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I. DITRODUCTION 

Pursuant to the technical assistance program for Central and Eastern European countries 
funded by the United States Agency for International Development (USAID), the World 
Environment Center (WEC) team visited Akmenes Cementas (Akmenes) in Akmene,
Lithuania on October 5 through 11, 1994 and January 18 through 27, 1995. The purpose
of these visits was to assist Akmenes in implementing WEC's Waste Minimization 
Impact Project (WMIP). During the visits the WEC team identified several waste 
minimization opportunities for Akmenes and recommended equipment and process 
modifications. 



II. EXECUTIVESUMMARY
 

During October 5 through 11, 1994, volunteer experts, Frank C. Stevens and Franklin 
A. Phillips, and WEC Project Manager, Gretchen Mikeska, visited Akmenes Cementas 
(Akmenes) in order to review the work accomplished by Akmenes' Waste 
Minimization Committee (WMC) in regards to the Waste Minimization Impact Project 
(WMIP). A report on the WMC's accomplishments is provided in Appendix A and 
includes participation of the two cement consultants, A. Ivanauska and J. Kerzys,
 
hired jointly by Akmenes and WEC in 1994.
 

During the January 18-27, 1995 visit, several waste minimization projects were 
discussed. The implementation of these proposed projects will result in savings on fuel, 
materials, and water, as well as reduce emissions.(Appendix B-3). 

In September of 1994, the Lithuanian Environmental Agency (LEA) tested emissions 
by Akmenes. Results indicated that excessive particulates and gases were being 
emitted into the atmosphere. The WMC, volunteer experts, and WEC concluded that 
particulates and toxic gas (CO, NOx, and S02) emissions could be reduced while cutting 
cost by installing instrumentation and equipment designed to optimize the production 
process. Akmenes requested that WEC obtain quotations from manufacturers of 02 
and CO analyzers, as well as infrared pyrometers. 

Purchase of a pyrometer and portable gas analyzer is scheduled for May 
1995(Appendix B-5). The instrumentation is being financed by WEC and Akmenes. 
Further improvements are being considered for financing under USAID's pilot 
Environmental Action Program(EAP). Details of site visits by a USAID - EAP team 
to Akmenes was documented in a report which states that a $3.0 million USD 
expenditure for equipment would result in fuel savings of, ver $2.5 million USD 
annually. Improvements are estimated to reduce particulates, and gaseous CO, NOx, 
and C02 emissions by almost 50% and allow Akmenes to comply with LEA 
regulations. Funding for the improvements is currently being sought by USAID. 

In May of 1995, WEC Project Manager, Prabodh Shah, and volunteer expert, Frank 
C. Stevens, plan to visit the plant to assist with the installation of the WEC/Akmenes 
purchased equipment and training. 
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1.0 Introduction and Background Information
 

The World Environment Center (WEC) is an independent, not-for-profit, non-advocacy
organization headquartered in New York City. Established in 1974, WEC contributes 
to industrial development by improving industrial and urban environments, as well as 
health and safety practices. WEC provides "pro bono" assistance via environmental 
waste minimization programs to industries in developing countries using volunteer 
experts from industrial, academic, and governmental organizations. 

This report describes the first (October 5-11, 1994) and second (January 18-27, 1995)
visit by WEC managers and volunteer experts for implementation of the WMIP at 
Akmenes. Prior to WEC's WMIP activities, an eight day environmental assessment 
had been conducted at Akmenes in January, 1994. This project contributed greatly to 
WEC's understanding of the plant's operations, concerns, and waste minimization
 
proposals.
 

Akmenes has been chosen as a competing candidate for AID's pilot Environmental 
Action Program (EAP) in Lithuania. From January 19 through 26, 1995, a USAID 
team visited Akmenes to identify suitable EAP projects that produce both economic and 
environmental benefits. The proposed EAP project, totaling $3.0 US million in capital
expenditures, recommends purchase of pollution control instrumentation and the 
process optimization of two kilns in plant #2. For reasons of confidentiality regarding
Akmenes' financial information, details of the EAP project have not been included in
 
this report.
 

2.0 Findings and Observations 

2.1 Findings and Observations 

Akmenes was one of the largest cement plants built by the Soviet Union(USSR) prior 
to 1990. The plant was situated in Akmene because of its excellent supply of raw 
materials. The first plant was built during 1949 to 1959. Its four small wet process
kilns and grinding mills averaged an annual production of 1.0 million tons per year.
The plant was expanded in the years 1967 to 1974; a second plant was built adjacent to 
the fist structure with larger kilns and grinding mills. Since then, Akmenes' 
production capacity has increased to 2.0 million tons per year. 

Raw materials used in cement production include limestone(85%), clay(12%), iron 
oxides(1.5%), and silica(1.5%). To produce a kiln feed slurry, water is added to the 
raw materials after they have been crushed and ground into a fine powder. The slurry
is fed into large rotary kilns of 5 meters(m) diameter and 185m length, which are lined 
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with refactory brick and turn at 1 revolution per minute. At the discharge end of the 
kiln, a white hot flame (2000 0C) is ignited using heavy fuel oil. The heat goes 
upstream while the rotating kiln moves the slurry downstream, which takes about 2.5 
hours to travel through the kilns. The raw materials are subjected to intense heat and 
clinkered, forming cement compounds of silica, iron, aluminum and calcium. This 
clinker is ground in cement grinding mills with 5 per cent gypsum to form a fine gray
powder called cement. This product, when mixed with 2 parts sand, 3 parts crushed 
stone, and 1 part water, forms concrete, the basic building material for all types of 
construction. In 1991, Akmenes produced 3.1 million tons of cement. Decreased 
demand from the Russian market consequently lead to a sale drop to 723,000 tons/year 
at Akmenes after 1994. 

The Nos. 7 and 8 kiln now produce 800,000 tons/year, but could be modified to
 
produce 1.0 million tons per year. Updating and improving these two kilns provides

the best opportunity for Akmenes to reduce emissions and lower fuel costs.
 

2.2 Waste Minimization Committee Activities 

Much of the work of Akmenes' Waste Minimization Committee(WMC) is described in 
detail in Appendix B-3. As part of the WMIP, a number of in-plant projects will be 
implemented that focus on personnel health and safety training, preventive 
maintenance, improved level of dust control and spill minimization, better level of
 
process control, water and heat conservation, and lower energy usage.
 

2.3 WEC Training Program 

During May and in October, 1994, WEC conducted a training workshops together
 
with Akmenes' WMC. Additional training is scheduled for 1995.
 

2.4 Asbestos Plant Conversion 

By July 1995, the asbestos fiber used in corrugated building panels and pipes will be 
replaced by synthetic fiber. A German company supplied the know-how and financed 
the conversion. This has been a good investment for both parties in that it's profitable 
and environmentally safe. 

2.5 Alternative Fuels, Tires and Solid Waste 

The use of tires and solid organic waste as an alternative fuel source was researched in 
1994. Akmenes plans to install these facilities, if and when money becomes available. 
A firm quotation has been received for a tire/waste organics shredding system with a 
conveying line to the burner pipe for about $400,000 USD. Shredded solid fuels will 
be blown into burning zone of the kiln parallel to main oil burner, and will reduce fuel 
costs by about 10 percent. Low sulfur content of these alternative fuels will result in 
reduced S02 emissions. Funding of this project is being pursued under USAID's EAP. 
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2.6 Other Proposed Improvements 

Details on the purchase of a portable gas analyzer and pyrometer is shown in Appendix
B-5. The equipment would cost approximately $56,000 USD, however, payback is 
expected in three months through fuel savings. WEC will assist Akmenes in the 
purchase of the equipment and contribute $10,000 as part of the WMIP. 

3.0 Conclusions and Recommendations 

Since the initiation of the WMIP in January of 1994, the progress made at Akmenes 
Cementas has been satisfactory. The management is very capable and has kept the plant 
profitable. 

Utilizing a portable gas analyzer and infrared pyrometer will help decrease particulate
emissions and toxic gases. 

As discussed previously and in section 4.0, total compliance with environmental 
regulations, as well as lower operating costs, can be achieved with the expenditure of 
$3.0 million USD. 

3.1 Akmenes' Action Items 

Akmenes' WMC should prepare a report on their activities for the first quarter of 
1995. This report should include a summary of activities of in-country consultants 
working at Akmenes. In addition, a further series of emissions testing should be 
performed at the plant. 

3.2 WEC Action ftcms 

Frank C. Stevens is expecting information on Orimulsion, in reference to a very heavy
crude oil from Venezuela, for possible use in kilns at Akmenes. The crude is 
extracted with steam resulting in a fluid with the fine particles of the water emulsion 
and oil. Power plants are using Orimulsion and can be used in cement kilns. It should 
cost less than Russian oil, approximately $50 USD per ton. 

Akmenes requested data on kiln gas and particulate emissions from U.S. cement plants
using wet process for handling raw materials and feed slurry to kiln. During the WEC 
sponsored U.S. Study tour in May and June, 1994, representatives from Broceni 
Cement plant(Latvia) and Akmene Cement plant(Lithuania) visited three wet process 
plants. 



3.3 	 Consultant Assignment 

The In-Country consultant report of activities at Akmenes to date was sent to WEC and 
Akmenes in April of 1995. 

3.4 Other Recommendations 

Equipment quotations are to be finalized by early March 1995, and WEC will place an 
order for the portable gas analyzer (Testoterm), and pyrometer (Quadtex) (see 
Appendix B-7). Shipment is pending upon receipt of Akmenes' portion of the funds. 

4.0 USAID - WEC Funding Program 

In January 19-26, 1995, a USAID selected team met in Akmenes and Vilnius to 

collect 	further information required for the pilot EAP in Lithuania. 

The following persons were introduced during the first meeting on January 19, 1995: 

Brandon Prater, USAID, Europe & New Independent States, Washington, 
D.C. 

* 	 Nicholas Jenks, Regional Development Officer, USAID, Vilnius Lithuania 
* 	 Veslev Stecevic, Project Specialist, USAID, Viinius Lithuania 
* 	 Dr. Zina Gaidrene, Professor of Economics, Vistanto Didzioj, Vilnius, 

Lithuania 
Dr. Romas Lenkaitis, Chemical Engineer, Lithuania National Environmental 
Strategy, Vilnius, Lithuania 

0 	 Simonas Vutis Anozis, General Director, Akmenes Cementas, Akmene, 
Lithuania 

0 Dr. Algimantas Mituzas, Technical Director, Akmenes Cementas, Akmnene, 
Lithuania 

* 	 Gretchen Mikeska, Project Manager, World Environment Center, New York 
* 	 Frank C. Stevens, Cement Technical Consultant and Volunteer expert 

for the World Environment Center; Stevens Consulting Co., Yucaipa, 
California 

A condensed version of the technical summary written by the EAP team is presented by 
Frank C. Stevens, volunteer expert, with the contributions by Akmenes' management 
and equipment suppliers. 
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4.1 Expenditures Required for Emissions Reductions 

According to numerous studies by the WEC team during 1994 and 1995, Akmenes'
 
management, 
 and the EAP team, it was determined that installation of certain 
equipment to reduce emissions to acceptable levels and equipping Akmenes with an 
alternative fuel system to reduce fuel usage, and in turn operating costs, might 
represent an acceptable EAP project. 

The two kilns selected for improvement, Nos 7 and 8, were installed in 1974 using
Russian technology and do not meet US environmental standards. Hence, proposed
changes are modeled after wet process plants in the United States where emissions meet 
environmental standards and the fuel economy is more efficient. 

Proposed expenditures required for these improvements are described below: 

USDollars 

" 	Instrumentation, process controllers, testing 
equipment, gas analyzers(C02 and CO), 
electrical modifications, recorders and alarms 
for the more efficient kiln operation and control ........... $ 600,000
 

* Modify electrostatic precipitators (ESP) for exit
 
gases from the two clinker coolers and the two
 
kilns to order to increase recovery of clincker dust and
 
kiln dust ............................................................ 
 $ 	800,000 

" Install shredding system for tires and solid organic 
wastes for alternative kiln fuel ................................. $ 400,000 

" 	Modify and improve kiln chain system for better
 
heat recovery and lower dust emissions,
 
provide for reducing air filtration in kiln system
 
and provide better controllers t, reduce fuel usage

and gas flow ....................................................... 
 $ 	 400,000 

Modify and improve first section of clinker cooler, 
install high efficiency burner pipe and controls to 
improve fuel efficiency ........................................ $ 800,000
 

Total cost estimate ............................................. 
 $3,000,000 
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This investment does not include the plant's costs for engineering, fabrication, 
installation, and adjustments. The Akmenes engineers are qualified to install this 
equipment needed for improvements. USAID is currently investigating a five year loan 
of $3 million beginning July 1, 1995. The sovereign guarantee by the Lithuanian 
government is possible. 

Estimated fuel cost savings will be about $3 million USD a year with a production
level of 800,000 tons per year (equivalent of 1.6 kilns operating 300 days a year) and 
at a current fuel cost of $100 per ton for Russian oil. The use of solid wastes will 
reduce fuel costs further, as well as reduce emissions. 

Emissions reduction from the clinker cooler electrostatic precipitators and the kiln 
electrostatic ESP will result from lower gas volumes through the ESPs and better heat 
exchange. In addition, this will lead to lower fuel usage, better combustion, and 
improved collection efficiencies. Test results have shown that lower emissions rates 
should allow Akmenes to comply with LEA regulations. 

Improved burner efficiency will reduce carbon monoxide (CO); oxygen (02) control 
and burner design will reduce nitrogen oxides (NOx); and alternative fuel usage using
lower sulfur containing materials will reduce sulfur dioxide (S02)emissions. Other 
improvements will reduce exit gas temperatures and volume. 

Lower, more acceptable kiln emissions and lower fuel costs will increase Akmenes' 
profitability and competitiveness. 

A separate comprehensive USAID - EAP report has been issued with distribution 
limited to WEC, USAID and Akemenes management. 
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B-1
 

Itinerary of WEC mission to Akmenes Cementas, 
October 5-11, 1994 and January 18-22, 1995 

* 	 October 5 and 6, 1994. Akmenes: Discussion of plant issues and waste
 
minimization opportunities.
 

0 	 October 7, 1994. Vilnius: attended Lithuanian Building and Products trade 
show and seminar. 

0 	 October 8, 1994, Akmenes: Plant presentation on operations and financial 
status. 

* 	 October 9, 1994, Akmenes: Continued discussions on waste minimization 
opportunities. 

0 	 October 10, 1994. Akmenes: Presentation by Franklin Stevens on alternative 
fuels. 

* 	 October 11, 1994, Riga: Travel back to the U.S. 

January 18 through 27, 1995:Continued activities on WEC waste minimization 
project and discussions relating to potential EAP projects. 



B-2 

Waste Minimization Committee 
Members and Roles 

0 A. Wanauska - Consultant 

0 A. Mituzas - Technical Director 

0 J. Mituzas - Engineering 

0 V. Elzbergas - Maintenance 

0 V. Montvila - Production 

* L. Antanelis - Environmental 

0 D. Binkuliene - Materials Control 
Quality Control 



B-3
 

Waste Minimization Committee meeting
 
minutes -


Proposed Projects
 



VTOaK COMPANY "-iCathSCEI I'AS" 

THE IaMTBS 

(WPC) meeting, held
of UMAGte PreventiOn 0itto 

on thefof Deoember, 1994 

The members of WPC, present at the meeting:
 

group.
fr.A.Mituzaa, leader of aossssment 

A.Ivanauekns and J.KerirYB, leaders of contract 
work. 

V,lzbergae, manager of engineering. 

V.Monltvila, manager of operation.
 

G.Litvilnovas, the chief of safety.
 

J.Mitutfis, Rand D.
 

chief of environmontal protection.
L.Antanlis, the 

DiSous sad:
 

Stock
 
1.The proJeots of possible ,mote reducing 

ways at 


Company "Akmen6s cementas" were introducal 
by Mr.A.IvaDus-


The projects were appro
kas and Mr.J.Ker~ya, WEC adfivers. 

ved by the members of the comitteo. 

the text of the appeal to the The members listened to 
..

The text -raocomentas". 

employees of Stock Company "Akmer6.9 

presented by Lr.A.Ivanauskae, member 
of SEC.
 

3.The general situation of envirormfental protection at
 

the Stock Company "Akzen~s cementas" 
was discussed and eva

luated. Mr. L.Antanrlil introduced the members to the results
 

of measurirg control tests of hazardous 
waste3, that bad been
 

iauliai regional agency.
performed by 
 ou
4.The members of the co=uittec 

approved Utr.J.KerTys' 


ggestion to meet with the chiovea 
of workehops (departmento)
 

tha place,of w.rte reduction at 
the shortoomilngsand diacuet 

for eliminating dufectn.
 
estimating the real poscibilities 


decided to publl. h the material 
on problems of
 

5.It %s 


environfental protection, prepared 
by I*r.A.Iv_nueukaa and
 

J.Kor~yo, in the local nuwspnper 
"Vienyb&".
 

secretary of the
Mr.L.Antar1Cliz, 

co imttee
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ProJeots of Possible Waste Reducing Ways at Stock company
 

"Akmeneo Cementas" 

I. Utilizing the redundant heat, produoed while cooling
 

olinker and reducing duet issues into the atmosphere.
 

Data:
 

redundant air amount 1350OOn/m3/ h
 

redur~ant air temperature 2100 C
 

Irrvocable clinker dust cleared 8,12 kg/h 
nway
 

(from GIP?.OC.ENT report) 

Tarrant 1. 

We use 3 50On'Im3/h at 210
0 C temperature, i.e.26 % as 

primary air into the kilt thus we reduse oonventional fuel 

expenditure by 1,68 kg/h for one kiln, and at the same ti

me we reduce cleared away clinker duet by 21,1 kg/h. 

The Result:
 

a) economy of fuel and less poluting air by burned
 

waste products; 

b) reduced air polution by clinker dust.
 

l.Clinkor cooler 

2.E1ectrical pre
cipitator 

6 -_ .3.Ventlltaor 

_____ ~14.Kiln 
5.Redundunt air 
6.Pr1martIr 

7..Flr 

Variant 2 

The heat of redund~int heated air i utilized for bea

ting up the premines of heating section (part/fleld) and 

for heating vwater for -ihower batha. 
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'A collector,realstant to .mechanical effect of clinker 
particles, is installed in the redundant air pipe-line that 
is between the cooler and eletrical precipitator. Water from 

water-supply is circulating in the collector. The water is 

heated up to 800C and is being accumulated in 5 m3 reservoir, 

This water is used for shower-baths. During the rest of the 
time water Is used for heating up premises. There is a cir

culating pump equiped there. 

360000 kcal/h would be needed to heat 5 m3 of water up
 

to 800C. Thus using the redundant air heat we will save up
 

37 kg of fuel oil per 24 hours or 51,8 kg of comentional fuel
 
per 24 hours.
 

l.Kiln 6.Pipe-line from el.precipitator 
to ventilator.2.Cooler. 


7Fan. 
3.Redupdant air pipe-line, 7. 
leading to electrical 8.Pipe-line out into the atmos
precipitators. phere. 

4.Water heating collector.
 

5.E1.precipitator.
 

Variant 3
 

The heat of redundant hot air is used for heating milling 
premises and for heating water for shower-baths. 

The water is heated up to 4 80°C and is being accumulated 

in 5 m3 reservoir (such amount of water is used for shower

baths per 24 hours). During the rest of the time premises are 

being heated up. The circulation of the water is kept going 

on by a separate pump. The loss of the water is recovered from 

http:15.OEZ.84
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the water -supply. The collector is installed in the redundant 

air pipe-line behind the eleotrical filter.
 

The amount of saved up fuel makes up about 37 kg of fuel 

oil per hour (while burning it, there will be some hazardons 

burnt wastes). 

IV66
 

l.Kiln
 

2.Clinker cooler 

3.El.precipitator 

4.Derundant air pipe-line behind the filter 

5.Water heating collector.
 

6.Pan 
e atmoophara7.Ti~-IA ' ruta tho 

(average temperatuissued gases heat
II Utilization of kiln 

re 4 250 0). 

in dust suprzo1 390 mm 2-way pipe-lineHaving installed 
to the premises si

sing chambers and having lead those pipes 
to heat up

above those dust chambers, it Is possibletuated 
heat conducti

480 m3 slur dosing premises by heated air. The 

. About 16700 kcal/ per
vity factor of these premises is 0,28 


hour would bo needed for heating up these 
premises and for
 

maintaining 4 100
C temperature.
 

We save up about 3000 kg of conventional 
fuel per year for
 

heating slur dozing premises of one kiln.
 

RespectivelY the polution of atmosphere by 
burnt hazar

dons wastes is reduced.
 

http:I5.JEZ.Sd
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And there Is no need of expensive and complicated water or va-* 
pour heating system. 

6'- 2.Dust chamber 
3.El.precipitator
 

4.Pipe-line-colleotor 
-01 5.Heated premises 

IIl.Utilization of raw material milling waste in further pro.
 

duction. 
While operating raw mterial mills some kind of watery waste 
is being washed down into the pump pit sand then it goes down 
a perpendicular dirt pump to the milled slurry pits. Thus alu
rrymvisture is being increased. This can be avoided by Instal
ling I m3 reservoir above the raw mterial supplying chutes 
at the end filling up the raw material mill. Watery wste will 
be returned from the reservoir back to the mill with the help 
of a special valve (damper). For this purpose it is nesessary 
to install an extra j 100 mm piple-line along the mill.
 
By reducing slurry moisture we will reduce expenditure of fuel
 
necessary for clinker burning process, and at the 
same time
 
the atmosphere polution will be reduced.
 

:5%
 

l.Perpendicular dirt pump.

2. Pipe-line 
3.Reservoir
 
4.Special valve
 
5.Raw material mill 

http:15.DEZ.54
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IV.Improvement of cement mills aspiration system work.
 

It is neccessary:
 
a) to Install a sensirg element for fixing and signalling
 

rarefying changes in the chambers of bag filter; 
for fixing and signallingb)to install a sensing element 

changes of dustiness in the pipe dioharging waste into 

the atmosphere.
 

This would enable the supervisor of filters to notice holes 

out elimiin filter bags in time, to define worn spots and 

nate the defectj 

c)to install hermetic (tight) bolts under the cydone and
 

thus make their work more effective.
 

These means will help to minimize the polution of tho atmos.
 

phere in general, and, especially, they will minimize casual
 

emission of waste.
 

l.Cement mill
 

2.Cyclone
 

3.3ensing elements in the
 
/ chamber of the filter 

4'Sensing element in the 
4ischarging pipe.
 

5.Bolt
 

V.Warming up ot nuel oil by secoudurzy (uoed) air (4. 8UO). 

It is worthwhile to utilize the heat of secondary (used) 
air 

for warming fuel oil up to Its necessary parameters 
(4 1100). 

This enables us to minimize heat energy for warming fuel oil 

up.
 

this purpose we need to install pipe-linn-collector 
in


For 
the pit of the cooler.
 

a)Heat losses in long vapour( steam) and fuel oil pipes 

will be reduced.
 

http:15.DEZ.54
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h) hial rplan'Itaira In varinlfr (vts9m. hnll'r shn;n-m will ht 
minimized.
 

At the same time less burnt waste will be issued into the
 

atmosphere.
 

Th4 

1-Cooler
 
2-pit
 

3-collector
 
4-kiln
 

VI.Jeating up of promises in the I st production headquar

ters by utilizing of the heat of gases issued into the at

mosphere by the cooler "Volga 35".
 

The aim is to heat the water up and varm the promises up
 

by utiliting the heat of hot gas waste issued into the atmos

phere. This could be done by Installing water heating equip

ment, in redundant air discharging opening of the cooler
 

"Volga 35". The fluctuation of issued gases temperature is 

1300 * 28000. 150.000 Kcal per hour are used for warming 

5 m3 of water up to 80°C, that will correspond to 15 kg of 
fuel oil
 

l.Opening of the cooler.for discharging redundant air.
 
2.Vater heating equipment.
 
3.ePide-line
4 • Wa er pump 
5. Heating radiator!; 

http:15.DEZ.S4


CEI1ENTAS BENORA5 SK. 15.DEZ.4 8:22 S.003

VON 


8 

VTI, yaking hermetic dust emission junctions of eleotrio 

precipitators by minimizing suction of cold air into 

electric precipitators. 

The aim is to minimize suction of cold air into eletric pre

oipitatora. Thic will redouce the nmnunt nf dustenable to 

issue into the atmosphere and lengthen the period of preci

pitator usability. 

It is necessary to optimize the operation of the levers of 

dust discharging equipment, as well as the planes of closing 

equipment Itself in ordar to avoid suction of cold air. 
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cleaness is about 85 5. It 
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1149 RARIG AVE. Type SMA 
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Figire I. Tpe "SMASrmri Anaul.'-r ,i)0 

The Type SMA Smart Analyzer 90 is a combustion oxygen (02) only. The Type SMA2 Smart Analyzer 90 
analyzer. It continuously samples and analyzes industrial monitors both 02and carbon monoxide equivalent (CO).
flue gases. The Type SMA1 Smart Analyzer 90 monitors 

F- ,- Process Control andBla iey Automation Solutions
from Elsag Bailey Group 



Features/Benefits
 

New Rugged Industrial Design. The stainless steel 
heater block, extrusion honed metals and corrosion 
resistant plastics have hardened this rugged design. 
The Type SMA Smart Analyzer 90 is built to withstand 
demanding utility, petrochemical and other inoustrial 
applications. 

Highly Accurate Sensors. The patented 02 sensor 
is a reliable zirconium oxide design. It has built in 
contaminate protection and an integral self-controlled 
heater for longer life expectancies. A catalytic type, 
RTD based sensor is used for the CO, measurement. 
The high sensitivity of the RTDs combined with the 
poison resistant catalyst provides improved 
performance. The accuracy of both 02 and CO,, 
measurements are not affected by flue gas 
temperature, particulates or variations in either water 
vapor or carbon dioxide. 

Self-Diagnostics and Alarming. The microprocessor 
based electronics continuously analyzes and monitors 
the operation of the sensors, analyzer and combustion 
process. Sensor calibration data is normalized against 
known test gas concentrations to warn of an impending 
sensor failure. Analyzer alarm messages display on 
the screen in English. Form C relay contacts are 
provided for alarms. 

Patented Close Coupled Sample System. The close 
coupled sample system saves maintenance time and 
increases the life of the sensor when compared with 
in situ measurement techniques. The floppy filter 
removes flue gas particulates before analysis while 
the patented self cleaning action eliminates filter build 
up and plugging. The industry proven hot gas sample 
system uses heated passages to keep the process 
sample at a temperature above dew point to ensure 
troubie free operation. 

High Temperature Operating Range. The analyzer 
assembly with the standard stainless steel probe and 
floppy filter assembly handles flue gas temperatures 
up to 6490C (1200°F). Other optional probe and filter 
assemblies are available for temperatures up to 16500C 
(3000°F). 

Easy Installation and Start up. Flange mounting, plug 
in cable connectors and menu driven start up 
procedures significantly reduce installation, 
commissioning and operator training times. 

Simplified In House Maintenance. The sensors are 
field replaceable without having to remove the sensor 
assembly. Easy access is provided to all sensor 
components and electrical connections. Extensive 
self-diagnostics and optional filter blowback further 
reduce maintenance requirements 

Automatic Sensor Calibration (Standard). The 
automatic calibration permits unattended operation and 
eliminates periodic labor intensive calibration checks 
required by other analyzers. Calibrations can be 
programmed to start automatically at specific intervals, 
manually via the operator interface or remotely by 
contact inputs. Contact outputs indicating calibration 
alarms and calibration in progress signal external 
control systems of the analyzer calibration status. 

Low Cost Integrated Solution. No other combustion 
analyzer provides both 02 and low range COe 
measurements, automatic calibration and efficiency 
calculations in a single, low cost package. 

On Line Combustion Efficiency Calculation 
(Standard). The Type SMA analyzer can work with 
existing boiler controls to achieve maximum fuel 
efficiency. 

Remote Blowback (Optional). The analyzer may be 
fitted with an optional dual filter and remote blowback 
solenoid to offer added protection in applications with 
abnormally high levels of fine particulate (i.e., cement 
and lime kilns). 

Distinctive Operator Interface. A ten key keypad and 
a two line 80 character vacuum fluorescent display 
provide a highly visible, menu driven operator interface. 
Front panel mounted LEDs readily indicate the status 
of the analyzer. 



Product Overview
 
The Type SMA Smart Analyzer 90 (see Figure 1) is a 

microprocessor based industrial grade combustion 
analyzer that continuously samples and analyzes
industrial flue gases. The analyzer is designed for use 
on gas, oil or coal fired combustion processes. Typical
applications include those found in the utility and 
petrochemical industries. The Type SMA1 analyzer
monitors the oxygen (02) using a single sensor design.
The Type SMA2 analyzer monitors both the 02 and the
unburned carbon monoxide equivalent (COe)using a dual 
sensor design. 

The 02 reading indicates the percent by volume 
measurement of the oxygen. Typically, the 02 reading is 
the primary indicator for combustion applications. The 
CO,measurement is often used to optimize combustion 
control in terms of efficiency and emissions. 

ELECTRONICS ASSEMBLY 

The analyzer consists of a sensor assembly, probe
and filter assembly, microprocessor based electronics 
assembly and interconnecting cable assembly (see
Figure 2). Standard features include automatic and remote 
initiation of the sensor calibration, inlet/outlet temperature
measurements for calculating combustion efficiency,
integrated flashback protection, alarms with Form C relay
contacts and isolated outputs. 

See Figure 3 for the outline and clearance requirements
of the sensor assembly. See Figure 4 for the outline and 
clearance requirements of the electronics assembly. SeeFigure 5 for the analyzer installation overview. Refer to 
Table 1 for the product specifications. Refer to Table 2
for the product nomenclature. Refer to Table 3 for a list 
of accessories. 

SENSOR ASSEMBLY 

__________ ,____! 

'1I 

CABLE ASSEMBLY 

Fiur,2.Snun't Analy:er Assemblies 

TP24001A 
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VII. Pyrometer Comparison 

. The Davis M-400D unit is suspect regarding durability and application to constant cement kiln
conditions. It's use is not advised without further information obtained from Davis, plus 
references from cement plant users. 

2. The Everest 4000B and the Quantum Logic QL 3200F-3A units both should serve well as 
intermediate investment equipment selection. Use of these units requires understanding their
operation, understanding their limitations, frequent parts cleaning and replacement, plus
frequent visual inspection of the kiln flame to coordinate correctness of flame temperature
readings (i.e., to make sure that it is the flame temperature that is being monitored, and not 
the side was (clinker) temperature). Frequent mechanical checks, calibration, and parts 
replacement is to be expected. 

3. While the Quadtek Spyrometer is markedly higher in cost than non-scanning, non-imaging 
pyrometers, it is clearly the instrument ofchoice for advanced burner control / performance
information. One distinct advantage is that if process changes should occur that would 
interfere with accurate temperature measurement, these changes would not only be displayed 
on the monitor, but remote repositioning of the pyrometer to the correct measuring point
could be accomplished. Another advantage is the display of temperature measurement from 
up to six selectable points in the field ofvision. The size of each of these six points is 
programnmable, plus the system (unit) can determine the average temperature, 
(maximum) temperature, and minimum temperature within each region. 

peak 

Wide angle viewing 
of the field ofinterest is allowed. 

Installation and application ofthis unit is not advised without employing either a Quadtek
service professional, or WEC consultant familiar with the imtallation, operation and trouble
shooting of the Quadtek unit. 
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Theory of Operation
 
The sensor assembly flange mounts to a.duct or Electronics Assembly
 

rocess 
wall so that the probe and filter assembly
rotrudes into the flue gas stream. The probe and filter The 4NEMA electronics assembly provides the
ssembly draws in the sample which is then analyzed by microprocessor based architecture and overall intelligence 
e sensor assembly. Electrical outputs from the sensors necessary to monitor sensor calibrations, field input/output
e fed through the interconnecting flexible cable to the (I/O) signals, and the operator interface. The electronics
ectronics assembly for analysis. The electronics assembly controls the flange manifold and COe block
sembly analyzes the flue gas measurements and temperature. The low level analog signals received from

Insmits the resulting data accordingly. the 02 and COe sensors are amplified and converted into 
4 to 20 milliamp or 1 to 5 VDC outputs. 

onsor Assembly 
The field I/O signals consist of both analog and digitalThe Type SMA Smart Analyzer 90 is based on 50 formats. Four analog outputs are available for 0, CO,

ars of proven reliability and expertise in analytical efficiency and temperature. Six digital Form C alarm
uipment development. These sensors provide a fast, contacts are available for oxygen, combustible,
curate and continuous percent by volume measurement temperature, efficiency, diagnostics and calibration in
alysis that is not affected by particulates or by progress. The electronics accepts two thermocouple
nperature fluctuations. inputs for combustion inlet air temperature and flue gas 

outlet temperature. Four digital inputs are available forThe NEMA 4X sensor assembly mounts to a duct or remote calibration, blowback, check gas insert and fuel 
6cess wall so that the probe and filter assembly efficiency select. 
otrudes into the flue gas stream. An air powered
pirator creates a suction pressure to draw the process The operator interface consists of a highly visible 
s through the patented floppy filter. The floppy filter's vacuum fluorescent display with two lines of 40 characters
If-oscillating motion filters the process gas sample and each. Setup options such as output ranges, alarm limits, 
noves particulate build up from the filter. calibration data and efficiency information are adjusted 

using the keypad. Modification of system parameters isThe Type SMA analyzer uses a hot gas sample system security code protected with a three character user 
measures the flue gas samples on a wet basis by definable password.

Ppng all metal parts at a temperature above dew point.
is prevents acidic vapors from condensing on sampling Automatic Calibration (Standard) 
rfaces. Once in the sensor assembly, the incoming
3cess gas is split into two separate heated The Type SMA analyzer contains an automatic sensor 
ssageways. One passageway diverts the sample to calibration feature which uses test gases of known

highly reliable zirconium oxide sensor where the concentrations to calibrate both sensors and ensure 
cess gasses are analyzed for net oxygen content. continual accuracy. Solenoids required to route calibration 
ispatented 0,, sensor contains a built in heater to gases to the sensor assembly are incorporated into the 
ulate its own temperature. The other passageway electronics assembly. 
erts the sample to the catalytic combustibles CO 
nsor where the process gases are analyzed for All zirconium oxide 0, sensors analyze flue gas
nbustibie content. As the sample passes through a samples by measuring the partial pressure of the oxygen
;heater mixing chamber, dilution air is added at a fixed in the sample with respect to an air reference. If the duct 
e to ensure a repeatable and reliable combustibles or process pressure changes, the partial pressure of 
,asurement The diluted sample then flows into the oxygen also changes. Calibration of the sensor 
) sensor which consists of two RTD rods. One rod automatically corrects for sensor and duct pressure 
s as a reference and the other is coated with a catalyst changes since the last calibration. 
I oxidizes or burns the combustibles on the rod surface. 
Dtemperature rise of the catalyzed RTDs (relative to The automatic calibration isan eleven minute sequence

reference RTD) represents the CO,,concentration, that includes filter blowback (if ordered) as well 
 as 

insertion of zero and span gas Sensor calibration can
ifer the process gas is analyzed by the sensors, it is be selected to occur as frequently or infrequently asnbined with the aspirating air and is sent back into the desired and at any time of the day or night without 

:t through the aspirator exhaust filter. Electrical outputs operator or process intervention. Manual and remote 
n the sensors are ted through the interconnecting calibrations can also be initiated via the operator interface
ible cable to the electronics assembly for analysiu or contact inputs 



T,,ble 2. Product Nomenclature 

Position 

Type SMA 
4 

[] 
5 

El 
6 

El 
7 

[ 
8 

E] SMART ANALYZER 90 

Measurement 
0 2only 

2 02 and CO, 

2 
3 

Cable Length 
1-Standard 15 m (50 ft) 

Optional 30 m (100 It) 
Optional 46 m (150 It) 

1 

2 

3 

4 

5 

;-

-. 

Probe and Filter Type 
Standard Probe with Filter 

6490C (1200°F) 
Standard Probe with Filter 

6490C (1200°F) 
Standard Probe with Optional Dual Filter 

816oC (1500°F) 
f Standard Probe with Optional Dual Filter 

816oC (1500F) 
Optional High Temperature Probe with 

Filter 16490C (30001F) 

Probe and Filter Length 
1.5 m (4.8 t) 

2.4 m (7.8 ft) 

1.8 m(5.8 ft) 

2.7 m (8.8 ft) 

1.6 m (5.1 It) 

0 
1 
2 

Blowback 
None 
120 VAC Solenoid 

- 240 VAC Solenoid 

0 
1 -

Instrument Air Filters 
None 
Two Stage Filter System 

1n
 



Table 3. Accessories 

Accessory Kit No. Application 
Blowback Solenoid 

-. 
2585251 (110 VAC) 
258525_2 (220 VAC) 

Performs a preventative maintenance activity to momentarily 
direct high pressure aspirating air to clean the probe and filter 
assembly. 

Panel Mount Kit 258524_1 Allows for the electronics assembly to be panel or rack mounted. 
Adapter Flange Kit 258407_1 Standard mounting uses a 2-in. flange. The kit contains an 

adapter piece for mounting to a 3-in. or 4-in. flange.
This kit is included with the optional high temperature probe and 
filter assembly. 

Probe Flange Kit 258536_1 Isolates probe and filter from the sensor assembly to 

aintenance Kit 258432_1 
ease maintenance in a positive pressure application. 
Includes three-way valve and two pressure gauges usedto measure suction and sample pressures. 

nstrument Air Filters 258560 1 Recommended to clean instrument air before it enters the 
421 analyzer. 

est Gas Kit 258274_2 Portable maintenance test gas kit for one or two 
/X calibrations. Not meant to replace customer supplied test gas. 



Table 1. Specjieati.ons 

CharacteristicProperty 

Variable Analog Output Ranges (9C
 
Minimum 0 to 5 %
02 
Maximum 0 to 25 % 

CO, 	 Minimum 0 to 200 ppm (0 to 0.02 %)
 
Maximum 0 to 20000 ppm (0 to 2 %)
 

Temperature 	 Minimum -18 to 2601C (0 to 5000F)
 
Maximum -18 to 16490C (0 to 3000°F)
 

Accuracy CL
± 2.5 %of reading0, 
±20 ppm of reading (span less than 1000 ppm)CO 
±2% of span (span greater than 1000 ppm) 

± 3.3oC (6.0°F)Temperature 

CLAmbient Temperature Effect 
± 2.5 %of reading per 560C (100°F)0, 

± 2.5 %of span per 560C (100°F)
CO 

10C per 100C (1OF per 1OOF)
Temperature 

- cMeasurement Errors Due to Flue Gas Variables 
NoneCO 
NoneWater Vapor 

None
Particulate 


Temperature None
 

Sensor Response Time to 63% of Span
 
Less than 3 seconds
0, 
Less than 18 secondsCb, 

Power Supply Requirements
 
105 to 128 VAC, 47 to 63 Hz or
Supply Voltage 

211 to 257 VAC, 47 to 63 Hz " "
 

Power (during start-up) 730 W
 
Power (operating) 310 W
 

Air Supply Pressure 	 208 kPa at 15.6 I/min (30 psig at 0.55 scfm) 

Input Signals 
Two Analog Type E,J, K, R, S or T (customer supplied, isolated') 

,V ,)/2Hw. ' '$h 4_11.'¢i4', 50 I/)tV1CInlet T/C: Ambient Air Temperature 
Outlel T/C: Flue Gas Temperature 

Four Digital 120/240 VAC(6160 Hz or 24 VDC
 
DI: Remote Calibration
 
D12: Remote Blowback
 
D13: Remote Check Gas
 
D14: Fuel Selection
 

Output Signals 
Four Analog, 1to 5 VDC or 4 to 20 mA (Isolated3 or non-isolated) 

AO: Process 0, 
A02: Combustibles (CO,) 
A03: InletiOutlet Temperature 
A04: Combustion Efficiency 

Six Isolated Digital' Form C relay contacts rated for 2 A at 120/240 VAC, 

DO1: Process 0, Alarm 50/60 Hz or 24 VDC (isolated)
 
D02- Process C0, Alarm
 
D03 Temperature Alarm
 
DO4. Combustion Efficiency Alarm
 
DO5. Analyzer Fault Alarm
 
D06 Calibraltion in Progress
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Table 1.Spectfcations (continued) 

Property Characteristic
 
Maximum Analog Output Loading


Voltage Mode 250 kW2, 600 mH 
Current Mode 6000, 600 mH 

Self Monitoring (Default Output)

Digital Outputs 
 Alarm state: NC to COM is open and NO to COM is closed 
Analog Outputs Switch selectable 'to low or high output 

Low = 0 VDC or 0 mA
 
High = 6.2 VDC or 25 mA
 

Probe and Filter Length

Standard Probe and Hilter 
 1.5 m (4.8 fl)or 2.4 m (7.8 ft)

--4- Standard Probe and Optional Dual Filter 1.8 m (5.8 t) or 2.7 m (8.8 ft)
Optional High Temperature Probe and Filter 1.6 m (5.1 ft) 

Cable
 
Standard Length 
 15 m (50 ft)
Optional Lengths 30 m (100 ft) 

46 m (150 ft)
c Minimum Bend Radius 17.8 cm (7 in.)

6 Maximum Diameter (Outside Diameter) 1.9 cm (0.75 in.)
 

Environroental
 
Sensor Assembly (Pending) 
 NEMA 4X (indoor/outdoor)
Electronics Assembly (Pending) NEMA 4 (indoor) 

Maximum Probe and Filter Temperaiure
 
Standard Probe and Filter 
 649oC (1200-F)
Standard Probe and Optional Dual Filter 816°C (1500-F)
Optional High Temperature Probe and Filter 1649-C (3000-F)
 

Ambient Temperature Limits
 
Sensor Housing -18 to 930C (0 to 1990F)

Electronics Housing 
 0 to 600C (32 to 1400F)
Cable -18 to 930C (0 to 1990F)
 

Humidity

Sensor Assembly 
 95 % RH @ 93°C (199oF) non-condensing
Electronics Assembly 95 % RH @ 60°C (140oF)
 

Weight (Approximate)
 
Cable Assembly
 

Standard 15 m (50 ft) 
 7.3 kg (16 Ibs)
Optional 30 m (100 ft) 14.5 kg (32 Ibs)
Optional 46 m (150 hl) 21.8 kg (48 Ibs)
 

Sensor Assembly 
 4.5 kg (10 Ibs)
 
Electronics Assembly 
 9.1 kg (20 Ibs) 

Approvals/Certifications

Factory Mutual (Pending) 
 Approved against flashback into duct 
Factory Mutual (Pending) Approved for use in Class I,division 2,groups B, C and D; 

and for use in Class I1,division 2, groups E, Fand G

Canadian Standard Association (Pending) 
 Certified for use inordinary non-hazardous locations 

An ungrounded or isolated thermocouple must be used. Cold junction compensation isprovided.

A02 (CO,)defaults to 4 mA or 1.0 VDC when a Type SMA1 analyzer is installed
Analog outputs can be selected for isolation inpairs. AO1 and A02 detine a pair and A03 and A04 define another pair.

D02 (Process CO,alarm) defaults to normal stale when a Type SMA1 analyzer is installed.
 

Specifications Subject to Change Without Notice 
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MODEL WDG-HPI1C PPM
 

Quantity; I
 

Ametok Model WDG-HPIIC Kicroprocessor Based Flue Gas Oxygen and
 

Combustibles Analy2er for 115 VAC (230 VAC) 50/60 Hz operation in
 

general accordance with Bulletin P-270 consisting of:
 

sensor in stainleas stee1 enclasure with lift-ofvf coer and
 

1. 	 Heaters to maintain copcnents above the dew point of flue
 

gas.
 
