 460 100.0 100.0

.
Pk I

VALID CASES 75 MISSING CASES = 385

'
—

. RM110 . . TOLUENE SOLUBLE-MALETC SOLUTIONS

S RELATIVE ADJUSTED . CUM ...
ABSOLUTE FREQ FREQ. FREQ

- CATEGORY LAREL ' CoRE  FREQ , (PCT) (PCT) tPeT)

!
¢
i
!

|
|
i
i

NO. PLANTS USING K 4a 9.6  100.0  100.0

_______ L S - 416 L. 90.4 . . MISSING - 100.0

TOTAL 460 100.0 100.0

VALID CASES 44 MISSING CASES 416

B VOO P e i AL TR DRy dt BN U A AP SR

i . . .
'/\ RM111 TOLUENE SOLUSLE URETHANE _RESINSG

v

e+ e i 4 S0 . .RELATIVE .._ADJUSTED.. . CUM... ..
: ' ARSOLUTE FREQ FREQ FREQ

CATEGORY LAREL - COPE  FREQ (PCT) - . APCT) (PCT)

" NO. PLANTS USING L e 5.0  100.0  100.0

5

el e ioa. o371 95,0 ._ MISSING . .100.0

TOTAL 460 100,0 100,0

VALID CASES 23 ' MISSING CASFS 437

t

345




03/21/7R FILE = INk - CREATED 03/21/78

A .
RM112 MISC PESINS , 4 e
RELATIVE ADJUSTED UM o
: ARSOLUTE FREQ FREQ FREQ .
CATEGORY LAREL CONE FREQ (PCTY - (PCT) (PCT)
: Lo
NO. PLANTS USING M 62 . 13.5 100..0 100,0 .
C e - ) - 398 8645  MISSING 100.0-_“f“-],
TOTAL 460 100.0 “100.0
VALID CASES 62 MISSTNG CASES 398 } -]1
‘ N
g___mq'g ! QEMZENE ‘
S - : RELATIVE — ADJUSTED— . -CUM ———.
_ ABSOLUTE FREQ - FRED FREN B
CATEGORY—EABEL CONE FREQ (PCT) (PCT) (PCT)
NO. PLANTS USING . A 6 1.3 100.0  100.0
e e , BETECE Cele . o . . } : ) Lo ) ‘E o
ok - —_— 4_5.4 9857 ; MLSS‘IKNG___‘__I 00.0 . ‘
) TOTAL 460  100,0 100,0 o ,
S « l
VALID CASES 6 MISSING CASES 454
\._.RM11l4._... BENZENE TOLUENE MIXTURES B N - ‘
. RELATIVE ADJUSTED cuM ...
. _ ABSOLUTE FREQ FREQ. FREQ :
. CATEGORY LAREL CONE FREQ | (tPCT) (PCT) (PeT) !
NO. PLANTS USING 8 3 0.7 100,06  100,0 -
] L 457 99.3 MISSING 100.0 ..
TOTAL 460 160.0 100.0 -
VALID CASES 3 MISSING CASES ~ 457

346




03721778 FILE = INK - CREATED 03/21/78 a
}/,{_Q_M_l_ls, TOLUENE R
- CRELATIVE . ADJUSTED  CUM ...
‘ - - ARSOLUTE FREQ FREQ FRFQ
 CATEGORY LASFL _CORE  FREN (PCT) (PCT) (PCT)
. NO. PLANTS USING € . 168 34,8  100.0  100.0 ,
e s e . 30A 65,2 . MISSING .. 100.0.____
oo ' TOTAL 460 100.0 100.0
. VALID CASES - 160 'MISSING CASES 300
. v o
N _RMil6 .. TOLUENE ETHYLBENZENE MIXTURES - e
; RELATIVE ADJUSTED ~ CUM ... .
! - ABSOLUTE  FREQ FREQ FRFQ
| CATEGORY LAREL CONE-  'FREQ tPCT) (PCT) (PCT}
"TNO. PLANTS USING D 4 0.9 100.0  100.0
| . 7 - 456 99.1  MISSING  100.0'.....
5 . ) ToTaL 460 100.0 100,0
; . S - Lo , S , -
VALID CASES” - 4 MISSING' CASES 456
% e e
} RM117 _ETHYLRENZENE
e, ....RELATIVE.. ADJUSTED  CUM.._.
i . , .~ ABSOLUTE  FREQ .  FREQ FREQ
CATEGORY LABEL | H CONE  FREQ (PCT) (PCT) (PCT)
Mo sLanTs Ustne T E T 8 6.5 T100.0 1000
P i I e 431 93.7 ... MISSING. . 100.0
“UTOTAL T 460 100.0 100.0
i | . . - - _
" VALID CASES 29, MISSING CASES ' 431
347 ‘




