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�neric Scenario: Newsp-aper Printing 

Newspapers are (Olllld globally and are printed i.o every major ciry as weU as i.o many smaller cities in the 
United Swcs. In 199'2, there were 1,S70 daily, 893 Sunday, and 7.406 weekly newspaper, in operalioo in the 
United swcs. They represent a cixculatioo of 60,083.265 daily, 62,.542,031 Sunday, and 55,445.601 weekly 
newspapen. Toe newspaper indu.say employed 453,000 worxm in 1992 (1). 

Ne,.,paper PrtntiDI Procems 

Tbiee cliffereot processes are u.sed i.o printing oew,papen: lithography, leuerprm. and Oexogi,iphy. In 1989. 
ofnet lithography wa u.sed by 84" of the daily oewspapen and ICC0llOled for S8" ot the daily ciroll.u.ion. 
Lctterprm was u.sed by 14" of daily oewsprpc:n, accountiDg for 31" of the daily c:irculllioD. Toe mnaining 
2" of daily new,papen re:pre$C1W11 11" of the daily ci=Jarion u.sed di-lilbo and flcxo,npby (2,3). 
Letterprm is 01111 of the oldest prinlillg ptOCeS.1CS aod is still u.sed for printio& oewspapen. but it is gndu.ally 
being replaced by offset lithognphy aod flexo,npby. 

in lithognphic printing of nCW1J)apen, a copy is lint produced, usually throu&h a compuleriml type-setting 
process. A copy is the physical layo111 of each page i.oclud.ina 1ex1 and am,ork. A film oeptive is then made 
of the copy and a plau: produced. The photognpbic image is tnllSferred to I.be pl11e through a developill& 
process .. The pwe cotlWDS the image a.ad the lllln-image areas in the $llllC plane, tbe dislincrioo is made by the 
physicocbemical pniperties of the plate. The image areas are grease receptive, whereas I.be 1100-image areas are 
water receptive. 

Ink is applied to the plate aod is then tran.,ferred to a robber<evertd blanket cylinder and then to the paper 
(illustmed in Fig= I), Tbe printing ink adh=s to the i=se-receptive IR:II. A dampening or fOWllain 
solution is applied prior to the in.It to coal the water-receptive areas (4). 
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Figure 1. Otts«t P1anov-aphlc (Llthogrllpbk) Prtntlnc 
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Recently. there has been more u.se of alcohol-free solut101U. The maJor substiru,e for ll11s is 2,buto�yethanol. 
Most o( the fountain solution evaporat03 during the pnnnng pr0CCS3, although some liquid waste is generated 
through the periodic replacement (1 to 6 weeu) of the solution in the tank$ {SJ. 

Developers and fu:en are uscd for pbotognpltic development in the aiaking of copy and ll!e printing of plat�. 
Waste solutions of the developers and fixers contain silver. Due to the marut -value of silver. many print.er, 
have equipment to =ver the silver from ,pent photograpltic solutions. 

Throughout all the printing proccw:s, ink builds up on various pans of the printing unit. Therefore, the pres= 
mUSt be cleaned to mainuin lligb print qumty and case of operation. SolVClllS moa commonly used are 
dtlori.naled compounds (such as l.l,l-u'icbloroetb3J)C or aietbylene c:hloridr) or peuolcum dimtlaies. Solvents 
with the ability to dry quickly often are chosen 1n miairnizr downtime. The primary waste generated by 
cleaning is in !lie form of air cmwions. Some� solvent cooraminared with inJc also is generated. 

Solnnt Usqe 

The use of clcaning ,iolvcnts usually is the IDD$t significant use of b.az.ardous chemicals in a a.ewspapet printing 
plant. lnla may al.so be a concern, b••1 because the majority of DCWl ink is black, bzwdous pigments are 
limilcd. In !lie printing iDdusiry much coDCCIU is focused on the poor air quality awed by solvcnu th.at are 
used •in cleaning. Typically cleaning is performed after each press nm. although complic.alions or color chang03 
may require clcaning more often. A press run lasts anywhere between \I, bout to 6-$ b.oon drpew:ling on the 
size of the newspaper. Cleaning u.sually is done with a cloth sarumed with ,iolvelll. Tbe entire blank.ct cylinder 
is wiped with the cloth for cleaning. To.is cloth is then placed in a drum for evenn,al clemi.ng at a laundromat. 

Sometimes a =sable sponge is used for this process, but typically a sponge requires more solvent usage 
resulting in more drips. Tbe solvent is put into a pail where the sponge is cominually wrung out. The speo.r 
solvcot is lllcn drumm:d for dispoMi wbilc tllc sponge is �. 

Another alternative is the use of an automatic blanket cleaner, however the use of these in the newsplll)Cr 
indu.my is rue. The automaied sy!!Cm uses spray bars to spray solvent onto the cyli.cder. The ex=s solvent 
is coUe<:ted in the inys below tbe pr=. TYPically, worur exposure to cleaning solvent is lower bee.au.so !lie 
solven1 is in an enclosed symm. 

Periodically, so� disassembly of the press is performed so tb.u pans can be wasbcd in tllc pans washer. Tbls 
usually is a sink equipped with a solvent sprayer and collection system- The solvent u.sually is reused until 
highly co�t•rninared and is then sent for disposal or recycling (SJ. 

During disassembly of the press. CODtact with the solvent typically is through air cmissiom and skin contact 
through handling. The first .poinl of contaet is through bandling of lhc iDcoming solm11. Solvent u.sually is 
received in 30- to 55-plloa drums. This is then tnnsfcrred to spray boales, bu<:ms, or Clll_isten for use at 
each press. l'lcpendin1 na the cype of solvent and the coot.ainer u.sed, mud! of it my evaporae in these •mall 
cootai.oen bdm-1 beini used. Often !lie C3%U.5ltn are equipped with lids to reduce evaporation. 