2. 	 Convection flow loop with furnace and zirconia cell and
 

catalytic combustibles detector.
 
or onto 3 1/2"
3. 	 Mounting plate for welding to vertical wall 


or 4" pipe nipple as flange.
 
J60 cm) stainless steel sample probe/filter assembly to
4. 	 48" 


1300 F (704"C).
 
5. 	 25 ft. (7.6 m) of interconnecting cable P/N 21185 JE.
 

6. 	 20 Micron SS filter - maximug 800*F.
 

sieries 2000 Control UnIt iFollowgila feature are standard)
 

1. 	 4 line x 20 characters/line vacuum fluorescent display shows
 

combinations of oxygen (0-1004), combustibles (ppm or %),
 

time & date, cell temperature, user-programmable text, T/C
 

m or cell mY.
 
Password protection, programmable pressure compensation and
2. 	

Display line 4 is
context-sensitive help are standard. 

reserved for full text error and diagnostic messages.
 

3. 	 Two isolated current outputs for oxygen and one for
 

combustibles. Select oxygen, combustibles, cell
 
Each 	can
tomperature, T/C mV or cell mV as current output. 


be 4-20 mA, 0-20 mA, 20-4 mA or 20-0 mA. Adjustable to
 

correspond from 0-1% oxygen to 0-100% oxygen and from 0-200
 

ppm to 0-51 combustibles. Select hold or track during
 
calibration.
 
Two oxygen alarms, each biqh or low selectable and energize
4. 


as Oxygen,
or de-energize on alarm. Assign alarm 1 
Calibrate or verify. Two high Combustibles alarms.
 

5. 	 Diagnostics includes watchdog timer, service alarna, system
 

tests and a 10-entry event log.
 
6. 	 RS-485 2-way addressable communications port.
 
7. 	 Real-time cloak/calendar.
 

Manual calibration or calibration verification.
8. 

9. 	 Choice of general purpose wall mount, panel mount or 19"
 

rack mount enclosure.
 
10. 	 Meets requirements of Class 1, Div. 2 hazardous area.
 

PRICE: $8020.00 net each
 



_ _ _ 

CO AND 02 ANALYZERS
 

VENDOR 
BAILEY COW -8 

CtO SIMCO CONTROLS 
Colulrt, OH 
614-253-196X1148 
Fax 614-255-2033 

McNEILL INTERNATIONAL 
7041 HODGSON FD 
MENITORH44060 
I-800-MCNEILL 
Fax: 216- M - 1933 

ENVIROPEAN . 
3 BECKER FARM ROAD 
ROGELAND, NJ 0706a 
C/O D.J. SHINKLE 
708-601-3579 

SERVOMEX 
90 KERRY PLACE 
NORWOOD. MA 02062-4733 
a17-789-7710 
1-800-862-200 
C/O JOHN DOLE, 218-6411-0600 

in,, ., ,., 

ROSEMOUNT ANALYTICALINC 
1201 N.MAIN 7,PO DRAWER 901 
ORRVILLE, OH 44667 
1-800-620-1200 X.658 

TELEDYNE ANALYTICAL INSTRUMENTS 

VIKI STEWART 
818-961 -9221 

AMETiieC 
Process and Analycal Inst OIv. 
Jim Well, 614-583-2150 

I 
Sf 

EQUIPMENT 
8MA 21411, 

Dual Filter (1500 F) 

8MA21511 
Rhlr (000 F) 

OAI Model 10600X 
I Samplng filter 
seytem Model 7012 
Inconnel Probe Tlong 

CEMEX Extractive 

Syatam 


SERVOMEX 700B 
Zirconla anlyzar 

IN-SI1U SYSTBh 
Modul 9300 

_In SI 

PRICE 
SMA21411 

S8M57 

8MA21511 
$905.00 

680.75 
Filelr00.00 
Probe;S1505 
Tota:61107S.75 

Blowback to be 
provided by plant 

$68000 

11000 

02AIalyzer: $4500 
CO Analyzer4:1 6500 

Model 9300. $18000 
Dry type probe with 
wet wmh to keep 
cleat o partkculate 

depuit $000.0 
Total: $M300 

$5.000 

$12,500 

Total: $17,500 

IAMETEK WDG-kl Situ!* Mmnua flowc ellbrtlon 

CO - Infra Red ; Meaurement scross the stack 
E- 20 Air blowing system to keep transducer lenkse clean 
-_ - ____ 

FEA1UFE8 
mwl Andy, s'O 

* Combuslin amialyze whch 

I continuously samplas ad
 

anaysO2 uid COw 

" 	02 Shomor: Zirconum o.,de 


COSenwm: Coaiyic type RTD
 

' Automaticewor calibration
 
Remote blowtack
 

SNeme 4 enclosure
 
Senaors: electrochemical, disposable 

minimum Wh- 1year.Cost 02-$140, 

CO-$276 


Caibre once a month with cadt gas 

"F)tor replacment-onco every ax months
 
. Power: 120VAC, 80 Hz. converter necoaaey


Local realdot Display - 3 1/2 analog meter 
__ Nema 4 enclosure 

eaed SS probe 
'Sampla pump, prtatic pump 

DQ,on Cemen4 Portand, ME
 
'Sample control Panel
 
"Gas IItet cormlon CO AnAlyier
 

Pramnegnetc 0 2Anadyzer
 
-0 & M MaIual - 2 oupleo
 
* Systern drawings 

NE-MA1 	 kistrunmt rack
 
4 etumbR cord_


Hlsted mensor unit 
*Aspirator (ak or team) for samplng 
"Wde range of probe optor
 

- tomperaure ranges
 
- dust Ioading factors
 

'Self-dagnosle kadcsto 
SMissouri PorbrWnd Cemftl Plunt, Indepm"oence, MO 
• lowback" r.ot required
 
"Two-way comn.untcatlons poeslble between
 

the anyzer and aoomput or tarmlral
 
I 	Euyicalion, unce a month 

In- stu type arlywr 
1300 Fmax, needs accessory tar cooling down 

* Eloctochemical microlu cell foo 02 
'Infra-r 	 uesor fo CO 


Both sensors being led by asingle probe 

* Inwtaillabor Incemernt plants 

- Ea t Cermn t, ernirA 

Blowback to claw the Inside of probe 

SVent- on, pu~p fr stacksm......ng ..
 
Screenilng, probe(d-16) alctroniceI 

Information requked from Brocni for noto accuroto priling:
Flow System: Temperuture, preesure, corluents, What kind of outputs are nrodad - alarms, etc. 
Indicaton, recording, procesm control - What do you want to do with the output? 

bro2 th,. 	 , • C ,

I 

http:Tota:61107S.75
http:Filelr00.00


MODEL WUDG-HPIC Pp"
 

Quantit I
 
Aretek Model WDG-HPIIC Kicroprocessor Based Flue Gas Oxygen and
 

Combustibles Analyzer for 115 VAC (230 VAC) 50/60 Hz operation in
 

general accordance with Bulletin p-270 consisting of:
 

sensor in stalnles stel enclosure with lift-off goYerand 
inglding: 

1. 	 Heaters to maintain cotpcnents above the dew point of flue
 

gas.
 
2. 	 Convection flow loop with furnace and zirconia cell and
 

catalytic combustibles detector.
 
3. 	 Mounting plate for welding to vertical wall or onto 3 1/2"
 

or 4" pipe nipple as flange.
 
4. 	 48" J60 cm) stainless steel sample probe/filter assembly to
 

1300 F (704"C).
 
5. 	 25 ft. (7.6 a) of interconnecting cable P/N 21185 JE.
 
G. 	 20 Micron SS filter - maximuM 800'F.
 

series 2000 Control Unit (F1lloWing features are standard) 

1. 	 4 line x 20 characters/line vacuum fluorescent display shows 
comblnations of oxygen (0-100%), combustibles (ppm or %), 
time & date, cell temperature, user-programmable text, T/C 
m or cell mV. 

2. 	 Password protection, programmable pressure compensation and
 
context-sensitive help are standard, Display line 4 is
 
reserved for full text error and diagnostic messages.
 

3. 	 Two isolated current outputs for oxygen and one for
 
combustibles. Select oxygen, cobustibles, cell
 

Each 	can
tomperature, T/C mV or cell mV as current output. 

be 4-20 mA, 0-20 TaA, 20-4 TaA or 20-0 mA. Adjustable to 
correspond from 0-1% oxygen to 0-100% oxygen and from 0-200 
ppm to 0-51 combustibles. Select hold or trank during 
calibration. 

4. 	 Two oxygen alarms, each high or low selectable and energize
 

or do-energize on alarn. Assign alarm 1 as Oxygen, 
Calibrate or verify. Two high Combustibles alarms. 

5. 	 Diagnostics includes watchdog timer, service alarma, system 
tests and a 10-entry event log. 

6. 	 RS-485 2-way addressable communications port.
 
7. 	 Real-time clock/calendar.
 

Manual calibration or calibration verification.
8. 

9. 	 Choice of general purpose wall mount, panel mount or 19"
 

rack mount enclosure.
 
10. 	 Meets requirements of Class I, Div. 2 hazardous area. 

PRICE: $8010.00 net each
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. YmoteChlibfati~ohUbit (otionall 

This optioh ihcludes thd calibration bok (Nta 4X) cozplete with
 
valves, regulators, flOw0etAW, flow c6iltrollar, chdek valva and
 

This allOws an
auto calibration module for the Seria 2000. 

automatic calibration (or verification) cycle tO be p4rfo±'d;
 
e) at a timed interval, b) remotely on demand either by contact
 
closure of Via the RS485 port or e) locally by manually pressing
 
a key on the sbries 2000. The calibration box should be mountad
 
an Close to the aensor ag posaible. Callbratlon gases td be
 

supplied by cuStOmar. Refer to spare parta sectioh for Iyadds
 

stacked by Them0o fd regesle. Includes 25 ft (7.6 A)
 

interconnecting Cable P/N 21194 JF - (Blenden NO. 9773).
 
PRICE ADDORg $1260.00 net each 

{S r 2~~ /~e~w~ L~tJ~i iA) /C, LA)/ - 4 J.Q2imrc~-ws 

Sensog K1unting CongfiggLJggatiOn ' whi. 

Floor mounting (LIFT OFF COVER ONLY). U666 3" 1500 Ihounting
 
plate
 
X PRICE ADDER: $530.00 flet each
 

,'.Remote sensor bard mounting for ambient terperatuves rrom 160"F
 
(71-C) to 392"F (2000C). Includes rexott SS )unction box
 
(A203-333-1). Maxin= dietance sensor ta bok is 20 ft (6.1fl.
 
Includes 20 ft (6.1A) high temperatUre cabld P/N 71971.
 

PRICE ADDER! $525.00 net eich
 

X fabe/Filte hrAseghy opjtI! 

48" (122 Cm) Ceramic to 2800"F (1530°C)
 
PRICE ADDER: $505.00 net eaCh
 

options for SariAe 20o0 cbntrol Unit
 

X W&ll-Sount Nema 4
 
PRICE ADOER: $200.00 not each
 

,XWall-bount Hema 4X (mtalhles steel) 

PRICE ADDER: $600.00 met each
 

60W heater and thermostat
 
PRICE ADDER: $210.00 net each
 

http:G1LUcN-C0L.BL
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SControl Unit to Sensor Unit
 

P/N 21185 JE - (Belden No. 9774) 
6-twisted pair 18 AWG each pair individually shielded and 20 ?WG 
drain wire W/ PVC jacket. For use up to 1000' (304 ). Maximum 
temperature 176'F (809C). (25 ft (7.5 M) of cable is included 
with sensor). 

PRICE: $ 2.20/ft
 

6 I / 0 IC1- P1 /) C . J L ,1 

COntrol Unit to gemote Calibration Unit
 

P/N 21194 JE - (Belden No. 9773)
 
3-twisted pair, 18 AWG. Each pair individually shielded and 20
 
AWG drain wire. PVC jacket. For use up to 1000 ft. (304 m).
 
Maximum temperature 176"F (80C). (25 ft (7.5 m) of cable is
 
included with calibration unit).
 

PRICE: $ 1.45/ft.
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sensor Unit
 

'"Part 170409SE Yurnace Assembly
 
PRICE: $250.00 net each
 

L-Part 071697KE Type "K" Therxocouple
 
PRICd: $125.00 net each
 

-1art D80418SE Sensor Board
 
PRICE: $215.00 net each
 

--Part 171063SE Zirconium Oxide cell
 
PRICE: $435.00 net each
 

Ypart 172396XE Thermostat (lift-ff enclosure)

PRICE: $170.00 net each
 

part 972326K( Thermostat (hinged enclosure)
 
PRICE: $170.00 net each
 

Remote Calibration Unit 3 

Pert #39003r Air Regulator
PRICEt $110.00 net each 

Part 137013JE Requlator Gauge 
PRICE: $ 25.00 net each 

Part #36023JE Calibration Gas Solenoid Valve 
PRICE; $ 65.00 net each 

Part #37020JE Flowmeter 
PRICE; $120.00 net each 

jries 2000 Control yjit 

Part #90219VE Display Module
 
PRICE: $1215.00 net each
 

Part #90253VE Power Supply/Keypad Module
 
PRICE: $370.00 net oach
 

Part #80436SE Calibration Card
 
PRICE: $225.00 net each
 

Part #80449SE Combustibles Card
 
PRICE. $885.00 net ach
 

Part #80439SE Backplane Assembly
 
PRICE: $165.00 net each
 

Part #80445SE Wiring Board
 
PRICE: $375.00 net each
 

Part #80440SE Processor Board
 
PRICE: $810.00 net each
 

Pert 142373JE Display
 
PRICE: $290.00 net each
 



-'Part 170409SE Furnace Assembly
 
PRICE: $250.00 net each
 

U-Part 171697KE Type "K" Thermocouple
 
PRIC: $125.00 net each
 

lart 180418SE Sensor Board
 
PRICE: $215.00 net each
 

-"Part 071063SE Zirconium Oxide cell
 
PRICE: $435.00 net each
 

part 072396KE Thermostat (lift-ff enclosure)
 
PRICE: $170.00 not each
 

XPart 972326KI Thernostat (hinged enclosure)
 
PRICE: $170.00 net each
 

Remnote Calibration Uniit - /o' 

Part 03gO03JE Air Regulator
 
PRICE? $110.O0 net each
 

Part #37013JE Regulator Gauge
 
PRICE: * 25.00 net each
 

Part #36023J2E Calibration Gau Solenoid Valve
 
PRICE; $ 65.00 net each
 

Part 037020JE Flowmeter
 
PRICE: $120.00 net each
 

t~aries 2000.Control.jj 

Part #90219VE Display Module
 
PRICE: $1215.00 net each
 

Part #90253VE Power Supply/Keypad Module
 
PRICE: $370.00 not each
 

Part #80436SE Calibration Card
 
PRICE: $225.00 not each
 

Part #80449SE Combustibles Card
 
PRICE; $885.00 net each
 

Part 180439SE Backplane Assembly
 
PRICE: $165.00 net each
 

Part #80445SE Wiring Board
 
PRICE: $375.00 net each
 

Part #80440SE Processor Board
 
PRICE: $810.00 net each
 

Part 142373JE Display
 
PRTCE: $290.00 net each
 

/' -,
 



WIELE NF ANALYICAL .NS MENTs 
Elfmi RIDTRIL EJPIANTI 

-.f .i , ' e 1 e2 87442o 

.;,Iuyahoga2 4 75St oe P.O.Box 
ml 

-

F cfl% O 1!. -88, ,:., t!u T I m 
-"AIPLI-RiiOri iNOkMAT 1 iPlease supply complete answers to the following questions so that Teled anal Irumevaluate your application and propose 1pt!Xentatjpn best suited to solve your a problemINQUIRY FRi~: DATE/S '~ ~,?SEND ESP QSEOt?/'4C 

' 

Company ' -, i - 'i-s- .,-,Address/ 21 * -7/ ir1 /)_______________________ 

Telepho e Numbers ( "p'- _ Y , -- C> --

PURPOSE OF IN-UIRY. Tl " 9' 

_-

- 7' / 'Feasibility of Application 0l Budget Estimate 0 Quote for Possible Purchase jV

PROCESS CONDITIONS: 
 , ' I/ , /

2. Number of Sample Streams to be Monitored f 
-/ 

3. STREAM COMPOSITION(S): (Ust Everything) 
__MEASUREDCOMPONENT TO BE REQUIREDNCNTRATIOACCURACY RANGE 

CONENTrr RATION"MEASURED 
 A -CU .'CYUNITS 
MAXIMUM NORMAL MINIMUM 

01 A 

4. STREAM OPERATING CONDITIONS: 1/1" (.,JA,. P) - 4 .// ", _.)a. Physical Properties

Temp.: FEl C; Max.________ Normal-_.,


/.!/'/<O/h /. Rga .: psig El psla E lI nches of - . _ ',ml2. 0 Max- _ Min. i-- 2-Phase: Vapor El Liquid Mnt l aix Soil s? Yes No El Describe 
Amount and Particle Size

b. Chemical Properties
Corrosive? Yes El No Acid 0l Basic, Neutral ElWhat materials withstand contact with sample?-
Stability---

1-
Polyrnerizing Tendency 

METHODS OF ANALYSIS: 
1.- What methodjs of lab analysis are used to measure component(s) of interest? 5 A7.What TAI instrument2. or literature prompted inquiryL.__"___ 

_APPLICATION 
DATA AVAILABLE 

_ 

1. Aremples available ,for evaluation by TAI?.. . +t. YesN' No E, ifi so,o.please describe- fa e<e c b[2.d+F4 e_2. Are spectrograms of sample available? Yes l No3. It so, please attach.Please allach any other data that might be useful, -,7"47 / b'.such as sketch of sample system, etc. 



BAKER 
BAKER INDUSTRIAL EQUIPMENT, INC., 0 2475 STATE RD. - P. 0. BOX 1208 * CUYAHOGA FALLS, OH 44223 (216) 928 

FAX: (216) 923 

December 16, 1994 

Malcolm Pirnie, Inc. 
445 Hutchinson Avenue 
Columbus, OH 43235 

Attention: Mr. Harry Bhatt - Project Manager 

Gentlemen: 

Subject: Teledyne Analytical Instruments Cement Kiln Sample Systems and Analyzers 
Teledyne has been very successful in providing kiln sampling and gas measuring systems.Essroc Cement located in Poland, Ohio has been using a Teledyne cement kiln samplingsystem with oxygen and carbon monoxide analyzers for a number of years with success. Iam gathering a list of other installations and will forward them in another correspondence. 
We discussed a wet cement manufacturing process in which your customer would like to
monitor oxygen and carbon monoxide. The Teledyne Model 9300 combines oxygen and
carbon monoxide analyzers with a relatively simple maintenance-free sampling system. A
budgetary cost for analyzers, sample system and probe is $24,128.00.
 

In the price, we have included a water-cooled and water-washed probe for temperatures up
to 3,000-F (1,650°C), and an air blowback system to purge the probe and sample lines.
Temperatures below 2,100°F (1,150*C) may allow us to use a dry type probe with water
wash.
 

Because cement kiln sampling systems are so critical, I have included several application
bulletins and cut sheets on Teledyne's Model 9300 oxygen and carbon monoxide analyzer

and flue gas probes.
 
Please free to contact me if you have any questions. Also, have your customer fill out our
 
application data sheet so that we may provide a quote.
 

Sincerely,
 

BAKER INDUSTRIAL EQUIPMENT 
 RECEIVED
 

~)~-J ~DECRichard F. Werren 20'94 
Sales Engineer .. !., 

MlcmPrRF.doc. 
Enclosures 

FILE: 

http:24,128.00


VH. Pyrometer Comparison 

1. 	 The Davis M-400D unit is suspect regarding durability and application to constant 

cement kiln conditions. It's use is not advised without further information 

obtained from Davis, plus references from cement plant users. 

2. 	 The Everest 4000B and the Quantum Logic QL 3200F-3A units both should serve 

well as intermediate investment equipment selection. Use of these units requires 

understanding their operation, understanding their limitations, frequent parts 

cleaning and replacement, plus frequent visual inspection of the kiln flame to 

coordinate correctness of flame temperature readings (i.e., to make sure that it is 

the flame temperature that is being monitored, and not the side was (clinker) 

temperature). Frequent mechanical checks, calibration, and parts replacement is to 

be expected. 

While the Quadtek Spyrometer is markedly higher in cost than non-scaming, non

imaging pyrometers, it is clearly the instrument of choice for advanced burner control / 

performance inforiation. One distinct advantage is that if process changes should 

occur that would interfere with accurate temperature measurement, these changes 

would not only be displayed on the monitor, but remote repositioning of the pyrometer 

to the correct measuring point could be accomplished. Another advantage is the 

display of temperature measurement from up to six selectable points in the field of 

vision. The size of each of these six points is programmable, plus the system (unit) 

can determine the average temperature, peak (maximum) temperature, and minimum 

temperature within each region. Wide angle viewing of the field of interest is allowed. 

Installation and application of this unit is not advised without employing either a 

Quadtek service professional, or WEC consultant familiar with the installation, 

operation and trouble-shooting of the Quadtek unit. 
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Equipment Orders - Quadetek Pyrometer 
and Testoterm Gas Analyzer 



QUADTEK
 
Innovative imaging technology 

for process industries 
June 17, 1994 

AKMENES CEMENTAS 
J. Dalinkeviciaus 2.
 
5464 Naujoji Akmene
 
Lithuania
 

Attention: Algimantas Mituzas 

Subject: Your June 17, Fax And Questions
 
Quote # 94-0617-RAL/0l
 

Dear Mr. Mituzas, 

I have attached the quote you requested. This quote allows for final selection of 
mthe correct QUADTEK Spyrometer T standard lens tube length and optical Field of 

View(FOV) for your kiln application without the need for additional pricing. Our normal 
proceedure is to discuss your needs for viewing area and distance prior to finalizing the 
design for your kiln. 

I have also quoted optional installation and startup service which would be a 
minimum of one week plus our technicians travel and living expenses during that time. 
Note that we supply excellent installation manuals. Skilled instrument technicians who are 
familiar with cameras or computers can successfully install our product. 

QUADTEK has developed the designs and features which give our cameras good
quality pictures and reliability over ten years of continuous engineer-, and design effort. 

MOver that time, our products have evolved and the Spyrometer T is, - atest design and 
includes the latest and best features. While it is not inexpensive, w" made a special
effort to include a valuable package of features at pricing that is go( le for the 
combination of features that are included. Those features include: 

0 High quality video image. 
* Color kiln video display 
• 6 point operator targeted scanning pyrometer 
0 6 scaleable 4-20 ma outputs 
0 configurable trend display with 241r. memory of a points 

15241 NE 901h Street . Redmond, WA 98052
 
(206) 881-0778
 

Fax (206) 869-0667
 



Our payment requirements are for prepayment or to use an international Letter of 
Credit. Our agent here can work with an international bank with offices in the US. 

Our freight and shipping policy is to ship FOB our factory in Redmond, WA. 
Extra charges such as fees, duty and taxes are the responsibilty of the purchaser. As an 
estimate on freight, we recently received an airfright price for a complete system to be 
shipped to Greece for under $800. USD. If it is helpful, we prepay freight expenses and 
bill our customers at actual cost without markup. 

With best regards, 

Dick Ludwig 
Manager of Sales and Marketing 

Quote #94-0617-RAL/O1, Page 2 



[I 	 mQUADTEK SPYROMETERT SCANNING PYROMETER SYSTEM 
High Temperature Ratio Pyrometer Version 

Temperature measurement range 
(602-1816) 0 C 

Item Qty Part Number Description Unit Price 

Us $
I M551B 	 Model 551integrated scanning $18300 

pyrometer/camera sensor 
-M500 series NEMA-4 type high 
temperature resistant enclosure 
-Solid state MOS CCTV electronics 
-integrated scanning ratio pyrometer 

/TRx -measuring range: specify 
/TRI: (602-1289 0 C), /TR2: (759
1816°C) or/TR3: (760-2190'C)

AL24 -high temperature air cooled optics(18, 
24, 30 or 42 inch length)

/VC -enclosure mounted vortex cooler 
/Fxx -optics horizontal Field of View: 

(specify 400,600 or 80')
/Mx -camera mount MB, braclet type or 

ME, flanged type requirement when 
ordering automatic camera retract 

2. 1 M201B 	 mModel 201 SPYROMETER T $12650 
scanning pyrometer processor 
-user-selectable sensor wavelengths: 
1.6 or 0.8 micron, 1.6/0.8 ratio 
-six (6) user-selectable scan 
measurement locations 
-user-selectable scan target size 
-graphical overlays indicating location, 
scan area, temperature 
-six (6) 4-20 mA DC outputs 
-mouse controlled set-up functions 
-sealed mousc for harsh enviroment 
-color VGA display monitor output 

3. 1 PS6374-039 High resolution 13" VGA monitor $850 
with 6 foot (1.8m) 9221 connector 
cabling 

Quote 4 94-0617-RALJO1, Page 3 



SYSTEM OPTIONS 

Item Qty Part Number 

1. 1 M353(RC) 

2. 1 M40x(AC) 

3. 1 MANUALS 

4. 1 TAGS1 

Description Unit Price 
Us$ 

Remote mounted automatic retract $450 
controller actuator switch 

Loss of cooling air alarm output $450 

Additional sets of service manuals $25ea 
(two sets of manuals are included with 
each system purchased) 

Stainless steel tags $25 
-per tag 

lRECOMMENDED
SPARE PARTS 

Item Qty Part Number 

1. 1 KT7171-998 

2. 1 PS6374-033 

3. 1 AS6108 

4. 1 KT6929 

Description Unit Price 
US $ 

M500 series lens cleaning kit $100 

Hand-held 31/2" B&W monitor $450 
(use- camera installation and 
troubeshooting) 

M330/M550 power cable asmbly $86 

M405 replacement cartridge kit $250 
(replace ecvery three months) 

Quote # 94-0617-RAL/01, Page 5 



INSTALLATION AND START-UP ASSISTANCE 

Item Qty Part Number Description Unit Price 

1. 1 START-UP Installation & startup supervision 
Us$ 

$1200 
DAY1 	 -first day 

(travel and living expenses to be billed 
at actual cost) 

2.71 START-UP Installation & startup supervision $850 
DAY2 	 -per day, consecutive with first day of 

start-up 
(travel and living expenses to be billed 
at actual cost) 

Quote # 94-0617-RALJO 1, Page 6 



QUADTEK SPYROMETER T' SCANNING PYROMETER SYSTEM
 
High Temperature Ratio Pyrometer Version
 

Temperature measurement range
 
(602-2190) °C
 

_ _continued 

Item Qty Part Number Description 	 Unit Price 
Us $ 

4. 	 1 M405 Model M405 three-stage heavy duty $1250 
air filter system complete with hoses 
(Instrument quality air recommended) 

5. 1 PS6082-084 	 500 foot RG-59/U video cable $350 
(for over 1000 feet, utilize RG-1 1/U 
type cable) 

6. 1 KT6109 	 Video cable connector kit $60 
(2) RG-59U to UHF connectors 
(1) UHF to BNC adapter 

7. 1 M353 Model 353 pnuematic automatic $4000 
camera retract system 

TOTAL SPYROMETER SYSTEM $37460
SHIP DATE 10-12 WEEKS FOB Redmond, WA. Freight, Prepay and add. 
QUOTE # 94-0607-RAL/01 

Quote # 94-0617-RALO01, Page 4 



TERMS OF SALE 
1. Prices and specifications arm subject to change without notice.
2. Payments shall be due net 30 days after date of invoice. Interest at the rate of 1 1/2% per month shall accrue on balances 

unpaid after 30 days.
3. Reasonable attorney's fees and costs of collecting payment from buyer shall be reimbursed to seller.4. Limit of liability - In no event will Quadtck be liable for business interruptions, loss of profits or savings, costs of delay, or forany other special, indirect, incidental or consequential losses, costs or damages, associated with the use of its products.5. Unless otherwise specified, prices quoted are FOB Redmond, Washington, and do not include taxes and tariffs.6. Customer's non-acceptance of a shipment or cancellation of an order after Quadtck has received a bonafide purchase orderwill

entitle Quadtek to recover a cancellation fee equal to 25% of the price of the ordered product. 

Receipt of purchase order for any of Quadtek's products constitutes acceptance of Quadtek's terms of sale and warrany.contained in the tel-ms of sale and The provisionswarranty may not be modified, amended or waived exceptrepresentative. in writing by Quadl eks authorizedQuadtek hereby objects to any additional or different terms or conditions, contained in any purchase order for Quadtek'sproducts. 

LIMITED WARRANTY 
Except as provided below, Quadtek warrants its video imaging systems to be in good working order for a period of oneof the system by the customer. year after receiptQuadtek warrants the added content of its video imaging system upgrades to be in good working order fora perod of ninety days after receipt of the system by the customer.for a Quadtek warrants its factory repairs for materials and workmanshippenod of ninety days after receipt of the system by the customer. If at any time during the specified warranty period a system failsto be in good working order, Quadtek will, at its option, replace or repair the system at no additional charge except as set forth below. 

To request a -system repair under the terms of this warranty, a customer should contact Quadicc by fax (206-869-067) with a descriptionof the problem. Quadik will evaluate the information received by fax and either advise customer of the next step in the rpair process orseek additional information in order to pinpoint the components requiring repair or replacement. Upon dctermination of the bestapproach to resolve the warranty problem, Quadtek will do one of several setvice options as mutually agreed between Quadtek and thecustomer. 

1) request that customer return the equipment (at customer's expense) to factory for repair or replacement (customer will be responsiblefor einstallation of repaired or replaced system), 2) sendvalue (in excess of new pans of small value for customer to install or, 3) send new pars of lrgeUS list.. pnce and require the return o same efective parts to seller within 45 days at seller's expense unlessdeemed customces responsibility). Defective parts must be returned to seller using seller's preferred shipping instructions. 

This warranty does not apply to the following conditions: 

I. Damage to the lens tube caused by running the lens with inadequate cooling air.2. Damage that occurs because of flame or hot gases impinging on the system due to positive pressure at the camera installation 
port (Applies only to systems installed with open ports in negative draft furnaces.)3. Breakage of internal optical components in the lens caused by excessively rough handling of the lens by persons cleaning the 
lens or access port.

4. Damage to the image tube from burn-in caused by leaving the camera with only a fraction of the field of view in use or by 
exposure to sunlight or other bright light source. 

5. Picture detenoration due to neglect of recommended maintenance. 
6. If the customer has abused, misused, modified, or attempted repairs on the equipment.7. Damage due to violation of storage requirements. We require that the equipment be stored indoors in the original shipping

cartons in a controlled atmosphere such as a warehouse not subject to temperatures below -15oC or above 45oC. 
Quadiek furnishes the above warranties in lieu of all other warranties, expressed or implied, including warranties of merchantability )ndfitness for a particular purpose. 

QUADTEK, INC. 
15241 NE 90th Street 
Redmond, WA 98052 
206-881-0778 

OLNI001RI 



1994 PRICES 

TESTO 350 
€ oPart 

tasto 350 Basic Analyzer unit for Temperature, 02, C02, efficiency 
'0 Module 1, measuring range 0 to 10,000 pprn H2 compensated:0 Module 2, measuring range 0 to 20,000 ppm
'0 Module 3,measuring range 0 to 40,000 ppm
10 Module 4, measuring range 0 to 3.000 ppm
102 Module 5, measuring range 
 0 to 500 ppm02 Module 6,measuring range 0 to 5,000 ppm 
0 measuring cell shut off &rinse function 

ontrol Module for use with the Testo 339 

into 350 Basic Handheld unit with additional temp probe Input,

5232 and Infrared interface

ito 350 Comfort Handhold unit with above features plusegrated memory, Input for FPM &%RH, &IsolatedI RS 232 
wer 6upply / Recharger
.nnection Cable between unit &analyzer coiled cableDnn*Woton Cable batween unit &analyzer 15')nnectlon Cable between unit &analyzer 30' 
)nection Cable between unit &analyzer 60' 

is Go Probe 30' length, Tmax = 1832 FGas Probe 30' length, Tmax = 1832 F for Improved 602 &N02GasseProbe 13" lengt, Tmax = 1832 F 
a Gas Probe 13' length, Tmax 
= 1832 F for Improved S02 & N02,@Gas Probe 13" length, Tmax = 932 F 

bient Air probe 3' length, Tmax = 176 F 
Wbent Air probe 12' length, Tiax=212 F 

,ssure Probe 4"H20 
,-sure Probe 40' H20 
gnetlc Holder for Pressure Probe
Don Hose for Pressure ProbesTuba 20 L , Tma =xc682 F0 


Tube 14'L, Tmax= 682 F

Tube 12'L, Tmax= 932 F 


,nldlty &Temperature Probe 0-100% RH, Tmax- 160 Fnildty &Temperature Probe 0-100% RH, Tmax- 290 F 
mred Printer with Alkaline batteries and 1Roll of Thermal PaperDlis of Thermal Paper
lastlO Begs wrth adhesive labels to mount readings on boiler 
232 Interface Cable 
,ice Case for Testo 350 (leather)
ying Vtrap forAnalyzer
ilnum Case for the Testo 350 &330 together
ilnurn Case for the Testo 350 

#iPrc 

0632.3500 

0440.3503795.00 
0440.3502 
0440.35031. 
0440.3504 
0440.3505 
0440.3506 

0470.0350 

0470.0351 

0560,3510 

0560.3520 

0554.0077 
0409.0350 

0409.0351
 
0409.0352 
0409 0353 
0409.0353 

0600.8520 
0600.8521 

0600.8720 

0600.8721 

0600.9522 

0610.3613 

06109713 


0638 1445 

0638 1545 

05540226 

0554.0440
5 4 0 0 
0635.2045 
063521450636.2245 

0636.9767 

0636 2167 


05540345 

05540115 

0554.0116 
0 409 1 5 
04090154 
05160130 
0516.0060 
05160139 
0516 0350 

S1700.00 

695.00 

800.00 
900.00 
900.00 

329.00 

329.00 

085.00 

1449.00 

46.00 
42.00 

119.0011.00 
181.00 

745.00 
945.t.L 
685.00 
875.00 
359.00 

49.00 
144.00 

489.00 
449.00 
3900 
27.00 . 0 

119.00 
116.00
250.00 

439.00 
785.00 

285.00 
23.00 
39.002.00 
26.00 

240.00 
21.00 
50.00 

http:S1700.00
http:0440.3503795.00
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OTAHqHTEAbHblE OCOSEHHOCTH 

W"AmmaqwR ma Amcnnee 
napameTpoe: 
TemnepaTypw 
pa3pemeNwo 
KOHqeHTDaUWi4 02 / C( 
co 
NOW / N02 
S02 
nOTepm Yeona 
c wAsLiAmmm ra3amH 
Hno wuwewa i436UTma B03Ayxa 

" r3WCTpafi 3ameHa AaT4WHOB 

" CoxPaNeime BnamATH 
mumbix mm3mepeHHbIX AaHHbIX 

" 	 OAHoepemewan HHAHKaUHR TPPX 

napameTPOB 

" 	 Yapokmomimnommammn mne4aTH 

testo-33 COCTOWTM3 ABVX ornenwbix 
15nomos: Koua"n"o-w3mepwTen6"oro 
(*H3L4ePWTeA6') w aNanwupviowero 

(*A"anw3aTOP*). nePBbl; M3UCPAeT N 
paCC4WTblBaeT 3Ha4eHmc napamerpoo, BTOPO; 
COACP)MWT JlaT4WMW, 0 TOM 4wCne 

3neMTPOXWMW4CCKMC - Anti ak4anw3a ra3OB 

B 6a3K)i3ou capwalffe Aitanw3aTOP BKMo4aeT 

naT4MMW 0,, OD, TCuneparyp6i m pa3ocme"mfi 

H0 4"c4irpauNq C02. M03("WUHCHT W36UTma 
003AVxa w nOTCPW TCnjla onpeilenniotcR 

paC46TOU. no wenaiwio 3aKa34wKa 
AiiallH3aTOP MOMCT 66ITb 06OPYAOnall 

naNHmamw NO,.,, NO,, S02 

MWMPOnPOUeCCOP H3MCPWTCnFl Xpall"T n 
namATm xapamTepwctwmw isaw6onec 
PacnPOCTpaii6"wjX Tonnmn, n wro oncvaTOP 

mO*4er nnCCTW AOnOnHHTCl1WfkJC nalillue Bce 
naimue coxpai4qiotcq D namATW mnoCne 
otmn"omso npH6opa 

ni)m6op MOMCT 6Wtb vmounnemmna" 
nPWt4TCPO&A, motopu; Cnoco6e#j 3anomiiwN M 
Pacne,4aTaT6 JlaHHwc, nocrynaioLLime 
npi4meplio OT30 WCT04wlMon 'naimble mom4HO 
9)acnC4aTaTb wHnmm4nVammo, no rpynnam 
mnw nce n&ACCTe Raimue moryT 6boTb ramme 
nCOCAasim i4a aww"sooo 3E3m 4ePC3 
CTAIIAMprTNUA NWTep4odK Tmna RS 232 

MAL*Tco 2 mK&Amoqwx 5&.uojta 

HImePwTen6 c npwitTepom mnm 6el ii(,-ro 
ymnantinacTca n cnetjwanmicw nome 
aolmlwlatopa 310 nOMOnAeT lesto 33 
6idn. necomi, KounaHysium, nopTaTmni4iju 

nepemnouTub 0 

(AMRBK)HD4eHwR/oTKA104OHHA 

AaT4wKa 0,)
 

2 allanoroobix abixoAa 
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3neKyponmTaHHR
 
PYMOR7Ka AAR nepeHOCKH 
npm6opa
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H3mepm7eAR
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A14anW3arop 
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BnemeBb16op H3McpeHHe 

Bnmoahe ) Bm~ja Tonrnwaa SATBM14eHme Hacoca 

rlPOH30AHTCHI aBTOMaTH'4eCK8H 

HanH6p0aKa ASTL4HH0a, 3aTem i7 Bwtoo napameTpoB 
Ha jn'cnneA 

aOTOMaTH~ecHoe nePeKnWo4emme 
ma nporpammy i0h160pa ToflI1HO. 

BoA~ e nporpammy
*3H a~lTonnflBa,
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H3MepeHHH. 

AonomlwreAblile 4)ynKzplH ripi6opa O6pa3ei; ne'iaT lIOKoAa 

143MCIVINCe 1 3 -U3 -d9 
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l1eJ)cxA K 11I11'1IK) 7. X 02 - i'ue"ilu"i 0 (Y o6. 
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AnA1 ToflflHocmj4rabou4sHx 
ycTamoBoo4 B 6 bITY 

Ha 
TennolgeHpanmx 

HaapoibKa pemi~ma rcipe~mn,
3mcnnIyaTaL4Hn 
TofliHsocmHrao.41x ycraHoeoI 

4 Heo6xonwuIe w~mepe~mn: 02 (CO,),Co. 
pa3PemeH~c, TenL-PaTYgpa nbimjukx ra3oa, 
noTepH Tennia c YXOJnLWUw ra3am14, 

v 
K032c214U14CT 14366o14a so3nyxa. 
YTO6, HaCrPO14Tb onwaib~blpemw. 
ro2eo414, ieo6xoj&ipo 3J"aTh 3.la~eHe IlOTePL. 
Tenna c Yxonfiww1m1 ra3auw 1414bw1u1e.IT 
1436wrma B031nyxa, NotoP61e flp H3BeCTH6aX 
xapaHTePlWCTWmaX Tonjlwaa onPeie11RIOTCRl no 
Temneparype ra3o3 Hxo'IuClfTpaUuu 

(O21 HuWanlIAtoe COOTHoweHmle 
B H14X 0, 

Temneparypkj ra300 14mO344uU14eHlr l3662Txa 
nlO3Alya o6eCneqwnae MHHI4LaJ~bl4t flOTepil 
Tenfla C YXOIAu14m1 ra3am14 (LtaKCweuabHMA 

...aiembkjA croco6 M3mepeHmg 
florepb Tenuna c ypOARImitH1 ra3amH 

flip 6Iwicpoi it 6e~onacmOR 
HaCTPOAH pa6oribe ropenoK 

B TamenoiA lPOMblUJneHocTlu McflbTaHi1R, KoHwpom 3a 
BpeAHbmH ab16 pocaMH 
TonnhmBocmI~raiou4Hmx ycTaHoaoK 
Heo6xouuwc 143&emeHb~i: 02 (O) CO. NO., 

NO, 2',pa~peMCH14, TemnepaTypa llbimou~fx 

KO3424rnUNCeHT 1436hTIa 8o3Jnyxa. 
-~~ flpm6op nomo0Ilet KOHrPOnw1pOeaTb BPeAlHble 

* 
A~nn ompym1asotgeA cpeji Bb6poci no 
Pe3ynlbraTau 143CPeHlA 14xCOnlepHaHH4A B 
YxOnaL~wX AImOobix ra3ax 14I11olpa6o!aowem 
003jAyxe pa31141blX YCTa"oaoK, pa6OTaioWwx, 
Hanp14uep, a He(DTeXWAM4eCMOA 
lpmkiWnCeIllCT4, 8 3*4epreri4Iie 14T.1A.

flpw 3TOM CneCJyeT flYHOOOJACT3OaaTbClq 

JQonycTwm&,imw topmam14 ipetiHx ab16pocoo.
flpwmItIjKH B mamnoA KHKPCT140A ctpate 

.HeflpcpbHble 143MCplCti14 HCO 6XOAHMmbnapamerpoa npw iHaCYPOAC ropepom,
HOTOPble moryr cLJ&IbaaTbCR C JAiCnfnc mflI4neqaraubCA 13PPOrTOMcL 

01C1 Russ aT 110 

flpw cmImraHI4H flO~llnPPMqHfaT 0, "a 

KnfdwfggIHH iffNmA POlflVXJ 

am- ratia: MHw#Aa1Ihmo# yponofe, 
rn - of,up-i.' 1000 flflfi 
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Bestelidaien testop 33
 

ra3o3a6opHbA 30HA 

08 1

ra3o3a6OPHbIA 30RA
 

c flHCOO'iHHKICJbHbIMH w.awfamw
 

14 Ha6enlem
 

3aKa3Hbje Aaxinue Mbi pOKomeH~yem. 

Haaewsa~qe- testo 33 6axnumA KOMHACKT, BKf[o'IaN: 
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c .4a6erwA Am noA ,uo~ftieq H AHAflH3ATOPY 

8- Armw*41. 8 Mm_____ 

3300 1.285,--
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Electronic measurement 
of physical and chemical values 

testo 350 

Precision measurements
 
for flue gas analysis and


emissions monitoring 
oe rt% 

.NO
 

SO2
 

CO
 

CO 2 

Exc. Air 

Efficiency 

AP
 

"H2 0 

%RH 

fpm 

0986.2223/vo/R/08.94 

02 
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Quality 

The Company Background
 
Testo has been developing and 
 In 35 years Testo has developedmanufacturing portable flue gas ana- from a workshop to a successfullyzers for over 15 years. Over this medium-sized company wihttime, our research and development 

500 
employees worldwide. Testo is prienflineers have evolved our products vately owned and financially secure.based on customer experience and Only by internal growth and withoutideas. This way we provide you with acquisition, Testo has achieved the a quality product that meets your position of a worldwide market leaneeds. der and still lives by the original suc-High standards, a favorable price cess philosophy.

performance relationship and custo
mer-orientated service has made 
testo the worldwide market leader of 
portable combustion analyzers. - Lux/soda

*Flue gas 0rpm ; 

Summary ,Company innovations 
Sumayof flue gas The company has 65 research andanalyzers development engineers that are dedicated to develop future measurement 

_____ '~ 'O"' ~technology. 
-C/0F,0,CO,,qA KK
 
NO, SO, . -. X 
 Quality stan-
CO.NO, NO. I X dards 
Battery operatiof / Teso rodctRS-232-interace t 'Testo products 
RP-23tnterce ij are manufactu-Pin erconflecion K K red under the
 
infrared interface
 
lorPalmtop PC X K official quality
 
CO ceil overloadt ;assurance stan
shit -off KX:X dards of ISO
 
Remote operation : 
 9001. Being one of the first in this 
of analyzer x x industry, Testo again sets slan

dards for the entire market.Long-fe rrn reasureornt;u 
up to 12hours K
 
Flue gas probes
 
up to +1830F XX X
 
Continuous meas. i 
of flue gas and ambrient X K K
 
temperature 
 x 
CO measuring range 
Oto4000ppm iK Kx 
CO measunngrno 
o to 40000 rnopm XK 
Datalogg ing capablity K i 

Tesf Gas Calibration K K K 
Integrated humidity KIK 
and velocily meas K 



Measuring Industrial and Residential Combustion Sources
 
lesto 350 Qualifies for Many Applications 

The extreme versatility of the testo 350
 
allows it to be used in numerous
 
industrial and residential applications.
 