03721778 FILE = INK ~ CREATED 03/21/78
RM118 ISQPHNRONE . ———— -
i
RELATIVE ANJUSTED CUM
ABSOLUTE FREQ FREQ FRFQ
CATEGORY LAREL CONE FREQ (PCT) (PCT) (PCT) |
NO. PLANTS USING F 30 6.5 100,0  100.,0
é — - 430 93.5 MISSING 10040 .
i TOTAL 460 100.0 100.0
VALID CASES 30 MISSING CASES 430
e e ) _ N
\__RrRMjile CARBOM TETRACHIORIDE_
L e - —RELATIVE... ADJUSTED _ _CUM — |,
‘  ARSOLUTE FREQ FREQ FREQ
CATEGORY LAREL ConE FREQ (PCT) (PCT) (PCT) -
' NO. PLANTS USING 6 i 0.2 100,0  100,0
- __455__ 99,8 _. MISSING.__100.0 . .
R TOTAL 460 100.0° 100.0 |
! " —— = g
\VALID CASES 1 MISSING CASES 459
H X . N N
Y%~ —RM120.....  CHLOROBENZENE _.__ .. =~ -
't SsoLuT RELATTVE  ADJUSTED CuM
ABSOLUTE FREQ FREQ FREQ
CATEGORY LAREL CONE FREQ (PCT) (PCT) (PCT)
460 100.0  MISSING  100,0
TOTAL 460 100.0 100.0

VALID CASES 0

MISSING CASES 450

348
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r T - o T
03/21/78 . FILE - INK =~ CREATED 03/21/78
S RM121. 12 4 TRICHLORORENZENE .. ...
" RELATIVE 4DJUSTED.  CuM
: : .- ABSOLUTE  FREQ FREQ- FRFQ
CATEGORY LAREL CONE  FREN (PCT) - (PCTY  (PET)
o o S - ak0 ion.0  MISSING  100.0
N — . TOTAL . ..460. ___100.0.. .. 100.0. .. -
i-~VALID CASES_.. ...0_ ... MISSING CASES.__460

i
i
i

M. RM122._ 1-2-DICHLOROETHANF

CATEGORY LABFL

RM123

- : , RELATIVE
- _* ABSOLUTE FREQ
CONE - FREQ (PCT)
460 100.0
.TOTAL 460 100.0
0 MTSSTNG GASFS 440

ADJUSTED CuM
FREQ FREQ
(PCT) (PCT)

MISSING  100.0

100.0 N

1a1sl TRICHILORQOETIHANE

—— e e ... .._RELATIVE._ ADJUSTED  CuM
r = " 7 ARSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CONE FRED (PCT) (PCTH (PCT)
i NO. PLANTS USING K 41 8,9 100.0  100.0
s 419.. ... 91.1 .. MISSING 100.0
TOTAL 460 100,0 100.0
- VALID CASES 41 MISSING CASES 410

349




03/21/78 FILE = TNK - CREATED 03/21/78
RM124 1¢1+2 TRICHLOROFTHANF —
RFLATIVE ADJUSTED  CUM
ABSOLUTE  FREQ FREQ FREQ
CATEGORY LABEL CONE  FRED (PCT) (PCT) (PCT)
NO. PLANTS USING L 1 0.2 100.0  100.0 |
459 $9.8  MISSING  100.0. — ..
TOTAL 460 100.0 100.0
VALID CASES 1 MISSING CASES 459

i “
\—RM125 815 2 CHIOROETHYL ETHER

ABSOLUTE

RELATIVE . ADJUSTED.— .CUM_. - -

; » FREQ FREQ FREQ

' CATEGORY LABEL COPE  FREQ (PCT) {PCT) (PCT)
460 100.0  MISSING 100.0

e —IOTAL_ 460 100.0 100.0 )
_VALID CASES__ ____.0_ _ __ MISSING_CASES__ 460

j

!