The next poim of C0lllaa is by lhc aaua.l cleaning process and bmdlillg of the wetted clod!. Gloves may be 
worn for thi3 stq,, but it this 00' occ=•arily the case. After cleaning the cylinders, !lie cloths u.sually are 
placed in a covered drum- If the drum is left uncovered. tbe solvent may cvapome from tbe cloths resulting io 
air emissions. The cloths are then sent to a laundromai for cleaning. In some cases a centrifuge is used oo the 
solvent-<:0otaminatta cloths before they are sect for clcaning. To.is reaieves some of the solvent ftom the cloths 
that can be reused in the pans washer. sent for di!pow. or recycled. Recycling u.Nally is dcoe off site by a 
vendor but can be performed on site. Solvent waste can be disposed of at a landfill or an incinerator !SJ. 
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Besides liquid wastes that arc drummed for disposal or recycling. there is a potential for wastewater crniss,oa.s 
co the treatment facility. These emissions include unrccovcred silver from developing, founta.10 solution, and 
developers. Volumes arc dq:,codent on activities at specific printen. 

Waste ink is difficult to measure along as it is usually found in other wastes such as cleaning cloth.s, fountain 
solution. and solvent. Ink has low volatility (3 to 10% for ooo.heatset ilW). Therefore most of the ink 001 
a bsorted 10 the paper is in the form of liquid cmwion. 

%PMN/IOO • W (lb/yr)•(\ - %Production/100 - l'Recovcred/100 - %Air Emissions/JOO) • 
lb/yr at one facility. 

Toe %VOC (by wt) retained by paper is 95% as per D«embcr 14, tm draft CoD.lrol Techniques Guideline for 
Offset Llthog:rapby. One large newspaper. with a daily cin:ulation of 225,000, gener.ues approximately 200 
gallons of waste ink per week. 

Worker Exposun 

Worker expoSUR 10 the PMN cbemical is expected to be primarily through the inhalation and dermal routes. 
Workers typically are exposed 10 solvent vapon during cleanin& operations, as well as during initial solveru 
transfer and baudling of used cleaning cloth.s. Similarly, dermal exposure is e� from the acrua.l cleaning 
operalioo.s. as well as during solvent and wasr� haDdling opemioo.s. Very few facilities usc au1oawic blanket 
cleaners, which are designed 10 minimize wornr exposure. 

The extent of worker expoSUR to the PMN chemical in these process Steps depcDdt on the ll3IUZ'e of the 
operalions used in inclividual facilities. Accurate qumtification of the various rowes for potential worker 
exposure is difficult with the limited information currently av�le for the generic PMN chemical. A search of 
Nad.onal Technical Information Service (NTIS) litenrure was ccndUCled 10 identify worker exposures to 
cleaning solvents currently used in newspaper pr.inting. A series of Health Hazard Evaluation (HHE) reports 
wuci by the National losti1111C for Occupational S.Uety and Heallh (NIOSH, Cincimwi, Ohio) were idenufied. 
However, in our limited review of the absttaetS of these rq,oru, we were unable to find specific informauon on 
the concentrations of solvent vapor, 10 which won:ers in the aewspape:r printing industry were exposed. 
NcverthtlC$5, the abstncts of the rq,orts did provide the following information th.at may be helpful in this 
assessment: 

• 1n a worker cxporure srudy coodudcd at The Boston Globe (9], NIOSH researchcn concluded
Iha! ·there was a potential for signifie3Dl dermal exposure to organic solvents, panicuJarly
glycol ethcn. • Tbc lack of glove usc by some won:crs md improper glove materials wen:
oo<ed to be importaru facton in dermal �-

• In a worker exposure srudy coodudcd at The Boston Herald (8], NIOSH reseatehers found
th.at iJo\m:>9yl alcohol (IP A), u&ed 10 clean the printing equipment. was present as vapon ,a
wock.toom air ll levels below the aazpt.ible SI.IDCWds. The NIOSH/OSHA time•weighred
avenge ('CW A) for IPA is 400 ppm (980 mg/ml). Tbe rcpon may present daails of the aaual
wweuuu:ions of IPA measured in breathing moc md work area air II the printing faciliry. tM
t.bae dela1Js were unavailable in the ab=.

lgb•l2li9P {mg/dayl; Inhalation of the PMN solvent is expected 10 be a significant route of worker e:q)OSUR tO 
th e  PMN cbemic:al, bec2llse of the volatility of the cleaning solvent and it.S method of application. It i.s very 
difficult 10 theoretically estimate the breathing wne coocenaalion of the PMN chemical lb.at would result from 
its use in the cleaning solvent. The lllO$t pmical means of estimating worker exposwe from the inhalatl00 
rowe would be to use penonal monitoring data from worker exposure studies conduaed of cleaning opcnt>Om 



Disposal Concerns 

The coai.a.incrs U5Cd 1c, transport the PMN cbemical 10 !he facility a.re a.ssumod 10 be recycled, cleaned 10 
remove con1ami=ion, and a:ppropriately landfilled or iocincrutd. All liquid and waicr wa.sies ari assumed to 
be rcU$cd, rq,� or air dried, and then disposed of as solid wa.sies. Solid wastes conWIWlg the PMN 
cbemical a.re a.ssumed to be <llil>oscd of 11$ing appropria1c mecbarusm.J. 
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