When combined with the testo 339
 

.Gas Conditioning Unit, the applica- -	 . 4.
tions become limitless. I,	 O 

Possible Applications Include: 

1. 	 Professional burner/ boiler
 
maintenance.
 

2. 	 Tuning industrial/ residential 
burners to optimum. 
efficiency 

3. 	Frequent iniernal audits of 
installed-CEMS. 

4. 	 Avoid 
unnecessary costs due 
to additional RATA tests 
through internal audits. 

5. 	 Internal emissions inventory 
survey. 

6. 	Fine tune process heaters. -

7. 	Measure and report according to 
certain requirements from 
various State EPA's. [call to find 
out if your source qualifies] 

~. *g.<. ~ ~ < 

b k '7 



Application of the Testo 350 - Three Scenarios
 

?I 

Burner Tuning & Maintenance 

The testo 350 provides all the requi-
red readings for burner optimization. 
All necessary parameters are mea-
sured separately and combined into 
one true efficiency value according 
to ASME standards. Parameters to 
calculate efficiency via differential 
pressure or differential temperature 
are provided. 

Emissions Testing 

Fast, accurate, and economic emissi
ons testing is a valuable tool for all 
environmental professionals. Set-up 
and ready to operate in a few minu
tes, the system can measure and 
record data for up to 12 hours. The 
measured results are not affected by 
high condensate levels, dust, or soot. 
The accurate measurement of NO,, 
emissions is becoming increasingly 
more important. By combining an 
actual air velocity and relative humidi
ty measurement, the testo 350 provi-Ides emissions values in either 
pounds per hour or tons per year. 

Industrial Process Optimization 

In processes such as glass or cera
mic furnaces very high gas concen
trations are reached. The testo 350 
can tolerate these measuring ranges. 
Thanks to it's memory chip, each cell 
comes pre-calibraled. As a result,
field re:'iacement of cells is as easy 
as and takes as long as changing a 
hftnni3 
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ksto 350 at a glance
 

CLLIm F!
 

Co 

NO 
NO2 

NOx
 

The analyzer unit:
 

, 	Basic set-up 
02, CO, °F/°C, "H2 C, excess air,
efficiency 



PC software: • 
m Display & evaluate measured data 

with Windows® Software 

Infrared printer: 0 1 
" 	 Document measured values with 

the small & rugged printer 
" 	Wireless infrared data 

transmission to eliminate 
cumbersome printer cables 

*e0 •e•e0 000O•00 

Gas conditioning unit (optional): A 
E Removal of the moisture from the 

flue gas for more accurate and 
long-term mcasurements 

Measuring modules: 
0 Can be easily added 
• Allows individual set-up of analyzerwith any combination of CO, NO,NO2, SO2 

The Comfort hand-held instrument lo. 
* 	To control.the analyzer unit 
* 	 Integrated datalogger 
" 	Displays humidity and velocity 

measurement 



InaeLi tmertr
 

Ambient Humidity &Temperature 

Flue gas velocity 



0 

" Control via infrared beam 

N Simple, compact documentation 
" No awkward cable connections 

PC software: jo. Io 
N To display and process the 

measured values ' 

• • 00 0000 OO 

Measuring modules:" Can be easily added 
" Allows individual set-up of analyzer FE. 

with any combination of
CO, NO, NO2, SO2 (U 

The basic hand-held instrument 10. 
N to operate the measuring unil 

CL 
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The hand-held instruments
 
A choice of two versions 

Functional description 

-

The entire control of the system is 
performed by the hand-held 
instruments. The remote instrument 
comesallows with a 60 footsimultaneous cable.

stack 
This 
gas 

measurements while tuning the 
burner. 
The advantages of the hand-held 
instrument include: 

. . 4 line, easy-to-read 
LCD display 

. Output of measured values in 
S,. - .ppm or Ibs/Mbtu 

* Sealed key padB User-friendly operation 
B Test gas calibration via user

menus 
o Lockable plug-in connection 

1 7E 

e basic hand-held instrument 

Second temperature probe input 
for simultaneous measurement
of intake air & slack gastemperatur3 Additional features of the Comfort hand-held instrument 
Infrared data transmission to Integrated memory ton U Measurement of flue gas 
Iremote priner approx. 500 sets of data velocity using Pitot tubeRS 232 (V24) interface * RS 232 (V24) 0 Humidity measurements usingfor data transmission to P interface for data20 selectabletuels the lesto humidity probetransmission to PC
CO, * Optional interface to control theneax value for all fuels N Galvanically separated
freely selectatlef testo 339 Gas Conditioning Unit,Measurements which allows programming of freshcan be saved wilt comments air and flue gas cycles, self-test;,

0 Pressure, or dilfferential ipreswe automatic zero point anid driIt 
fleas. with an external protbe monitoring. 



The analyzer unit 
The heart of the measuring system 

Description of the Unit 

The gas analysis is performed in 
the analyzer unit. 
The flue gas is drawn in by a pump 
and passed along the sensors 
(electrochemiczi cells).The actual 
gas concentrations are transforined 
into electrical signals which can be 
measured and transmitted to the 
hand-held instrument. 

User-friendly upgrades 

The basic analyzer box can be 
upgraded with modules. The up
grades are possible in the field at 
any time without test gas calibration 

Analyzer box-basic set-up 
O2, CO 2 , °F/"C, hPaP'H20, 
efficiency & excess air in flue 
gases 

Upgrade modules CO, NO, NO2, SO2, 
RH, fpm 

Features 

" 	 The pump draws against 
negative pressures of up to 40 
inches of water 

* 	 AC/DC operation 
* 	 3 different CO measuring cells 

cover different measuring 
ranges up to 40.000ppm 

* 	 Integrated draft measurement 
* 	 CO cell overload shut-off syster 

to protect CO cell against 
hazardous gas concentrations 
Other cells remain in use. 

0 Field replaceable measuring 
cells without test gas calibration 
(like changing batteries) 



to suit your in iid a needs 

lue gas probes 	 Aorfegafoflegsorfegs am if7Aliaon comfort probe Comfort probe compact probe Moiorn
Easyto clean mesamn srmet maueethmiditj

Easy replacement of tubes & mesrmn mesrmet maurmn umdt
 
t hermocouples&-n
Testo patnt,reliable Inconnection Analyzer box and Analyzer box and jAnalyzer box and Comifot 't

moisture tap I~l with... basic or Comfort- basic or Comfort basic or Comfort hand-held Irnltr rp<hand-held 	 Instr. hand-held Instr. hand-held lnstr. Instrumenrt.Immiersion depfths 12 and 
28". Other lengths available T~.80 ~ T,=13F Tsuw~ ~~~
 

ilgh quality hose for N02&S 9F (fl)x
s 0t10%RH 
measure, ents available, S02 (robe tp
 
Separate gas & draft hoses N~~IN~-iN~.INC
 
elim~inates Interference of 	 Nlsenso.">NINl~-N 
moisture on draft measurement 

7A ~ 16J 

umldity probes 0.032" --0.032" 
Capacitive2 
testo"' humidit sensor. 
Sensor drifts <11% per year I 7M$2 :72 
Higly accurate <*± 2% s-1Temperature,stbeRPMt 80F 	 Flue Gas probe Flue gasr~be Compact probewith standard 	 with stndard- wt tisd e prtrgas sanln h-1 w standgas arnpingose, gas oighs"pberesur	Pto pob,tbe0600.8520 0600.8720 0600.9522 

Meatirmenofdiferntil ~ ~ ; ,~ Flue gas probe Flue gas probe Compact probe
Maueetodifrnilwth advanced wfthadvnoed wtthadvanoed
Flu gap o vlocty600 pmgas sampling hoosel gas sampling hose" gas sampling hose" pressure up to 40" H00600.8521 	 0600.8721 0600.9523 

Pitot tubes available Invarious 
lengths, diameters and materials Z - rI 

Itot 

7The correct Measuremetetf Standard gas samplinghos~ 

hose for,your
gappliing 

1501-holitn 
o NO 

aosuremeil H~gt-quaty got sampling hose> 
with tmao adolstutrap, reL IM';-~ 5 

-T, 
Logtmmest, of; Heated gas sarnpilng oa1cnr ti whgs

Ott0,C0~fO,NO01 1301saning unIt,L7.22 or 13' (fefet to At"61101 149) 
~ ~Fof~~~~ tt AMgssmanoAtlttoI tj~n ,1 o I0W 
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Monitoring of Measurement of pressure 
waste gas and 

humidity differential pressure 

to 284°F 


Comfort- Comfort hand-held instrument 
hand-held instr. 

0 to 100% RH 40"r 4" 

-4 to +284°F 


NTC 

12" 

0.047" Pitot tube Pitot tube 
connection 0.02" connection 0.02" 

5.0' 5.0' 5.0' 

Humidity I Pressure probe Pressure probe 
temperature 0638.1545 0638.1445 

probe 
0636.2167 

,_.S 

Measurement of Separate
the flue gas measurement o 

velocity combustion 
In combination with pressure probe air temperature 

Comfort hand-held instrument Basic or 
comfort
hand-held 
Instrument 

Tma 662 ° F Tm= = 662°F Tmax =932°F Tmu = 212°F 
200 to 6000 Fpm 200 to 6000 fpm 200 to 6000 fpm 

NTC 

20" 14" 12" 12" with cone 

0.03" 0.03" 0.015" 0.02" 

5.0' 

Ptot tube, Pitot tube Pitot tube, Air probe
brass brass stainless steel 0610.9713 

06352045 0635.2145 0635.2245 



The gas conditioning unit 
For long-term measurements up to 12 hours 

In order to obtain long-term 
measurements, moisture has to be 
removed from the stack gas 
sample. Otherwise the moisture 
increases in the system and leads 

.	 to chemical reactions with NO2 &
SS02, which affects the results 
significantly. 

The compact testo 339 gas
conditioning unit removes the 
moisture from stack gas samples, 
which ensures an accurate reading. 

Simply connect the testo 339 
between the stack and the testo350 analyzer whenever gas 

conditioning is required. The entire 
system is ready for measurements 
in less then five minutes. 

The testo 339 is designed to work 
with the testo 350. The system 
functions automatically and it is 
self-controlled. The testo 339 controts the temp. of the stack gas 

',.sample, the removal of the 
moisture, sampling time and fresh 
air purge cycles. 

_The gas conditioner also protects 
the analyzer from possible damage 
as a result of hazardous gasParticle filler concentrations by interrupting the 

Heated hose (7.22'or 13.12'tong) flow of the stack gas sample and by 
Inner core (PTFE) purging with fresh air. 

testo 339 Features 
Temperature control -FPower supply U Weighs only 10.5 lbs 

90 to260 Volt M Automalic operation for 
long-term measurements

Hose pump Display and * Easy to maintain and clean with 
Tygon" -connection hose n'l monitoring geb t n. electronicsauop auto-purge button

' 
oe . og ",. U Ensures accurate...............
" L . . (13 NO ,& SO. measurements 
Sw.-'
dTivaVU U For unatthtrided long-lerm ineas. 

,-i nt up to 12 hours 
totherinalyzer 


bnlspll Ut) tOI- dlfl !jj 1111Miture 

140"F dew point 



Comprehensive documentation of the measured data
 
with printer or PC
 

Infrared printer 
In most applications a print-out is 
needed to document the measured 
values. To avoid tedious cable 
connections between the analyzer 
and printer, testo has invented a 
transmission technology completely 
new to the market. Testo uses a 
wireless infrared data transmission 
system, which works like a TV 
remote control. Measured values 
are transmitted dependably over 
distances of up to 20 feet 
Especially in a burner environnent, 
the cable-free data transmissio, 
inakes documentation convenient, 
t'ine-saving, error free, a nf e;iv to 
mana qe Iwo freely procrairi;ltl , 
lines allow users to conrrenfi or) the 
irreasured values or to a( 
111f[ itffit: i, Ill 

* ,-i't 

ScW, 
7, 


- ,,,,M . amposes 

.... 


Data 


Transmission 
to the PC 
The measured 
values can be 
downloaded to a PC 
with a standard RS-232 
cable. This can be performed real
time while collecting the data without 
interrupting the measurement. In 
addition the Comfort Software ver
sion of the instrument allows the 
contents of it'smemory to be down
loaded at anytime. The memory con-

IM	tuii up1 to 500 sets of measure
mtnts which are accessiLle during 
or alter completion of the tests. 

The Testo ® Comfort Software... 

In the PC the measuring values can 
be reviewed, analyzed, and stored 
with the testo Comfort Software. 
testo Comfort Software provides a 
great variety of statistical functions 
to analyze the measured values. 
Maximum & minimum calculations 
are provided as well as mean 
values, standard deviations, and 
variances. For compliance pur

each parameter can be 
averaged at 1, 5, 15 minutes and 1 
hour averages. The data can be 
linked to a specific stack identi
fication number. Calculations of 
ppm, lbs/hr or tons/yr can also be 
easily executed with the testo 
Comfort Software. Comments (e.g. 
fuel type / operating times) can be 
attached to the data sets. The 
export function of the testo Comfort 
Software provides the data sets in 
ASCII format for further evaluation 

in other spreadsheets or 
databases. The original set of 

data, however, cannot be 
altered, which ensures 

misnsiaul nes.
 
missions values.
 



S 
ccessories
 

.ii
 

ared printer 
measured data is transmitted 

ctly from the hand-held 
rument via an infrared beam. 

data is printed quickly and 
bly on-site without any tedious 

le connections. One comment 
ihanumeric) per measurement 
be printed, 

iperature-controlled 
sampling hose 
temperature-controlled, heated 
S(up to 13') with an integrated, 
particle fitter maintains the flue 

at 300"'F. This feature 
mnates potential chemnical 
tions of condensation with NO,, 

,, to ensure accurate andl 
-term stable measurements of 
& SO,, parameters. 

Accessories for gas conditioner 
IH Moisture trap 
El preliminary filter for operation in 

dirty ambient air 
F1 set of hose filters 
Maintenance kit for testo 339 
1 pump head for hose pump, 5 air 
filters, 5 fuses including assembly 
instructions. 

Carrying Case 
El Carrying case for the complete
measuring system, 7.2" hose, flue gas
probe and accessories, 
PI Service case for hand-held instru-
ment, analysis box, flue gas probe and 
tools 
I1 Service case with shoulder strap
Not shown: carrying case for analy. 
ier or gas; conditioner Isamne desioIn 
;1, 

Circuit board for remote 
operation of conditioner 
To control the gas conditioner from 
the Comfort hand-held instrument, 
an additional circuit board with 
interface can be mounted. 
Averaging function & pump control 
are benefits of this accessory. 

,-. .-.-.. 

Calibration certificates 
Every testo 350 analyzer comes 
with factory calibrated measuring 
cells. A full calibration of the 
ordered configuration prior to 
delivery is available upon request.
NIST traceable calibrations of the 
humidity, air velocity, & pressure

vIlb.'rbsaeas 

. .)
 



tet 35 	 ...IT...<V.ty 

Mesuine ia .401 to 4 	 77x21x17 

Acurcy; 2.9'F. (3 o+22F raye: 15x6 .*sc 

0(tenpessure easurement: 	 Hnd-esld nstrumen.,. Aprx 0. lbs 

M..aurinac nge: 	 t H 2o2 >Analyzer;~ . Apr.56,17.'*2.(Y 

Res5olutlD.041- HOGneralidata: 

02ms rmtt ousing:' Plastic (ABS)


Mesirnge; l. lo (instrumn and anaiyser) 
Accuracy t 0.2vp1% , Max. operatlng iemp,: +39.2 to+ 104*F ~ Measuring Method; Electrochemical mes cell Max, storage and 

Responisetime ,tv Approx.20s transporttemperuture: 4 to 122*F

CO, calculatio,oW. 	 Power &uPPly; SYSle"(XirgfbaLb~ik 

Dsly range 0Oto COma4. 	 .4.. 	 .44 

Cabiulation' . , 	 Dgotal calculation fromi0, Gacodtnigut 
Measuring range: 0Oto 20000 ppm Fntoaptcp'

Accuracy: R Pelter couler
t20ppm (to400 ppm) 	 7.

15%of mv. (to 2000 ppm) (POW41;4"' 
*10~t%mnwdto20000ppm) Instrmnr to260 V47to63Kz: 

Measartng range: 0Oto 40DOOppm 20 qgIsmoke 16fluegas'

Accuracy; 50ppm(Ot11o1100PPM)


*5%d0o10000ppm) 	 /
*10%ofrrv(000Ppm) +140IFdewpointemerature &Iit 

LCOism int(with naio)~{P 41 to +104 I
 
Measuring mnge 010o f
10000 porm
Accuracy*.R	s2Oam (to 400ni 6 -,vV
 

11 f<.(t DOpm Storrai and trmnsport tmperture:.
 

NO measurement: .. Housing: ', .
 

Measuring range, 0to 3000 porn AlumumV. x.7 A2wth handlle
 
Accuracy; 15 ppm(to 100ppm) Hose:
 

4 ~ ~ ~ ~ 1 ofmv,(o2000 ppm llaN~4*.wt% 
t 10 %of mv, (to 3000 pprm .*triwtteotold432F+3* 

Maungmto, Elecrochemlcal mesa. celtlt v ~ -44. - .., -. 
Response time tix 	 ca. 20s instrument: Approx. 10.5 b 

Measuring range: 	 0 to $00ppm '4 

Accuracy; 	 -t 10pprn(to 100ppm)__________________Measur1n % ornp)aofM.. ( -10
Me s Elektroc h emlca l .D y p e o f pd n rli '4 0 " d g m e thod. m elT 	 -lo p^5 

Measuring range: 	 Olto000 ppm Printing capacit 'Acuac;*20 pnl(to 400 ppm) Approx, 300printouts pet roll.4
 
*5 am ppm)
fMV. (to WW0 o9als 

. :9A,10 %of my,(to 500ppm) ROO"YU Irdus 
Measuring method; Elekirochemrlcal mas.,cell .. 'Ma.t7.0'
 
Response lime W~ Approx. 40s Dimensions:1 '
 

Humidity measuremnent: 	 7 x3.8 x2.A
 
Mass.range, umdly; 01to 100 %PH Weight: ~~
 
Meal, lerrieralue,s 141to0I 284*F 0.96 lbs (inci, bateries)

Velo~dtymeasuarementi OperatingtoI peraurel ..
 

Meal. range, vlootr, 191 to 1070(SON) 1pmr

Appliction lempeors 	 32to+0 ,3oagtmeqtr: 

emosuv
 
Measuring range! ;k40'H10 - +140
 

iotp~e~nw esiisurmenti 	 trg 

Accuracy:, '.. g04' 9l.O0 o Er 11,) Power supplyl

*0.5%ofmv 4A. ,5V oNO rechaergeable banel,
 

9, Masuring range,' I4t 	 lu a poe 
7 , ZUUI& 

9	 Lengttlj 4'< 4 

.. 994..4..94.4..~Fiv9 3 44Pugas pobe M,00,1 0 tObi 

'.Igas 1 	 ~~lu probe 0a72 1.8 bil9 
Flue gal1<9Prob MM .9-449.4 0 oh 

epnal at xm 300FHn-edIsrmn; 

sm auigcls h4 	 up 

prob-~~es:nlsnnet ~ ~ 
sutseaulgelpiarp .12..moth 

Hose, can be heated:2 t 
6~months

'''0061 
~ anota18 P..th 

CO, NO, NOR.SO, module: 'r> 44 
64.6mnihs 

,. 

42to922I 
. . 

' 

,4 



VS
 

,onitoring industrial burners 
he testo 350 is the right measurement system. 

14 "7'm
 

Hi Adjustment of the oxygen con
tent in an anthracite conveyor and 
measurement of SO 2 arid NO. 
Measurements are taken at 
various points with a 65' lengthcable connected t- the instrument. 

tF1iuiing of a cog .. tor. 

FI Monitoring the SO;, content 
before and aftcr 9 scrubber. 

-



N02 modul 35masrnrn0 to 50 	 030Analyzer unit IModule 0Oto nis : 	 +.:,..'+ +,;; + ,! : 
 . ..
 
'Analyzer.unit, basic version teeto 350:;FT, draft,02,C02, excess airefcny06230

CO m dul ang0oo 0pmH2 compensated10ge t 0440.3503 -.1))mea'luing
CO module 20,measuring rang 0 to++i ppr :,: Ti' 	

:. "":" ::'.':;+:.,20,00 ;% cab_ 	 i 

*Handhl Intrmet 

(it the;:m NO.-hlco n stuentwate tgas>50, tpaddlCondtoncodlerfo r itinin ewen3392,Acesoreasurrgpm natepe tr e N02 o e ::: :. 0440. 3506 : : ' ? .: 

CO measuringnPcell switch-off andsurrmnse functionNOcadpe easurn rag50T etrcly sltd n nfae ntra. -0470.350(:0454.057 ' ': 

(:Tonly with~ Cmforti6and-heldinstenetwe603 20en cl. vergieng/andlsr nt . :; . 

pump montoin (asreonnection659,15 cable -(saoe Refe. . .. . r to bac page)' : " 

" asl rotec Insoumet tinto30swiodth additinal,tm eau r oe npu-t
CO module4) arn gae to 200h ppmho__t__admlrrp 
Cnmforlt baserlsin testo350b,draft, ionl t, p,22Ionusair, led 
uform,e NO, A measurements S.2 ) e l i Infrared iterfcO mdle3i-robeasurian+90irnerso pio 1;;(id72 n 

Coducio le 16 feoLrnconnetonbtweehad-dintuelalyr uni 
Cononale 3 (asirabto 
Cifntectionale 65n (h as gas2pmpeseodreO)moue 

Corlu mapoue frs cniinn e 3 
(olye with Cromfor hadel Instru0Timerneth50320), (c. averaginh and cbe 

.0 0 .31 

040.0351 :; "...: 

06 
06mem500, 
060.3502____dc____________________ 

040.03505 
0409.03pm 
040.03506 

6082 

; , 

" 

_-_.0 , :y' i 

' 

No onu cble, 0aoleo ....' hand-held 040.9 .3504 
Bleas had-old Is ument wthsthig0-quithos atial tedmerature probaput 

Comfort hand-eld nTru=+30Ime s35,tadtion alrbe1tempnc. prcneIonut Ieated mbemoy 

ppumpemtprbeas above,butwith high quality hose material and moisture trap :470.03Probesore
forshort-teldN2,S2ements 	 .'"0600.52
 
A	ConeCorbe separal caemcnecn twenhnedIsrmn/nlzrui 4905 

r 23rV-4Ndr nforSar emeasurement 060.321 

inpurforfr ,S2 measurementseeaa 060.35 
Filugc obn a bvbtwihhg 6 ult matria andoisuretrapL 06.04hose 

onncombustlon ar temperatureT
ontAiropron c +e2120F, bt+140F L236 instotalrass as"abveL(a a,82oe w5ih a2cone to attach the probe 	 010.31Fluoed rb with,hiality hostematr2 and moistue2tra 0610.9713
0 093fio st-terO , 2 Soeasremenitsy,0082
Chompac ro8", L138", mtmperonre 12, OF 7.2'coneti.2os1ad4abe 
Pinot lWfor e oon otiosew gasPressreonneto ble , (a ......	 0092064.0345as aboveCoact probstel 18,but, wtehiheqaltyhe matria and3oisuretraeuesprobes, -measure rTfr ottero , milyadtmet o10%RT, 18 	 060.9523Fluetig pober f pre I sin det 2 (. 7.22conn.hose and cable) 0600.5 

fostterm forU , e as re mns0. . 

S~~~l~~con~mrsurhoe0rrbeL16Maneichldryo 	 05404prssrprho 06150 	 0554.0225irtont 
++.+ 28 ,Choe brass 19.T',i+max+;temperatu.re 662 'F .L __-_____________-__._________________+'+t 	 ".o mbui aIr temperaturemeaure+140" L2,06 +otalT 06362167.
 

http:19.T',i+max+;temperatu.re


How to order 


Example 
testo 350, basic set 

Basic hand-held instr. 0560.3510Asihanhe instr. 0according 
Analyzer unit, basicples:
version testo 350 0632.3500 
CO module 2 0440.3502 
Infrared printer 0554.0345 
Coiled cable 0409.0350 
System 0554.0085 
Service case 0516.0130 
Compact probe 0600.9522 

testo 350, complete set 
(with optional gas cond. unit) 
Comfort hand-held instr. 
testo 350 0560.3520 
Analyzer unit, basic 
version testo 350 0632.3500 
CO module 1 0440.3503 
NO module 4 0440.3504 
NO2 module 5 0440.3505 
SO2 module 6 0440.3506 
Connection cable, 
Hand-held instr. -- PC 0409.0154 
Connection cable, 
Analyzer box -
Gas cond. unit 0409.0154 
System 0554.0085 
Coiled cable, 
Hand-held instrument -
Analyzer unit 0409.0350 
Flue gas probe 0600.8720 
Infrared printer 0554.0345 
Transr, ort case 0516.0139 
Gas conditioning unit 
testo 339 0563.3390 
Control module 
for gas conditioning unit 
testo 339 0470.0351 
Moisture Irap 0554.0391 
Gas sampling 
hose, heated 0401.0390 

How to order
 

Please fill out a separate ordering
form for each analyzer configu
ration. You can order as described 

to the following exam-

Ordering examples for 3 
analyzer unit configurations: 

Each configuration must include: 
• Hand-held instr. of your choice 
- Flue gas probes of your choice 
- Connection cables of your choice 
and AC adapter 

Combination 1: 
Analyzer unit, basic 
version, testo 350 
CO module 1 
NO module 4 
Combination 2: 

Analyzer unit, basic 
version testo 350CO module 2 
CO meas. cell 
switch-off function 
Combination 3: 

Analyzer unit, basic 
version testo 350 
CO module 3 
NO module 4 
CO meas. cell 
switch-off function 

0632.3500 
0440.3503 
0440.3504 

0632.3500
0440.3502 

0470.0350 

0632.3500 
0440.3507 
0440.3504 

0470.0350 



S
 
testo 350
 

Accessories I Printer
 
Infrared thermal printer to printout measured values
 
incl.
4 round cell batteries, 1 roll otthermal paper 0554.0345 
Comfort software On request
Battery charging unit for infra-red printer, incl. 0554.01104 NC-rechargeable batteries 

Additional thermal paper (6 rolls) 
 0554.0115 
Self-adhesive bags, (50 off) to attach the print-out to the boiler 0554.0116 
Connection cable, hand-held instr. - PC or analyzer box - gas conditioning unit, L6' 0409.0154 
Analog output with 6 channels inan external housing, connection via RS 232 interface On request 

Cases
 
Service case, leather, for hand--held instr., analyzer, flue gas probe (short) and tools 0516.0130
 
Carrying strap for the analyzer 
 0516.0060
 
Transport case, aluminium edges, for
gas conditioning unit, hand-held instrument,
analyzer box, heated hose, probe and accessories 0516.0139
 
Transport case, aluminium edges, for analyzer, complete pr gas conditioning unit, complete 0516.0350
 
Case incl.
carrying strap 0516.0038 

Gas conditioning unit I Accessories 

Gas conditioning unit testo 339, incl. 

.
 

power cable, 2 spare fuses, 
." 

Connection cable to the analyser testo 350 (L 1.31'), service hose 0563.3390 
Gas sampling hose, heated, L. 7.22', 230 Vversion, incl.filter insert 0401.0390 
Gas sampling hose, as above, 110 Vversion 0401.0396 
Gas sampling hose heated, L 13.12', 230 V version, incl.filter insert 0401.0395 
Condensate container for attachment to the gas conditioning unit 0554.0391 
Spare parts pack for gas conditioning unit: 
1pump head forhose pump, 5 ventilator filters, 5 fusp, iqcl. assembly instructions 0554.0392 
Hose filter insert for gas sampling hose (5pack) 0554.0393 
Preliminary filter to protect gas paths (gas conditioning unit) in fresh air (dust load) 0554.0394 

For calibration certificates order our special brochure 
Address, Subject tochange. 

Company 

Department 

Name 

Street 

Town/ County/ Zip code ,0,0.o~e....TestoInc. 
Telephone 

230 Route 206 
Flanders, N.J. 07836 
Phone 201-252-1720
Toll Free 800-227-0729 

Fax 201-252-1729 
Date Signature .. . 
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Innovative ideas and new technologies are conlbanuay needed to manage hazardous waste. At 
presen t, one ofthe more controversial options in waste management is the burning of 
hazardous waste in cement kilns. This practice can result in the following be,efits: 

energy recovery from combustible wastes with a high energy, low chlorine, and low 
nIlta Is Co)I110111 

* conservation of fossil fuels, such as coal and oil 

-0 - reduction in cement production costs 

. destruction of hazardous organic waste. 

:	The iSsues asS6ciated Wili brliny hazardous waste in cement kilns are not generally reported 
in publicly accessible 'literature. This document has been written as a resource to help answer 
many of the questions that arise when evaluatig thig technology. , 

In presenting a comprehensive overview of the technical and regulatory issues surrounding (ie 
use of hazardous was(t as a suppleniflal fuel in cement kilhs, this document addresses tle 
following topics: 

0 the cement production process 

* restrictions on the wastes that can be used by the cement industry 

. characteristics of a cement kiln thai make it a suitable combustion device for the 
treatment of hazaiwhdis waste 

0 federal regulations that govern cement production facilities burning hazardous 
waste 

* the fate of the constituents in the hazardous waste fuel 

* tie potential for adverse human health effects, 

This analysis concludes that the organic and metal emisslon: ot a twell-designed and properly 
operated cement kiln burning hazardous waste are not substantially different from the 
emissions of a cement kiln burning only conventional fuel. In addition, the byproduct of the 
production process (i,,e cenent kiln dust) aind the fin.l prodtuct (i.^, cement) do not ippear to 
differ substantall) as,1 Stil l lgof Iri a7,.ai'doils wastC as a supplemental fuel, 

Because no substantial increases in organic and metal components have been observed in 
emissions, in cement kiln dust, or in cement when hazardous waste is burned as a 
supplemental fuel, no increases In adverse health effects due to the use of hazardous waste are 
cxpeclc'd. As'svients of hecalth risks from emissions and cement kiln dust from kills In the 
U.5 1.i urpot( i'T1, 	 -ly cement production Nl6it 05, i fl opieited 
....dQ.' CurLiFIC(19') I 1,giIat ii o ( lise iigieater risk to 'public health when a pottioll ofiW) h:iui-

the cOJIve1itlouta (I1fl Jij)pACL1 by lhazardOUS wast,
 

4'filsiiliC 	 i i~
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THE USE OF ALTERNATIVE FUELS
 

IN THrE CEMENT INDUSTRY IN LITHUANIA
 

1. 	 THE CEMENT INDUSTRY
 

Overheads 1-6
 

2. 	 ALTERNATIVE FUELS HISTORY IN CEMENT PLANTS
 

Overheads 1-3
 

3. 	 TYPES OF WASTE STREAMS AVAILABLE, AND THEIR SOURCES
 

Overheads 1-8
 

A. 	 Tires: Municipalities, landfills, neighborhoods,
 
import from U.S.A.
 

B. 	 Used oil: Vehicle maintenance and service, hydraulic
 
systems
 

C. 	 Flammable solvents: 
 Line flush material, tank cleaning,

off-specification material, adhesive manufacturers,
 
paint and coatings formulators, furniture manufacturing,

laboratories, waste ink and printing, solvent 
still
 
bottoms, rubber cements, marine glues, epoxies
 

D. 	 Chlorinated solvents: 
 Vapor degreasers, carburetor
 
cleaner, paint remover, laundries, dry cleaning
 

E. 	 Industrial sludges and filter cakes: 
 Oil refineries,
 
metal plating
 

F. 	 Contaminated soils: 
 spills, releases, refineries
 

G. 	 Polychlorinated biphenyl 
(PCB) containing oil:
 
Transformers and capacitors 
from electric power equip
ment
 



F.S. 	 4. BENEFITS OF BURNING WASTE MATERIAL AS FUEL
 

Overhead 1
 

A. Savings on 	fuel costs
 

B. 	 Conserve coal supply
 

C. 	 Clean up contaminated areas and waste materials from
 
your facility
 

D. 	 Help prevent soil contamination by decreasing in
discriminant dumping by waste generators
 

E. 	Help prevent aquifer contamination (ground water and
 
water wells)
 

F. 	 Help prevent air pollution from evaporating liquids
 

F.P. 	 5. CONTROLLED VS. UNCONTROLLED CLINKERING PROCESS
 

Overheads 1-3
 

A. 	 Elevated temperature plus mixing action and residence
 
time
 

B. Large heat 	mass in the clinker in kiln
 

C. Limit the 	percent of excess oxygen to 1-2%
 

D. 	 Use continuous kiln emission monitoring instruments
 

E. 	 Process analyzer
 

F. 	 Process control computers for kiln operation
 

G. Automated 	controls
 

F.P. 	 6. COMBUSTION PRODUCTS AND CLINKERING ACTION
 

Overheads 1-3
 

A. 	 CaO + Al203 + Fe 2 0 3 + Si0 2 - Cement compounds
 

B. 	Organic hydrocarbons + 02 - C0 2 + H20 

C. 	 Organics containing nitrogen - NOX 



D. 	Organics containing sulfur 
- SO
 

x 
E. 	Organics containing halogens 
- HCl , However,


there are no 
HCl 	vapors emitted from cement kilns

since they are 
absorbed by the alkali atmosphere in
 
the 	kiln.
 

F. 	Organics containing metals
 

Metals + 02 + SiO' 2 metal silicates
 

Toxic metals are lost in the 
large mass of produced
 
clinker
 

7. 	REQUIREMENTS FOR USING ALTERNATIVE FUELS
 

A. 	 Destruction and removal efficiency (DRE) of 99.99%
 
for RCRA hazardous wastes
 

B. 	Demonstrate 99.99% DRE while burning principal organic

hazardous constituents (POHCs)
 

C. 	 Particulate matter emissions 
are limited to 0.08 Gr/DSCF,
 

corrected to 7% oxygen
 

8. 	 PUBLIC RELATIONS
 

Overheads 1-2
 

9. 	 AGREEMENTS WITH GOVERNMENT, SUPPLIERS, AND TRANSPORTERS
 

Overhead 1
 

10. SAFE TRANSPORTATION
 

A. 	Trucks are 
properly designed, inspected, and maintained
 

B. 	Drivers are 
trained in hazardous materials
 

C. 	Drivers are trained in spill 
and 	fire response
 

11. PROTECTION OF EMPLOYEES
 

A. 	 Proper personal protective equipment is 
worn whenever
 
needed: 
 Splash protection, eye protection, hand pro
tection
 

B. 	A respiratory protection program is 
developed and
 
implemented at the plant
 



F.P. 12. PREQUALIFICATION OF WASTE SUPPLIERS AND THEIR WASTE STREAMS
 

A. 	 Obtain a representative sample of 
the waste stream
 
from the prospective supplier
 

B. 	 Analyze the waste 
stream for standard parameters:
 

1. 	Specific gravity
 

2. 	 pH
 

3. 	Thermal energy content (KCal/kgm, or BTU/lb)
 

4. 	Water content
 

5. 	Halogen content
 

6. 	 Toxic metals content
 

Perform an extractable metals analysis to determine
 
if the waste stream is regulated as a hazardous
 
waste or not. An extractable metals analysis is
 
also performed on the kiln dust occasionally to
 
verify that 
toxic metals are not being emitted from
 
the stack
 

Perform a total metals analysis to determine the
 
metals (waste stream) feed rate into the kiln
 

C. 	 Sample and analyze the blended waste stream prior to
 
feeding it into the kiln
 

F.S. 13. PLANT FACILITIES MODIFICATIONS FOR USING ALTERNATIVE FUELS
 

Overheads 1-2
 

F.S. 14. CONTROL OF CEMENT QUALITY DURING WASTE BURNING
 

F.S. 15. AIR EMISSIONS AND CONTROL DURING BURNING
 

A. 	 Accomplished through continuous emission monitoring
 
(CEM) data to help control combustion conditions
 

F.P. 16. HEALTH AND 	 SAFETY OF ALL PLANT WORKERS 

A. 	 Establish safe working conditions 

B. 	 Train workers in the principles of safe work practices 



17. HEALTH AND SAFETY OF ALTERNATIVE FUELS HANDLERS
 

A. 	Training of waste fuel 
site workers
 

1. 	Principles of safety applied to unloading. storing,
 
transferring, and injecting into the kiln
 

2. 	Hazardous characteristics of wastes:
 

Ignitability
 

Corrosivity
 

Reactvitiy
 

Toxicity
 

B, Training of the emergency response team members
 

1. 	 Spill response principles, techniques and equipment
 

2. 	Fire response principles, techniques, and equipment
 

C. Secondary containment requirements for storage 
areas
 
and 	material off-loading areas
 

D. Site security for waste storage and handling 
areas
 

E. 	 Preparedness and Prevention Plans and required safety
 
equipment
 

F. Contingency Plans for hazardous wastes 
incidents
 

18. IMPORT AGREEMENTS
 

19. TIME FRAME TO IMPLEMENT WASTE PROGRAMS
 

20. INITIAL CAPITAL INVESTMENTS REQUIRED
 

A. 	 Engineering
 

B. 	 Purchasing
 

C. 	 Construction
 

D. 	Training
 

21. SUMMARY
 



CEMENT INDUSTRY 

Manufacturing is energy intensive 

- Electricity used for operating process equipment 
and controls 

- Fuels used for firing cement kilns 

- Cost of energy 60 to 70 per cent of manufacturing 
cost 



Table 1 	 Cement Industry Energy Efficiency 
Table 1.1 	 Average Energy Intensities of Building

Materials 
Table 1.2 	 Comparison of Energy Intensities in End 

Products 
Table 2.1 Energy Consumption by Manufacturing steps 
Table 3.1 Comparative Thermal Energy Consumption 

in Various Pyroprocessing systems 
Table 3.2 Comparative Features of Different Cement 

Producing Technologies 
Diagram 1 Dry and Wet Process Flows 
Diagram 2 Precalciner Process Flow 

* Fuel Costs are Expensive
 
- Fuel for cement kilns
 
- Fuel for electric power generating plants
 
- Cogeneration plants using process heat 



* Use of energy is 1000 to 2000 megacalories 
per ton of cement 

- Electricity 90 to 140 kWh / ton cement 

- Fuel 800 to 1500 kcal/kg clinker 



(kcals/kg of clinker)
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ALTERNATIVES FUELS HISTORY IN CEMENT PLANTS
 

" Year 1973. OPEC Nations. High Fuel Costs 
" Change to alternative fuels 

- Types and sources, typical history 
- Specifications - Chart
 

* Operating history of cement kilns, chart 
" Updates on cement kilns using alternative fuels 
" Definition of alternative fuels picture 

- Ignitability 
- Corrosivity 
- Reactivity 
- Toxicity 

" Described as hazardous only if the alternative 
fuel exhibits one or more of the characteristics 



* World Wide Usage by Many Cement Companies: 
- Holderbank 
- Lafarge Copee 
- Italcement and Ciments Francais 
- Cementos Mexicanos 

Blue Circle 
- CBR and Heidelburg
 
- Ask Grove
 
- Unincem and River Cement
 
- Scancen and Continental Cement 
- Onada Cement and other Asian Countries 

* Alternative fuels include organic liquids, sludges
and solids. Rubber tires usage in cement kilns is 
expanding 



* World Wide Usage by Many Cement Companies: 
- Holderbank 
- Lafarge Copee 
-Italcement and Ciments Francais 
- Cementos Mexicanos 

Blue Circle 
- CBR and Heidelburg 
- Ask Grove 
- Unincem and River Cement 
- Scancen and Continental Cement 
- Onada Cement and other Asian Countries 

* Alternative fuels include organic liquids, sludges
and solids. Rubber tires usage in cement kilns is 
expanding 



Summary: 

* Use of hazardous wastes as fuel substitutes in 
cement kilns is a "fundamentally sound' 
technology 

" 	Preferred alternatives to incineration 

" Long residence times and high temperatures incement kilns maximing combustion efficiencies. 
At hottest point 99.9999 to efficiency 

" 	Available data on cement kilns very complete 

" 	Produces quality product not harmful to health 
of public and environment 
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USE OF TIRES AS AN ALTERNATIVE FUEL 

1. USED IN: 

- CEMENT KILNS
 
- PULP AND PAPER MILLS
 
- ELECTRIC UTILITIES
 
- DEDICATED TIRE TO ENERGY FACILITIES
 
- ENVIRONMENTALLY ACCEPTABLE
 
- ECONOMICALLY FEASABLE
 

II. SCRAP TIRES ARE RESOURCE 

- BETTER HEAT CONTENT THAN COAL
 
- LOWER NITROGEN AND SULFUR CONTENT
 
- LOWER GAS EMISSIONS
 

Il. TIRE CHARACTERISTICS 

- PHYSICAL, CHEMICAL 

IV. COMBUSTION PROCESS IN CEMENT KILN 

- SHREDDED OR WHOLE
 
- AIR QUALITY
 

V. CEMENT KILN USAGE 

-U.S
 
- EUROPA
 
- ASIA
 
- MOROCCO AND OTHER COUNTRIES
 

VI. AVAILABILITY FOR EXPORT TO YEt: B,-',C S..V-,, 



:MENT FACILITIES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES 

%4Y N,.XNiE !PLT/MILL CI TY S-TAT1E ,PPX. SIZE
I ITIRE BURINED 

Pordand Cement Co. R'llito Rfllito Arizona 2' X 2"
 
e Cement Wet, Inc. Durkee Durkee." ""-.. Oregon 2, wire free
 

Ic, Inc Atlanta .Atlanta Georgia
 

Cement Co. Boxcrow Midlothian Texas '2"X6'
 

a Portland Cement Mojave Mojave.California 2-YX2.
 
.....eni-CaL.2vesCmeC~..... . .. .. ..'A ...... . P . . Re ... -Rd d'n ~ fshredded. ..
. =4 ...... g;Rddn. Califoria.... . ........ ............ . 

aement Dundee Michigan 
t...,...-.. . et . ;.:... Pe lvania 

rushed Stone Co. Leesburg Florida 

ource Recovery;..., H..leyvile... Sduih Carolina-

Cement Co Harleyville South Carolina whole 

MInc. Main offrce Dundee Michigan
 

, Inc. for Ideal Basic Ind-, ic. ": igan 'X 2
i"4"" "M 

mcnt Scattic Washington 2', wire free
 

cmcnE Co. Labilc - .. Illinois.
 