i

- R —_ R, . e

| \

— e e o o
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FILE -

\._RM128

| CATEGORY LABEL! CORE
TOTAL
VALID. CASES 0 MISSING

‘RELATIVE. ADJUSTED

ABSOLUTE FREQ FREQ
~ FREQ (PCT) (PCTY
460 100.0 MISSING
100.0 100.0

q3/21/778 INK - -ACREﬁiED 03/21/78

* _RM126 CHLOROFORM —
, . RELATIVE ADJUSTED  CUM

o | < ARSOLUTE = FREQ FREQ - FREQ
| CATEGORY LARFL COPE  FREOQ (PCT) (PCT) (PCT)

NO. PLANTS USING ) N 1 0.2 100,0  100,0
. 459 99.8  MISSING .100.0 . -
: TOTAL 460 1000 100.0

VALID CASES 1 MISSING CASES 459 /
‘,x aM127 142 nrr‘w‘ngn;z:mlgnig
e e - — RELATIVE- ADJUSTED. . _CUM

| , ARSOLUTE  FREQ FREQ FREQ
' CATEGORY LAREL cong FREQ (PCT) (PCT) (PCT) !
" NO. PLANTS USING O 1 0.2 100.0 100.0. -
P e 459 99.8. MISSING__ 100.0___ .

TN . - 20 s v - e - s am o
' TOTAL . 460 10040 100.0

VALID CASES 1 MISSING CASES: 459

. S - R _ R
1+3 DICHLOROPROPYLENE

CiiM
FRFQ
(PCT)

100,0




03/21/718 FILE - TNk = CREATED 03/21/78

"——RM]Z29 METHY) ENE CHINRIDE

- - Ce e --'RELATIVE ADJUSTED cum
! . ARSOLUTE FREQ FREQ FREQ
CATEGORY LABFEL CONE FREN {PCT) (PCT) {PCT)

: —VALID.CASES.... . .0 __ __MISSING_CASES_ . 460 _ .. .. ... . .. o_.

,  NO. PLANTS using A 13 2.8 100.0  100.0
| e memmm i e e AT 7.2 . _MISSING._ .100.0—— ..
; TOTAL 460 100.0 100.0
VALID CASES 13 MISSING CASES 447
' 3 : !
\ ..RM130 ... THICHLOROETHYLENE . e
" RELATIVE ADJUSTED cuM_._.. . [
_ ABSOLUTE FREQ FREQ FREQ |
CATEGORY LABEL , CORE FREQ (PCT) (PCT) (PCT) j
NO. PLANTS USING B . 32 7.0 100.0  100.0
, . - 428 93.0  MISSING . 100,0._—_
; TOTAL 460 100.0 100.0 ' g
e e — L e e e |
VALID CASES 32 MISSING CASES 428 E
: v e et e e e e - mm———— o s e — — ' : } E
o B
S RM131. . ETUYI ENE OICHLORINE IR
i o |
¢ e e v e e e = e e e RELATIVE  ADJUSTED. - CUM. . i
; 0 _ ABSOLUTE FREQ FREQ FREQ I
! CATEGORY LAREL CONE FREQ- (PCTY (PCT) . (PCT) o
L e e J— cem ettt + e e e m e e 3 i
560 100.0 MISSING  100.0 . .
e o e e o ieremee TOTAL. 2460 .. 10040.—. 100.0 . e ;

e ch e e S,
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03/21/79

RM132

FILE = TNk

PERCHLOROETHYLENE

- CRFATED 03/21/78

ADJUSTED CUM

‘1

- RELATIVE
g ARSOLUTE FREQ FREQ FRFQ
' CATEGORY LAREL CONE  ° FREN (PCT) (PCT) (PCT) \
NO. PLANTS USING' D 14 3.0 100.0  100.0
. .
bbb 97.0 MISSING  100.0.___.
TOTAL 460 100.0 100,0
VALID CASES . 14 MISSING CASES. 446
\_8M133___ NAPHTA
) e o R - RELATIVE __ADJUSTED .. CUM— .
i . : . ABSOLUTE FREQ FREQ FREQ
| CATEGORY LARFL CONE .« FREQ (PCT) (PCT) - (PCT)
"NO. PLANTS USING E 26 5.7 100.0 100.0
e e 63 _94.3.. . MISSING—— 100.0.._ .
% TOTAL 460 100.0 100.0
VALID CASES 26 MISSING CASES 434
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