Cement Co. Kosmosdale Kentucky shredded
 
-__r__ _____. ..:.,. ,2'. ' -";:""$~l€.:' 

Corp. Baconc New Braunfels Texas 2%wire free 

ortland cement Co. P..e lvania 

Cement Charlevoix Michigan
melCo. ... Oe. -.. Oio 

Concrete Clinchfield Georgia 

Peeze Cement .... .... * ;• Detroitb"od,>:.4.':.',,A:Mihigan .. .
 

mn Co. .. Selma Festus Missouri.
 
ne Star Davenport California
 

Cement Co. . Roanoke . VirginLa whole
 

,Inc. (Southwestern) Lyons Lyons . Colorado 3x3"
 

czrf.rtland..Ccme. ., Fairborn..O.i... ...:.;..3... .
 

N FACILITIES: 

erger Cement Plant W. Germany 

ct Dry Procs Cemcnt Work3 -" " Hope England whole 

o Cement Co. Japan 

Cement Co. Japan 
iCcmcnt Co. Japan 
cmcnt Co. Jaoan 

.May 3. 199t 



ANALYSES OF VARIOUS TIRE
 

'FIRE TYPE SOURCE 

Fi[IE GLASS POPE, 1991 ., : ' 

STEEL-BELTED POPE, 1991 
NY...LON :: 

NYLON POPE, 1991 

POL.YESTER POPE, 1991 

KEVLAR-BELTED POPE, 1991 

UNSPECIFIED HALEY, 1984 

TIRE 

UNSPECIFIED RYAN, 1989 

14R - NOT REPORTED 

ENERGY 
CONTENT 
(BTUI/LB) MOISTURE 

13,974 000-.. . i 

11,478 0.00 
':: 

14,908 0.00 

14,752 0.00 

16,370 0.00 
... .: : 


16,146 0.00 

1550 0.50 

ASH 

11.70!!" t.., 

25.20 

7.20 

6.50 

2.50 

1.50 

5.70 

COMPONENTS, PERCENT BY WEIGIIT 

SULFUR CARBON IHYDROGEN NITROGEN 

1.29 .... : 75.80: : 6.62 0.20 .. 

0.91 64.20 5.00 0.10 
. ........... 

1.51 78.90 6.97 < 0.10 

1.20 83.50 7.08 < 0.10 

1.49 16.50 7.35 < 0.10 
"',.: ..,' -! 

1.80 19.20 7.30 0.20 

1.20 83.20j 7.10 0.30 

OXYGEN 

4.39 

4.40 
.. 

5.42 

1.72 

2.11 

NR 

2.50 

May 3,1991 



TYPICAL COMBUSTIBLE WASTES
 

* Halogenated solvents (e.g., tetrachoroethylene) 
• Non-halogenated solvents and the still bottoms from the recovery of such solvents 

(e.g., acetone, benzene, MIBK, cresols, toluene, isobutanol, etc.) 

• Distillation bottom tars from the production of phenol/acetone from cumene 

* Slop oil emulsions, tank bottoms, and sludges from the petroleum refining industry 

* Distillation bottoms from the production of chlorobenzenes, trichloroethane, etc. 

* Used or contaminated organics (e.g., aldehydes, alcohols, aromatics, cutting oils,
lubricating oils, engine oils, lacquers, varnishes, etc.) 

• Herbicides, pesticides, and insecticides 

* Gasoline, kerosene, diesel, fuel, oil sludges, and API wastes 

•Light fractions of petroleum refinery products contaminated with water, dirt, and
 
organic wastes
 

* Pulverized plastics from the packaging Industry 

* Carbon black and activated carbon 



r-xamples ot Hazardous Waste 
Generated by Businesses and Industries 

:',oWaste,.Generators- Waste Type 
*Chemical ianufacturers Strong Acids and Bases 

Spent Solvents 
Reactive Wastes . Vehicle Maintenance Shops,:..,.. .	 Wastes 

* 	 .~~*~. -~Igntable Wastes 
Used Lead Acid Batteries 
Spent Solvents 

Printing Industry Heavy Metal Solutions 
X-aste Inks 

S. 	 . 1.Spent Solvents 
Spent Electroplating Wastes 
Ink Sludges Containing Heavy Metals

.4i Leather Products Manufacturing ... Waste.Tdluene and Benzene.-L; :.A-.-.*,- .,. .	 _. -. ,..-. 
.... Paper-In try . Paint Wastes Contaitting Heavy Metals 

Ignitable Solvents
 
S.rong Acids and Bases
 

Construction Industry 
 Ignitable Paint 	Wastes 

SSpent Solvents
 
Strong Acids and Bases


Cleaning AgcnLs and Cosmetics 
 Heavy Metal DustsManufacturing 
.	 -. ".Ignitable Wastes 

:Flammable Solvents,. ...	 
-
. 

. 
.'., , S..-.trong Acids and Bases 

Furniture an(d XNood Manufacturing Ignitable Wastes
and Rcfinihifil 
 Spent Solvents
 
Metal Manufacturing 
 Paint Wastes Containing Heavy Metals 

.-.-. , -" . .. ... . .. . -.. " 	Strong Acids and Bases 
Cvandc V"is cs 
Slud'-c:, Con::iirnw,.et IS 



SPECIFICATIONS OF SUPPLEMENTAL FUEL
 

Heat Content 

Viscosity 

Odor 

Suspended Solids2 

Sulfur 

Nitrogen 

Halogens 

Inorganic Acids & Bases 

Water 

8,000 Btu/Ib. minimum 
(5,000 Btu/Ib. with supplemental fuel) 
12,000 Btu/Ib. preierred 

Less than 3,000 centipoise 

Characteristic of solvents 
Reference ASTM 1296-69 

30% maximum 

3% maximum 

1% maximum 

10% maximum (normally 2 - 4%) 

Extractable pH of 4 - 11
 

20% maximum (10% as separated phase)
 



SPECIFICATIONS OF SUPPLEMENTAL FUEL'
 
(continued) 

Ash content 30% maximum 

Heavy Metals (barium, Barium 1,000 ppm 
chromium, lead, zinc) Cadmium 300 ppm 

Chromium, total 2,000 ppm 
Lead 750 ppm 

.Mercury 1.0 ppm 
Zinc 3,000 ppm 
Beryllium 0.4 ppm" 
Silver 5.0 ppm 
Arsenic 5.0 ppm 
Selenium 1.0 ppm 

PCB Less than 50 ppm 

Benzene Exclusion Level maximum 3 

1. All standards contained in this schedule are subject to change In the light of regulatory requirements. 

2. Materials otherwise meeting the requirements for Acceptable Materials under this Agreement will be deemed to be Acceptable
Materials with regard to size or particulates and solids It they have been pre-screened by a screening device, owned and
maintained by Continental Cement and located at the plant, which has screening holes no larger Ihan 1/8" in diameter. 

3. In the absence of an Exclusion Level for Benzene, the maximum level shall be 0.5%. 



I.I 

o7 : 1: 

..-.. ,,s...,Reacti' . 

'A waste is hazardousif it exhibitsany ofthesefour charactr cs. 



* Reduction of energy usage and cost
 
- Better housekeeping and pollution controls 
- Preventive maintenace and production procedures 
- Operations improvements 
- Personnel training and supervision 
- Improved monitoring and controls 

o Control room automation 
o Laboratory automation 

- Capital investments for modifications to existing
plant and equipment 

- Capital investments (large) for more energy efficient 
processing and equipment 

- Use of blended cements with slag, fly and/or pozzolan 
- Use of lower cost alternative fuels instead of coal,

oil, and/or gas. 



CONTROLLED VERSUS UNCONTROLLED CLINKERING 
WITH ALTERNATIVE FUELS 

* 	Has to be controlled
 
- High temperatures
 

-
 Mixing and long gas residence time
 
- Heat mass 9001C to 15001C
 
-	 Excess air, to 2 per cent oxygen 
- Sufficient burning zone temperatures for good

quality clinker, with less than 2% Free lime
 
-	 Continuous emission monitors for 02, CO, SOx 

NOx, NH4CL, H20, C02 and THC 



* Controls include
 
- Process control computers
 
-
 Quality control laboratory 
- Microscopie analyses 
- Manufacture quality controlled and acceptable 

clinker and cement all the time 

* Results 

- Good quality clinker 
- Better production
 
- Lower operating costs
 
- Longer refractory life
 
- Lower fuel usage and costs
 



__ 

Dam perncnr to inc-.-.caion of ch=rucal wascs 

C_.rical waste incineration Physical and chemical properties 
_ _ _ _ _par'xnte:3_ 

C. H. 0. N. S, ash, and moiscureUkrnae analysis 

Ca. Na. K. Cu. V, M. Fe. Pb,Hg,Cr, cd, As,Metals 

eec. 

Halogens Chlorides,bromides, fluorides 

Hearing value BtAb or cal/gram 

Solids Size, form, and quantity to be received 

Vscosiry, specific gmrvity and impurities, HP,Liquids 


Gases Density and inpmii
 

Organic portion Pccnt tora organic carbon
 

Special characteristics 	 Corzosiveness, reactivity, flan'mability
 

TLV (Toxic Limit Value), carcinogenicity,
Toxicity 
aquaric toxicity, etc. 

Sources: 	Lauber (1982).
 
Branscome et al. (1985).
 



COMBUSTION, PRODUCTS AND CLINKERING ACTION
 

High temperatures, long residence times, excess
 
oxygen, 1 to 2 per cent, mixing action, and excess 
heat mass yields complete organic and metal 
destruction 

e Organic hydrocarbons = C02 + H20
 
* Nitrogen in organics w-NOx 
* Sulfur in organics =SOx 

(Note: Less than 0.5 % S in most waste fuels) 
* Halogens in organics o HCI 

+ Ca, Na and K in cement
 
Yield CaCI2, NaCI and KCI
 

P * Metals in organics Metal silicates 
as part of C3S, C2S, C3A and C4AF 

* Plastics and other organic products .- C02 



"Wei/Dry 
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Silica 
Clay 
Iron Ore 

_544'Stack 

(160 Malers) 
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Schematic drawing of a typical cement 
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kiln (Source: .lauber 1982. Reprinted 



PUBLIC RELATIONS 

" Cement plant must be neighbor friendly 
* Good housekeeping, neat and green appearance,

minimum fugitive, dust and clean stack emissions 
" Must answer immediatly concerns of employees,

neighbors, customers, share-holders and government 
officials 

" Plant must have acceptances of alternatives fuels
 
program before, during, and after start of program
 

" Criteria are what the public perceives, sees, hears, 
understands and believes 

" Company must tell, explain, show and demonstrate 
credibility 



" Right of refusal must be obtained by cement plant
if alternative fuel does not meet chemical and 
physical test requirements 

" Generator, supplier, blender, and transporter must
retain full ownership and responsibility of alternative 
fuel until sampled, tested, and accepted by cement 
plant 

" Generator, supplier, blender and transporter must
have financial responsibility and insurances to handle 
their responsibilities in cases of misrepresentation,
accident, liability and/or contamination 

" Testing by generators, suppliers, and transporters 
must be performed by accredited and qualified
personnel and laboratories 



AGREEMENTS WITH GOVERNMENTS, GENERATORS, 
SUPPLIERS, AND TRANSPORTERS 

" Must be excellent legal document giving full
 
protection to the cement plant
 

" Terms and conditions must give the cement plant 
flexibility to meet changing requirements in plant 
operations, government restrictions, quantities, 
and revenues 

" Full insurance coverage must be obtained to 
protect plant and personnel against fire hazards 
accidents and other liabilities 



PLANT FACILITIES 

°Unloading alternative fuels at plant 
- Concrete pad and containment area
 
- Sampling station
 
- Fire protection
 
- Venting of vapors to thermal oxydizer, kiln burner, 
or 

carbon canisters
 
- Covering
 
- Filters, pumps, and unloading equipment
 
- Use of containers from suppliers and generators
 

Laboratory
 
- Complete, testing equipment and trained personnel
Audit and control of sampling testing and storage
of alternative fuel samples, kiln feed samples,


clinker samples and cement samples
 



* Fire and safety protection 
- Adequate fire fighting equipment, water storage, foam

generators and fire extinguishers 
- Trained personnel in alternative fuels facility and plant 
- Safety equipment, protective clothing and trained personnel 

* Processing and blending 
- Liquids and sludges. Filters, screens, schredders, grinders, 

and conveying facilities, storage tanks, venting 
- Solids Unloading equipment, conveying, screening, shredding,

Vented storage buildings 
- Blending for alternative fuels 
- Volumetric metering and controls for liquids and sludges 
- Gravimetric Weighing feeders for solids - Fail safe controls for alternatives fuels and kiln systems
- Cut-off alternatives fuels when kiln operating parameters
 

are not met
 
-
 Operating procedures and combustion controls 
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GLOSSARY AND DEFINITION OF TERMS 

A mixture of bottom ash and fly ash. 

Baghors 
Air pollution control equipment used for removing particulates from the flue gas stream by 
means of filtration through tubular fabric filters (bags). 

Ash and unburned material remaining on grates (stoker) after the waste is combusted in the 

furnace. 

Air pollution control equipment that injects a lime slurry into a flue gas stream containingacid gases, producing a neutralized dry residue that can then be removed by a particulatecontrol device. They are also commonly called spray dryer absorbers.
 

Electrostatic Precpitator:.
 

An air pollution control device which 
removes particulates from the flue gas stream bycharging the particulates and collecting these particles on an oppositely charged plate. Theparticulates are then removed from the plate by a mechanical rapper and collected as fly ash 
for disposal. 

Flue Gas Desu riatlon: 

The operation of removing sulfur oxides from exhaust gas streams of a boiler or industrial 
process. 

SAsh: 

Airborne combustion residue collected in the steam generator economizer, dry scrubber and 
the fabric filter system. This includes excess lime and acid gas reaction products. 

Short for polyclorinated dibenzo-p-dioxins (dioxins), a family of chemical compounds whosemolecular structure consists of three rings, two of which are benzene rings connected by apair of oxygen atoms, with from one to eight chlorine atoms attached to the benzene ringsin any of 75 different combinations (isomers) in a number of groups (homologs). 

Homolog defines a group of isomers with the same number of chlorine atoms. Homolog
nomenclature is as follows: 

R-v. 2, May 3, 1991 
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ToCDD tetrachlorodibenzo(p)dioxin containing four chlorine atoms
PsCDD pentachlorochbenzo(p)dioxin containing five chlorine atoms 
H-6COIr, hexachlorodhbenzo(p)dioxin containing six chlorine atomsH7CDD heptachlorochbenzo(p)dioxin containing seven chlorine atoms
OCDD octachloroch'benzo(p)dioxin containing eight chlorine atoms 

An isomer is defined by the arrangement of chlorine atoms within the homolog. Isomer 
nomenclature is as follows: 

2,3,7,8-TCDD: 2,3, 7,8 -Tetrachlorodibenzo(p)dioxin, that is, an isomer with a chlorine 
atom at the 2,3,7, and 8 lateral ring positions 

PCDF 

Short for polychlorinated dibenzofurans (PCDFs) (furans), a family of 135 possible isomers
that are structurally similar to the dioxins, containing two benzene rings attached to a central
furan ring. The PCDF nomenclature is as descnbed under dioxins. 

PM1 

Particulate matter including only those particles with aerodynamic diameters less than or
equal to a nominal 10 micrometers and representing that fraction of total suspended
particulates (TSP) available for bio-uptake and retention via inhalation. 

Polvnuclear Aromatic. Hydrocarbons (PAH. PNA): 

A group of chemicals that may be formed during the incomplete combustion of coal, oil and gas, garbage, or other organic substances. PAHs can be derived from both man-made andnatural sources. The structure of PAH compounds are based on multiple benzene rings.
The compounds range in complexity from naphthalene, consisting of two benzene rings, tobenzo(a)pyrene, consisting of five benzene rings. Naphthalene is the lightest of the PAHs
and is one of the lease toxic, whereas benzo(a)pyrene is one of fhe heaviest PAHs and is
the most hazardous. Benzo(a)pyrene is a known carcinogen. 

Solid Waste Managment: 

The systematic administration of activities which provide for the collection, sourceseparation, storage, transportation, transfer, processing treatment, and disposal of solid 
waste. 

TIn:
 

A "short ton" equal to 2,000 pounds. 

Waste Manaement: 

The total process of the collection of waste at its point of generation, transportation, 
treatment and final disposal in an acceptable manner. 
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EXECUTIVE SUMMARY 

An estimated 2 to 3 billion scrap tires are presently stockpiled in numerous 
locations around the United States, and at least 170 million tires are added to 
these storage piles or landflled each year. As more scrap tires are added to 
unregulated dumpsites, they present a solid waste management problem. Scrap 
tires create potential fire hazards as they accumulate in stockpiles, as well as 
contributing to environmental, public health, and safety problems. Legislation 
governing scrap tire disposal has been enacted in over half of the states to 
regulate/ban landfilling of tires. 

A number of technically feasible alternatives exist to utilize scrap tires 
other than landfilling or stockpiling. In particular, scrap tires have an attractive 
heat content, and as a result, are a potential energy resource. Tires generally 
have more heat energy by weight than coal and have the highest heating value 
per pound of any potential waste fuels of interest today. In addition, combusting 
tires or tire-derived fuel (TDF) is relatively inexpensive compared to coal. 

Under the appropriate operating conditions, feed rates and pollution 
control equipment configurations, scrap tires have a significant potential as a 
supplemental or dedicated fuel source. Four types of combustion facilities which 
can substantially decrease the number of tires disposed in landfills and stockpiles 
are cement kilns, pulp and paper mills, electric utilities, and dedicated tire-to
energy facilities. Although published air emissions data regarding the combustion 
of scrap tires are limited, compared to the available literature for municipal 
wastes, biomass, and coal combustion, these four combustion sources have the 
potential to be operated in an environmentally acceptable and economically 

sound manner. 
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This report presents a compilation of available air emissions data from 
sources which combusted scrap tires as a fuel source. Air pollution control 
equipment requirements and air emissions testing protocols vary from state to 
state, resulting in a wide range in reported emissions. Although this air emissions 
data base is limited, enough information is available to suggest that scrap tires for 
energy recovery be explored as a possible solution to the scrap tire management 

problem. 
As a result of reviewing the available Iiterature of air emission data 

associated with the combustion of scrap tires for energy recovery, several 
conclusions are possible: 

1. 	 Scrap tires should be considered a resource rather than a waste 

material; 
2. 	 Scrap tires in either a shredded, chipped, or whole condition have 

been 	combusted in an environmentally sound manner; and 
3. 	 Scrap tires have a significant heat content, and under controlled 

conditions this heat can be extracted for a beneficial use. 

Several other issues, however, must be addressed concerning the use of 
scrap tires for heat recovery. These include the issues of chipping or shredding 
technology reliability, regulatory review, uniformity of air emissions data and test 
methodologies, and ash characteristics. 
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1.0 INTRODUCTION 

This document addresses the final disposition of automotive tires which have been 
discarded (scrap tires). Adverse environmental effects and threats to public health and 
safety may develop if scrap tires not properly managed.are A number of technically 
feasible alternatives exist for disposing of scrap tires, other than landfilling or illegal 
dumping. Table 1-1, for example, lists various potential uses for scrap tires in flinois. 

Some options for the more than 240 million tires discarded in the U.S. each year
include: resale, exporting, retreading, and processing into products such as remanufactured 
tires, reclaim rubber, industrial floor mats, and railroad crossings:Th-es can also be burned 
for energy recovery, shredded or chipped for use as fill or road surfacing material, and 
melted to allow recovery of the metal in steel-belted tires. Only about 35 million, or 
approximately 15% of the scrap tires generated each year, are retreaded (Pope, 1991). 
Rubber reclamation operations consume 12 million tires per year, and 13 million tires per 
year are used as supplemental fuel (Pope, 1991). Tires are utilized in asphalt production, 
as railroad ties, and as artificial reefs when tied together to form groin/dock bumpers. 

In addition, various technologies, which utilize these scrap tires, also exist. For 
example, melting scrap tires and separating the residue to reclaim the ingredients for 
recycling have been previously studied, as the technology is not new (Haas, 1990). Although 
these options may be technically feasible, the economic viability of any alternative is the 
ultimate factor which determines its success. For example, studies have shown that 
rubberized asphalt has a greater degree of integrity than conventional asphalt. However, 
processing costs to produce rubberized asphalt, which can potentially be doubled, have 
limited the expanded use of the rubberized asphalt (Burger, 1991). 

Haas (1990) indicates that it is time that scrap tires be used as a source of energy 
recovery in addition to recycling or reclaiming tire parts. Assessing the feasibility of energy
 
recovery through the use of scrap tires as a fuel is an area of interest to industry and policy
 
makers. 
 A study on scrap tire management by the Illinois Departmaent of Energy and 
Natural Resources (DENR) concluded that a "cost effective method of utilizing scrap tires 
in large volumes in the near term is to use scrap tires as fuel" (Burger, 1991). Other authors 
concur with this conclusion that energy recovery from scrap tires is a viable alternative 
(Pope, 1991). 

A recent article in Scrap Tire News (January, 1991) describes a Japanese facility
which incinerates tires. In Japan, approximately 35 percent of all scrap tires are burned for 
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fuel. Figure 1-1 illustrates Japan's use of scrap tires and the extent that each option is used. 
Japan is currently looking at alternative fuel sources due to the ongoing unrest in the Middle 

East, which is the source of approximately 60 percent of the country's energy requirements. 
As a result of the oil crisis in the 1970's, a Japanese tire company, Yokohama Rubber 

Company, Ltd., installed a tire incinerator at its Mie Plant. This incinerator has been in 
operation since November, 1974, and provides eight percent of the facility's energy 

requirements. 

The tires are burned whole at Yokohama and range from minimum vehicle to truck 
size tires. Depending on the tire size, an average of 10,000 tires are burned each month. 
The use of these tires results in a considerable savings-in-fuelconsumption. The company 
has estimated a savings of 18,850 tons of petroleum which is equivalent to $439,000. The 
scrap tire supply at the ie plant comes from the plant itself; which produces truck tires. 
Tires are also transported from two other Yokohama plants, which provide a total of 75 
percent of the supply. Six percent of this supply is from racing tires. Although a Yokohama 
engineer, Osuke Kojima, cites that the system is old and generates tr., much smoke for 
today's environmental standards, he estimates that the cost to update the facility would be 
three times the cost to build the incinerator in 1974 (original construction cost: $950,000). 

The chamber burns tires at approximately 9000C (1600F) within the current 
incinerator, and generates 10,240 cubic meters of gas per hour. This gas flows into an 
adjacent boiler and then to an economizer or heat exchanger, where it is desulfurized and 
goes up the stacL The system is computer-controlled. 

The availability of scrap tires for energy recovery appears not to be a concern. In 
addition to the 240 million tires scrapped each year in the U.S., 2 to 3 billion scrap tires are 
estimated to be presently stockpiled at disposal sites, a majority of which are illegal sites. 

As these tires are awaiting some removal/disposal action, a great potential exists that the 

tire pile will catch fire. 

According to several sources, only 25 to 30 percent of the waste tires discarded each 
year are used productively, Le., either re-used or re-processed (McGowin, 1991). 
Approximately 10 percent of the scrapped tires are landfilled, with the remaining 60 to 65 

percent stockpiled and/or dumped. Thus, at least 150 million tires are made available each 

year for energy recovery. 

Reliability of a continuous tire supply can be a concern, especially for facilities 
located in remote areas (e.g., Midlothian, Texas). For these facilities, scrap tires are not as 
easily accessible, and/or have higher transportation costs compared to facilities located in 
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large, metropolitan communities. Thus, if the reliability of a long term tire supply decreases, 
the risk of recovering capital investment required for permit and feed system modifications 
increases. Because many pulp and paper mills are located at or near raw material supplies, 
these mills are at long distances from metropolitan cities, where tire generation is most 
common. Transportation costs are a price disadvantage. 

The primary reason for burning waste tires is to save fuel costs. Burning tires as an 
alternative fuel will only be feasible if it is economically competitive with the other fuels. 
The feasibility of co-firing tires/TDF is dependent on various factors, particularly the degree 
of processing/fuel specifications. Substituting tires for coal can decrease the cost of fuel 
substantially. For example, if the relative cost of coat, the primary fuel, is assumed to be 
1, then according to Jueli (1984), the relative costs of the other fuels are as follows: 

Natural gas - 2.5
 

Rice hulls  0.9 
Wood shavings 0.7
 

Coke 
 0.6 
Chipped tires  0.6
 

The use of TDF could potentially reduce the cost of fuel by as much as 40 percent.
 
The cost to produce 2 inch tire fuel is relatively low compared to processing tires 

into new products. However, the energy required to reduce the size of the tire chips 
increases dramatically as the size of the tire chip decreases. Thus, the smaller a tire chip 
size is needed, the more expensive the price is to obtain it. Approximately 40 Btus are 
expended to produce one pound of 6" x 6"tire shreds, whereas 750 Btus are required to 
produce one pound of 1"x 1"tire chips (Burger, 1991). Boilers requiring wire-free crumb 
rubber material, 20-30 mesh, may pay an average of $160/ton (Scrap Tire News, March, 
1988, from Burger, 1991). However, 2' TDF with steel may only cost $20/ton. Boiler types
 
can 
determine the tire chip size requirement. Co-firing pulverized coal or cyclone-fired
 
boilers require 1"
x 1"or less TDF, whereas stoker-fired and fluidized-bed boilers can accept 
2"x 2" to 4" x 4"size shredded tires (McGowan, 1991). Burning tires in pulverized coal or 
cyclone-fired boilers may not be cost-effective, whereas burning tires in stoker-fired or
 
fluidized bed boilers may result in a cost savings. Keystone Cement Company in Bath, PA,
 
currently has a permit to burn 'xrap tires; however, the tire shred must be less than 1/8" 
and Keystone has not found a supplier who can grind tires small enough and keep it cost
effective for Keystone to utilize tires as a fuel (Luybli, personal communication). 
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For a cement kiln to burn scrap tires economically, the cost to obtain the tires must 
be less than $45.00 per ton (Kearney, 1990). An initial cost of $60,000 to $500,000 for 
modification of the feed system must be invested prior to burning scrap tires. Additional 
costs for test burns are required for permitting. Thus, for a facility to recover some of the 
investments, the cost for TDF must be considerably less than coal to be economically viable. 

According to the Scrap Tire Use/Disposal Study by Kearney (1990), the typical cost 
of coal for cement kilns is $38 - $48 per ton and for TDF, $30-50 per ton. However, 
because TDF has a higher Btu content, TDF can generally be cheaper per MBtu than coal 
($1. 10-31.80 per MBtu for TDF vs. S1.60-$2.00/Mbtu for coal). However, initial capital costs 
and costs for shredding and transportation may increase the-net cost for TDF. Blue Circle 
Cement, Inc. in Hope, England has demonstrated a 15 percent savings in primary fuel cost 
for one kiln without noticeable production loss nor adverse effects on the quality of the 

cement. 

Costs for shredding tires range from 27 to 37 cents per tire. Pulp and paper mills 
require tires to be wire-free prior to burning. Dewiring increases the cost of TDF by 25-50 
percent. Additional costs for dewiring TDF range from $1.00 to $1.70 per Mbtu. 

A scrap tire management study in Illinois found that one facility using existing 
boilers and four processing sites had total collection, transportation and processing costs of 
$1.19 per tire (Burger, 1991). The facility could maintain economic viability if the combined 
income from the tipping fee and sale of tire fuel would be at least $1.19 per tire. If tire fuel 
suppliers charge tipping fees comparable to landfills ($1 - $5 per tire), the suppliers could 
offer the fuel to customers for approximately $1 per tire or less. Thus, tire fuel could be 
approximately $20 per ton, assuming tire chip sizes are between 1.5' and 2'. 

The town of Manitowoc, Wisconsin has offered to provide shredded tires to 
Manitowoc Public Utilities (MPU) and would pay $3 for each ton of tires burned by MPU. 
The disposal fee of + $3 per ton for tires when compared to the costs of coal ($35 - 48/ton) 
and coke ($26/ton) presents a compelling economic argument for burning scrap tires. 

The states of Minnesota, Wisconsin, and Illinois have initiated programs which 
subsidize some of the costs of burning TDF, thus, encouraging the use of TDF as a 
supplemental energy source. Specifically, the Wisconsin Department of Natural Resources 
(DNR) will pay for stack test during source test-burns to obtain quality emissions data and 
for permitting. The Wisconsin DNR has contributed monies for environmental testing to 
Nekoosa Packaging and Wisconsin Power and Light. In addition, the Wisconsin Waste Thre 
Management and Recovery Grant Program will fund projects intended to research new uses 
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and expand existing uses for scrap tires. Wisconsin's grant program is funded by monies 
generated from a $2per tire fee on vehicle titles. 

The state of Minnesota requires a $4 tax on vehicle title transfers to fund a stockpile 
cleanup and a grant/loan program. The Minnesota Pollution Control Agency will provide 
grants and loans to facilities recycling, reusing, or processing tires. These grants and loans 
help companies that use tire-derived material, such toas crumb rubber, manufacture 
products incorporating these waste tire products. 

Illinois also funds TDF test-burns and provides low interest loans to industries 
planning to burn scrap tires. These loans allow the industries to retrofit existing equipment 
or make improvements to facilitate the use of TDF. Illinois is currently funding-five TDF 
test-burns in 1991. This fund is supported by a $0.50 revenue received per vehicle title, and 
is used to establish the Used Tire Management Fund. 

Other states which provide grants/loans to industries, or subsidize markets for waste 
tires or TDF, include Arizona, California, Missouri, and Oregon. Virginia is currently 
planning to implement a program to subsidize costs for burning TDF in cement kilns and 
pulp and paper mills. 

The purpose of this study is to compile and analyze available air emissions data on 
the use of scrap tires as a fuel source for combustion. The consequences of scrap tire 
combustion on air quality, and the identification of areas in which additional information 
is necessary are presented in this document. This report does not address potential 
associated issues, including shredding ox chipping technology, economics, ash handling, 
transport or storage issues. A comprehensive understanding of the impact on air quality 
resulting from burning scrap tires is required so that industry, policy makers and the general 
public can make informed decisions on this topic. 

Published air emissions data regarding the combustion of scrap tires are limited 
compared to available literature for municipal wastes, biomass, and coal combustion. 
Literature which is available concentrates primarily on the methods and feasibility of the 
processes. Unfortunately, data available regarding air emissions associated with scrap tire 
combustion are widely scattered and inconsistent. Since few data associated with scrap tire 
combustion are readily available, there is a relatively low level of understanding regarding 
use of scrap tires as a fuel source. Information that is available is highly variable. Air 
emission testing methods are not standardized, and air emission limits vary from state to 
state. 
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TABLE 1-1 (Page Iof 2)
 

POTENTIAL USES FOR SCRAP TIRES IN ILINOIS
 

POTENTIAL 

USES 

Artifcial Reefs 

Breakwaters 

Coatrucdoa 

Crumb Rubber 

Rubberized Asphalt 

. ......
.. 


Sealants 


Railroad Crossing 


Sport Surface 

Stampings 

.
 

Soil Additiv 

Sheet Goods 

(From Burger, 1991) 

1737-01-1 

The use 

5 


1-2 

5 


Up to 

100% 

Up to 


100% 


5 


S 

1-2 

1-2 

1-2 

1-2 

t %tofiL 

ADVANTAGES 


Increases Fs Habitation 

Long Life 
Ease of Configuration 

Perform Well 

Durable 
L Cost 

Perform Well 

Low Cost 

Marketable Commodity 

Reclaims Raw Material 
Marketable 'apliations 

Longer Wear 

Noise Buffer 

Proven Effecive 

Proven Effective 

Reduces Su"pl , 

DeIter Surface 

Lessen ImutP 

Proven Effective 

...... 


Impnw5 Sodl Quality 

Iproves Air Circulatioa 

Proven Effective 

DISADVANTAGES 

Costly to InstalI 


May Move
 

Limited Number of Tiu Used 

Limited Number ot Tu Used 

High Cost 

M dTest Results 


Requires Special Equipment
 

Not Proven Economica
 

Limited Number of Tuvs Used 

Limited Number o Tres Used 

Limited Number of Tires Used 

Limited Number of Tires Used 

Not Economical 

Fragmented Market 

Limited NumberofTun Used 

Fmd Sales for Compost 

Limited Number of TMus Used 

Limited Uses 

MARKETABLE 

PRODUCT
 

Reefs 

Breakwater 

Retaining Walls
 

Erosion Control
 

Crash Attenuation
 
Strucznial Fill Materia
 

Crumb Rubber 

Asphalt 

Roof/Road Sealant 

Railroad Crossings 

Running Tracks 

Aypds 

Dock Bumpers 

Farm Machinery Rollers 

Pipe Rolers 

Tir Chips 

Floor Mats, Carpet Pads 

Mud Guards 
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TABLE 1-1 (Page 2 of 2)
 

POTENIIAL USES FOR SCRAP TIRES IN ILLINOIS
 

POTENTLAL e %of IL 
USES Tkm Uae ADVANTAGES DISADVANTAGES 

Molded Pro~ducts 5-10 Wide Variety of Usesatrae Market 

Tire Retreading 10 Hstrially Prom Decning Market 
Reduction ofSupply 

Dedicated Whole TIm 90-100 Completely DIpose Tare Long Pay-bck Period 
Boilers Produces Energy Community Acceptance 

Appears Eavmmenily New Bow Comtruon 
Cean Requires Large Stockpile for 

continued Use 

Municipal Solid Waste 50-80 Reduction of Supply Limited Use 
to Energy Compauble with Etng Fuel Tm My Burn Too Hot 

Can Dom Mu Content Limited M WM F&city 

Pulp/Paper Plants Unknown Reduction of Supply Limited Use in fllinois 
Compatible wiht Existing Fuel I Air Emissions 
Can Boost Bt Content Rqure SCkPi.. 

Utilty Boiler. 10-2D Redcton of Supply Requre Stockpiles 
Competlbe with Existing Fuel Increase Air Emim-iow 

Cemet Uns Unknown Raedo of Sol Reauis Can TDF 
- ~Compatibe with Exitin Fuel -

Fluidized Bed Boiler, 50-100 Reduction of Suply Requirca Can TDF 
Compatible with Existing Fuel Requirta Stockpiles 

1mmeise Air Eminion 

PrlusUnknown Minimal Enviraimetai Unpwwen Markets 
__ _ Antidulpted IMIReuires Stockpiles 

(Frm Burger, 1991) 

MARKETABLE
 
PRODUCT
 

Twuckbed Liners
 
Pots, Buckets, Etc.
 

&-treaded Tin= 

Energy 

Energy 

Energy 

Eneg 

Energy 

Energy 

Oil &Combutible Gas 
Carbon Black 

1737-01-1 REV. 2, May 3, 1991 



Japan's Use of -Scrap:Tires 4' 
(unit: 1,000 tons) 

AA. For reclaimed rubber 

0. For boilers 

93(13 ) Am untB. 
 For retreaded tires 

(51%)
r(for retreaded tires and others) 

F. For refining metalmaking paper energy 

E. For cement kilns D. Other84 (12%) 38 (4%) 
Source: JATMA 

MALCk " Japan's Use of Scrap Tires FIGURE 1-1
IIRNIE 11737-01-1 (From Scrap Tire News, Jan., 1991) Rev. 2, May 3,1991 



2.0 TIRE CHARACTERISTICS
 
2.1 PHYSICAL
 

Although automobile and truck tires manufactured today are primarily steel-belted 
radial ply type, other types of tires are available. Some tires are made with Fiberglas, 
Aramid, and/or Rayon. Table 2-1 lists five different types of tires and their properties. 
Most modem tires have a complex composition of natural and synthetic rubbers, other 
chemicals, minerals, and metals. Steel-belted radial ply tires may also contain polyester, 
steel, or nylon cords. 

Some radial tires have a fine carcass wire, whereas bias ply tires do not. Radial and 
bias ply tires contain bead wire. The bead wire in these tires consists of numerous strands 
of high tensile strength steeL This steel is used to assure that the tire remains on the rim. 
In the past, both auto and truck tires have been either radial or bias ply type. Some bias 
ply tires are still manufactured in the U.S., but they are primarily truck tires. Approximately 
one-half of the truck tires present in the market today are radial and one-half are bias ply 
types. 

2.2 CHEMICAL 

Table 2-2 lists properties of various sizes and qualities of tire-derived fuel (TDF). 
In general, tires have more heat energy by weight than coal (8970 kcal/kg vs. 6500 kcal/kg). 
Tires have the highest heating value per pound of potential waste fuels of interest today 
(Howe, 1991). The average higher heating value of tires is 14,000 Btu/lb. One average tire 
contains over 300,000 Btu of heat energy. Discarded tires, however, can lose their volatility, 
dropping from as high as 50 percent to as low as 20 percent, as they age in a scrap tire pile 
(Granger & Clark, 1991). This finding is disputed by the tire industry. As an example, tires
 
do not volatilize at highway or ambient 
 temperatures and, (J. Zimmer, personal 
communication, 4/18/91) therefore, it is unlikely to occur from pile storage. In general, the 
heating value of TDF generally decreases with increasing steel content (Table 2-2). 

The main constituents of rubber in tires are carbon and oil (hydrocarbons), hence 
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the combustible nature of tires. When tires burn in uncontrolled 'mvironments, the black 
smoke that escapes contains fine particles of carbon. Carbon and hydrogen can make up 
as much as 96.5 percent of the tire. However, the percentage of ash can be as high as 25 
percent, especially if the rubber contains steel (Granger & Clark, 1991). Although tires 
contain a significant amount of sulfur, they are generally lower in sulfur than oil and U.S. 
coal (except low-sulfur coal). In addition, coal generally has a higher percentage of ash than 
TDF. Table 2-3 lists various types of U.S. coal and their properties. The ash resulting from 
burning coal or TDF is comprised mainly of metals. Zinc is the main constituent in TDF 
fly ash, but lead, arsenic, chromium, and cadmium are also present (Granger & Clark, 1991). 
Table 2-4 lists the major chemical elements in ashes -of. coal and TDF and their 
concentrations. 
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TIRE TYPE SOURCE 


FIBERGLASS POPE, 1991 


STEEL- Z--LTED POPE, 1991 


NYLON POPE, 1991 


POLYESTER POPE, 1991 

*1.. 

KEVLAR-BELTED POPE, 1991 

UNSPECIFIED HALEY, 1984 

TIRE 

UNSPECIFIED RYAN, 1989 

TIRE 

NR - NOT REPORTED 

TABLE 2-1 

ANALYSES OF VARIOUS TIRES 

ENERGY COMPONENTS, PERCENT BY WEIGHT 
CONTENT 
(BTU/LB) MOISTURE ASH SULFUR CARBON HYDROGEN, NITROGEN OXYGEN 

13,974 0.00 11.70 1.29 75.80 6.62 0.20 4.39 

11,478 0.00 25.20 0.91 64.20 i 5.00 0.10 4.40 

14,908 0.00 7.20 1.51 78.90 6.97 < 0.10 5.42 

14,752 
i 0.00 6.50

i 1.20 83.50i.-..... "a 7.08 ... < 0.10 1.72 

16,870 0.00 2.50 1.49 86.50 7.35 < 0.10 2.11 

16,146 0.00 1.50 1.80 89.20 7.30 0.20 NR 

15,550 0.50 5.70 1.20 83.20 7.10 0.30 2.50 
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TABLE 2-2
 

ANALYSES OF VARIOUS TIRE-DERIVED FUELS (TDF)' 

NERGY COMPONEN1, IPHRCZNT BY WRIGHT 
TDF TYPE SOURCB OTENI

BTU/LB) MOISTURE ASH IJ CARBON HYDROGEN NITROGBN OXYOEN CHLORINE VOLATILES* 
CRUMB RUBBER !RWIIE9n 16,300 0.20 4.20 1.90 *28.90 NR NR NR NR 64.80 
1/2 FUZZ* 3RANOER & CLARK. 1991 
/2"XIfrWlW/O SIRSCHELE, 1991 

13,813 
15,560 

2.6 
0.80 

16.48 
9.50 

1-30 
1.50 

69.74 
**27.30 

6.30 
NR 

0.45 
NR 

3.40 
NR 

0.07 
NR 

64.66 
60.90 

i"Xl"W/STFEEL 

I*XI*WOST1EEL 

I'Xrwo STEEL 

-IRSCIIELE, 1991 
RMSCHELE, 1991 

WC OOWIN, 1991 

14,860 
15,690 
12,572 

2.40 
1.30 
855 

13.20 
6.80 

14.76 

1.30 
1.40 
1.19 

"22.40 

NR 

NR 

NR 

NR 

NR 

NR 
NR 

NR 

HR 
NR 

NR 

NR 

NR 

NR 

60.70 
NR 

NR 
r SHREDDED W/ STEM 

2 RUBBER W/METAL 
r RUBBER W/O METAL 

'HALENETAL, 1991 
RANGER &CLARY, 1991 
RANOER & CLAR. 1991 

15,787 

13,3,2 
14,019 

0.39 

0.75 
1.02 

&32 

23.19 
8.74 

1.62 
1.33 
1.23 

77-37 

67.00 
72.15 

6.81 

5.81 
6.74 

0.37 

02.5 
0.36 

5.12 

1.64 
9.67 

NR 

0.03 
0.09 

62.72 

5423 
67.31 

I-1/2" UNSPECIFIED TDF IOWEI 1991 
UNSPECIFIEDTFP PE,1991 
UNSPECIFIEDTDF URGER,1991 
UNSPECIFIED TDF HREURS, 1991 
SIIREDDED TDP AOLIA ETAL, 1991 

NR - NOT REPORTED 

12.572 
14,500 

14,500 
14,500 

16250 

8.55 
0.00 
0.80 
1.00 

0.62 

14.76 
4.81 

10.00 
5-22 

4.78 

1.19 
1.24 

1.40 
1.60 

1.23 

62.02 
84.40 

78.00 
NR 

83. 7 

5.96 
7.13 
NR 

NR 

7.09 

0.25 
0.24 

0.02 
NR 

0.2 

7.27 
2.18 

NR 

NR 

2I7 

NR 

NR 

0.15 
NR 

HRR 

54.33 

NR 

65.00 
NR 

* - PROXIMATE ANALYSES 
- FIXED CARBON ONLY 
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TABLE 2-4
 

MAJOR CHEMICAL ELEMENTs IN ASH OF
 
COAL AND THREE RUBBER SAMPLES
 

RUBBER 1/2" RUBBER 2" RUBBER 2"ASH ANALYSIS (%) COAL 'FUZ W/O METAL W/METAL 

Silicon as SiO2 47.98 18.21 22.00 5.16 

Aluminum as AI20 3 20.70 6.99 9.09 1.93 

Iron as Fe2 O3 18.89 30-93 1.45 0.35 

Titanium as TbO2 . 0.82 6.01 2.57 0.14 

Calcium as CaO 3.30 5.99 10.64 0.56 

Magnesium as MgO 0.79 0.73 1.35 0.10 

Sodium as Na 2 O 0.48 1.07 1.10 0.13 

Potassium as K2 0 2.06 0.55 0.92 0.14 

Sulfur as S9 3 4.33 8.35 15.38 0.99 
........ .-......... ;.:.. i '.::i.'..::....:i.'..ii-:.
 . ........ •. ...-.......,..... :...i........ ....


Phosphorous as P2 0 5 
. 

0.62 0.56 1.03 0.10 

Zinc as ZnO 0.02 20.60 34.50 5.14 

Metal 
85.28 

Total 100.00 100.00 100.00 100.00 

Base/Acid Ratio 0.37 1.26 0.46 *11.98 

Counzing meWa m Fe2O3 
AU valum apnalizcd to 100% 
Ash and coal samp4a laboray-preT& 

(From Gra and Clark, 1991) 
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TABLE 2-3
 

ANALYSES OF VARIOUS SOURCES OF COAL
 

COAL(TYPE SOURCE 
ENERGY CONTNT 

(fJI) MOITiURE ASH 
_COMPON4T. 

SULFUR CAION 
PERCIT BY WEIGHT 

HYDROGEN HNIRooE OXYON CHLORINE VOLATILE 
UTAH COAL CALIFORNIA AIR 12.771 3.59 8.44 0.79 71.45 5.00 1.37 9.64 0.04 NR 

RESOURCES BOARD. 1964 

UNSPECIFIED CALIFORNIA AIR 12.000 IS.00 9.00 .00 54.50 4.00 .0O 12.50 NR HR 
WESTERN COAL RESOURCES BOARD. 1954 

WYOMING SUD.-

BITUMINOUS COAL 

CALIFORNIA AI 

RESOURCES BOARP. 194 

6900 26.95 11.00 0.37 30.68 5.04 0.34 25.63 HR HR 

WEST VIRGINIA UCOOWIN. 1991 11.600 6.60 16.04 0.85 HR NR HR HR HR HR 
BfUMINOUS COAL 

CLINTWOOD BED VIRGINIA POLYTECHNIC 14.120 2.00 6.70 1.30 78.30 5.20 HR 6.40 HR 31.90 
VIRGINIA COAL INSTITUTE, 1990 

NORTH DAKOTA CHREURS. 1991 6.100 40-43 9.00 0.55 HR NR NR MR HR HR 
LIGNITE 

UNSPECIFIED COAL BURGER. 1991 12.400 6.30 .O 2.70 77.00 HR 1.50 HR 0.03 37.00 
UNSPECIFIED COAL HALEY. 1914 11.700 2.60 15.20 0.40 69.00 4.00 1.30 HR HR HR 
UNSPECIFIED COAL TRAVERSE CITY 11.00 11.39 8.13 0.92 66.10 4.49 1.35 7.62 HR HR 

LIGHT & POWER. 1954 

UNSPECIFIED COAL GRANGER &CLARK. 1991 12,148 7.76 33.05 2.30 67.69 4.59 1.13 5.47 0.01 34.05 
UNSPECIFIED COAL GAOLIA. ET AL. 3991 HR 6.50 14.00 2.30 70.50 4.00 1.30 1.40 HR HR 
UNSPECIFIED COAL PHALEN. 1991 10.527 9.76 18.02 2.01 60.71 3.64 1.50 4.29 HR 20.97 

HR - HOT REPORTED 
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3.0 SCRAP TIRE ISSUES
 
3.1 LANDFILL PROBLEMS 

The accumulation of scrap tires at landfills, above ground stockpiles, and illegal 
dumps creates potential environmental, safety and health hazards. Air and water, which 
become entrapped in the tires buried in a landfill, make the buried tires buoyant. These 
tires rise to the top of the landfill and eventually rupture the clay cap that protects the 
buried refuse. A rupture in the clay cap allows landfill gases to escape and allows for 
infiltration of rain or surface water which may then increase the production of leachates 
which can contaminate surrounding soils and/or ground water. .Theruptured landfill cap 
is a potential health risk, creating an avenue into the landfill for rodents, insects, and birds. 
In addition, tires take up a significant amount of volume in landfills and do not biodegrade. 
As few as 13 tires can occupy one cubic yard of landfill space (Culviner, 1990). Many 
landfill owners refuse to accept scrap tires due to these various disposal problems. Those 
landfill owners who do accept tires usually charge a higher disposal fee due to increased 
handling requirements. For example, a survey revealed that 12 of the 35 landfills in Illinois 
would not accept tires, and the average cost to dispose of tires in Illinois landfills in July, 
1990 was $2.32 per tire (Burger, 1991). 

3.2 TIRE FIRES 

As scrap tires accumulate at stockpiles and dumps, they create potential fire hazards. 
*Arson is the number one cause for tire fires (Blumenthal, personal communication). On 
October 31, 1983, a fire began in Winchester, Virginia and burned for nearly nine months. 
This fire began in a dump containing approximately 5 million truck and automobile tires. 
On November 4, 1983 air samples were collected in the fire smoke plume, and analyzed to 
determine the types and magnitude of contaminants and other emissions comprising the
 
smoke. 
 Samples were analyzed for nitrosamines, metals, total particulates, polynuclear 
aromatic hydrocarbons (PAHs), and other organic vapors. Results indicated that potentially 
hazardous levels of carbon monoxide (CO) and PAHs were present in the fire smoke plume.
CO levels ranged from 15 to 65 ppm above the National Institute for Occupational Safety 
and Health (NIOSH) recommended exposure limit for a 10-hr time-weighted average 
(TWA) (NIOSH, 1984). At least seven PAH compounds were detected at concentrations 
ranging from 3 to 461 ug/m3 . These concentrations, which may require additional regulatory 
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review, could result in potential health problems. The residue resulting from the combusting
of tires was 100 feet thick, and composed of char, carbon black, metal and some remaining
rubber. Another major fire in Ontario burned at least 13 to 14 million tires. This 
uncontrolled fire, which began on February 12, 1990, is considered the largest fire in North 
America (Tire Business, 1/26/90).
 

The effect of open, uncontrolled scrap tire fires on air quality has become 
a major
concern as more uncontrolled fires occur. To determine air emissions from open
combustion of scrap tires, a small scale study guided by USEPA was conducted by Acurex 
(Ryan, J.V., 1990). During this study, more than 50 volatile organic compounds (VOCs)
were identified. Results indicated that the main emission products identified due to 
incomplete combustion were mono and polyaromatic hydrocarbons. At least one of these
compounds, benzo(a)pyrene, is a known carcinogen. Data also indicate that approximately
12-50 grams of semi-volatile organics can be emitted for every kilogram of tire burned. In
addition, zinc was identified to comprise nearly 50 percent of the total ash residue. 

33 TRS AS BREEN G GiUNDS FOR INSECTS 

In addition to creating potential fire hazards, stockpiles and dumps of tires are ideal 
breeding places for rodents and insects, especially mosquitos. The water that collects in the 
tires is warmed by the sun's rays which are absorbed by the dark surface of the tire. These
conditions create an excellent habitat for mosquitos, and when coupled with an absence of 
natural predators and protection from the effects of insecticides, allows mosquitos to breed 
up to 4,000 times faster than in their natural habitat. 

The introduction and infestation of several mosquito species is directly attributed to
the importation of used tires from other continents to the U.S. The invasion of the Asian 
Tiger Mosquito (Aedes Albopictus), for example, was caused by the presence of these 
insects in a shipment of used tires, as the tires were transported from Asia to the U.S. Data 
from the U.S. Public Health service reveal these mosquitos can transmit Dengue Fever,
Yellow Fever and at least 15 other viruses. Efforts to extinguish or control the spread of 
the Asian Tger mosquito have failed. 
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34 RODENTS 

Tires also supply a warm, dark harbor for rodents. For example, tires with an 
adequate water supply are an ideal habitat for Rattus norve (Norwegian Rat). These 
rats either burrow under scrap tires or breed within the tires. The Norwegian Rat is the 
most common species of rats in landfills and can have as many as 12 offspring in one litter. 
They can transmit diseases as they are omnivors and feed on either dead or live animals. 

3.5 WASTE TIRE LEGISLATION 

Legislation governing used tire disposal has been enacted in many states (Pillsbury, 
1991, personal communication). Table 3-1 lists these states and a summary of their 
applicable waste tire regulations. Minnesota currently bans whole as well as cut tires from 
disposal at landfills. Illinois passed the Vector Control Act in 1989, which places a ban on 
land disposal of whole tires, effective July 1, 1994. According to this law, whole tires can 
only be accepted at landfills which have the capabilities to shred, chop, or slit the tires, and 
which have implemented programs to actively seek other disposal options for the processed 
tire material (Burger, 1991). A discussion of legislative activities in the state of Ohio is 
contained in Section 7. 

3.6 TIRES AS A FUEL SOURCE 

The major reason for combusting tires is to decrease the number of waste tires 
disposed of in landfills and dumps, thereby reducing the potential for fires, and 
environmental, health, and safety hazards. However, other reasons exist for combusting tires 
or tire-derived fuel (TDF) for energy recovery. First, combusting tires or TDF would 
reduce the dependency on oil for fueL When comparing the heating value of tires to 
gasoline, Pope (1991) concludes that one tire has the energy equivalent of approximately 2.4 
gallons of gasoline. If a car is assumed to get 25 miles per gallon of gasoline, then one tire 
has enough energy to move the car 60 miles. Although tires cannot be used to run cars, 
tires are a valuable fuel when burned completely in the proper environment. Tires can be 
combusted to generate electricity, steam or hot gases. Other methods of reusing tires for 
purposes such as an asphalt-reducing admixture in road construction can save millions of 
barrels of imported oil. According to one rubber industry source, approximately 63 million 
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barrels of oil could be saved as well as 440 million scrap tires used when incorporating scrap
tires in asphalt paving (Culviner, 1990). Note: Rubber is used as an asphalt extender or 
aggregate replacement, but it does not replace asphalt cement (Chapman, personal 
communication). 
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4.0 COMBUSTION SOURCES 

Communications with various industries indicate that several types of combustion 
sources are typically used in scrap tire combustion. Table 4-1 summarizes four types of 
combustion facilities which are not only effective in decreasing the nunber of tires disposed 
in landfills or stockpiles, but also appear to be operating in an environmentally acceptable 
and economically sound manner. Some combustion sources are limited to the percent of 
tires that can be combusted due to limitations on emissions of VOCs, metal oxides, and SO2. 
In addition, many combustion sources are operationally limited because they cmnot handle 
the high concentration of bead wire and steel-belting in the tires due. to boiler feed rates, 
fuel specifications and other technical reasons. Combustion sources which require shredded 
tires have experienced handling problems due to the poor quality of TDF. Utility facilities 
in particular, have expressed the need for standards in the quality of the TDF. A quality 
standard could avoid the handling problems many companies experience from the large TDF 
pieces and wire in the TDF. 

In order to evaluate the suitability of TDF as a supplemental fuel with coal in a 
cyclone furnace, the Babcock & Wilcox Company performed chemical and physical 
evaluations on eastern, bituminous coal and three samples of TDF (Granger and Clark, 
1991). The car and truck tires were shredded into three categories for the tests: 1/2 inch 
rubber 7fuzz", 2 inch rubber with metal, and 2 inch rubber without metal Results of the 
analyses showed that, compared to coal, the tire samples had less moisture, significantly 
more combustible matter, and significantly less fixed carbon. The heating content of the 
shredded tire samples tested was 10 to 16 percent higher than the coal alone. The most 
significant differences observed between combusting TDF and coal were the ash 
characteristics and sulfur content of the fueL The sulfur content of the TDF samples was 
1.2 percent to 1.3 percent, or approximately one-half of the sulfur content of eastern coal. 
However, there should be no significant change in the sulfur content when comparing TDF 
with low sulfur, western coals. 

The ash contents from the three TDF samples were 16 percent, 9 percent, and 23 
percent, respectively. The high ash percent was due to the steel content of the TDF. 
Combusting coal only with no TDF resulted in 11 percent ash. The ash chemistry between 
the TDF and coal also varied significantly. Table 4-2 shows the major constituents and 
concentrations, expressed as oxides, in the coal and TDF ash samples. Zinc oxide (ZnO) 
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is added during the rubber compounding process to control the rate of vulcanization, and 
appeared to be the cause of the high zinc concentration in the fly ash. 

Although most combustion facilities may viably burn TDF, boiler types can also 
determine whether combusting tires is economically feasible. Test burns on several boiler 
types (pulverized coal-fired, stoker-fired, cyclone-fired, fluidized bed boilers and wet-bottom 
boilers) indicate that not all boiler-types combust tires with the same degree of success. The 
following section provides a review of these four boiler types. 

4.1 BOILER TYPES 

Pulverized coal-fired boilers require coal to be finely ground into the consistency 
of face powder. The ground coal is blown into the fire box where it is combusted. The cost 
to grind TDF into a similar consistency is very high and generally not considered 
economically feasible, (Stopek, et aL). 

Stoker-fired boilers typically combust 3/4-inch minus coal and can readily burn TDF. 
Combusting 1-inch minus TDF in stoker-fired boilers is generally feasible up to about 10 
percent TDF. Stoker-fired boilers are common in industrial applications, but are rare in 
utility systems. 

Cyclone-fired boilers combust coal that is crushed to a size such that 95 percent of 
the material is less than 1/4-inch. Several utility boilers are currently undergoing studies 
to determine the maximum TDF size that cyclone burners, which are attached to the outside 
of the boiler, can effectively and efficiently combust Coal and TDF are fed into one end 
of the cylindrical cyclone, and combusted at high temperatures (250(0F - 3000*F). Ottertail 
Power Company determined that the largest size tire shreds which can be combusted at 
their South Dakota facility is 2" x 2"TDF with all loose wire removed (Rolfus, 1991,
 
Personal Communication).
 

Fluidized bed boilers are also capable of combusting scrap tires. The number and 
capacity of fluidized bed boilers for generating power have increased significantly in the past 
decade. Tires are shredded or chipped prior to being fed into the combustor to prevent "hot 
spots" that could occur if a whole tire was combusting in one small area (Pope, 1991).
Fluidized bed boilers have emission control advantages as a result of more complete 
combustion of fuels and thus, have the flexibility of combusting various fuel types, including 
waste fuels. Test results indicate that the SO, and NO,emissions usually decrease during 
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the combustion process. Emissions of dioxins and furans are also minimized due to the 
extremely high temperatures within the combustor. 

The wet-bottom boiler has a slag layer on the bottom that keeps temperatures at 
about 3,000*F. This temperature is hot enough to vaporize whole tires immediately without 
producting environmental effects (The Herald-Star, 1990). In wet-bottom boilers, the ash
handling system can accommodate the slag produced by the steel from the tire beads and 
belts. Wet-bottom boiler furnaces have lower and upper sections. The lower portion of the 
furnace maintains a high, constant gas temperature, allowing molten slag to fall onto the 
floor bottom where a pool of liquid slag is maintained and trapped in a slag tank containing 
water. The lower temperature in the upper portion-of the'furnace allows gases to cool 
below the ash fusion point. Ohio Edison Company has test-burned whole tires (up to 32") 
in their 42 megawatt coal-fired, wet-bottom boiler, the only one of its kind in Ohio, with 
decreased air emissions (See Section 7.5). 

4.2 TYPES OF COiUSTION F--IUTES 

Scrap tire combustion methods are discussed in detail in a report by the Scrap Tire 
Management Council (Kearney, 1990). Various barriers to the expanded use of these tire 
combustion methods were also discussed. The following sections summarize four of the 
most combustion methods. 
..* .-. U W naL....,'-iVn UD 1I
 

... _CEMENT KILNS
 
The basic elements of cement are calcium, silicon, aluminum, and iron. Mixtures of 

finely ground calcareous material (e.g., limestone), argillaceous material (e.g., clay, shale), 
and siliceous material (e.g., sand) provide the required elements for cement. Cement is 
manufactured through controlledthe heating of a mixture of these materials to 
approximately 15W0C - 16000C (2700"F - 2900*F) in a rotary kiln. Decarbonation of lime 
results from the high temperature, and subsequent reaction with silica forms calcium 
silicates, or "clinker". The clinker is ground with gypsum to produce cement. 

Combusting waste tires for energy Iz-very in cement kilns hb Ieen'idj" ed in 
urope and Japan since about 1974.(Haley, 1984). The cement kiln has proved to be 

successful for disposing of whole scrap tires or rubber dust. The extremely high temperature 
in the kiln allows for complete combustion of tires, as well as oxidation of the steel 
reinforcements. Because the steel beads/belts react as a component of the cement clinker, 
these wires do not need to be removed from the tires prior to combustion. This clinkering 
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process is an efficient method of trapping the metal present in modern tires (e.g., steel
belted radials) as well as trapping ash. These by-products become a constituent of the 
clinker and are eventually incorporated into the finished product. As a result, this 
consumption of iron from combusting tires has reduced the costs for supplemental iron for 
some cement manufacturers. Advantages to combusting waste tires as a supplemental fuel 

in cement kilns are as follows: 

1. Nitrogen and sulphur emissions and ash quantities 
coal values; 

are lower than typical 

2. The steel content provides supplemental iron for the cement; and 
3. The ash is incorporated 

-consumed. 
into the product (cement) and thus, is totally 

Approximately 240 cement kilns are currently in operation in the U.S. The primary 
requirement for a cement kiln to combust scrap tires/TDF is the installation of a separate 
fuel feed system. This fuel feed system introduces the tires into the process. Several 
different types of tire feeding systems are currently available. The type of system is 
generally dependent on the selected application. The purpose of this separate fuel feed 
system is to control the rate at which TDF is fed into the combustion system. 

TDF can be fed into the combustion system using either a mechanical or pneumatic 
system. The configuration of the kiln determines whether whole tires or only TDF can be 
used as an auxiliary fueL Larger kilns with preheaters can effectively combust whole tires. 
However, Ash Grove Cement, Inc. has patented a process whereby whole tires are 

combusted in long kilns without preheaters (E. Hansen, personal comniunication). Most 
other cement plants usually combust TDF in kilns without preheaters. The size of the TDF 
is generally 2' x 2' or 4"x 4". Figure 4-1 is a diagram of a waste tire combustion system in 

Hope, England, where whole tires are combusted. 

Table 4-3 lists facilities in the U.S., Japan, and Europe which have tested or are 
currently combusting scrap tires in their cement kilns as a supplemental fuel, and the 
approximate size of tire or TDF it can combust, if known. According to Kearney (1989), 
over 69,000 tires are combusted in Japan each year as fuel in cement kilns. Japanese 
cement companies typically combust whole tires in their kilns. 

An estimated 40-50 kilns in the U.S. are presently equipped with preheaters/pre
calciners, which can efficiently combust scrap tires. In general, the existing emission controls 
on kilns are suitable for flue gas cleaning when combusting waste tires. Emission standards 
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can generally be maintained when using TDF as an auxiliary fuel, if the TDF does not 
exceed 20 percent of the total heat value of the fuel used in the kilns. However, according 
to Hansen (personal communication), Ash Grove Cement, Inc. combustcan up to 40 
percent whole tires of the total fuel in their kilns without preheaters when utilizing their 
patented process. 

4.2.2 PULP AND PAPER MILLS 
Hog fuel (wood waste) boilers are normally used at pulp and paper mills. These 

boilers generally have stoker grate feeding system designs-which can combust solid waste 
such as TDF. Mills combusting TDF normally mix the TDF with the hog fuel on a conveyor 
which feeds the furnace. The only primary equipment modification required to combust 
scrap tires in hog fuel boilers is the installation of a metering system capable of handling the 
high heat values of TDF. The TDF is generally required to be wire free to minimize 
potential feeding complications, especially jamming within the feed system which can result 
from the steel wires in the tire belts. 

Hog fuel varies substantially in moisture and Btu content. Therefore, fuels with high 
heat values, such as coal, are often used as a supplement to hog fueL Because scrap tires 
also have high heat values and essentially no moisture content, TDF has recently gained 
acceptance as an auxiliary fuel in this industry. Table 4-4 lists pulp and paper mills which 
have tested or are regularly combusting tires as an auxiliary fuel in their boilers. 

4.23 ELECYRIC LTIES 
Scrap tires can be combusted at electric utility plants in either wet-bottom boilers 

(whole tires) or cyclone boilers (wire free, 1"x 1"TDF). Table 4-5 presents a summary of 
experiences at electric utility facilities which have conducted test burns. Depending on the 
boiler size and ash-handling system, whole scrap tires or TDF can be combusted in existing 
U.S. utility boilers with little modification. The major modification needed to combust tires 
would include the construction of a secondary fuel feed system to deliver tires to the boiler. 

Cyclone boilers require finely shredded TDF (1"x 1" or less), which can make 
combusting the TDF uneconomicaL However, on a Btu basis, TDF can be cheaper than 
coal The Ottertail Power Company's Big Stone Plant in South Dakota has test-burned TDF 
and determined that in the proper coal/TDF ratio, TDF can offer a cyclone-fired boiler 
improved flame stabilization compared to coal alone. The Wisconsin Power & Light 
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Company operates two cyclonic boilers which have test-burned TDF in Rock River, 
Wisconsin. Results indicate a decrease in NO, and SO, emissions with only a slight increase 

in opacity. 

4.2.4 DEDICATED TIRE-TO-ENERGY FACILITY 
One tire-to-energy facility is currently operating in the U.S., and, a second facility 

is currently under construction in Sterling Connecticut. The Modesto Energy Company, 
owned by Oxford Energy, Inc., operates two mass burn waterwall boilers in Westley, 
California. Oxford Energy, Inc. obtained the technology from Gummi-Mayer KG (Landau), 
a German tire retreader. Modesto Energy scaled-up the technology.developed by Gummi-
Mayer to handle eight times as many tires and increased the emission control system to 
comply with the environmental regulations in the U.S. At this facility, whole scrap tires are 
fed to each boiler oa a gravity roller conveyor-belt assembly. The ratetire feed is 
approximately 3.97 tons/hour (700 tires/hour), but it is varied to optimize the energy input 
rate. 

Tires are fed into both boilers and combusted on a reciprocating stoker grate located 
in each unit. This reciprocating grate allows air to flow between the metal grate bars, and 
moves ash and slag down onto a conveyor, which removes the wet ash. To achieve and 
maintain proper combustion temperatures, several auxiliary gas-fired burners are used 
during periods of startup and when tire feed is interrupted. The high boiler temperature 
(2500"F) is designed to minimize air emissions of organic compounds. 

The heat generated during the combustion process at the Modesto facility is used 
to convert boiler water to steam. Output from the two boilers is 125,000 pounds per hour 
of 930 psig steam. Hot offgases, produced during the combustion process, pass through a 
superheater section and then through an economizer section to preheat the water being 
supplied to the boiler. This steam is 930"F when it is transported to a 14 megawatt turbine
 
generator to produce electricity. The electricity is sold to the Pacific Gas and Electricity
 
Company and provides power to 15,000 homes in Modesto. Figure 4-2 is a 
schematic 
diagram of the Modesto Energy Company Plant. 

The facility's air pollution control system consists of three stages. The first stage, 
ammonia injection (Thermal De-NO.'), reduces emissionsthe of nitrogen oxides. 
Ammonia injectors, located on the boiler walls in the economizer section, mix ammonia with 
the hot flue gases reducing nitrogen oxides. The second stage includes a fabric filtration 
system (baghouse), which collects particulate matter from the flue gases in a baghouse. 
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Finally, after leaving the baghouse, the flue gases enter a spray tower, where a lime slurry 
in a wet scrubber absorbs sulfur gases and hydrogen chloride (HCl). The remaining gas is 
then exhausted through a 120 ft. stack. The air emissions testing at the Modesto Energy 
Company's tire-to-energy facility is summarized in Section 6. 

All by-products and ash produced at the plant are sold for recycling. The ferrous 
slag goes to cement factories; the zinc is recovered from the fly ash, which is mostly zinc 
calcines; and gypsum is used as a soil conditioner by local farmers or sold to cement kilns. 

The Modesto plant is located near the world's largest known tire dump with an 
estimated 40 million discarded tires. The plant charges a tipping fee for each new scrap tire 
received; but pays the owner of the pile for each tire withdrawn from the pile. Tires with 
high treads suitable for retreading with useable casings are sold to tire retreaders. The 
remaining tires are combusted to generate electricity which is sold to utilities. 

Oxford Energy's second plant in Sterling, Connecticut is scheduled to begin 
combusting tires by mid-1991 (Valenti, 1991). This plant, which is anticipated to cost 
approximately $100 million (Oxford Energy Co., 1989 Annual Report), is designed to 
combust up to 11 million tires per year (compared to Modesto's 5 million tires per year). 
An anticipated 30 megawatts of electricity, enough to serve 28,000 homes, will be sold to 
Connecticut Power and Light. 
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COMPANY NAME: h :t-- i4r
 
PLANT NAME:
 
ADDRESS:
 

PHONE NO.: 7 "2 -

ENVIRONMENTAL ENGINERiCONTACT: -_,-e ;'
 

KIL.AJS , ,,'.,;- c-

IOF Bdm: ~ A ~ ~,/ ~ 7~ 

CAPACITY OF EACH: j-' dd nol '
 
HEAT RATE OF EACH:-_ . , , ,, .
 

WASTE TIRE SPECIFICATIONS: (CIRCL THOS WHICH APPLY) 

SHREDDED WHOLE SLIT 

MAXIMUM TIRE PIECE: 
OTHER FUELS: II__I
 

%TIRE OFTOTAL UEL 0o7 

POLLUTION CONTROL EQUIPMENT. 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDLING REQUIREMI!TITMCDIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES _ _ ( , 
IFYEB, PLEASE EXPIAIN: 

ANY COMBUSTONIOPERAThG PROBLEMS? YES__ "" ___'" 

IFYES, PLEASE EXPLAIN: 

AIR EMISSION DATA: 

WAS AN OPERATING PERMIT MODIFICATION REQUI3E, FROM THE STATE 
REGULATORY AGENCY? (S 2 ._----.- NO 
IF YES. WHAT TYPE OF MCDIFICATION? _ 

- r 741 
. 



___ 

QUESTIONNAIRE 
SCRAP TIRE USE 

COMPANY NAME: SOUTHDOWN. INC.

PLANT NAME, LYONS PLANT
 
ADDRESS: 
 P.O. BOX 529 

LYONS, COLORADO 80540 
PHONE NO.: 
 (303) 534-4206ENVIRONMENTAL ENGINEER/CONTAuT: RANDY WILEY, PLANT ENGINEER 

# OFKILNS: 1

CAPACITY OF EACH: 1400 TON/DAY CUNKER
HEAT RATE OF EACH4.8 MBTU/rON 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

WHOLE SLIT 

MAXIMUM TIRE PIECE: 3' X3OTHER FUELS: WASTE OIL NATURAL GAS,COAL,#6 FUEL OIL(haven't used in yrs)% TIRE OF TOTAL FUEL: 1/21 N 5%-R 


POLLUTION CONTROL EQUIPMENT: 
BAGHOUSE
 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 
OPACITY 
HC MONITOR AND S02 - INTERMINTLY 

FUEL HANDUNG REQUIREMI-NTSIMODIFICATIONS:
 
ADDED HOPPER, §CALEAND BELT CONVEYOR
 

WASTE TIRE SUPPLY PROBLEMS? YES
IF YES, PLEASE EXPLAIN: 

NO X 

FROM DENVER DELIVERED SHREDDED 
ANY COMBUSTION/OPERATING PROBLEM: YES 
 NO XIF YES, PLEASE EXPLAIN: SOME FEEDING PROBLEMS PLUGGING OFRUBBER SHREDS TO HOPPER - IF SHREDS HAVE BELTS AND BEADS 

AIR EMISSION DATA.-

SEND WRITTEN REQUEST FOR DATA
 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATEREGULATORY AGENCY? YES XIF YES, WHAT TYPE OF MODIFICATION? 
NO_ 

NO FINAL PERMIT - HAVE SOME NEW UMITS. 

Information obaned by phone.1737-01-1 
REV. 0, MARCH 22, 1991 
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SCRAP TIRE USE 

COMPANYNAME: Southwestern Portland Cement Co.
PLANT NAME: Quarry Plant
 
ADDRESS: 
 506 E. Xenia Drive, P. 0. Box 191
 

Fairborn, OH 45324
 
PHONE NO.: (q1'3) R7R-PS1 
ENVIRONMENTAL ENGINEER/CONTACT: Daniel A. Willis 

# OF BOILERS: N/A
 
CAPACITY OF EACH:
 
HEAT RATE OF EACH:
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

SHREDDED WHOLE SUT 

MAXIMUM TIRE PIECE: 36 inches diameter
 
OTHER FUELS: 
 Fossil fuels, hazardous waste fuel

% TIRE OF TOTAL FUEL- 10 - 15% 

POLLUTION CONTROL EQUIPMENT: 

98bP4c filter dust collccters: 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 
Altech system for NO, SO, 
Co co n2, HC
 

FUEL HANDUNG REQUIAEMENTS/MODIFICATIONS: 
Added convevors, elevator, scale, double timin 
valve air lock,electric
 

eyes, misc. hardware and software
 

WASTE TIRE SUPPLY PROBLEMS? YES O__XNO 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTION/OPERATING PROBLEMS? YES X NO 
IF YES, PLEASE EXPLAIN: ILimited to 1R%of total hPat inpjt 

AIR EMISSION DATA: 
Bypass Stack: PM = .03 gr/dscf @ 7% 02
 

Main Stack: PM = .02 qr/dscf @ 7% O2 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION? RAPCA andOEPA requi re 
operating permit for each type of fuel 
burned.
 



SCRAP TIRE USE
 

COMPANY NAME: 
PLANT NAME: 
ADDRESS: /,,
 

PHONE NO.: r,&. Et 6.

ENVIRONMENTAL ENGINEER/CONTACT: -


#OF BOILERS: ' s'5 " '- " 
CAPACITY OF EACH: " 6 
HEAT RATE OF EACH,, ,- n A 

WASTE TIRE SPECIFICATIONS: (C:RCLE THOSE WHICH APPLY) 

WHOLE SUT 

MAXIMUM TIRE PIECE: / *f -,
OTHER FUELS: - Z _ . 
% TIRE OF TOTAL FUEL 7 "2w 

POLLUTION CONTROL EQUIPMENT: 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDUNG REQUIREMENTSMODIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES NO__/i
IF YES, PLEASE EXPLAIN:/OD9r,, . 1-,' s.e.//'-, " )
,oadda, _, _. 

ANY COMBUSTION/OPERATING PROBLEMS? YES NO IIF YES, PLEASE EXPLAIN: 
"oe 010"4 la-

-, r-_bC._ 

ti Ad1 

., =0."_ 

MZ'r- 7-DA4 7 
AIR EMISSION DATA: £4 - 317.k.. - -

A~ ~~~l/" - ?A -7~4-10'4 &g&A~ 4,At. 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES 
IF YES, WHAT TYPE OF MODIFICATION? W-, 

NO . 



TABLE 6-2 

'SUMMARY OF RETURNED QUESTIONNAIRES FROM COMPANIES
WHICH HAVE TEST-BURNED OR ARE BURNING SCRAP TIRES 

COMPANY NAME LOCATION CAPACITY HEAT RATH TIRE SIZE OTHER S TIR POLL. CONTROL CONT. EMISSION 
MENOMINE I

Arizona Portland Cement FUELS EQUIPMENTRillito,AZ 	 MONITORING
rx2 coal 5-2 fabriccollanocAsh Grove Cement Wea, Inc. Durkee, OR 1 50.000, 0 ESP*

Bo.owCementco, Midlothlan, 1 3100t9ioMa. 3.5MBtuto 6.__. coal 10-1 bahouse
 
WCaliPortlamndCemen 
 Co, Abav CA 1 1_200"day 33 M~awo 2-W X " 0owe. scroubeWChao_.aiscern_[oInentcein .,., M.00 	

l opaiceent Codding.oB_ CA1 It,	SK0I~14 M13o
620,0o to7wa 10,00t r2" cad_oc a,,t bloma, ,,,.... 10207 ESPbatl
EP o . 0, 

Fot HowardGeorlh Pacific ons perDday CodSjarS 2 690 zl106BIUAI 22,000 Etulbffil 1.5- 1..,P coal, woodwagle.,peanut 5 mullicycionlfolowe by no gas analyzerg 

HOLNAM, JInc. SeattleGAWANumbeN.bvebuurni tcrubme 5350lpd•• "12S Meltthtt -1.__5coal oai, hm ESP02 ctyrC 
6.0 MBtu~kKoamo Cement Co. 	 rzxr gn._- 20 ESPlou~irvtlle, KCY 1 2160 Ioldd 302,650,000 Btu/h 	 02-OPC"

Coal 12 balhoue opacityRooke Cement Co. Roanoke, VA **31 jj50,00 I m/, 325 ME1lu/hr 'wholeSouthdown, Inc - __,m, CO 1 140tnils 4-8MBtlt/ou 	
2 

3 x 3- wat ia,coal 5- bathouse
Southwestern Portland Ccw--Co Fairor, OH 


opait

Unroa Godrc 	 wh-36" fassi, haz wat.-Eau Claire, Wl I 1I00,000 1bAI 	 10-1 fabric filter dues collectorNOS,,0,hr 3 sq__ ol tclos nsak0WilmetInutre Alay2R1000"bw340M~qf 

X4" h- fueWisoni Power a 	 _2 wet srubberLight BdlW 2(1' 75 Mwalls 10,000 Btu~wl "oll*1 coal 7.__ESP o..yJ 

•ESP - electrostatic precipitator REV.20_ay_3199 
"sllp - standaird tons per day 
•"Number In parenthesm8 illdkajes number of(oo burning Ires. 

1737-01-1! 

REV. 2, May 3,1991 



TABLE 6-3
 

SUMMARY OF AIR EMISSION RESULTS FOR NEKOOSA PACKAGING
 

WITH WITHOUT 
POLLUTANT UNITS TIRES TIRES LIMIT 

Particulate Matter Ib/Mbtu. 0.092 0.082 0.38 

S02 b/Mbtu 1.13 1.1 5.5 

NOx lb/Mbtu 0.49 0-5. NL 
NOz .b/.r 221 230 720 

....... lb/hr 301 223 1155 

THC lb/hr 8.89 3.23 NL 

Arsenic 43.8 52.6 25 

Cadmium ...... <43.8 <35 25 

Lead lb/hr 0.037 0.038 0.00349 

Nickel lb/yr <158 <140 250 

Zinc l 15234 12553 NL 

Mercury lb/hr 0.0012 0.001 0.017 

Chromium VI lb/yr. 649 227 2 

Chromium VI lb/hr 0.0741 0.0259 0.017 

HCI lb/hr 3.63 1.95 1.368 

Benzene lb/yr <978 <843 300 

PCB lb/yr 0.159 0.098 0.1 
PAH lb/hr 0.017 0.012 17.472 

Dioxins lb/yr 0.)009 0.00013 0.0001 

(From Wisconsin Department of Natural Resources, 1990, 

and Clean Air Engineering, 1989) 
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TABLE 6-4 

EMISSIONS OF PNAS AND METALS FROM BURNING AUXIIARY FUELS 
PORT TOWNSEND PAPER COMPANY 

(Measured in ug/m3 at 7% 02) 

POLLUTANT BURNING TIRES BURNING OIL DIFFERENCE WITH TIRE BURNING 

ZINC 274000 16700 257000 INCREASE 

VANADIUM 10 1017 -1007 DECREASE 

NICKEL 65 778 -713 DECREASE 

LEAD 145 681 -536 DECREASE 

PHENANTHIEO 846 473 373 INCREASE 

CHROMIUM 38 62 -24 DECREASE 

CADMIUM 34 48 -14 DECREASE 

ANT.RACENE* 29 11 18 INCREASE 

Polynuclear Aromatic Hydrocarbons (PNA) 

(From Washington Department of Ecology, 1986) 
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TABLE 6-5
 

SUMMARY OF AIR EMISSION RATES FROM BURNING TIRES
 
GREAT SOUTHERN PAPER COMPANY
 

IPOWER TDF FEED RATE EMISSION RATE SSION LIMIT 
POLLUTANT DATE (BOILER i; (LB/HR) (LB/MBTU) (LB/MBTU) 

PARTICULATE 11/89 1 2585 0.14 0.30 
MATTER . .... ....................... ..
 

10/90 1 4480 0.14 0.30 

11/89 2 2584 0.08 0.29i i iii::]:,iiiiii
.......... i :,i Lii: 	 ....: i i
 
10,90 	 2 4870 0.15 0.28 

NOx 	 3/88. 1 0 0.67. NONE 

10/90 1 4837 0.20 NONE 

10/90 2 6480 0.29 NONE 

(From Georgia Department of Natural Resources, 1989 and 1990) 
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TABLE 6-6
 

SUMMARY OF EMISSIONS FROM THE TDF- SLUDGE TEST-BURN
 
INLAND-ROME, INC., ROME, GEORGIA
 

TDF FEED RATE HEAT RATE
POLLUTANT DATE 
-

(TONS/DAY) (MBTUa[R) 
 EMISSIONSO 

TOTAL SUSPENDED 8/5/89 0 810 33.76 lb/hr
PARTICULATES (TSP) 

8/11/89 .0025 754 36.76 lb/hr 

NOx 9/1187 0 NOT AVAILABLE 315.3 mg/m 3 

1/31/89 "25 NOT AVAILABLE 338 MV/m3 

•Emissions are combined rates from two boilers.
 
•*Approximately 25 tons of sludge and 25 tons of TDF were fed concurrently to each boiler.
 
(From Georgia Department of Natural Resources, 1991) 
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TABLE 6-7
 

SUMMARY OF AIR EMISSIONS FROM BURNING TIRES 
CROWN ZELLERBACH PULP MILL 

POLLUTANT TIRES, OIL, AND OIL AND DIFFERENCE LIMIT 
WOOD FIRED WOOD FIRED WITH TIRES 

PARTICULATE 0.056 GRDSCF 0.03 GRIDSCF 0.026 - INCREASE 0.10 GR/DSCF 
MIATER @ 12% CO: 
(@ 12% C02 ) 

ZINC 28400 ugtm3 3600 ug/m3 14800 NOT USTED-INCREASE 

(@7% 02) 

ARSENIC 11.3 ug/m3 4.5 ug/m3 6.8 - INCREASE NOT LISTED 
(@ 7% 02) 

PNA - - NO NOT LISTED 
DIFFERENCE 

(From Washington Department of Ecology, 1986) 
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TABLE 6-8 

AVERAGE EMISSION DATA FROM BURNING TDF AND COAL*
 
WILLAMEI'TE INDUSTRIES, INC., PORTLAND, OREGON
 

POLLUTANT UNITS 
HOGGED FUEL 

ONLY 
HOGGED FUEL 
WITH 6% TDF 

HOGGED FUEL 
WITH 13% COAL 

PARTICULATE gr/Sdcf 0.0328 0.0692 0.0339 
MAITER 

OPACITY (pre-drier) % 36 40 22 

SO 2 ppmo" 0 16 6 

ZINC lb/day 7.3 114.9 26.3 

* All values adjusted to a steaming rate of 160,000 Ib/hr. 
parts per million 

(From Vosler, 1985) 
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TABLE 6-9A
 

SUMMARY OF AVERAGE AIR EMISSIONS FOR EACH TEST CONDION
 
CHAMPION INTERNATIONAL, SARTELL MINNESOTA
 

TEST TYPE UNIS 

TEST 1 

0%TDF 
TEST 2 

15% TDF 

PARTICULATE 
MATTER 

LB/MBTU 0.05 0.09 

SULFUR DIOXIDE LB/MBTU '.0.25 0.33 

NOx " B 0.64 0.67 

METALS: 
CADMIUM 0.000005 0.000015 

CHROMUM 0.000023 0.000005 

LEAD 0.000071 0.00022 

ZINC ."0.00025 0.039 

TOTAL 
HYDROCARBONS ppm" - (AS CARBON) 959 16 

PAH 

.B . -(AS CARBN) 

..... 

165 2.7 

ppm - parts per million 
PAH - All polynuclear aromatic hydrocarbons were below detection levels. 

(From Pace Laboratories, 1988) 

TEST 3 EMISSION 
30% TDF I L_-aT 

0.22 0.1 

0.45 I 

0.47 

0.000026 NONE 

0.00024 NONE 

0.00032 NONE 

0.086 NONE 

3 NONE 

0.6 1 ONE 
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TABLE 6-9B 

EMISSION RATES OF MATERIALS MEASURED IN TESTS
 
CHAMPION INTERNATIONAL, BUCKSPORT, MAINE
 

TEST TYPE UNITS 1.5 TPH 
TDF FEED RATE 

2-5 TPH 3.5 TPH 0 TPH 

TOTAL 
PARTICULATE 
MATER 

LB/MBTU 0.054 0.047 0.056 0.053 

SULFUR DIOXIDE LB/MBTU 0.466 0.483 0.510 0.508 

METALS: 
BERYLLIUM 

CADMIUM 

LB/MBTU 

LB/MBTU 

0.00000111 

0.00000149 

0.00000087 

0.00000084 

0.00000073 

0.00000078 

0.00000106 

0.00000060 

CHROMIUM LB/MBrU 0.0000147 0.00000667 0.00000636 0.0000121 

LEAD LB/M[TU <.000010 <.000010 <.000010 <.000010 

ZINC LB/MTU 0.000981 0.001380 0.002560 0.000260 

HYDROCARBONS 
AS PROPANE LB/MBTU 0.00118 0.00118 0.00118 0.00117 

OXIDES OF 
NITROGEN LB/MBTU 0.273 0280 0.273 02741 

TPH - Tons per hour 

(From Woodman Engineering, Inc., 1989) 
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TABLE 6-10 

AVERAGE EMISSION TEST RESULTS 
SMURFIT NEWSPRINT, NEWBERG, OREGON 

POLLUTANT 

PARTICULATE MATTER 
gr/scd @ 12% CO2 

VOLATILE ORGANIC 
COMPOUNDS (VOC) 

tons/yr @ 8760 hr/yr 

TEST DAY 1 
WOOD ONLY 

022 

110 

TEST DAY 2 
1% TDF 

0.0374 

35.1 

TEST DAY 3 
1 1/2% TDF 

0.0459 

306 

EMISSION 
LIMIT 

0.04 gr/scfd 

189 tons/yr 

(From Horizon Engineering, 1987) 
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TABLE 6-11
 

SUMMARY OF AVERAGE AIR EMISSIONS RESULTS FROM STUDY I
 
UNITED POWER ASSOCIATION, ELK RIVER, MINNESOTA
 

TEST DAY 1 
POLLUTANTs 100% COAL 

PARTICULATE MATTER, 0.021 

S°2 
 1.41 

SULFURIC ACID 0.015 
(SO 3 .& H2 SO 4) 

NOx 0.78 

C- o 
 0.029 

* All emission rates in lb/MBtu 
00 Includes back-half catch 
***Average from inlet 

(From O'Brien, M.V.,and Hanson, W.C., 1983) 

TEST DAY 2 
6.3% TDF 

0.015 

1.8 

0.014 

0.58 

0.029 

TEST DAY 3 EMISSION 
10.4% TDF LIMIT lb/MBtu 

0.009 	 0.6 

1-53 4 

0.012 NOT LISTED 

0.3 NOT LISTED 

0.027 NOT LISTED 

1737-01- I 
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TABLE 6-12A 

MODESTO ENERGY COMPANY 
SUMMARY OF MEASURED EMISSIONS, 1988 

PARAMETER ACTUAL EMISSIONS LB/DAY PERMIT LIMIT 
PCDD 0.515 ng/-=e 9.81E-08 TCDD 2.60 x 10 - 7 gisw 

PCDF 1.692 ng/sec 3.22E-07 

PAH .61.6ug/rec LI7E-02 - 9.42 x 10-5 g/ec 

?CB" 3 ug/Aec 5.71E-04 *se 1.93 x 10 - 5gsec 

ThC 0.239 ppmv @ 12% CO2 0.646 148.4 lb/day 

NH3 63.9 ppmv @12% CO2 . 181.8 50 ppmv 

NOx 49.54 ppmv @ 12% CO2 384.3 500 lb/day 

SOx 
250 lb/day 

- SO3 (CCS) 4.5 ppmv @ 12% CO2 55.4 
- S02 (Method 8) 4.2 ppmv @ 12% CO2 45.4 
- SO2 (CEM) 3.76 ppmv @ 12% CO2 40.6 

HO < 3.5 ppmv @ 12% CO2 	 < 22.3 -

CO 	 52.59 ppmv @ 12% CO2 247.8 	 346.4 lb/day 

PM 

- FRONT HALF 0.00190 gnsM/d 25.5 
- BACK HALF 0.000418 pzimad 5.7 
- TOTAL 0.003g ain~ 31.2 	 113 lb/day 

TOTAL METALS" 48.4 rAg/tec 9.2 
AP"" 1.,64 ug/ec 	 - 32.02x 10 gec
Ag"" 13.7 ug sec 	 4.61 x10 4 g/c
Ca" 609 ug/ec NR 
Cd"" 9.38 ug/sic 2.22x 10 3 g/c 
Cr". 6.00 ugaec 8364x 10- 5 g/sac
Cue** 77.8 ug ac 20x 10-3g/sec
fusee <0.17 ugtmec 5.76 x 10 4g/sc
Mg"" 12uec 2.30 x 10 3g/c
Na"m 655 ug/w 	 <2.88 x 10 4 g/sec 
Pb'" 138 u/atec -L15 x 10 3g/sc
Fee" 3,244 ug/scc 2.24x 10-2g/scc 
K" 1,-41 ug/Aec <288 x 10- 4 g/=
Zn... 40,706 ugAec 2.10 x 10-1 WIe
 

NOTE: lmg -0.001g- lug- x10- 6 g; lg- Ix10-9 
* 	 Dai obtained bun Enginering- Sacnce. 

E ua m la per millio mehane. 
Etimated based on mit cooomtntions and particulate reductio. 
Permit Limit obtained from Modem Tire Incim tor Health Rhsk AsumenuL 

NR - Not Reported 

(Data (mci Rodia Corpora.a 1968)
1737-01-1 
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TABLE 6-1 (Page 1 of 8)
 

CEMENT COMPANIES LISTED IN
 
MHE AMERICAN CEMENT DIRECTORY, 1990"
 

Contacted?Bu Tires? 

Alamo Cement Company
 
San Antonio, Texas 
 Yes No 

Alaska Basic Industries, Inc.
 
Anchorage, Alaska 
 Yes No - No Kilns
 

Allentown Cement Company, Inc.
 
Blandon, Pennsylvania 
 Yes No
 
Arizona Portland Cement Company 
 Yes Yes - Burns 10% tires 
Rillito, Arizona 

Armstrong Cement & Supply Corporation
 
Cabot, Pennsylvania 
 Yes No 

Ash Grove Cement Company
Overland Park, Kansas (Corp. H.Q.) Yes Yes 
Plants: 
Chanute, Kansas; No YesLouisville, Nebraska; No Can burn tiresForeman, Arkansas No Can burn tires 

Ash Grove Cement West, Inc.
 
Plants:

Durkee, Oregon; Yes Yes - test burned, in 

Inkom, Idaho; permitting process
Yes NoSeattle, Washington; Yes NoClancy, Montana; Yes NoLeamington, Utah; Yes No, have discussed 

with state. 
Blue Circle Atlantic, Inc. Yes Test Burned in England.
Plants: 
Ravena, New York; Yes NoSparrows Point, Maryland Yes No kilns. 

Blue Circle, Inc.
 
Plants:
 
Calera, Alabama; 
 Yes NoAtlanta, Georgia; Yes Test BurnedTulsa, Oklahoma Yes No - Too Expensive 

1737-01-1 
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TABLE 6-1 (Page 2 of 8) 

CEMENT COMPANIES LISTED IN
 
"THE AMERICAN CEMENT DIRECTORY, 1990"
 

BCW, Inc. 

Phoenix, Arizona
 

Boxcrow Cement Company, LP. 

Midlothian, Texas
 

Calmat Company 

Los Angeles, California
 

California Portland Cement Company
 
(Subsidiary of Calmat Company)
 
Colton, California 

Mojave, California; 

Rillito, Arizona 


Capitol Aggregates, Inc.
 
San Antonio, Texas 


Capitol Cement Corporation
 
Martinsburg, West Virginia 


CBR Cement - Calaveras Cement Company
Redding, California 

CBR Cement Corporation
 
Monolith, California 


CBR Cement, Calaveras Cement Company 
Sparks, Nevada 

CBR Cement, Tilburn Cement Company 
Seattle, Washington 

Centex Cement Enterprises, Inc. 
Dallas, Texas 

Citadel and Florida Marketing Groups 
Atlanta, Georgia 

Citadel Brand 
Atlanta, Georgia 

Contacted? 

Yes 

Yes 

Yes 

Yes 

Yes 

No
 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

Burn Tires?
 

NoKilns
 

Yes - One Day >,
 

No - No Kilns
 

No
 
Yes - Test burned.
 

No 

No 

Yes - Burns 20% tire, 

No 

No - Distribution Oni 
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TABLE 6-1 (Page 3 of 8) 

CEMENT COMPANIES LISTED IN
TE AMERICAN CEMENT DIRECTORY, 1990" 

ContatedBumn Tires? 
Coastal Cement Corporation
Boston, Massachusetts Yes No - Distribution Only 

Continental Cement Company, Inc.
 
Chicago, flinois; 
 No
Hannibal, Missouri Yes No 

Davenport Cement Company

Davenport, Iowa 
 Yes No 

Dixon-Marquette Cement, Inc.

Dixon, Illinois 
 Yes No 

Dragon Products Company
Thomaston, Maine Yes No 

Dundee Cement Company
Dundee, Michigan (Corp I.Q.) Yes Yes - Test-burned 

Essroc Cement Group
 
Plants:

Egypt, Pennsylvania; Yes Yes -many plants burningNazareth, Pennsylvania (Corp. HLQ.); Yes Sent request letterFrederick, Maryland; No
Speed, Indiana; No
Logansport, Indiana; No
Essexville, Michigan; No 

Federal White Cement, Inc.

Oil City, Pennsylvania 
 Phone # out of order. 

Florida Crushed Stone Company
Brooksville, Florida Yes Yes - have test burned. 2 

Giant Cement Company
Harleyville, South Carolina Yes Yes -burn unsuccessful 

Gifford-Hill and Company, Inc. 
Midlothian, Texas; No
Riverside, California; No
Oro Grande, California No
Dallas, Texas No 

1737-01-1 
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TABLE 6-1 (Page 4 of 8)
 

CEMENT COMPANIES LISTED IN
 
"THEAMERICAN CEMENT DIRECTORY, 1990"
 

Gulf Coast Portland Cement Company
Houston, Texas 

Contacted? 

Yes 

Bum Tires? 

No 

Hawaii Cement 
Honolulu, Hawaii Yes No 

Heartland Cement Company
Independence, Kansas No 

Hercules Cement Company
Stockertown, Pennsylvania Yes No 

Ideal Basic Industries, Inc. 
Fort Collins, Colorado; 
Florence, Colorado; 

Yes 
No 

Yes f-

Superior, Nebraska No 

Illinois Cement Co. 
LaSalle, Illinois Yes Has test-bum plannec 

Independent Cement C6rporation
Catskill, New York 
Hagerstown, Maryland 

Yes 
Yes 

No 
No 

Kaiser Cement Corporation
Cupertino, California Yes No 

Keystone Cement Company
Bath, Pennsylvania Yes No 

Lafarge Corporation 
Reston, Virginia (Corp. R.Q.) No 
Plants: 
Demopolis, Alabama; 
New Braunfels, Texas; 
Fredonia, Kansas 

Yes 
Yes 
Yes 

No 
Yes 
Test bum planned 

Masonry Grinding and Color Blending 
Birmingham, Alabama No 

Florida Brand 
Tampa, Florida No 
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TABLE 6-1 (Page 5 of 8) 

CEMENT COMPANIES LISTED IN 
ME AMERICAN CEMENT DIRECTORY, 1990" 

.Contacted? 

Trinity Marketing Group
 
Dallas, Texas
 
Metaline Falls, Washington 
 No
Whitehall, Pennsylvania; No
Alpena, Michigan; No
Paulding, Ohio No
 

Lehigh Portland Cement Company

Allentown, Pennsylvania (Corp. FLQ.) Yes 
Buffington-Gary, Indiana; No
Mason City, Iowa; No
Union Bridge, Maryland; No
Waco, Texas; No
York, Pennsylvania No
 

Lone Star Industries, Inc.
Cape Girardeau, Missouri; Yes
Pryor, Oklahoma; Yes
Bonner Springs, Kansas; NoGreencastle, Indiana, Yes
Nazareth, Pennsylvania; Yes
Maryneal, Texas; Yes
Oglesby, Illinois Yes 

Medusa Cement Company
Cleveland, Ohio; (Main Office) Yes
Charlevoix, Michigan; Yes
Clinchfield, Georgia; No
Wampum, Pennsylvania; No 
Manitowoc, Wisconsin; No
Milwaukee, Wisconsin; No
Detroit, Michigan; No
Chicago, Illinois; No
Green Bay, Wisconsin; No
Toledo, Ohio; No
Ferrysburg, Michigan; No
Plover, Wisconsin; No
Rhinelander, Wisconsin; No
Doraville, Georgia; No
Orlando, Florida No 

Bumn Tires? 

Sent request letter 

No 
No 

No 
No 
No 
No 

Yes-Sent lette. 
Yes-Test4zned 
Yes 
No 

1737-01-1 
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TABLE 6-1 (Page 6 of 8) 

CEMENT COMPANIES LISTED IN 
W-E AMERICAN CEMENT DIRECTORY, 1990" 

Contacted? Bun Tires? 

Miron/U.S.A Ltd. 
Glens Falls, NY 

Missouri Portland Cement Company 
Grand Chain, Ilinois; 
Independence, Missouri 

The Monarch Cement Company 
Humboldt, Kansas; 
Des Moines, Iowa 

Mountain Cement Company 
Laramie, Wyoming 

National Cement Company, Inc. 
Encino, California 

National Cement Company, Inc. (Southeast Division) 
Ragland, Alabama 

National Cement Company of California, Inc. 
Lebec, California 

National Portland Cement Company 
Palmetto, Florida 

Nevada Cement Company 
Fernley, Nevada 

Northwestern States Portland Cement Company 
Mason City, Iowa 

RC Cement Company, Inc. 
St. Louis, Missouri 

Roanoke Cement Co. 
Roanoke, Virginia 
Test Burn 

Rinker Materials Corporation 
Miami, Florida 

Disconnected number. 

Yes No 
Yes No 

Yes Yes- Tes-bL 
Yes No - No kilns 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No - No Kilns 

Yes No 

Yes No - No Kilns 

Yes Yes-Preliminar 

Yes No 
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TABLE 6-1 (Page 7 of 8)
 

CEMENT COMPANIES LISTED IN
 
M-E AMERICAN CEMENT DIRECTORY, 1990"
 

Contacted? Bumn Tires?
 
River Cement Company

SL Louis, Missouri
 
Plant:
 
Festus, Missouri Yes Yes - T. um-

Riverton Corporation
Riverton, Virginia Yes No 

RMC Lone Star.Davenport, California Yes Yes - Tes-Rnied 

St. Mary's - New York Cement Company, Inc.Buffalo, New York Yes No - No kilns 

St. Mary Peerless Cement Company

Detroit, Michigan 
 Yes No 

St. Mary's Wisconsin Cement, Inc.
Detroit, Michigan Yes No 

Santee Portland Cement Corporation

Holly Hill, South Carolina 
 Yes No 

Signal Mountain Cement Company

Chattanooga, Tennessee 
 Yes No 

South Dakota Cement

Rapid City, South Dakota 
 Yes No 

Southdown, Inc. 
Houston, Texas; 

No
Victorville, California;
Odessa, Texas; Yes NoLyons, Colorado; Yes Test BurnedFairborn, Ohio; Yes Permit Expired 

Brooksville, Florida No 
October, 1990 

Dixie Cement Company Yes No
Knoxville, Tennessee 
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TABLE 6-1 (Page 8 of 8) 

CEMENT COMPANIES LISTED IN 
THE AMERICAN CEMENT DIRECTORY, 1990" 

Contacted? Bum. Tires? 

Kosmos Cement Company
Kosmosdale, Kentucky, 
Pittsburgh, Pennsylvania 

Yes 
No 

Test Burned 

Texas Industries, Inc. 
Midlothian, Texas; 
Artesia, Missouri; 
New Braunfels, Texas 

Yes 
Does not own. 
Yes 

No 

No 

Texas-Lehigh Cement Company
Buda, Texas Yes Yes - Test4xr 

Texas Sunbelt Cement (Distribution Only)
Corpus Christi, Texas Yes No Di.nbudw 

only 

1737-01-1 Rev. 2, May 3, 1991 
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5.0 AIR QUALITY ISSUES 
5.1 REGULATORY REQUIREMENTS 

Typically, in order for a facility to combust scrap tires on a regular basis, either as 
a supplemental or primary fuel, an air permit modification is required by the state or local 
regulatory agency. Modifications usually include additional emission testing or continuous 
emission monitoring (CEM) requirements. Changes in air emission limits are usually not 
required by the state agency. Most state agencies require that the air emissions from 
facilities combusting scrap tires comply with the existing air emission limits presently allowed 
by the applicable air permit. Emissions testing by an approved testing contractor are often 
required to determine the impact of combusting scrap tires on air emissions. 

- . - - 1 .--- ... i  -

5.2 .. 

--

TYPES OF AIR EMISSIONS 

Ambient Air Quality Standards have been established by the U.S. Environmental 
Protection Agency. The standards establish maximum ground level concentrations of criteria 
pollutants in the ambient air which the agency determines to be adequate to protect the 
health and welfare of the public. There are both primary and secondary standards. Primary 
standards are those required to protect the public health; secondary standards, which are 
more restrictive, establish levels to protect the public welfare from any known or anticipated 
adverse effects. Presently air quality standards have been adopted by the EPA for six 
pollutants, otherwise known as criteria pollutants: particulate matter, sulfur dioxide, ozone, 
oxides of nitrogen, carbon monoxide and lead. 

In addition to these criteria pollutants, the air emissions associated with the 
combustion of scrap tires may contain non-criteria pollutants. The non-criteria pollutants 
tend to be the pollutants of greater concern to the public and regulatory agencies when 
combusting non-traditional fuels. Based upon the reviewed data, the non-criteria pollutant 
emissions data base is limited to the following pollutants: polynuclear aromatic 
hydrocarbons, volatile organic compounds (VOCs), dioxins, furans, total hydrocarbons, 
arsenic, cadmium, nickel, zinc, mercury, chromium, vanadium, hydrogen chloride, benzene, 
and PCBs. While this listing is lengthy, only two facilities have been tested for the majority 
of these pollutants. 
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53 'AIR POLLUTION CONTROL EQUIPMENT 

Air pollution control equipment typically utilized by facilities combusting tires 
include: cyclones, baghouses, electrostatic precipitators, fabric filter collectors, and scru bbers. 
All are primarily used to remove particulate matter. However, scrubbers will also .-educe 
gaseous emissions. The mechanics and efficiencies of the pollution control equipment vary 
from facility to facility. 

Cyclones are devices that use centrifugal force, generated by a spinning gas stream, 
to collect the particulate matter (liquid or solid) froml the carrier gas. A fabric filter 
(baghouse) is a porous structure composed of granular or fibrous material which collects 
the particulate dust as the carrier gas passes through the voids of the filter. The filter is 
constructed of material which is compatible with the carrier gas and particulate, and may 
be arranged in deep beds, mats, or fabric. Electrostatic precipitators "ESP) collect 
particulates from the mutual attraction between particles of one electrical charge and a 
collecting electrode of opposite polarity. In a wet scrubber, a liquid, usually water, is used 
to capture particulate matter. A venturi is a rectangular or circular flow channel which 
converges to a narrow throat section and then diverges back to its original cross-sectional 
area. Venturi scrubbers are primarily used to remove fine particulate matter, but also 
removes acid gases: SO2, HC1 and HF. 

Emissions test results from several combustion sources show an increase in some 
emissions ir the form of fly ash or fine particulate matter when combusting scrap tires, 
which can o:dy be collected by high efficiency air pollution control equipment. Emission 
data indicate that electrostatic precipitators have had success in collecting particulate matter 
or suspended particulates, esecl zinc oxide (ZnO) due to the charge on ZnO (Robinson, 
1991). A tire burn test conducted at Monsanto Chemical revealed an increase in the 
performance of the ESP when combusting tires. 

The migration velocity is an empirically derived value and is a function of the 
electrical field characteristics, inlet particle size and resistivity, and ESP design. Migration 
velocity depends on the voltage strength of both the charging and collection fields. The 
migration velocity also depends on the particle size; larger particles have higher migration 
velocities and are collected more easily than smaller ones. Resistivity also affects the 
migration velocity;, the higher the dust resistivity is, the lower will be the migration velocity. 
Dust resistivity is a term describing the resistance of a collected dust layer to the flow of 
electric current. Resistivity can generally be reduced by adjusting the temperature and 
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moisture content of the flue gas. 

Drabek and Willenberg (1987) suggest that the efficiency of the air pollution control 
equipment be reviewed prior to combusting tire chips as a supplemental fuel. In general, 
wet scrubbers are not as efficient in collecting fine particulate matter as electrostatic 
precipitators when combusting scrap tires (Hope, 1991). Other emissicns such as VOCs are 
usually not dependent on the pollution control equipment. VOC emissions are usually a 
function of the combustion process (Hope, 1991). 

Ultimately, the state agency determines what emission rates the pollution control 
equipment must achieve for a facility. Environmental, energy, and economic impacts of the 
pollution control equipment are factors which must be considered when determining the 
appropriate type of pollution control equipment for a facility. 

S-3.1 Dry Scrubbers 
The flue gas containing fly ash and acid gases (SO., HCl HF, and CO) enters the 

dry scrubber and is contacted with a finely atomized lime slurry. The slurry can be injected 
into the dry scrubber through dual phase nozzles or mechanical atomizers. Acid gases 
rapidly dissolve into the liquid phase of the droplets and react with the absorbent to form 
solid phase salts. Simultaneously, the solid particles are dried by the heat of the flue gas. 
During the approximate 10 second residence time in the scrubber, the flue gas is cooled as 
the water in the lime slurry is evaporated. 

53.2. Wet Scrubbers 
If wet scrubbers are applied for acid gas control, a high-efficiency particulate control 

device usually precedes the scrubber to ensure compliance with the particulate matter 
emission standards applicable to new faclities. Electrostatic precipitators have been used 
in combination with wet scrubbers as flue gas desulfurization (FGD) systems for coal-fired 
utility boilers. The most widely used scrubber in these applications is an open spray tower 
using limestone as the absorbent. Removal efficiencies equivalent to those of dry scrubbers 

have been achieved. 

In an ESP/wet scrubber system, the particulate-laden gases first pass through an ESP 
designed to meet the required particulate matter limitations. The cleaned gases then enter 
the wet scrubber where SO and HCG are absorbed from the gas stream. The overall re
actions of gaseous SO with limestone (CaCO3) as the absorbent results in the formation of 
calcium sulfite (CaSO3) with some oxidation to calcium sulfate (CaSO,). The current 
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technology of wet scrubbers at utility facilities is a forced oxidation process. During this 
process, sulfur oxidizes to calcium sulfate or gypsum. 

Existing wet scrubber installations in Europe and Japan which have demonstrated 
good acid gas removal capabilities have used an ESP/wet scrubber combination, with 
addition of alkaline reagent (CARB, 1984). Corrosion and scaling have been the major 
problems encountered in wet scrubbers using alkaline reagents. These problems can be 
minimi.ed by special design measures and by constructing the scrubber with special 

corrosion resistant materials. 

5.33 -Fabric Filters ( aghouse) 
Fabric filters are typically highly efficient particulate control devices. Collection of 

particles is accomplished through filtration by fabric filter media. The basic components of 
a baghouse include a filter medium (tubular bag), a cage to support the bag. a gas-tight 
enclosure, and a mechanism to remove accumulated particulates. In one typical baghouse 
design, gases enter the lower portion of the baghouse near the collection hoppers. The 
gases enter one of a number of separate baghouse compartments where they are directed 
upward through a cell plate, a sheet of perforated metal with the thimbles protruding from 
each cell, and into contact with the tube-shaped bag, or fabric filter. The tubular bags are 
contained in multiple modular units comprising the total baghouse system. When the 
particulate laden gas reaches the filter medium, the gases pass through while greater than 
99 percent of the particulate matter is collected on the filter medium. Initial collection 
forms a thick porous cake of collected particulate on the bags. The cake then acts as the 
fitration medium while the bags support the cake. 

Periodically the accumulated dust cake layer is removed from the bags. Baghouses 
are categorized according to the method used for cleaning the bags: shaker, reverse-air and 
pulse jet. The reverse-air baghouse uses an external centrifugal blower. A large volume of 
gas from the blower is introduced through a reverse gas damper. This gas gently collapses 
the bags, cracking the dust cake, and blows it down into the hopper. The pulse jet baghouse 
uses high-pressure compressed air. The short (50-100 milliseconds) pulse of compressed air 

forms an energy bubble that travels down the bag, rapidly distending the bag and dust cake. 
When the fabric reaches its stretch limit, its motion abruptly stops and the dust cake, which 
has been cracked and broken during transition, is thrown from the fabric and falls into the 

hopper below. 
When used with a dry scrubber, the baghouse also serves as an "acid gas reactor" 
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because any unspent sorbent will coat the bags and absorb acid gas not absorbed in the dry 
scrubber. Thus, the fabric filter has a greater capability of handling peaks in acid gas 
concentrations since the efficiency of reagent utilization is increased. In addition, the fabric 
filter will remove a greater percentage of heavy metals in the low temperature environment. 

5.34 Electrostatic Precipitators 
Electrostatic precipitators are designed to remove particulate matter from gas 

streams. An electrostatic precipitator collects particulates by producing an electrical charge 
on the particles and then attracting the particles to collection surfaces of opposite polarity. 
A typical ESP consists of an alternating array of negatively charged wires or grids and 
positively charged collection plates. The incoming particles are given an electrical charge 
through contact with gas ions produced by a high voltage corona discharge. The charged 
particles pass through a strong electric field causing migration of particles to a collection 
electrode of opposing polarity. The particulates are dislodged periodically by rappers and 
fall by gravity into hoppers. 

The discharge electrodes are usually small metal wires tensioned by weights or by
rigid frames. Collection electrodes are usually flat plates. The electrical system consists of 
high voltage components used to control the strength of the electric field between the 
discharge and collection electrodes. 

The collection efficiency of an ESP system is affected by several factors. These 
include the following: 

" Collection plate area per unit gas flow,
* Gas velocity through collectors; 
0 Particle size distribution and properties of the particles;
" Number, width and length of gas passages;
* Electrical field strength;
* Particle in-field residence time; and 
* Resistivity of fly ash. 

ESP performance is highly dependent on the electrical characteristics of fly ash 
particles. The critical property affecting ESP performance is the resistivity of the particle. 
Particles with very low resistivities give up their charge and are re-entrained in the flue gas. 
Particles with very high resistivities will adhere to the collection plates making them difficult 
to dislodge. The three major factors that affect the resistivity of the fly ash are: (1) fuel 
characteristics, (2) particle size distribution and (3) flue gas stream characteristics. 
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Fuel characteristics, such as ash, chloride and metals, affect the characteristics of fly 
ash formed. Large fluctuations in the quantity and type of fly ash significantly affect the 
resistivity and the ESP collection efficiency. A high concentration of fine particulates 
reduces the corona discharge which reduces the overall collection efficiency. Reductions in 
ESP collection efficiencies occur in the submicron particle size range. 

Flue gas stream characteristics (such as temperature, moisture content, and 
volumetric flow rate) affect the resistivity and performance of the ESP. At high flue gas 
temperatures, resistivity is more predictable. Moisture can encapsulate fly ash particles, 
significantly altering electrical characteristics resulting in a reduction of collection efficiency. 
High flue gas flow rates reduce the residence time of the fly ash in the ESP thereby 

reducing the collection efficiency. 

53 ....Selective Non-Cat.alytc Red ion. 

Selective Non-Catalytic Reduction (SNCR) is a system used to control NO. 
emissions. It is based on the gas phase homogeneous reaction between NO. in the flue gas 
and NH3, which produces innocuous nitrogen and water. This reaction is effective to varying 
degrees within the temperature range of 1300F to 22000F. At high temperatures, additional 
NO. may form, while at lower temperatures the reaction falls off drastically. In practice, the 
optimal temperature for NO. reduction is 1750*F, with an effective temperature range for 
NO. reduction of 1600*F to 2000*F. In general, NH, is injected into the hot flue gas by 
means of either air or steam (carrier gas) at a zone in the flue gas path specifically selected 
to provide optimum reaction temperature and residence time. Typically, injection will be 
carried out by wall injectors, usually arranged in multiple zones in the furnace. 

There are two known patented processes of SNCR available for resource recovery 
facility applications. The first process is called Thermal De-NO, and is licensed by Exxon 
Research and Engineering. The second, called the NO,-OUT process, was developed under 
EPRI sponsorship, and is now licensed by Fuel-Tech. The former process utilizes ammonia 
injection into the flue gas stream and the latter process utilizes aqueous urea injection. The 
Modesto Energy Company's tire-to-energy facility is the only tire combusting facility that 
uses this Thermal De-No, process. 
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6.0 SUMMARY OF AIR EMISSIONS DATA BY COMBUSTION SOURCE 

6.1 SOURCES OF INFORMATION 

All cement kilns listed in 'The American Cement Directory" (1990) were contacted 
to determine whether their facility had experience in combusting scrap tires. Table 6-1 is 
a list of all the cement companies contacted in the U.S. with information on their level of 
experience with combusting scrap tires. Several state agencies were also contacted to obtain 
names of other companies that have test-burned or are currently combusting tires. 

Each company that indicated they had test-burned or are combusting tires was 
requested to complete a questionnaire to obtain some information regarding their facility 
and conditions when combusting scrap tires. In addition, air emissions data was requested 
from each company. A copy of this questionnaire is provided in Appendix A; the request 
letters and a list of recipients is provided in Appendix B; and completed questionnaires are 
included in Appendix C. Table 6-2 is a list of companies which returned questionnaires and 
a summary of their responses. No air emissions testing information was received with 
questionnaires from the cement companies listed in Table 6-2. Some of the questionnaires 
have some air emission data, however, no air emission limits were included for comparison. 
In addition, no information regarding the testing conditions during the collection of air 
emissions data were provided and thus, were not included in the following section. 

6.2.. [IR EMISSIONS DATA.FROM KILNS 

According to Kearney (1990), combustion of scrap tires in cement kilns reduces NO. 
by approximately 10 percent. In general, the nitrogen (N) content is much lower than in 
coal (TDF - 0.24 percent N versus coal - 1.76 percent N). SO and CO emissions on the
 
average do not show significant changes.
 

Boise Cascade's plant in Wallula, Washington is a.pulp.and paper I.i..hzOe&ea. 
source. test. was cond.ucted on their lime *k on :May 20-21, 1986. "Particulate matter 
emissions were measured when combusting natural gas and with natural gas supplemented 
with approximately 15 percent heat input from shredded tires (approximately 87 Mbtu/hr). 
Pollution control equipment consists of an Air Pol variable throat venturi scrubber. A 64 
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percent increase in particulates was observed from combusting tires with gas (from 0.037 
gr/dscf corrected to 10% 0, to 0.058 gr/dscf corrected to 10% 0,). Although the measured 
emissions increased when combusting tires as a co-fuel, the emission rates were still below 
the allowable limit of 0.067 gr/dscf corrected to 10% 02 (Drabeck, 1986). 

6.3 AIR EMISSIONS DATA FROM PULP AND PAPER MILLS 

Air emissions from combusting scrap tires at pulp and paper mills have generally 
resulted in mixed data. Increased particulate emissions of 38 percent - 93 percent have been 
observed while combusting TDF in hog fuel boilers -(Kearney,..1990). Hog fuel, or wood 
waste, is considered a "clean fuel". Increased emissions would not be unexpected when 
adding TDF due to the relative characteristics of tire material versus wood. Data has 
revealed increases in zinc by 1500 percent (Kearney, 1990). No significant differences have 
been observed with polynuclear aromatic hydrocarbons (PAHs). 

Lower emissions of several metals including chromium, cadmium, and lead have 
been observed. Lower emissions in SO 2 and NO. have been observed when the primary 

fuels at these pulp and paper mills are coal or oil Again, because of the relative 
characteristics of TDF versus coal, decreases in emission in S and NO, would be expected. 

Air emissions testing was conducted at'a stationary grate, wood-fired boiler to 
measure VOC emissions. The location of the wood-fired boiler is not specified by Caron 
(1985). During the test, 10 percent of the total heat input was shredded rubber tire chips. 
The results indicate that emission rates were essentially the same as those measured when 

no rubber chips were combusted (Caron, 1985). At another site, CO emissions were 
measured from a boiler combusting shredded rubber tire chips. Emissions were essentially 
the same as those measured when rubber chips were not combusted. Because both CO and 
VOCs are by-products ofincomplete combustion, emissions of these pollutants should follow 
the same trend when combusting tires. 

Some wood-residue fired boilers can combust controlled amounts of rubber tire chips 
without increasing VOC emission rates. However, the feed rates of tires which can be 
combusted without influencing emissions of VOCs need to be established. It would be 
expected that these levels would vary from boiler to boiler and depend on flexibility in the 

control of primary to secondary air to the unit, as well as grate design. 
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NEKOOSA PACKAGING 

On August 4 through 11, 1989 Nekoosa Packaging conducted air emissions testing 
at their Tomahawk Mill in Tomahawk, Wisconsin. The purpose of the tests was to 
determine differences in air emissions from combusting coal and bark versus combusting 
coal, bark, and rubber in the form of scrap tires (TDF). Emissions from boilers are 
controlled by an electrostatic precipitator. A summary of the air emission results is 
provided in Table 6-3. 

Test results indicated increased emissions in SO2, CO, HC1, polychlorinated biphenyls 
(PCBs), total hydrocarbons (THC), zinc, and hexavalent chromium. Decreased emissions 
were observed in particulate matter and NO, Arsenic, lead, chromium (as chrome VI), and 
benzene were high for both conditions. Dioxin emissions were nearly the same for both 
conditions. 

Air emissions were measured from power boiler No. 10 at the Port Townsend Paper 
Company Kraft Pulp Mi in Port Townsend, Washington. On February 25, 1986, tires and 
hog fuel were combusted, and on March 5, oil and hog fuel were combusted. Pollution 
control equipment consists of a multi-clone followed by a venturi scrubber. 

The average measured particulate concentration emitted when tires were combusted 
was 0.149 gr/dsci The average concentration on the day when tires were not combusted 
was 0.117 gr/dscf. Both measured emissions were above the allowable emission of 0.1 
gr/dscf All measurements were corrected to 7% 02 

Emissions of PNAs and metals were measured when tires were combusted as an 
auxiliary fuel and when only oil was used as the auxiliary fuel Table 6-4 presents the results 
of the air emission tests. A large increase in zinc emissions resulted when combusting tires. 
Emissions of lead, nickel, and vanadium increased when oil was combusted. Slight increases 
in emissions of PNAs, phenanthrene and anthracene, and decreases in chromium and
 
cadmium were observed when tires were combusted.
 

GREATSOT RN,.PAPER COMA 

Results from air emission testing at Great Southern Paper Company in Georgia are 
presented on Table 6-5. In general, particulate matter increased, but the emission rates 
were all below the emission limit stated in the air permit. NO. levels were more than one
half the emission rate of NO. from combusting coal. In addition, NO, emissions decreased 
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as TDF feed rate increased. Although Georgia does not have a standard for NO, 
comparison of NO. emissions from combusting coal and coal with TDF indicated that NO, 
emissions did not increase when combusting TDF. 

INLAND-ROME. INC. 

The Inland-Rome paper mill test-burned TDF-sludge fuels in two of its four boilers. 
TSP emissions were measured on August 11, 1989 and NO. emissions were measured on 

January 1, 1990. The purpose of these test-burns was to determine if a significant increase 
in emissions would occur when combusting tires. The pollution control equipment for all 

four boilers is an ESP. 

The results of the TDF-sludge test are listed in Table 6-6. A feed rate of 25 tons 

per day of TDF was measured during the test burns. Increases in TSP and NO,were 

measured when combusting the TDF. However, according to calculations from 40CFR60, 
Appendix C by the Georgia Department of Natural Resources, no significant increases in 

TSP or NO. emissions were detected due to the combustion of the TDF-sludge fueL In 
addition, 25 tons per day of sludge were also fed into the boilers concurrently with the TDF. 
Thus, the increase in the emissions may be partially or solely due to the sludge. The 
increase in the air emissions caused by the TDF alone cannot be determined from these 

tests. 

TTWN ",
77=L".lRIRACH 


On June 10 and 11, 1986, hog fuel and oil and hog fuel, oil, and tires were 

combusted, respectively, at Crown Zellerbach's Port Angeles, Washington facility. The 

purpose of the test-burn was to measure particulate emissions from the #8 wood-fired 

boiler. The #8 boiler was originally designed to combust oil, but was converted to combust 

hog fuel with oil used as an auxiliary fuel to increase combustion efficiency. Tires have been 

used at Crown Zellerbach as an alternate fuel to supplement the oil. Approximately 2 
percent of the total heat input on June 11 was contributed by tires and 11 percent of heat 
input was contributed by oil. Pollution control equipment consists of a multi-done followed 
by a venturi scrubber. Table 6-7 presents air emission results from the combustion of tires. 
Average measured concentration of particulate matter increased from 0.030 gr/dscf to 0.056 
gr/dscf when tires were combusted. Both were below the allowable emission of 0.10 
gr/dscf. All measurements were corrected to 12 percent CO2. On a lb/hr basis, emissions 

increased from 9.9 lb/hr (0.069 lb/MBtu) to 16.3 lbs/hr (0.14 lbs/M3tu) with tires. Opacity 
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increased from zero percent to 13 percent with tires. Authors of this source test indicated 
that although opacity increased while combusting tires, opacity during previous tests (April 
24, 1986) and during the first run was zero percent, and thus, this increase in opacity during 
the combustion of tires is not attributed to the burning of tires (Washington Department 
of Ecology, 1986). 

Zinc emissions increased seven-fold when tires were combusted to supplement the 
oil A slight increase in arsenic also occurred when tires were used. Emissions of other 
metals and PNAs from combusting tires as two percent of the total fuel were not measurably 
different than when oil was used as the auxiliary fuel 

WTTI.TAMETTEUSTIRMS: 

In order to determine the environmental impact of combusting rubber as an 
alternate fuel to hog fuel, source tests were conducted at the Albany Paper Mill in Oregon 
to analyze the hogged fuel boiler emissions. Emissions from the 185,000 lb/hr" . d fuel 
boiler are maintained by a series of multi-clones followed by a fuel dryer and two wet 
scrubbers. Emissions testing was performed when 6 percent rubber and 13 percent coal by 
weight was combusted as a supplemental fuel to the hogged fueL 

Table 6-8 lists emission rates while combusting the hogged fuel and rubber tires, and 
hogged fuel and coaL Particulate matter emissions increased by 53 percent when 
combusting tires. According to Vosler (1985), the maximum rate of particulate matter 
discharged occurred while combusting tires, but was only 84 percent of the permitted 
discharge rate. The opacity did not exceed the limit of 20 percent after the wet scrubbers 
at any time. The rate of zinc discharges increased by 108 lbs/day, and SO, emissions 
increased from zero to 16 ppm when combusting tires. 

When coal was combusted with hogged fuel, the only significant increase was in SO2 
emissions (from zero to 6 ppm). In addition, the rate of zinc discharges increased slightly, 
and particulate emissions remained essentially the same. Opacity decreased by 39 percent 
when coal was combusted. 

Permit limits were not exceeded at any time during the test burns. However, an 
increase of 113 tons/year in particulate matter emissions were determined when combusting 
6 percent rubber. Guidelines state that a significant increase in particulate emissions is 
more than 25 tons/year. Thus, particulate matter emissions when combusting 6 percent 
rubber were well in excess of these guidelines. Increases in SO, emissions while combusting 
6 percent rubber or 13 percent coal were both considered insignificant. 
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After modifications of the scrubbers, changes in the air flows to the boiler, and the 

installation of a solid state steam control system were completed, additional trials were 

conducted. Trial burns determined that up to 2 percent rubber by weight would be 

combusted with no measurable increase in particulate matter, and that up to 5 percent 

rubber could be combusted with no significant increase in particulate matter emissions. 

CHAM[PION INTIERNATIONAL, SARTELL. MINNESOTA 

Emission compliance testing was conducted at the Champion International Mill in 

Sartell, Minnesota on October 28 through 30, 1987 for the Unit 3 stack to measure 

particulate matter, NO,, SO,, metals, PAHs, and THC for each of three test conditions. 

Test conditions included combusting 0, 15, and 30 percent TDF, respectively. Continuous 

monitoring of CO. and CO was also performed during testing. 

Unit 3 is a stoker-fired boiler with a traveling grate. Pollution control consists of 

facilitated by a multi-clone as a pre-separator followed by a wet scrubber. The boiler 

operated at approximately 90 percent of capacity for Test Day 1 and part of Test Day 2. 

The load was gradually increased to 100 percent on Test Day 2. 

Test results for particulate matter, SO, and NO. are presented in Table 6-9A. 

Average particulate matter emissions increased from 0.05 lb/MBtu with no tires to 0.09 
lb/MBtu with 15 percent TDF and 0.22 lb/MBtu with 30 percent "1DFcombusted as fueL 

The particulate matter emission limit allowed by the state is 0.1 lb/MBtu. SO, emissions 

increased from 0.25 Ib/MBtu to 0.33 Ib/MBtu and 0.45 Ib/MBtu when combusting 0%, 15%, 

and 30 percent TDF, respectively. Although emissions increased, S was still below the 

limits allowed by the state. NO. emissions remained the same when combusting 15 percent 

tires, but decreased tu '.4.7 brMtu when 30 percent TDF was combusted. All values were 

below the 0.7 lb/M]Btu emission limit allowed by the state. Analyses of PAH samples 

indicate all samples were below detectable levels for Method 610 compounds. Results of 

the metals analyses indicate that zinc was the most significant metal emission. Zinc 

emissions averaged 0.08 lb/hr, 123 lb/hr, and 31.0 lb/hr for 0, 15, and 30 percent TDF runs, 

respectively. Emissions limitations are not established for PAHs, metals, and total 

hydrocarbons. These emissions are regulated on a case by case basis in Minnesota. In 

Minnesota, particulate matter compliance, by state rule, requires both the front and back

half catch to be included in the Method 5 test method results. 
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CHAMPION INTERNATIONAL BUCKSPORT. MAINE 

Air emissions testing was performed at the Champion International Corporation 
Steam Plant in Bucksport, Maine during September 27 to October 3, 1989. Two tests were 
conducted at a feed rate of 0 tons per hour (TPH) 1.5 TPH, 2.5 TPH, and 3.5 TPH. The 
TDF was added to the flow of biomass entering the fuel feeders to boiler Number 8. 
Emission rates of hydrocarbons, SO, NO. total particulate matter, and selected metals 
(beryllium, cadmium, chromium, lead and zinc) were measured by sampling two breechings 
leading from the electrostatic precipitator to the stack. 

The results of the air emission tests are presented in Table 6-9B. Hydrocarbon 
emissions (as propane) were not affected by the-combustion-of TDF. Beryllium, cadmium, 
and chromium emissions decreased as the quantity of TDF increased. Cadmium and zinc 
emissions increased during all three test conditions when TDF was combusted. Zinc 
emissions increased almost ten-fold with the maximum TDF input of 3.5 TPH. SO 
emissions and NO, emissions were affected only slightly, as TDF input increased. 

SMLRFITNEWSPRINT 

Source tests for particulate matter and VOCs were conducted on the No. 10 boiler 
stack at Smurfit Newsprint's plant at Newberg. Oregon. Emissions from the No. 10 stoker
grate boiler is controlled by a multi-clone and a venturi scrubber. The tests were performed 
to fulfill air contaminant discL.,hge permit requirements for annual compliance and to 
determine if normal wood fuel could be supplemented with rubber tire chips without 
violating the emission standards. On May 28, 1987, only wood was combusted, and on June 
3 and July 16, 1987 tire chips were added as I percent and 1-1/2 percent by weight of the 
total fuel, respectively. 

The average results from three test runs for the three testing conditions are 
summarized on Table 6-10. Particulate matter test results with only wood fuel were all 
below the emission standards. Two of the three particulate tests were below the standard 
at 1 percent and 1-1/2 percent tires. The average of the three tests at I percent tires was 
in compliance, but the average was not in compliance at 1-1/2 percent tires. VOC emissions 
from runs with 1-1/2 percent tires were also over the permitted amounts, whereas VOC 
emissions from the first two test conditions were below the allowable limits. 

1737-01-1 6-7 Rev. 2, May 3, 1991 



6.4 AIR EMISSIONS DATA FROM UTILITY BOILERS 

In general, decreases in NO,and SO, emissions have been observed from combusting 

scrap tires at "itility boilers (Kearney, 1990). However, opacity has been observed to 

increase in some utility boilers from combusting TDF (Kearney, 1990). 

Overall, the compiled air emissions data from combusting scrap tires/TDF as a 

supplemental fuel for energy recovery does not show an adverse impact on air emissions. 

UNITED POWER ASSOCIATION
 

United Power Association in Elk River, Minnesota conducted a study on two boilers 

to co-fire shredded tires and subbituminous coal Pollution control for these two stoker

fired boilers is a baghouse. Two studies were conducted: the first used non-steel belted, two 

inch tire chips, and the second used mostly two to six inch shredded steel-belted radial tires. 

During Study I (May, 1979), tire chips were mixed with coal at 0, 6.4, and 10.4 

percent proportions, respectively. The feeders operated normally while combusting up to 

10.4 percent rubber, but less fuel was fed to the boilers for the same output when the mix 

went to 6.3 percent rubber, the flames were longer and hotter at the 6.3 percent rubber test 

and more black smoke than normally for western coal was observed. 

Emission rates from Study I are presented in Table 6-11. Overall, SO2 and 

particulate matter emission rates remained below the emission limit. Both particulate 

matter and NO. decreased as the percentage of tire chips increased. 

During study II, the percentage of shredded tires in the fuel was varied for the tests, 

from 5% to 65% by weight, for one month to evaluate the long-term effects of combusting 

tires. A 50/50 mixture of coal and rubber appeared to combust the best. Once again, the 

particulate matter results include both the front and back-half catch. 

TRAVESE C=T LIGHTAND POWER . 

Traverse City Light and Power (TCL&P) received permission to combust 25 tons 

per day of tire chips from the Michigan Department of Natural Resources (DNR). 

Pollution control for the boiler includes a multiple cyclone with sidestream baghouse. Air 

emission limits allowed by the air permit are presented below: 
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Pollutant Allowable Limit 
SO 2 1.67 lb/MBtu 
Particulate 0.30 lbs/1,000 lbs of exhaust gasses,
Matter corrected to 50% excess air. 

Opacity 20% 
Due to emission problems, no test data on air emissions was collected. The superintendent 
of TCL&P indicated that too many tires were combusted initially, causing the opacity 
monitor to increase to 80% within the first hour. They were combusting approximately 30% 
tires with coal. However, since their test burn, TCL&P has combusted 2% to 5% tires with 
wood without opacity problems. TCL&P has. burned up their..scrap tire pile, and has 
decided not to pursue combusting tires again. 

WISCONSIN POWER AND LIGHT 
The Wisconsin Power and Light Company test-burned TDF in one of the two boilers 

February through March, 1991. The shredded tires were approximately 1' x 1"in size, and 
were combusted to supplement low sulfur western coal, the primary fuel Approximately 7% 
TDF was combusted during the test-burn. Pollution control for the boiler is an electrostatic 
precipitator. Air emission test results from the test-burn are currently under review by the 
Wisconsin DNR. The Wisconsin Power and Light Company plans to pursue an operating 
modification permit if the air quality results are favorable (Eirschele, personal 

communication). 

See Section 7.5 for discussion. 

6.5 '"AIR EMISSIONS DATA FROM"A-DEDICATEDTIETOENERGy FACLITY 

Tables 6-12A and 6-12B are summaries of measured emissions at the Modesto tire
to-energy plant. The emission tests were conducted on January 9 through 14, 1988 and 
March 2 through 4, 1988 by Radian Corporation, and on October 9 through 10, 1990 by The 
Almega Corporation. Test parameters include: particulate matter (PM), dioxins and furans, 
polynuclear aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB), ammonium 
(NH,), hydrochloric acid (HC), sulfur oxides (SO,, SO3), nitrogen oxides (NO.), carbon 
monoxide (CO), total hydrocarbons (THC), metals and particle size distribution. In 
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summary, NH, levels, which averaged 63.9 ppm corrected to 12 percent CO., exceeded the 

permitted level of 50 ppm during the 1988 emissions testing. All other test parameter 

results were below the levels allowed by the air permiL The average emission for dioxins 

(PCDD) and furans (PCDF) combined was 2.21 x 10"4 g/sec. This average emission rate is 

less than one percent of the permitted leveL The average emission rate for PAHs was 6.2 

x 10-' g/sec. Only one species, (benzo(b)fluoranthene) of the 17 PAHs analyzed was 

detected. None of the 7 PCB arodors tested were detected. The listed emission for PCB 

arodors in Table 6-12A is the detection limit. PM ranged from 0.0017 to 0.0033 gr/dscf, 

and averaged 0.0023 gr/dscf or approximately 31 lbs/day. These emission rates are about 

25 percent of !ie permitted level of 113 lbs/day. 

6.6 AIR EMISSIONS DATA FROM OTHER INDUSTRIES 

DOW CORNING 

An emission study was conducted from March 9 through 29, 1989 on Dow Corning 

Corporation's wood-fired boiler in Midland, Michigan during a tire chip trial burn to 

determine the total particulate and PM-10 (particulate matter ten microns or less) emissions 

from the boiler. Pollution control for the boiler is an electrostatic precipitator. Tire chips 

are purchased in approximately 2-3 inches in diameter sizes with wires. 

Samples were collected under four operating conditions: tire chips as 0%, 5%, 10%, 

and 15 percent of the fueL In addition, sampling for metals (cadmium, total chromium, zinc, 

and beryllium) was performed during the 0% and 15% tire chip loading conditions. S02, 

NO,, and opacity were measured using continuous emission monitors (CEMs) on the stack. 

Table 6-13 provides the air emission results for each of the four operating conditions. In 

general, particulate emissions increased with increasing tire percentage. The PM emission 

limit allowed by the DNR (0.035 lbs/MBtu corrected to 12% CO) was exceeded only when 

15 percent tires of the total fuel were combusted. One sample exceeded the PM limit at 10 

percent, but the average of the three samples was just below the limit. 

S02 and NO, emissions were below the established emission limits allowed by the 

air permit. SO, increased with an increase in tire percentage, but was still under the limit. 

SO doubled with 15 percent tires, but were insignificant. No significant trend with NO. was 

observed, but NO. decreased by almost one-half with 15 percent tires. 

Opacity increased with increasing percentage of tire chip fuel The permit limit for 

opacity is 20%. Averages for test periods are as follows: 
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STire Chip Fuel Average Opacity (% 

0 5.89% 
5 6.90% 
10 7.46% 
15 15.80% 

Table 6-14 lists the metal emission results for the four metals analyzed. The most 
significant change in emissions observed was zinc, which increased more than 150 times 
when combusting tires. Cadmium emissions increased approximately five times when 
combusting tires. Chromium emissions increase slightly, but were-statistically insignificant. 
Beryllium was below detection limits in both cases. 

UNROAL GOODRICH TIRE CO-A ' 

Air emission compliance testing was conducted on September 27 through 29, 1990 
on the No. 2 boiler at the Uniroyal Goodrich Plant near Eau Claire, Wisconsin. Tests 
included particulate, carbon monoxide, trace metals, and polyaromatic hydrocarbons (PAHs) 
determinations. Particulate matter emissions are controlled by a Zurn mechanical collector. 
Air emissions were tested at two different firing conditions: 11.5% TDF and 0% TDF. The 
TDF consisted of a mixture of waste oil, rubber dust, and hog scrap tires. 

The results of the emission tests are provided in Table 6-15. The average particulate 
matter emission rate when combusting coal was 0.35 lb/MBtu, whereas for coal and tires 
it was 0.42 lb/MBtu. The State limit for particulate matter emissions is 0.6 lb/MBtu. The 
emission rates of all the trace metals are quite low, except for zinc. However, the low 
emission rates may be due to the low volumetric flow rate of exhaust gas. Arsenic and 
cadmium emissions exceed the State standards. CO concentrations measured were very low. 
In addition, the concentrations of THC, benzene, and PAHs were eemely low. Because 
CO and PAHs are both byproducts of incomplete combustion, their concentrations are 
usually positively correlated. 

VIRGINA POLTTECHNICINS FuUTE'AND STATE UIES " 
Stack emissions were measured at the Virginia Polytechnic Institute on the number 

6 stoker-fired boiler while firing coal and coal mixed with shredded tires. Emissions from 
this boiler are controlled by multicyclones. Shredded tire sizes varied from 1/4" to 8" long 
and 1/2" to 2"wide. Particulate matter and carbon monoxide emissions were determined 
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while combusting coal-tire mixtures consisting of 0, 10, and 20 percent tire chips by weight. 

NOx and SO, emissions could not be determined due to absorption of these compounds by 
the gas analyzer sample train. PAHs quantified were benzene, phenol, crysene, and 

benzo(a)pyrene. 

A summary of the air emissions testing results are provided in Table 6-16. 
Particulate matter emissions measured for 0, 10, and 20 percent tire mixtures were 0.88, 
2.32, and 2.13 lb/MlBtu, respectively. Carbon monoxide (CO) emission results were 0.17, 
0.22, and 0.33 lb/MBtu for 0, 10, and 20 percent tire mixtures, respectively. Both particulate 

matter and CO emissions increased when combusting tires. Opacity readings taken during 

the testing increased to as high as 50 percent with the combustion of tires. Some of this 
opacity increase is thought to be due to zinc oxide emissions. Because the sulfur content 
in tires is generally the same as Virginia coal, the SO2 emissions were not expected to 
change substantially when combusting tires. Furthermore, because tires have a higher 

heating value than this coal, S emissions on a lb/MBtu basis, should be less as the percent 

of TDF combusted increases. 

Phenol and chxysene emissions increased with increasing tire percent. No trends in 
benzene or benzo(a)pyrene were observed for increased or decreased emissions with the 

amount of tire mixture. 

After reviewing the test conditions of the trial burn, the Virginia Department of Air 

Pollution Control considers the test data inconclusive. 

On Decemb-er 18 and 19, 1990, a series of tests were conducted to determine air 

emissions and thL operating effid-ncy of Boiler"#8 af Monsanto CoaJ in Sauget,) 

&2lin All emission test data were collected at the 'exhaustof the electrostatic precipitator 
(ESP) during 100% coal use and a 80% and 20% mixture of coal and TDF, respectively. 

Particulate matter emissions were also tested at the inlet to the ESP. 

Table 6-17 presents a summary of the results of these tests. Metals and dioxin data 
are not available and are not included in Table 6-17. In summary, the coal/TDF mixture 

significantly reduced 02, particulate matter, VOCs, NO, HCl and HF emissions. NO. 
emmisions decreased by 30 percent, particulate matter emissions decreased by 50 percent, 

and the accompanying ESP performance increased by 4 percent when combusting coal and 
TDF. Only CO and 50, emissions increased when combusting the coal/TDF fueL The CO 
emission rate increased from 0.38 Ib/hr to 0.53 lb/hr, and the SO, emission rate increased 
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from 83.0 lb/hr to 109.0 lb/hr. The increase in CO emissions is considered negligible in 
either case (Almega Corporation, 1991). 

6.7 ADDITIONAL OBSERVATIONS 

Generally, the sulfur content in tires is moderate, and co-firing with coal can result 
in both increases or decreoses in SO, emissions depending on the sulfur content of the 
original coal or primary fueL For example, the Big Stone Plant, operated by the Ottertail 
Power Company in South Dakota, combusts North Dakota lignite. An initial evaluation of 
the lignite reveals that it has approximately one-half the sulfur of TDF (lignite = 0.85% S; 
TDF = 1.6% S). However, TDF has 2.5 times the heating value per pound than lignite, and 
thus, TDF actually has 25 percent less sulfur than lignite on a Btu basis (Schreurs, 1991). 
The effect on air emissions while combusting TDF is dependent on the type of primary fuel, 
and is relative to the fuel compared to TDF. 

Energy Product of Idaho, Inc. constructed a 3' x 3' pilot plant with a fluidized-bed 
combustor to test burn tires, refuse-derived fuel (RDF) and a variety of other fuels (Pope, 
1991). Emission tests were conducted while combusting the tires. Results of the emission 
tests from combusting tires and RDF are shown on Table 6-18. Test data revealed that the 
emission levels of dioxins and furans were not detectable (Jetection limit = 25 picograms) 
(Pope, 1991). SO gases released during the combustion process are reduced by the 
injection of limestone into the combustor and captures SO 2 gaSCS. The gases are removed 
from the gas stream by the pollution control equipment in collected fly ash. This limestone 
injection method has resulted in 90% removal of SO, gas. 

The production of Nitrogen Oxide (NO) emissions is low due to the extremely high 
temperatures in the combustor. Reduction of up to 80% NO. emissions have been observed 
when operating the Selective Non-Catalytic NO. Reduction Technology, which injects 
ammonia into the vapor space of the combustor. Modesto Energy Company uses this 
technology to control NO. emissions at their tire-to-energy facility. 

Several other factors influence air emissions when combusting scrap tires, but all of 
these factors have not been thoroughly studied. Drabek and Willenberg reported that PAH 
emissions would not increase if the combustion conditions are properly maintained. Other 
factors such as pollution control equipment, boiler-type, size of TDF, and quality of TDF 
may also influence the rate and type of air emissions. However, the amount of influence 
that each factor has on air emissions has not been determined. In general, modem pollution 
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control equipment, especially electrostatic precipitators and baghouses, is more effective in 

capturing particulate matter than scrubbers. The amount of increased efficiency of ESPs, 

relative to scrubbers, is not known when combusting tires. Pope (1991) states that a 

fluidized-bed boiler is the "best bet" for complete combustion, which is the key to efficiently 

converting tires into energy in a clean and environmentally sound manner. Thus, based 

upon these findings, it appears that the combustion technology may be the dominant factor 

that allows for the incineration of 100% tires in a clean and efficient manner. 
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TABLE 4-1
 

TYPES 9F COMBUSTION SOURCES
 

GEOGRAPHIC 
LOCATION 

WASTE TIRE 
SPECIFICATIONS 

FUEL HANDLING 
REQUIREMENTS 

WASTE TIRE 
SUPPLY 

PROBLEMS 

(Modified from Kearney, 1990) 

CEMENT KILNS 

240 in US 
Europe 

Japan 


Depends on 


configuration of kiln. 

Steel in tires 

supplements iron for
 
cement.
 
Whole or shredded tires.
 

Separate fuel feed 

system design. 


None. 


COMBUSTION SOURCES
 
PULP/PAPER ELECTRIC 

MILLS UTILITIES 

United States United States 

Must be dewired. Less Whole or shredded tires. 
than 10 % tires of total 
fuels on Btu Basis 

Install metering system Modification of 
capable of handling fuel feed system. 
high temperatures. 

May have problems due Concerned with quality 
to remote locations of of TDF. 
many pulp and paper 
mills. 

TIRE-TO-ENERGY 
FACILITIES 

United States-
Modesto Energy Co. 

W. Germany -
Gumml-Mayer KG 

Whole tires. 

Uses gravity roller 
conveyor-belt 
system 

None. U.S. facility is 
located near world's 
largest known tire 
dump. 
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TABLE 4-2 

MAJOR CHEMICAL ELEMENTS IN ASH OF
 
COAL AND THREE RUBBER SAMPLES
 

ASH ANALYSIS (%) COAL 

slwla a,,SiO2 47.98 

Almminum as A 2 0 3 20.70 

Irom as FC2 0 3 . 18.89 .: ......... ...
:'i ~~ ...~ ~: ~ :i~iiii:i~~i :. 
Tritau-m s TiO2 0.82 

Calcium as CaO 3.30 

.mapesium as MgO 0.79 

Sodium as Na2 O 0.48 

Potaium as K2 0 2.06 

Sulfur as SO3 433 

Phmphomus as P205 .......... ... 0.62 

Zlnca ZOO 002 

Metal 

Total 100.00 

asIe/Ac:id Ratio 0.37 

'Counting metal u Fe20 3
 

All yalus normalized to 100%
 
Ash and coal umples laboratory-prepaed.
 

(From Grnger and CLark 1991) 

RUBBER 1/2* RUBBER 20 RUBBER 20 
wFUZ W/O METAL W/METAL 

18.21 22.00 5.16 

6.9 9.09 1.93 

30.93 1.45 0.35 ...../.......i~ ...........
.. .: i!i: :: : .. 
6.01 2.57 0.14 

5.99 10.64 0.56 

0.73 1.35 0.10 

1.07 1.10 0.13 

0.55 0.92 0.14 

8.35 15-38 0.99 

0.56 1.03 0.10 

20.60 34.50 5.14 

85.28 

100.001 

1.261 0.46 . 11.98 
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TABLE 4-3 

CEMENT FACILITES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES 

COMPANY NAME PLTIMILL CITY STATE 	 APPX. SIZE 
TIRE BURNED 

Arizona Portland Cement Co. Rillito Rllito Arizona 2"X 2

Ash Grove Cment WesltInc......Dw :kee .Dukee Oregon 2,.wire-efr
 
Blue Circle, Inc 	 Atlanta Atlanta Georgia 

.B..idothian., 

California Portland Cement Mojav "..Mojave California 


.Bo..Cr..W.Ce.mentCo............ Texas.....
 
2.5X 2.5w

,CBRt,.ment-Calaveras Cement Co Redn Redding Caifoniashrdde
 
Dundee Cement 
 Dundee Michigan. ... . ....... ....................... .	 . ... ...Pe n a . . .. .. .
.... .. .... n y v : . :: ....'EssrocMaterials, Inc... 
Florida Crushed Stone Co. 

-


Leesburg Florida
 
GniResourceRecoveq. Harle vle. SLuhCrln
 

Gifford Hill Cement Co 


Nazareth Pennsyhvni 

Harleyville Southr-arolina whole 
ifrdHill Cement Co Midlotliian.HOLNA~ M, ~ ~ ~ ~ ........... Texas
~ ...... .. ...... ..... ........ .................. 

HOLNAM, Inc. Main office Dundee . IMichigan
H1O.LNAM, Inc. for Ideal Basic.Ind, Inc 'Dundee M igan *.X2..
 
Ideal Cement 
 Seattle Washington 2", wire free 

Ce t..Co 
 LaSalle....... . inois
 
K.sm.osCementCo. 
 Kwmosdale. Kentucky shredded 

L areCr.Main *ofc Dallas Texas
 
LaFarge Corp. Balcones New Braunfels Texas 2, wire free
 
LeHigh Portland Cement:Co 
 Alentown Pennsylvania. .
Medusa C-ment Charlevoix . Michigan
 
Nedusa.Cement Co 
 Qeveand. Ohio
 

Medusa Concrete 
 Clinchfield Georgia

Monarch:Ceen 
 z Humboldt Kansas
 

St. Marys Peerless Cement Detroit 
 Michigan
 
ivrCemni Co. 
 MiSSourRMC Lone Star Davenport California 

Roanoke Cement Co. Roanoke: Virgni whole
Southdown, Inc. (Southwestern) Lyons Lyons Colorado 3w x 3' 
Southwestern Portland Cement Co. Fairborn Ohio whole-36" 

FOREIGN FACILITIES: 

Heidelberger Cement Plant W. Germany 
Blue Cirle DryProcess Cement Works Hope England. whole. 
Sumitomo Cement Co. Japan 
Onada.Cnent CoI. Japan 
Chichilbu Cement Co. Japan
Osaka CementCo. _____:______ Japan 
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TABLE 4-4 

PULP AND PAPER MILLS WHICH HAVE TEST-BURNED 

COMPANY NAME PLANT/MILL CITY 

.Champion..International ...... 
:Champion International.S.d 

Bucksport Bucspoq..r... 

Crown Zellerbach Port Angeles 
Fort HowadCorp._ 
Great Southern Paper 
Iland.-RomePaper 

Green Bay~ llareen Bay 
Cedar Springs 
Rome 

Port Townsend Paper Company Port Townsend 
Rome Ktaft:Pulp and:.Paper Mill 
Smurfit Newsprint 

Rome 
Newburg. 

:Sonoco Products.Co. Hartsville-
Willamette Industries Albany Paper Albany 

OR ARE BURNING TIRES 

STATE 	 APPX. SIZE 
TIRE BURNED 

Maine 
Minnesota.. TD ..... 
Washington 
Wisconsint 
Georgia TDF 
Gieorgia . TDF 
Washington shredded 
Gec; i 
Oregon tire chips 
;South.Carolina 
Oregon 
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TABLE 4-5
 

UTILITY FACILITIES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES
 

COMPANY NAME PLANT/MILL CITY STATE 	 APPX. SIZE 
TIRE BURNED 

owerl a 	 B.............. .' I in i
.....
 
Manitowoc Public Utilities Manitowoc Wisconsin shredded
 
Ohio Edison Company . . ronto: Toront ::Ohio whole
 
Ottertail Power Co. Big Stone Big Stone City So. Dakota 2"X 2"
 
SouthernElectric International 
 Niagra: FaIls NewYork shredded 
Traverse City Light & Power.. Traverse City Michigan

United PowerAssociatonjPrA Elk River. ElkRiver,.::.:i.
- Minnesota shredded
 
Wisconsin Power & Light Rock River Beloit Wisconsin 1 X 1"
 

(Source: EPRI) 
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7.0 SCRAP TIRES IN OHIO 

An estimated 120,000 tons of scrap tires, or 15 million tires, are generated in Ohio 
annually. Approximately 40 percent or 6 million scrap tires are reused or recycled, which 
is a higher rate than the national average of 25 to 30 percent. The remaining 60 percent 
or 9 million or more scrap tires are disposed at landfills, and frequently at illegal dumpsites. 
An estimated 80 million scrap tires are already stockpiled in Ohio. This estimate appears 
low, especially when considering that 26 million scrap tires are estimated to be in Wyandot 
County (midway between Toledo and Columbus) alone (Blumenthal, personal communica

tion). 

Although the annual generation of scrap tires represents only about one percent of 
the Ohio solid waste stream, scrap tires in Ohio cause significant disposal problems as in 
any other state. Because scrap tires buried in landfills cause structural, health, and 
environmental problems, many landfill owners are refusing to accept tires. This has caused 
an increase in the number of tires disposed in tire stockpiles and illegal dumpsites. 

7.1 MOSQUITOES 

Lyons, Parsons, and Collart (1986) and Parsons (1987) studied mosquitoes in Ohio, 
including the effects of mosquitoes on humans and animals. The following is a summary of 

their studies. 

At least 63 different species of mosquitoes have been identified in Ohio. Six of the 
63 mosquito species are considered pathogenic to humans and animals. Four of these six 
disease vector species are known to breed in tires. In genera4 data suggest that the 
geographic spread of vector mosquitoes and thus, the diseases borne by them, are signifi
cantly increased by scrap tires (Parsons, 1987). Imported vectors are non-native species 
which carry these diseases. Indicator species are mosquitoes which are not necessarily 
vectors, but occur in Ohio only through the interstate transport of tire casings. Studies by 
the Ohio Department of Health indicate that any humans living, working, visiting, or playing 
near used tires and tire piles are at a greater risk of exposure to mosquitoes than those who 
live in or enter areas without tires, even in environments where the vector mosquitoes 

naturally occur (Parsons, 1987). Mosquito eggs are andhatch only if they in water; 
removing standing water, if possible, is essential in preventing mosquito breeding. Disposing 
of old tires is an essential element in effectively controlling mosquito populations. 
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Although only a few species interfere with human activities, mosquitoes ari 

ubiquitous. Mosquitoes which attack house pets and farm animals can cause weight loss and 

decreased milk production, and can transmit diseases. Malaria to humans, encephalitis to 

humans and horses, and heartworm to dogs are all transmitted through mosquitoes. 

Birds are the normal hosts of St. Louis encephalitis which is transmitted by the 

Northern House Mosquito (Ciex pipiens). In 1975,416 cases of St. Louis encephalitis were 

diagnosed in Ohio resulting in 29 deaths. This was the worst epidedemic of St. Louis 

incephalitis in Ohio history. Between 1964 and 1985, 439 cases of St. Louis encephalitis 

were diagnosed in Ohio with 32 associated deaths. 

Animals of the squirrlel family are the normal hosts of LaCrosse (formerly California) 

encephalitis which is transmitted by the Tree Hole Mosquito (Aedes triseriatus) and the 

Asian Tiger Mosquito (Aedes albopictus). Between 1963 and 1985, 617 cases of LaCrosse 

encephalitis with five deaths were reported in Ohio. 

Dengue and yellow fever are transmitted by the Yellow Fever Mosquito (Aedes 

aepti) and the Asian Tiger Mosquito. Between 1976 and 1980, 83 cases of imported 

malaria were reported in Ohio. 

Other species of mosquitoes which have been found breeding in tires in Ohio include: 

Culex restuans saijji, and territans; Anopheles barbei and punctipennis; O

thopodomyia alba and s and Toxorhvnchites rutilis septentrionalis. 

7.2 SCRAP TIRE LEGISLATION 

In order to address the solid waste generated within the state of Ohio, including the 

handling of scrap tires, House Bill 592 (H.B. 592) was approved in 1989. The purpose of 

H.B. 592 is to ensure that all solid waste generated in the state of Ohio is planned, 

accounted for, and disposed of in an acceptable manner. 

H.B. 592 requires each county, or each joint county district, to prepare a Solid Waste 

Management Plan (SWMP) which includes provisions for compliance with the objectives 

established in the State SWMP and the rules/guidelines of the Ohio Environmental 

Protection Agency (OEPA). Ohio has placed the responsibility for solid waste management 

planning at the county level. As part of their SWMIP, each county district, or regional 

district must first identify all existing tire dumps, then develop a plan that includes strategies 

for managing waste tires. This plan requires a schedule for implementation and purchase 

of equipment to manage waste tires. Each county has the ultimate responsibility for all 
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wastes inside its boundaries. Thus, provisions must be included in each SWMP to allow for 
the county to assess a levy for wastes disposed at its disposal facility. For scrap tires, a tip 
fee could be instituted, if not already in place. 

The Ohio Solid Waste Management Plan (SWMP), which was approved through H.B. 
592 in June, 1989, requires: 

- Effective January 1, 1993, waste tires must be shredded or processed (cut, 
sliced, etc.) prior to disposal. Disposal of whole scrap tires at landfills will no 

longer be allowed. 
- Effective January 1, 1995, neither whole nor shredded tires will be accepted 

for disposal at sanitary landfills. Tres will only be accepted at tire monofills 
or monocells (shredded) or at legitimate recycling facilities. 

Anyone planning to construct a shredded tire monofill or purchasing an abandoned strip 
mine to be used as a monofill, must first submit an application to the State EPA for a 
permit-to-install. Although regulations for the monofilling of waste tires were not completed 
in 1990, the agencies expect to redraft monofill regulations in 1991 (Scrap Tire News, 1991). 
The primary objective regarding scrap tire management by the Ohio EPA is to remove 
existing tires stockpiled at landfills and prevent further tires from entering into landfil. 
The current emphasis for disposal methods of existing scrap tires is to place them into tire 
monofilis where they can be readily mined when technologies for utilizing scrap tires is more 
advanced and economical. 

In order to reduce and minimize the threats posed by outdoor storage of scrap tires, 
the OEPA and Department of Natural Resources (DNR) have completed draft rules 
regarding the storage of waste tires. According to these draft rules, the storage of tire piles 
is limited to 2500 sq. ft., with minimum of 50 ft. fire lanes between tire piles. 

The Ohio Tire Recycling and Recovery Act was originally proposed in House Bill 847 "01 

(H.B. 847) in 1990, but was not enacted. This Act was re-introduced in the 1991 legislature. 
The bill was assigned a house and senate number of H.B.293 and S.B. 115, respectively. 
In addition to tire recycling and recovery, this proposed bill would also require licensing of 
scrap tire transporters, collectors, and processors, and set tip a system to track waste tires 
from collection through disposal. The following statement is taken from the. pending 

legislation: 

The director may use moneys credited to the fund in excess of those needed toimplement, administer, and enforce this chapter for research and development
regarding waste tire management and for promoting or assisting in the development
of markets for materials or energy recovered form waste tires. 
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One of the strategies recommended in the State SWMP is energy recovery from waste 
tires. This can occur in one of two ways: shredding scrap tires and using them as a 

supplemental fuel, or constructing a dedicated waste tire-to-energy facility. According to 

Natalie Farber (personal communication) of the OEPA, there has been very little 
development of scrap tire combustion within Ohio's industrial sector. Although there was 

considerable interest in combusting scrap tires as a supplemental fuel in the past, most 

industries concluded that it was not cost effective. As industries studied the process 

involved in combusting tires as a supplemental fuel for their boilers, most companies found 

that significant modifications to their existing fuel feed system would be necessary. In addi

tion, these facilities would require either a shredder or- shredded tires, as well- as 
specifications as to the size and quality of TDF. As the industries added the costs required 

for tire specifications, the modifications necessary for their pollution control equipment to 

comply with allowable air emissions, and testing of air emissions, they determined that 

combusting scrap tires would not be as cost effective as originally anticipated. Some type 
of financial incentive could increase the usage of scrap tires as a supplemental fuel by these 

industries. However, the state of Ohio has not initiated any such incentives. As noted in 

Section 7.4, Minnesota, Wisconsin, and Illinois have established grant/loan programs for 

companies recycling, reusing. or processing scrap tires. Therefore, unltss disposal costs 

increase significantly or electrical costs become high enough to warrant some type of change 

in fuel, most facilities capable of combusting scrap tires will remain with their primary fuel 

source, usually coal (Farber, 1991). 

7.3 COAL RESERVES -

Approximately 17 coal seazrns are currently mined in Ohio. Table 7-1 lists the heat content, 

ash and sulfur percent of these 17 coal seams. The average heat content ranges from 10,472 

to 13,796 Btu/lb. The average percent ash in moisture-free Ohio coals ranges from 6.43% 

to 28.3%. Many more coal seams are present in Ohio. However, some are not persistent 

and others, such as the Dunkard Group, have high ash and sulfur contents and correspond

ingly low Btu content, and are mined only on a small scale for local use. 

Sulfate sulfur, pyritic sulfur, and organic sulfur comprise the total sulfur content in the 

coaL There is less sulfate sulfur in the coal than the other two types of sulfur. The pyritic 

sulfur makes up the largest portion of the total sulfur. Coal is 'washed* after it is recovered 

and then ground down to a particular size. The coal is then subjected to a float/sink wash 
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with liquids of varying densiti.s. During this process, most of the pyritic sulfur and some 
of the sulfate sulfur is removed. The organic sulfur, or the sulfur which was in the plant 
when it died, cannot be extracted from the coal. 

Of the coal seams mined in Ohio, three are relatively low in sulfur content. Two of 
these seams, the Sharon and Quakertown, were heavily mined in the 1950's and 1960's, and 
have essentially been "mined out". Approximately 30 million tons of the Sharon seam are 
estimated to remain in the mines. The Harlem seam is also a very low-sulfur coal, with 
approximately 0.46 percent organic sulfur. The Harlem seam is currently being mined, but 
its reserves are minimal Thus, the majority of Ohio's minable coal reserves are made up 
of high-sulfur coals, and a large variability in the grade of coal can exist within the same 

seam and over a given area.
 
Approximately 30 million tons of coal are mined in Ohio every year. 
 Prior to the 

Clean Air Act Amendments of 1970, Ohio was mining approximately 55 million tons per 
year. Because the majority of Ohio coals have a high sulfur content, several mines in Ohio 
have dosed, or are in the process of dosing down operations. Peabody owns two mines in 
Ohio, both of which will be shut down. American Electric Power (AEP), which is fe largest 
utility company in Ohio, owns Southern Ohio Coal This coal company mines 5 million tons 
of coal per year, or one-sixth of the total tonnage of coal mined in Ohio. Southern Ohio 
Coal mines primarily the Clarion (No. 4A) (Line 13 in Table 7-1) for American Electric 
Power to combust in their utility boilers. However, because AEP does not have scrubbers 
and the boilers are old, combusting the Clarion coals exceeds the regulatory emission 
standard for SO2, which is 1.2 lb/MBtu of coal. The alternatives for AEP are to install 
modem pollution control equipment (scrubbers) or switch to a low-sulfur coal According 
to initial AEP estimates, the pollution control equipment will cost approximately $800 
million, whereas a fuel switch will cost $200 million. Unless other alternatives are 
discovered, a fuel switch would significantly decrease Ohio's coal production. 

7A_.,NDUSTRIES ..CURRENTLY,..COMBUSTING SCRAP TIRES FOR ENERGY 
RECOVERY 

Two facilities in Ohio have some experience with combusting scrap tires as a 
supplemental fuel in their process furnaces: the Southwestern Portland Cement Company 
Quarry Plant facility at Fairborn, Ohio (Southwestern), and the Ohio Edison Company 
Toronto Plant facility at Toronto, Ohio (Ohio Edison). Southwestern is a cement 
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manufacturer that has combusted scrap tires in the past and is planning to conduct extensive 

compliance testing in March, 1991 as part of the application for a Permit-to-Operate. Ohio 

Edisou successfully completed compliance testing in May, 1990 and anticipates receiving 

their Permit-to-Install and Permit-to-Operate from the Ohio EPA in the near future. Other 

cement kiln facilities located in Ohio, such as LaFarge Corporation and Medusa, have 

conducted scrap tire test burns at facilities located outside of Ohio but have not yet begun 

using scrap tires at their facilities in Ohio. Although preliminary reports from test burns 

at Ohio Edison indicate overall positive results when using scrap tires as 5 to 20 percent of 

the total fuel (including higher Btu and lower emissions of particulates, lead, SO2, and NO.), 

scrap tire usage is not being fully utilized as a viable supplemental fuel source in private 

industry. The environmental issues to be addressed by industrial facilities when considering 

scrap tire combustion include the laws regulating waste tire collection, public perception, 

storage, and recovery facilities and the transportation of scrap tires. 

According to the Lockwood-Post's Directory (1991), 35 pulp and paper mills are 

located in Ohio. Table 7-2 lists these pulp and paper mills and their locations. All but three 

of these mills were contacted to determine if they had experience in combusting scrap tires 

in their boilers. None had such experience. Champion International, however, had experi

ence in combusting tires at several plants outside of Ohio, but has decided not to pursue 

combusting tires at their Ohio facility. Of the mills contacted, thirteen are not equipped to 

combust solid fuels, two are currently idle, one has closed down, and one does not have 

boilers. Only nine mills have considered combusting tires, but due to modification require

ments, and economic, fuel quality, and permitting problems, these mills have decided not 

to combust tires in their boilers (Table 7-2). The remaining six mills have never considered 

or never heard of combusting tires as a primary or supplementary fuel source. 

Proposed Ohio regulations concerning the storage of waste tires may generate 

questions regarding the pricing of waste tires. For example, this position was stated by the 

owner of a nursery and greenhouse complex who considered combusting waste tires in his 

boilers but feared that such regulations may make high-sulfur Ohio coal more attractively 

priced. Proposed state regulations define a "waste tire storage facility as a site or Lacility 

for the storage of whole waste tires having at least 1,000 tires on-site on any day. These 

regulations would require that such facilities, in order to be permitted, must submit 

engineering and contingency plans to be approved by the OEPA. It is feared by some that 

very stringent permitting governing the storage and handling of waste tires may reduce the 

quantity of facilities interested in combusting tires. Some of the facilities interviewed stated 

1737-01-1 7-6 Rev. 2, May 3, 1991 



that, although they were very interested in combusting tires, they were anticipating some 
technical and regulatory problems that would have to be confronted by the pioneering 

facilities such as Ohio Edison. 

7.5 SUMMARY OF AIR EMISSIONS TESTS AT OHIO EDISON COMPANY 

On May 21 through 25, 1990, test burns of a mixture of coal and whole tires were 
conducted at the Ohio Edison Toronto Plant. Their #9 pulverized coal-fired boiler was 
modified so that whole tires could be added to the boiler at varying feed rates. Specifically, 

an additional opening was created in the boiler wall. to feed whole tires into the bo;i.*r. 
Pollution control equipment for this facility is an electrostatic precipitator, and the stack is 

continuously monitored for opacity. 

Table 7-3 lists the feed rates of coal and tires selected for the five test days. Stack 
gas samples were collected and analyzed to quantify SO2, NO., particulates, and lead emis
sions. Both the fly ash and bottom ash were analyzed for heavy metals. Three test runs 
were conducted daily and averaged for each day. Average emission rates for all variables 

are provided in Table 7-4.
 

Results of the stack tests are as follows:
 

1. 	 Particulate and SO, emission rates were less than the compliance limits 
(Table 7-4). There are no emission limits for NO, and lead for Ohio Edison 
Toronto Plant. 

2. 	 Emission rates for SO2, NO, particulates, and lead decreased as the percent 
of tires as fuel increased. 

3. 	 While the maximum percent of tires as fuel were combusted (20 % of total 
Btu input), 

a) SO, 	emission rates were equivalent to non-tire emission rates; 
b) lead emission rates were 5% lower; 
c) particulate emission rates were 28% lower;, and 
d) NO. emission rates were 36% lower. 

4. 	 The higher emission rates at lower tire feed rates are assumed to be related 

to the non-uniform Btu supply associated with slower whole tire feed rates. 

One bottom ash transport water grab sample was collected each day and analyzed for 
total and dissolved RCRA heavy metals. Results of the analyses indicate that all dissolved 

metals and total metals from the bottom ash transport water during the tire combustion test 
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were below drinking water standards. Tables 7-5 and 7-6 list the dissolved and total metal 

analyses, respectively, for the tire bum bottom ash transport water. 

Fly ash and bottom ash samples were also collected and analyzed for RCRA heavy 

metals using the USEPA toxic characteristic leachate procedure. All TCLP leachate results 

for fly ash and bottom ash from the tire combustion test were below drinking water 

standards. 

Ohio Edison plans to conduct a second test burn while cofiring coal and up to 40 % 

whole tires (Gillen, personal communication). At this rate, the Toronto Plant has the 

potential to combust approximately 6 million tires per year in its boilers. 

7.6 SOUTHWESTERN PORTLAND CEMENT COMPANY 

According to a completed questionnaire received by Southwestern Portland Cement 

Company's Quarry Plant (Southwestern) in Fairborn, Ohio, Southwestern combusts whole 

tires in their cement kilns. Pollution control equipment includes fabric filter dust collectors 

and the facility is continuously monitored for NO, SO 2, C02 , CO, 02, and HCL Figure 7-1 

provides a copy of the completed questionnaire by Southwestern. In order to combust 

whole tires in its kilns, Southwestern added conveyors, an elevator, scale, double tipping 

valve air lock, electric eyes, and miscellaneous hardware and software. Southwestern 

produces 10 to 15 percent of its total heat using tires as fuel with an upper limit of 18 

percent. Particulate emissions in the bypass and main stacks are 0.03 gr/dscf corrected to 

7% 0, and 0.02 gr/dscf corrected to 7% 02, respectively. .As . mentioned previously, 

Southwestern plans to conduct extensive air emissions testing in March, 1991. 
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8.0 SUMMARY 

Significant numbers of scrap tires are presently stored in numerous locaticns around 

the United States, and each year more tires are added to the storage piles. These scrap 
tires are a solid waste management concern, and are contributing to both public health and 

safety problems. 

Scrap tires, however, have an attractive heat content and, as a result, are a potential 
energy resource. Under the appropriate operating conditions, feed rates and pollution 

control equipment configurations, these scrap tires have a significant potential as a 
supplemental or dedicated fueL A number of industries use the combustion of scrap tires 

for energy recovery, for varied economic reasons. 

The feasibility of combusting scrap tires has been demonstrated to be both 
environmentally and technically sound. However, the feasibility typically is state- and site

specific in nature. State regulatory requirements range from silence to imposition of 
extensive emissions testing and air pollution control equipment. The air emissions testing 
specifications also vary from state to state. For example, some regulatory agencies require 
that the Method 5 testing include both front and back-half catch for particulate matter 
compliance demonstrations. The back-half catch requirement results in a more restrictive 
particulate matter permit emission limit. These types of differences cause a difficulty in 
interpreting data results and developing any technical comparisons of test results at different 

facilities. 

Regardless of these data limitations, the combustion of scrap tires, either whole or 
chips, is occurring and is a permitted option available to mitigate a solid waste problem that 

is also a public health and safety concern. 
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QUESTIONNAIRE 
SCRAP TIRE USE 

COMPANY NAME: Southwestern Portland Cement Co.
 
PLANT NAME: Quarry Plant
 
ADDRESS: 	 506 E. Xenia Drive, P. 0. Box 191
 

iairoorn, OH 45324
 
PHONE NO.: (q11) MR-PA1
 
ENVIRONMENTAL ENGINEER/CONTACT: Daniel A. Will is
 

# OF BOILERS: N/A
 
CAPACITY OF EACH:
 
HEAT RATE OF EACH:
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

SHREDDED 	 WHOLE SLIT
 

MAXIML*A TIRE PIECE: 36 inches diameter
 
OTHER FUELS: Fossil fuels, hazardous waste fuel
 
% TIRE OF TOTAL FUEL 10 - 15%
 

POLLUTION CON'ROL EQUIPMENT: 

Fabrc:fi:.tor d'J:tro-.llctor: 

CONMNUOUS EMISSION MONITORING EQUIPMENT:
 
Altech system for NO, SO?, COp. u n2. HC
 

FUEL HANDLING REQUIREMENTSIMODIFICATIONS. 
Added conveyors. elevator. scale, double tioina valve air lack. electric
 

eyes, misc. hardware and software
 

WASTE TIRE SUPPLY PROBLEMS? YES NO 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTIONIOPERATING PROBLEMS? YES X NO 
IFYES, PLEASEEXPLAN., Limitpd tn 1R! nf tntal hPat inptit 

AIR EMISSION DATA. 
Bypass Stack: PM - .03 gr/dscf @ 7% 02 

Main Stack: PM - .02 or/dscf @ 7% 02
 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES x NO 
IFYES. WHAT TYPEOF MODIFCATION? RAPCA and OEPA require 
operating permit for each type of fuel burned. 

Completed Questionnaire1-IRNIE Southwestem Portland Cement Company FIGURE 7-1 
11737-01-1 	 REV. Z May 3,1991 

'V 



TABLE 6-12B (Page 1 of 2)
 

MODESTO ENERGY COMPANY
 
SUMMARY OF MEASURED EMISSIONS, 1990
 

PARAMETER ACTUAL EMISSIONS (Ib/hr) PERMIT LIMIT 

TOTAL NON-METHANE ORGANILS 0.0 

.... ., . . ............ R . .....
 14& 4ib/day 

Benzene 0.0 

NOx 17.69 500 lb/day 

Sox 
250 lb/day

-SO3 258 
-SO2 N 

2.HO4 0.0 

VINYL CHLORIDE 0.0 

CO 12346.4b/day 

PARTICULATE MATrER 3.88 113 .b.ay 

METALS:
 
Al 3
4.21 10

2.02x 10- 3 &c4 
0.00As 

4.61 x 10- 4 t[/ec
Be 0.00 

0.67 x 10-Cd 3 
2.2 0- 3 &/A

Cd (Method 429) 0.64 x 10-3 
Cr(Toal) 30.84 : 10

8364 x 10- $ gf 
Cr(Hetulw) 0.0 
Cu L35xI0- 3 

230 x 10-3 Vaec. 
3Fe 13.15 10

_
 
Hg NR 
 5.76 x 10- 4 g/sec
Mg 0.12X 1O- 3 

2.30x 10-3 g0ec
Mn 0.28 • 10- 3 

_ 
NRNa 

<2.88x 10 4 g/e
3Ni L14 x 10-

Pb 30.23x 10-
L15x 10-3 s/sec

Fe NR 2.24x 10-2ge
K NR 4<2.88 x 10- gec
So 0.76 x 10- 3
 

Zn - 3
25.96x10 Z101101 g/ 

NOTE. I Ibbr -24 lb/day lb/hr- 0.126 g/sec 
NR - Not Reported 
SqExpcd w par per milliou methane. 

mLimio Permit obtud from Modesto Tir Incinecratr Haith Risk A sCUent. 
(Data frrm TheAlmep Corpomtoa, 1990) 
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TABLE 6-12B (Page 2 of 2) 

MODESTO ENERGY COMPANY 
SUMMARY OF MEASURED EMISSIONS, 1990 

PARAMETER ACTUAL EMISSIONS (Ib/hr) PERMIT LIMIT 

Phenol 0.000 

Formaldehyde 30.61 x 10- 3 

PCDD NR . TCDD .60 x 10 - 7 V/ 

PCDF NR 

PAH• 9.42x 10-5 V= 
Naphthalene 0.207 x 10- 3 

Acenaphthylene 0.000 
Acenapbthene 0.00, x 10- 3 

Fluorene 0.003 x 10- 3 

- 3Phenanthrene 0.010 x 10
- 3Anthracene 0.002 x 10
- 3Fluoranthenc 0.003 x 10

Pyrene 0.004 x 10-3 
Benz(a)anthracene 0.000 
hryenc 0.00 

Bcnzo(b)fluoranthene 0.001 x 10- 3 

Benzo(k)fluoranthene 0.000 
Benzo(a), yree 0.000 
Indeno(1,23-cd)pyrcne 0.000 
Dibcnz(ah)nthracene 0.000 
Bcnzofghpaeri 0.000 

Monochlowbipheny 0.000 

PC"" 1.93 x 10 5 g/cc 
Dichlowbiphenyl 0.000 
Tricdoobiphbnoy 0.000 
Tetrachorobiphenyl 0.000 
Petachkrobiphcnyl 0.000 
Henachlowbiphenyl 0.000 
HeptsdilorobiphenyI 0.000 
Octocholobiphenyl 0.000 
Nonachlorobiphcnyl 0.000 
Decachiorobiphenyt 0.000 

NOTE 1 lb/hr -24 lb/dayr I lb/hr - 0.126 g/sec 
NR - Not Repored 
•Expressd as par per million methane. 
0 Permit Limit obtained from Modesto Tire Incinerator Health Risk AnommenL. 

(Data from The Almep Corporaion, 1990) 

1737-01-1 REV. 2, May 3, 1991 



TABLE 6-13
 

AIR EMISSIONS SUMMARY FROM BURNING TDF
 
DOW CORNING CORPORATION, MIDLAND, MICHIGAN
 

EMISSIONPOLLUTANT UNITS 0% TDF* 5%TDF* 10% TDF* 15% TDF* LIMIT 

TOTAL LB/MBTU 0.0117 0.0196 0.0313 0.0114 0.035 
PARTICULATE 
MATTER
 
@ 12% CO 2
 

PM-10 LB/MBTU 0.0078 0.0174 0.0244
 
@ 12% Co 2
 

• :: . , .. .. .. . ".. . ., .. . . .,... : . .. ... . ..' , ':. ." . . . . . . ... , . . . . ... ... .. 

OPACITY % 
. . , 

5.89 6.9 7.46 15.8
 

SOx LB/MBTU. 0.026 0.028 0.037 
 0.059 0.8 

NOX LB/MBTU 0.153 0.162 0.133 0.081 0.7 

* Balance of fuel is wood 
* - Not Listed 

(From EDI Engineering & Science, 1989) 
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TABLE 6-14 

METAL EMISSIONS SUMMARY FROM BURNING TDF 
DOW CORNING CORPORATION, MIDLAND, MICHIGAN 

INCREASE/
METAL UNITS 0%TDF" 15% TDF" DECREASE 

CADMIUM LB/HR 0.00049 0.0028 INCREASE 

TOTAL 

CHROMIUM LB/HR 0.00128 0.0019 INCREASE 

ZINC LB/IR 0.0634 11.32 INCREASE 

BERYLLIUM LB/HR ND** ND*" NO CHANGE 

"Balance of fuel iswood. 

-""ND = Not detected at a detection limit of 0.16 ug/m3 and 7.3 x 10 5 lbs/hr. 

(From EDI Engineering & Science, 1989) 
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TABLE 6-15 

SUMMARY OF EMISSION COMPLIANCE TEST RESULTS
 
UNIROYAL GOODRICH TIRE COMPANY, EAU CLAIRE, WISCONSIN
 

RUN 1 RUN 2 RUN 3 ALLOWABLE 
PAE 1.5% TDF SOOT BLOM COAL ONLY LIMIT!ii ~ ~~ ~. .~ .. ~ . ~ ::~.:::..::.. .. ....
 

PARTICULATE MATTER 
... 


0.4 17 0.938 035 0.6............
B.
 .....
 

CARBON MONOXIDE (LB/HR) 1.1 2.2 3.1 NL 
TOTAL GASEOUS
 

HYDROCARBONS (LB C/MR) 
 0.28 024 0.19 NL 
.: . . . .:. . .... .... ' : :! " . . . .
 

BENZENE (10, LB[HR) <0.029 <0.029 <0.030 NL 

PAH*" (10- g/scc)

Bcnzo-a-anthracene 
 14 12 14

Bcnzo-b-fluoranthene 
 7.7 6.9 7.7
Bcnzo-a-pyrcnc 3 2.7 3
Di'bcnzo-a,h-anthraccnc 6.9 6.1 6.8

Indcno,1,2,3-pyrcnc 
 7 6.2 7
Dibenzo-a,h-acridinc 117 104 116
Dibcnzo-aj-acridinc 117 104
7H-Di'benzo-c,g-carbazole 

116
 
7.8 6.9 7.7

Dibcnzo-a,h-pyrcnc 156 139 155
Dibcnzo-a,i-pyrenc 156 139 155 

METALS (10- 3 LB/HR) 
ARSENIC 7.9 219 9.6 2.85BERYLLIUM 0.14 0.44 0.14 2.85
CADMIUM 5 53 9.2 2.85CHROMIUM 3.3 6.6 2.4 1.7
COPPER 
 33 61.9 30.2 336
LEAD 15.9 36.6 15.1 R
MERCURY 
 0.19 0.16 0.12 33.6
NICKEL 4.8 10.4 5 28.5
SELEMIUM 4.8 38 3.7 67.2
ZINC 8630 13000 5800 UR 

• LB CIHR = Pounds Carbon per hour 
ALL PAH CONCENTRATIONS WERE BELOW THE DETECTION LIMIT 

NL - Not Listed 
UR - Unregulated 
R - Regulated by DNR on acase by case basis 

(From Interpoll Laboratories, Inc., 1990) 
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TABLE 6-16 

SUMMARY OF AVERAGE EMISSION RESULTS
 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
 

POLLUTANT I COAL ONLY 10% TIRES 20% TIRES BLANKS 

PARTICULATE MATTER 0.88 2.29 2.08 
bl/AMBtu) 

CO 	 (Ib/MBtu) -0.17 O2 0.32 

PAH** 	 (mg/MBtu) 
Phenol * 14.00 11.00 13.00 

Benzene 47.00 25.00 37.00 25.00 

Chrysne 0.41 0.00 

Bcnzo(a)pyrien 	 3.68 3.87 2.10 0.00 

* Below detection limits
 
*"Average calculations included * and negative (after blank corrections) values as 0.
 

(From Virginia Polytechnic Institute and State University,
 
Departments of Civil Engineering and Mechanical Engineering, 1990)
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TABLE 6-17
 

SUMMARY OF PRELIMINARY AVERAGE EMISSION RATES
 
MONSANTO COMPANY
 

POLLUTANT 

VOLUME FLOW (scfm) 

PARTICULATE MATTER -OUTLET 

(lb/hr) 

ESP CONTROL EFFICIENCY (%) 

O2 . 

CO (lb/hi) 


VOC (as CH 4) (PA/L) 


SO 2 (lb/br) 


NOx (lb/hr) 


HCI (lb/br) 


HF (lb/br) 


(From The Almega Corporation, 1991) 

FUEL 

100% COAL 

41000 

3.6 

92.8 

10.1 

. 

1.04 

83 

34.7 

13.5 

0.93 

TYPE 

90% COAL 
10% TDF 

37000 

1.79 

96.1 

9.6 

0.53 

0.73 

109 

24.3 

9.59 

0.84 

% DIFFERENCE
 
90% COAL/10% TDF
 

AS COMPARED
 
TO 100% COAL
 

-11 

-50 

4 

-5 

40 

-30 

31 

-30 

-29 

-10 
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TABLE 6-18
 

EMISSIONS DATA FROM TIRE AND REFUSE DERIVED FUEL (RDF)
 

PARAMETER 

CO 

NOx 

NOx w/DcNOx 

COMBUSTION TESTING 

TIRES 
(PPM) 

30 

2 

46 

RDF 
(PPM) 

20 

412 

47 

So2 w/lime 

VOC 

HCI 

HC w/lime 

60 

ND* 

0 

0 

0 

ND* 

250 

25 

* ND = NONE DETECTED 

(From Pope, 1991) 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

As a result of reviewing the literature associated with testing of scrap tires as either 
a supplemental fuel or at a dedicated waste tire combustion facility, several recommenda
tions are provided regarding the combustion of scrap tires for energy recovery: 

0 Scrap tires should be considered a resource rather than a waste material. 
State regulatory agencies should begin an education program which presents
waste tires as a resource. This should be a cooperative effort, with local and 
state health departments and public service agencies involved. 

0 	 Tires in either a shredded, chipped, or whole condition can be combusted in 
an environmentally sound manner. State waste management programs
should modify their rules pertaining to unacceptable waste definitions. 

* 	 Scrap tires have a significant heat content, and under controlled conditions 
this heat can be extracted for a beneficial use. State and federal energy
agencies should evaluate the effect of combusting scrap tires as part of an 
overall energy policy. 

a 	 Specific controlled test burns should be conducted at each of the combustion 
facility types to determine optimum feed rates, fuel specifications,
operational conditions, air pollution control equipment collection efficiencies,
and resultant air emissions. These test burns are necessary for public 
acceptance of the combustion of scrap tires. The availability of grant 
programs for off-setting some of the costs of these test bums should be 
evaluated. 

* A standard list of pollutants, both criteria and non-criteria, for air emissions 
testing needs to be established on a national level. This development would 
reduce the amount of time and expense to the next potential user. A 
national data base could possibly preclude each proposer from developing a 
separate data base. 

* 	 Standardized air emission test methods need to be established for the non
criteria pollutants. These methods should include both inlet and outlet 
testing such that air pollution control system efficiencies may be determined. 

0 The federal EPA should provide some uniform guidance to state agencies for 
permitting existing industrial and electric utility facilities to combust scrap
tires. Consideration to combust scrap tires is an economic decision, and 
efforts to estabL;sh uniform guidance would enhance the economic decision 
making process. 

* Efforts to allow fuel switching and fuel cleaning, by combusting a fuel mix of 
scrap tires, should be considered for existing industrial and electric utility
facilities for complying with federal and state regulatory requirements. The 
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1990 Clean Air Act Amendments need to be analyzed as to how scrap tire 
combustion z-.ay affect permitting and compliance demonstrations. 

0 Facilities interested in combusting scrap tires may need to add air pollution 
control equipment due, in part, to the 1990 Clean Air Act Amendments. 
Since a national solid waste problem is addressed in an environmentally
sound manner, the possibility of a tax incentive for the installation of 
pollution control equipment should be evaluated. 

• 	 Further evaluation of tire processing technologies and ash characteristic
should be conducted. The ability of chipping and shredding equipment t,
consistently meet fuel specifications appears to be uncertain. Ash 
characterization needs to be evaluated in order to facilitate storage at 
permitted landfills. 
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, , 6 1991 

March 4, 1991
 

Steven M. jeske -

Malcolm Pirnie, Inc.. 
6161 Busch Blvd. -

Columbus, OH 43229 

Dear Steven:
 

are presently in the process of seeking a 
Permit-to-


We a whole waste 
Install (PTI) and a permit-to-Operate (PTO) 

Additional
 
tire burning system at our Toronto 

plant. 


information may be availthla If you can wait until the EPA
 

complates their review and rules on our application 
which is 

expected early-to-mid April, 1991. 

QUESTI0NN'AIR RESPONSE: 

PLANT NAME: 
ADDRESS: 
CONTACT: 

TORONTO
TORONTO, 
WILLIAM 

OHIO 
J. KOLOSI 

OPI F.>c fI' Co 

PHONE NO.: 216-384-5833 

# BOILERS: 
CAPACITY: 

1 
418,000 */HR STEAM 

TIRE SPEC: 
MAXIMUM SIZE: 
% TIRE FUEL: 

WHOLE 
PASSENGER/LIGHT COMt2RCIAL 
20% BY BTU INPUT 

PC EQUIPMENT: 
CEM: 
MODIFICATIONS: 

ESP 
OPACITY 
M ;ImAL CONVEYORS & BOILER PENETRATION 

SUPPLY PROBLEMS: NONE
 

DOWN 28%; NITROGENDOWN 5%; PARTICULATELEADEMISSION DATA: 

OXIDES DOWN 36%; SULFUR EMISSION DOWN
 

13%.APPROXIMATELY 
kVVM I UJAI TE.8±T SURIJ UU±.AAJU

'P'rr'XT~f3WAIVURO1rA 

Sin los
 

~jjelos 



SCRAP TIRE USE
 

COMPANY NAME: KOSMOS CEMENT COMPANY
 
PLANT NAME:
 
ADDRESS: 
 15301 DIXIE rIGHWAY
 

LOUTSVTI LE, KY 40272

PHONE NO.: 502-935-7331
 
ENVIRONMENTAL ENGINEER/CONTACT: ,dAMF_D_ PARKFR
 

#OF BOILERS: ONE CEMENT KILN
 
CAPACITYOFEACH: 2160 TONS/DAY

HEATRATEOFEACH: 302,650,000 BTU/HOUR, 
14 TONS OF COAL/HOUR
 

WASTE TIRE SPECIFICATIONS: (C:RCLETHOSE WHICH 
APPLY)
 

SHREDDED WHOLE SLIT 

MAXIMUM TIRE PIECE: 28 INCH OUTER DIAMETER
 
OTHER FUELS: COAL
 
% TIRE OF TOTAL FUEL 12%
 

POLLUTION CONTROL EQUIPMENT: 
BAGHOUSE
 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 
OPACITY
 

FUEL HANDLING REQUIREMENTSMODIFICATIONS: 
USING OUR OWN DESIGN FOR TIRES CONVEYTNa AND FEEDTNG
 
WITH DOUBLE AIRLOCKS AT ENTRY TO KILN.
 

WASTE TIRE SUPPLY PROBLEMS? Vi-S NO X 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTIONIOPERATING PROBLEMS? YES NO X 
IF YES, PLEASE EXPLAIN: 

AIR EMISSION DATA: 
PARTICULATE 
= 2.32 LB/HR.; SO = 116.6 LB/HR; NOx = 444.7 LB/HR. 
CO = 114.4 LB/HR.: TOTAL HYDR6CARBON 
= 5.6 LB/HR.: HC1 = 3.36/LB
 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES X NO
 
IFYES, WHAT TYPE OF MODIFICATION? 
 TEST BURN PERMIT REQUIRED

BY THE AIR POLLUTION CONTROL DISTRICT OF JEFFERSON COUNTY,
 
KENTUCKY.
 

::THE EPA HAS ACKNOWLEDGED THE POSSIBILITY OF ANOMALOUS RESULTS DUE TO
CATION INTERFERENCE WHEN EPA METHOD 26 
IS USED TO DETERMINE HYDROGEN
 
CHLORIDE EMISSIONS FROM CEMENT KILNS.
 

VA
 



QUESTIONNAIRE
 
SCRAP TIRE USE
 

COMPANY NAME: ,,,e,

PLANT NAME: ."---- 7Zf 'A',- "r - A , )

ADDRESS: 
 64'o- /-/ ,,,A,6o,"--., ,ij". - .,.4'-


PHONE NO.: ' g'3 -

ENVIRONMENTAL ENGINEER/CONTACT: .
 , . O'

# CEMENT KILNS: /
 
CAPACITY OF EACH: 0 ,
 
HEAT RATE OF EACH: .3,4," 1zr 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

SHREDDED 
 WHOLE SLIT
 

MAXIMUM TIRE PIECE: , , .
 
OTHER FUELS: • . - r _.d'
 
% TIRE OF TOTAL FUEL: /, ,
 

POLLUTION CONTROL EQUIPMENT: 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: 

~ '~.,7-V ~~ ~ 

WASTE TIRE SUPPLY PROBLEMS? YES NO '- • 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTION/OPERATING PROBLEMS? YES NO 
IF YES, PLEASE EXPLAIN: 4 , . - . y. 

AIR EMISSION DATA: 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES _ NO 
IF YES, WHAT TYPE OF MODIFICATION? 

Li 



______ 

QUESTIONNAIRE
SCRAP,TIRE USE
 

COMPANY NMKui: c3-iaeon ~xiz
PLAWNNAME :PLNTI~t 'A'MW.*Ya___ . IS) AX .27f ZY+47ADOUEM:Pts. -ox "es .. 3'2. 
.P IONE NO.: _ 

ENVIRONIMENTAL ENGIN ACT. 
L 

OFSON-ERB. £,,, crff ri~ F4LCAPAMrY OF LACK: -c&zl1-60r9a :/re-c/HEAT PATE OF EACH ao 

WASTE TME SPECFIcATm&S (CICLETHOs WkCI APPLY)

WHOLE SIT( f . v
 

UMuUTMPIECE. AoOTHER FUEL.: .- , A,.J AJ. .
%TIRE OF TOTAL FUEL-


POLLUION CONTROL EQUIPMENT:
 

CONTI1NUOUS EMI8SION MONTORING EQUIPMEN:.---.- _0_ r .'JUOaa ,f e 

FUEL HMA DUNG REQUUwMEI"MODFICA'lON& 

WASTE T1E sUPPLY PROS LEII? YES_ NO -
F YES PLEASE EJ~tA 

ANY COME U6TIOoPEwRATj pRoILjEC 'YES X NO 
'A-

__IFYES, PLEASE EXP 4tN: h 

, A-*'A L4- a -- O- .
AIR EMISSION DATA. *#,'lc 

R41 

f. C. U,, . ,,,,,,4 /o.m
REG7, AA4sWAS AN OPERATING PEmRI moooFCATmO REQ TRMThIRED STATEREGIA&ToRy AaEpsMy '."YES. NO_____IF YES, WHAT TYPE OF MOO FCTO4 ~~~~
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QUESTIONNAIRE
 
SCRAP TIRE USE
 

COMPANY NAME: 
 FORT HOWARD CORPORATION * 
PLANT NAME: GREEN BAY MILL

ADDRESS: 
 1919 S. BROADWAY 

P.O. BOX 19130, GREEN BAY WISCONSIN 54307-9130PHONE NO.: (414) 435-8821 
ENVIRONMENTAL ENGINEER/CONTACT: AL TOMA 

* OF BOILERS: 5;I IS USED 20 DAYS/YRCAPACITY OF EACH: 100,000; 250.000 375,000 50,000; 189,000 LBS STEAM/HR
HEAT RATE OF EACH:
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

WHOLE SLIT 

MAXIMUM TIRE PIECE: 26 X 2, NORMALLY 1' X 1'. BUT COMES LARGEROTHER FUELS: COAL, PET. COKE, SOME RDF (SMALL AMT)% TIRE OF TOTAL FUEL 30 TONS TIRES / 1000 TONS COAL PER DAY; @ 3% 

POLLUTION CONTROL EQUIPMENT: 
ALL 5 BOILERS TIED INTO 1 BAGHOUSE

BACKUP OF PRECIPITATOR ONLY -
 NO SULFUR OR NOx CONTROL 

CONTINUOUS EMISSION MONITORING EQUIPMENT:
 
OPACITY - SIEGLER
 
SO? - KVB 

FUEL HANDIJNG REQUIREMENTSIMODIFICATIONS:
 
MIX WITH COAL, INCLINE VALVE TO SILOS AND RUN TO COAL CRUSHER
 

WASTE TIRE SUPPLY PROBLEMS? YES
IF YES, PLEASE EXPLAIN: 

NO X 

WISCONSIN HAS EXCELLENT PROGRAM FOR CLEANING TIRE DUMPS. 
ANY COMBUSTION/OPERATING PROBLEMS? YES_ _ NOIF YES, PLEASE EXPLAIN: OPERATIONAL PROBL'MS ONLY500,000 LB CYCLONE BOILER, NO GOOD WAY TO INPUT TIRES, TRIED W/AIR, BUTHAVEN"7ACCOMPLISHED. CHAIN DRIVE OR STOKER BOILERS ARE JAMMED BY "i-AIR EMISSION DATA: 

NONE. NO PROBLEMS WITH ASH, EP TOXICIY ON ASH FOR METALS -
BELOW LMITS. 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATEREGULATORY AGENCY? YES NO XIF YES, WHAT TYPE OF MODIFICATION? TIRES ADDED AS ANALTERNATE FUEL' IF BOILERS ARE CAPABLE OF BURNING.
Inomnation obtained by phone
** STEEL (BELTS AND BEADS) IF TIRES ARE NOT SHREDDED WELL ADDITIONAL REQUIREMENT-INCREASE FREQUENCY OF BLASTING GRATES ON STOKER BOILERS TO 4X/YR DUE TO STEEL
MELTING ON GRATES. 

1737-01-1 
REV. 0, MARCH 22, 1991 



QUESTIONNAIRE 
SCRAP TIRE USE 

COMPANY NAMECHAMPION INTERNATIONAL.
 
PLANT NAME: BUCKSPORT MILL
 
ADDRESS: RIVER ROAD
 

P.O. BOX 1200, BUCKSPOFRM MAINE 04416

PHONE NO.: 
 (207) 469-1700
 
ENVIRONMENTAL ENGINEERJCONTACT: 
 STEVE JOSE 

# OF BOILERS: 4; 3 BURNS ONLY OIL04th BURNS MULTIFUELSCAPACITY OF EACH: 5W,000 LB/HR STEAM (MULTIFUEL BOILER)

HEAT RATE OF EACH: 814 MBTU
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

WHOLE SLT 

MAXIMUM TIRE PIECE: 2- OR LESS, METAL REMOVEDOTHER FUELS: #6 OIL, PULV. COAL, BIOMASS, PAPER SLUDGE% TIRE OF TOTAL FUEL: PERMITTED UP TO 3.5 TONS/HR, OPERATES ATZsTONS/HR (@10% 

POLLUTION CONTROL EQUIPMENT:
 
FIVE-STAGE ELECTROSTATIC PRECIPITATOR
 

CONTINUOUS EMISSION MONITORING EQUIPMENT:

KIKO MONITORS - OPACITY, ELECTRON 400, C0, 
 S0, NO, 

FUEL HANDUNG REQUIREMENTS/MODIFICATIONS:
 
FEEDER UNIT -
 CUT HOLE IN CONVEYOR GELDER 

WASTE TIRE SUPPLY PROBLEMS? YES NOIF YES, PLEASE EXPLAIN: 
X. 

USES ONE COMPANY TO SHRED TIRES. TIRES SHIPPED FORM TEXAS AND ATLANT.A 
ANY COMBUSTION/OPERATING PROBLEM: YES NO XIF YES, PLEASE EXPLAIN:
 

TIRES DECREASE AIR; SLOW GRATE SPEED TO ALLOW FOR MORE AIR
 

AIR EMISSION DATA.
 
WILL SEND
 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATEREGULATORY AGENCY? YES X NOIF YES, WHAT TYPE OF MODIFICATION?ASH TESTING REQUIREDAIR UCENSE - ADD SOLID WASTE, NO CHANGE INUMITS. 

Inforution obtained by phone.1737-01-1 
REV. 0, MARCH 22, 1991 



QUESTIONNAIRE
 
SCRAP TIRE USE
 

COMPANY NAME: e4094 i .-rLAI-fl)bT ,'. (% 
PLANT NAME: o.-AV Lr
 
ADDRESS: po .,DX"9j 0
 

PHONE NO.: 9d -1 - 2.-

ENVIRONMENTAL ENGINEER/CONTACT: lVe-dc-dl -. X&-r[
- _ 


# CEMENT KILNS: L 

CAPACITY OF EACH: 32 V 4o/
 
HEAT RATE OF EACH: ,
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

( E D WHOLE "ST 

MAXIMUM TIRE PIECE: :2 , 0.-Z 

OTHER FUELS:.. 
 COA._/
 
% TIRE OF TOTAL FUEL ' 

POLLUTION CONTROL EQUIPMENT: 
FL-re. No.LS 

CONTINUOUS EMISSION MONITORING EQUIPMENT: -,, 

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES NO 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTIONIOPERATING PROBLEMS? YES NO X
 
IF YES, PLEASE EXPLAIN: 

AIR EMISSION DATA: 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE S E C4VM. Ate4 
REGULATORY AGENCY? YES g_ NO 
IF YES, WHAT TYPE OF MODIFICATION? /fizo/(.j -,6 asr 

- <J&-DE.D T199S AS 04 FUWcl- 60L 

a; Or~g1 ' : 



QUESTIONNAIRE
 
SCRAP TIRE USE
 

COMPANY NAME: BrIdRestone] Firestone, Inc. -PLANT NAME: 
ADDRESS: 2500 N. 22id Street 

Decr, IL 62526 
PHONE NO.: (217)428-2141 
ENVIRONMENTAL ENGINEER/CONTACT: Pete Bnnkoetter Mech. Engineer 

# OF BOILERS: 1 
CAPACITY OF EACH: 22,000 lb/hr steam 
HEAT RATE OF EACH29 MBtu/hr 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) -

SHREDDED SLIT 

MAXIMUM TIRE PIECE:

OTHER FUELS: wood, cardboard, paper, some Plastics 
 nat. gas as fuel supplement
%TIRE OFTOTAL FUEL: 15%tol6% 

POLLUTION 	CONTROL EQUIPMENT: 
none, has secondary combustion chamber 

CONTINUOUS EMISSION MONITORING EQUIPMENT:opacft 

FUEL HANDUNG REQUIREMENTS/MODIFICATIONS: 
modifications to secondary combusdon chamber. 

WASTE TIRE SUPPLY PROBLEMS? 
IF YES, PLEASE EXPLAIN: 

YES NO X 

- manufactures tires on-site. 

ANY COMBUSTION/OPERATING PROBLEM: YES 
IF YES, PLEASE EXPLAIN: PoprietaN 

X NO 

AIR EMISSION DATA. 
measures particulate matter, CO, and CO9 only 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES 
IF YES, WHAT TYPE OF MODIFICATION?Permt limits nm 

NO 
ber of operating hours. 

Can bum 100% tirs. 

'Inormaton obtaned by phon.
1737-01-1 
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____ 

QUESTK;NNAIHF.
 
SCRAP TIRE USE
 

COMPANY NAME: C4L.- /EQ. s-S C &--" . C.
 

PLANT NAME: 
 QfD22e. P-,4.j-r 
ADDRESS: 5r 7!5-1 LAJf^1LAfZAA ALLI. 

zur (4 9e cPHONE NO.: -75 / oc 7-- ,4./

ENVIRONMENTAL ENGINEER/CONTACT: ,-Etrow 74 t
 

CEMENT KILNS: 

CAPACITY OF EACH: _
g o_, ao "$-- / yA
HEAT RATE OF EACH: 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)
 

CHDED:Ij WHOLE SLIT
 

MAXIMUM TIRE PIECE. 
 _P__ _p_ __le_____
OTHER FUELS: CJ-4L " 
% TIRE OF TOTAL FUEL 

POLLUTION CONTROL EQUIPMENT: 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 
A)c~ G .. (hA H0 !!pe&cc 1 ') 

IHI
 

FUEL HANDLING REQUIREMENTSIMODIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES NO
 
IF YES, PLEASE EXPLAIN:
 

ANY COMBUSTION/OPERATING PROBLEMS? YES _ NO 
IF YES, PLEASE EXPLAIN: 

AIR EMISSION DATA. 
A*-"510AJ, AJa T S ;1c^%17A P>;F~aAr 7AMW) 

R~A Q4- C49#t 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES ( NO
IF YES, WHAT TYPE OF MODIFICATION? u Se- P-e a,; 
4IaA, 0 ipcA-rfbj.) FE!9^.1 T1"e' Co4A.,0 *'** i At-.9iJe 'p~t - Lw A&, fib 

/ ~ 



QUESTIONNAIRE
 
SCRAP TIRE USE
 

COMPANY NAMEBOXCROW CEMENT COMPANY
 
PLANT NAME: BOXCROW PLANT
 
ADDRESS: 700 DOVE LANE P.O. DRAWER 1170
 

MIDLOTHIAN, TEXAS 76065
 
PHONE NO.: (214) 299 - 6350
 
ENVIRONMENTAL ENGINEER/CONTACT: ROY CLICK ENV. ENGINEER
 

# OFKILNS: I
 
CAPACITY OF EACH: 3100 TONS CUNKER PER DAY
 
HEAT RATE OF EACH: 3 1/2 MBTU PER TON OF CLINKER
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY). -

WHOLE SLIT 

MAXIMUM TIRE PIECE: 2' X 6"
 
OTHER FUELS: COAL
 
%TIRE OF TOTAL FUEL: 10%-12%
 

POLLUTION CONTROL EQUIPMENT:
 
BAGHOUSE
 

CONTINUOUS EMISSION MONITORING EQUIPMENT:
 
SO, NOx, OPACITY
 

FUEL HANDLING REQUIREMENTSIMODIFICATIONS:
 
NONE
 

WASTE TIRE SUPPLY PROBLEMS? YES NO x 
IF YES, PLEASE EXPLAIN: PRESHREDDED WHEN DELIVERED 

ANY COMBUSTION/OPERATING PROBLEM. " 'YES NO x 
IF YES, PLEASE EXPLAIN: 

AIR EMISSION DATA. 
ONLY CONTINUOUS MONITORING DATA. 
PLAN TO COLLECT DURING NEXT TEST-BURN. 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES x NO
 
IF YES, WHAT TYPE OF MODIFICATION?
 
NOT SURE YET.
 

Information obtained by phone. 
1737-01-1 REV, 0, MARCH 22,1991 



QUESTIONNAIRE 
SCRAP TIRE USE FEB 04 1991 

COMPANY NAME: Ash Grove Cement west, Inc.
 
PLANT NAME: Durkee Cement Plant
 
ADDRESS: 
 P.O. Box 5 

Durkee. Oregon 97905

PHONE NO.: 503-877-2411
 
ENVIRONMENTAL ENGINEERICONTACT: Douglas Y. Hale
 

# CEMENT KILNS: One Four Stage Preheater Type

CAPACITY OF EACH: 500,000 ton/year

HEAT RATE OF EACH: 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

SHREDDED WHOLE SI 

MAXIMUM Ti
 
OTHER FUELS:
 
% TIRE OF TOTAL FUEL 
 10% 

POLLUTION CONTROL EQUIPMENT. 
Electrostatic Precipitator
 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 
Opacity, CO, 02, NOx
 

FUEL HANDLING REQUIREMENTSIMODIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES NO x 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTION/OPERATING PROBLEMS? YES NO x 
IF'YES, PLEASE EXPLAIN: 

AIR EMISSION DATA: 
Extensive testing forparticulates. SOx, metals, total hydrocarbons
 
showed no siznificant increase.
 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES 
IF YES, WHAT TYPE OF MODIFICATION? 

x NO 

Minor air quality
 



Arizona Portland Cement
 
a division of California Portland Cement
 

P.O. Box 338
 
Rillito, Arizona, 85654
 

(602)622-3503
 

January 29, 1991
 

Mr. Michael V. O'Brien
 
Project Environmental Scientist
 
Malcom Pirnie, Inc. FEB 0 
1991
 
5001 W.80th Street, Suite 770
 
Minneapolis, MN 55437
 

Dear Mr. O'Brien
 

Arizona Portland Cement has successfully used tire-derived fuel
 
(TDF) in our production process. The following comments are
 
provided in response to your letter of January 18, 1991.
 

1. TDF has been used only in our #4 Kiln, a suspension pre
heater with pre-calciner.
 

2. Our main solid fuel, coal, averages 12,500 BTU/lb. Our TDF
 
has a value of about 14,300 BTU/lb. We use 2"x2" shredded tires.
 
TDF use, on a BTU basis, runs from 5 to 20 percent of the total
 
fuel.
 

3. Fabric collectors are used to remove particulate emissions
 
from the process. The stack opacity is continuously monitored.
 

4. A front-end loader dumps the TDF into a hopper which has a

twin screw feeder discharging onto a conveyor belt. The belt
 
dumps into a bucket elevator that carries the tire chips to a
 
duct through which they enter the calciner. This equipment was
 
all expressly installed for the TDF.
 

5. The availability of shredded tires is a concern to
 
management. The TDF does not burn as efficiently as pulverized

coal, so its use is limited in order to optimize the process. TDF
 
also presents some handling, storage and housekeeping problems

that make it less desirable as a fuel source. Its chief benefit
 
is a low cost. Emission rates do not seem to be significantly

altered by the use of TDF.
 

If you have any ftrther questions please contact me at the
 
Rillito plant.
 

Sincerely,
 

Steven A. Regis
 
Process Engineer
 



APPENDIX A
 

QUESTIONNAIRE
 



SCRAP TIRE USE
 

COMPANY NAME.
 
PLANT NAME:
 
ADDRESS:
 

PHONE NO.:
 
ENVIRONMENTAL ENGINEER/CONTACT:
 

# OF BOILERS:
 
CAPACITY OF EACH:
 
HEAT RATE OF EACH:
 

WASTE TIRE SPECIFICATIONS: (C.RCLE THOSE WHICH APPLY) 

SHREDDED WHOLE SLIT 

MAXIMUM TIRE PIECE: 
OTHER FUELS:
 
% TIRE OF TOTAL FUEL"
 

POLLUTION CONTROL EQUIPMENT: 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDUNG REQUIREMENTSJMODIFICATIONS: 

WASTE TIRE SUPPLY PROBLEMS? YES NO 
IF YES, PLEASE EXPLAIN: 

ANY COMBUSTION/OPERATING YESPROBLEMS? NO 
IF YES, PLEASE EXPLAIN: 

AIR EMISSION DATA: 

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE 
REGULATORY AGENCY? YES 
IF YES, WHAT TYPE OF MODIFICATION? 

NO 



APPENDIX B
 

REQUEST FOR INFORMATION
 



APPENDIX B 

REQUEST FOR INFORMATION 

Mr. Ladd Parsons
 
Vice President-Operations
 
Medusa Cement Company
 
P.O. Box 5668
 
Cleveland, OH 44101
 

Mr. Greg Juell, Process Superintendent
 
CBR Cement - Calaveras Cement Company
 
Redding Plant
 
8750 Wonderland Boulevard
 
Redding, CA 96003
 

Mr. Mike Dwyer, Process Engineer
 
Mojave Plant
 
CALMAT Company
 
P.O. Box 910
 
Mojave, CA 93501
 

Mr. John Frye, Plant Manager
 
Arizona Portland Cement Company
 
Rillito Plant
 
P.O. Box 338
 
Rillito, AZ 85654
 

Mr. Mike Cawthray
 
Essroc Materials, Inc.
 
P.O. Box 32
 
Nazareth, PA 10864
 

Mr. Al Asaro
 
Giant Resource Recovery
 
P.O. Box 352
 
Harleyville, SC 29448
 

Mr. Hank Gross, Vice President-Production
 
Illinois Cement Company
 
P.O. Box 442
 
LaSalle, IL 61310
 

Mr. Roy Harris, Plant Chemist
 
Monarch Cement Company
 
Humboldt, KS 66748
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Mr. Greg Carrigan, Production Manager
 
LaFarge Corporation
 
Balcones Plant
 
P.O. Box 311507
 
New Braunfels, TIX 78131
 

Mr. Tom Donaldson
 
Lab Production Superintendent
 
River Cement Company
 
Selma Plant
 
Festus, MO 63028
 

Mr. Doug Hale, Corporate Environmental Manager 
Ash Grove Cement West, Inc. 
Durkee Plant 
P.O. Box 5
 
Durkee, OR 97905
 

Mr. Harold Bordon
 
Environmental Affairs
 
HOLNAM, Inc.
 
P.O. Box 122
 
Dundee, MI 48131
 

Dr. Greg Miller
 
HOLNAM, Inc. for Ideal Basic Industries, Inc.
 
P.O. Box 122
 
Dundee, MI 48131
 

- Ms. Elizabeth Mikols 
Lehigh Portland Cement Company 
718 Hamilton Mail 
Allentown, PA 18105 

Mr. John Whitmore
 
Lafarge Corporation
 
P.O. Box 324
 
Dallas, TS 75221
 

Mr. Randy Rakes, Environmental Engineer 
Roanoke Cement Company 
P.O. Box 27 
Cloverdale, VA 24077 
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Eric Hansen, V.P.
 
Ash Grove Cement Co.
 
Tel No: (913) 451-8900
 
Fax No: (913) 451-8324
 

Mr. Don Miller, Process Engineer

Georgia Pacific Company
 
Cedar Springs, GA
 
FAX No: (912) 372-5163
 

Mr. Randy Thompson
 
Florida Crushed Stone Company
 
P.O. Box 490300
 
Leesburg. FL 34749-0300
 

Ms. Diedra Vance, Process Engineer
 
Blue Circle, Inc.
 
Atlanta Plant
 
2520 Paul Avenue, N.W.
 
Atlanta, GA 30318
 

Mr. Daniel A. Willis
 
Division Process/Environmental Engineer
 
Southdown, Inc.
 
Eastern Division
 
P.O. Box 191
 
Fairborn, Ohio 45324
 

Mr. Jim Parker 
Special Projects Manager
 
Kosmos Cement Company
 
Kosmosdale Plant
 
15301 Dixie Highway
 
Kosmosdale, KY 40272
 

Mr. Randy Wiley, Plant Engineer
 
Southdown, Inc.
 
Lyons Plant
 
P.O. Box 529
 
Lyons, CO 80540
 

Ms. Annette White
 
Inland-Rome Paper
 
P.O. Box 1551
 
Rome, GA 30161
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Mr. Charles Wright, Process Engineer
 
RMC Lone Star
 
Highway 1
 
Davenport, CA 95017
 

Mr. Pete Gruene
 
Sonoco Products Company
 
P.O. Box 160
 
Hartsville, South Carolina 29550
 

Mr. Chris Nigren
 
Willamette Industries
 
P.O. Box 339
 
Albany, OR 97321
 

REGULATORY AGENCY REQUESTS 

Department of Air Pollution Control 
P.O. Box 10089
 
Richmond, VA 23240
 

Mr. Gene Drew
 
Georgia Department of Natural Resources
 
205 Butler Street SE
 
Floyd Tower - 1162 East
 
Atlanta, GA 30334
 

Mr. Gary Reed, Inspector
 
Stanislaus County
 
Air Pollution Control District
 
1716 Morgan Road
 
Modesto, CA 95351
 

Mr. Dave Ferrier
 
Michigan Department of Natural Resources
 
Air Quality Division
 
P.O. Box 30028
 
Lansing, MI 48909
 

Ms. Pat Dennis
 
Permit Section
 
Illinois EPA
 
Division of Air Pollution Control
 
1340 North 9th
 
Springfield, IL 62702
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Paul Castagno
 
Air Pollution Control District
 
Jefferson County
 
850 Barret Avenue
 
Louisville, KY 40204-1745
 

OTHER REQUESTS / CONTACTS: 

Mr. Lacy Hinther, Permit Engineer
 
Kansas Department of Air Quality
 
(913) 296-1576 

Su Shant
 
Arizona Department of Environmental Quality
 
(602) 257-6956 

Mr. Bill Robinson
 
Virginia Department of Solid Waste Management
 
Roanoke, Virginia
 
(804) 371-81/14 

Ms. Natalie Farber
 
Ohio Environmental Protection Agency
 
Office of Solid Waste
 
Columbus, Ohio
 
(614) 466-7220 #3135 

Mr. Ray Potts
 
Oregon Department of Environmental Quality
 
(503) 229-5630 

Mr. Mike Stansfield
 
Missouri Department of Natural Resources
 
Division of Environmental Quality
-Jefferson City, Missouri
 
'(314) 751-4817
 

Mr. Bob Hudson
 
South Carolina Department of Air Quality Analysis, State Park
 
(803) 935-7015 

Mr. Stan Miller
 
Smurfit Newsprint
 
Newburg, Oregon
 
(503) 538-2151 
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Ms. Kathy Leone
 
Tacoma Public Utilities
 
Tacoma, Washington
 
(206) 593-8322 

Mr. Robert Wood
 
South Carolina Permit Division
 
(803) 734-4750 

Mr. Doug Crowell, Coal Geologist
 
Ohio Geological Survey
 
Columbus, Ohio
 
(614) 265-6594 

Mr. John Heinrich
 
Wisconsin Department of Natural Resources
 
(608) 267-7547 

Mr. Mark Harder
 
Wisconsin Department of Natural Resources
 
(608) 267-2016 

Mr. Ron Milidn
 
California Air Resources Board
 
(818) 572-6206 

Mr. James Rouge
 
Radian Corporation
 
(916) 362-5332 

Mr. Jim Gillen
 
Ohio Edison Co.
 
(216) 384-7959 

Mr. Allan Justice
 
Mr. Paul Purseglove
 
Jllinios Environmental Protection Agency
 
Department of Energy
 
(217) 782-6760 

Mr. Chris Burger
 
Illinios Department of Energy and Natural Resources
 
(217) 524-5459 

Mr. John Mitchell
 
Pennsylvania Bureau of Air Quality
 
(717) 787-9702 
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Mr. Mark Hope
 
Waste Recovery
 
(503) 283-2261 

Mr. Jim Jarreil
 
Heartland Industries of Dexter
 
Missouri
 
(314) 246-2523 

Mr. Joe Otto
 
Minnesota Pollution Control Agency
 
Office of Solid Waste
 
(612) 296-8411 

Mr. PJ. (Pete) Brinkoetter, Mech. Engineer
 
Bridgestone/Firestone, Inc.
 
Decatur, Illinois
 
(217) 428-2141 

Mr. Greg Eirschele, Chem. Engineer

Wisconsin Power & Light Co.
 
Beloit, Wisconsin
 
(608) 252-3084 

Mr. Mark Wadel, Chief Engineer 
Eastern Illinois University 
(217) 581-5941 

Mr. Barry Henderson, Environmental Engineer 
Reynolds Tobacco 
Winston-Salem, North Carolina 
(919) 741-5000 

Mr. Ben Ziesmen (via McGowin)
 
Northern Indiana Public Service Company (NIPSCO)
 
Hammond, Indiana
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TABLE 7-1
 

SULFUR AND ASH DATA FOR THE MOST
 
PRODUCTIVE COAL BEDS IN OHIO
 

AVERAGE PERCENT ESTI, 

AVERAGE RECOV 

NO. OF TOTAL SULFATE PYL_.nMC ORGANIC HEAT RATE RESI 

COAL SEAMS ANALYSES ASH SULFUR SULFUR SULFUR SULFUR (BTU/ILB) (BILLIC 

WASHINGTON (NO. 12) 6 28.30 2-41 0.08 1.42 0.82 10,427
" : : : i:.. - ;..: . . . '...." .. ......:i: , .: .i~. : .. ." i 

WAYNESBURG (NO. 11) 34 17.31 2.93 0.12 1.64 1.12 11.825 

MEOOS CREEK (NO. 9) 100 13.04 4.00 0.07 1.69 1.85 12.425 

REDSTONE (NO. 8A) 27 12.34 3.52 0.10 2.44 1.15 1,451 

PITTSBURGH (NO. 8) 188 10.58 4.24 0.15 2.56 1.67 1.9,4" 

HARLEM 5 8.72 0.97 0.01 0.50 0.49 13,369 

ANDERSON 9 12.94 3.73 0.01 2.56 1.03 12-4 

MAHONING (NO. 7A) 5 8.73 2.65 ML NL ML 13,796 

UPPERFREEPORT(NO. 7) 110 11.01 3.11 0.05 2.21 0.91 12,952 

LOWER FREEPORT (NO. 6A) 51 11.32 3.72 0.15 2.51 1.19 13.155 

MIDDLE KITTANNING (NO. 6) 272 9.12 3.48 0.10 2.07 1.47 12,969+, .. i!!....
~ 

LOWER KMTANNING (NO. 5) 162 11.19 4.50 0.11 3.16 1.44 12,772 

CLARION (NO. 4A) 73 12.9 4.19 0.24 2.41 1.59 12.367 

B3ROOKVELLE (NO 4) 36 12.60 3.15 0.08 1.87 1.35 12,634 

TIONESTA (NO. 3B) 6 14.64 4.45 0.02 3.87 1.17 12.176 

QUAKERTOWN (NO. 2) 11 6.43 1.28 0.05 0.59 0.47 13,.364 

SHARON (NO. 1) 14 10.01 0.84 0.30 0.50 0.3 12.88 

COAL SEAMS LISTED STRATIGRAPHICALLY 

(From Ohio Gelogy, 1989; and Ohio Geologia Survey) 
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TABLE 7-2 

PULP AND PAPER MILLS IN OHIO 

BURN 
CITY COMPANY NAME ADDRESS TRES? REMARKS 

Avery: C'ertatiiTeed Corp PO1,oxt 600 NO Cannot bumn soid fuels 
Baltimore Fairfield Paper Co. L.P. 310 Water St. NO Has not considered. 
Chagrin Falls IVEX Corp 218 Cleveland St. NO Cannot burn solid fuels 
Chillicothe Mend Corp 401 S. Paint St. Unable to contact. 

Cincinnati Cincinnati Paperboard Corp . 5500 Wooster Rd. NO Cannot burn solid fuels 
Cincinnati Ohio Pulp Mills Inx. 2100 Losantiville Rd NO Does not have boilers 
C~ncnnad Rocik-Tain Co. 3347 Madison Rd. NO Ner heard of burning tire. 
Circleville Container Corp. of America 401 W. Mill St. NO Worried about quality control. 
Columbus DuPont Specialty Imaging Media Inc. 785 Frebi Av. NO Cannot bum solid fuels 
Coshocton Stone Conatiner Corp. 500 N. 4th St. NO Worried about cv. issues. 
Dayton Howard Paper Mill. Inc. 115 Columbia St. NO Never considered burning tires 
Franklin Chency Pulp & Paper Co. P.O. Box 215 F.i Cannot bum solid fuels 
Franklin Franklin Boxboard Corp. 50 E. 6th St. NO Cannot bum olildfuels 
Franklin Georgia-Pacific Corp. 125 No. River St. NO Cannot burn solid fuels 
Franklin IKO Industries . 1200 S.Main ST. NO Cannot bum solid fuels 
Gypsum USO Industries, Inc. NL NO Too much modif. in fuel feed syst. r 

Hamiltoti ThO BOCck Paper C4o.40 Dayton St. NO Cannot burn solid fuels 
Hamilton Champion International 601 North B St NO Permitting is concern. 

t SonocoProducts Co... 831 S. Columbus St. NO Have not considred. burning, 

tires at this time 
Locad* Erving Paper Mills NL - Paper Mill is, idle 
Lockland lefferson Smurfit Corp./Cowaincr S. Cooper Av. NO Fuel feed system is not right. 

Corp. ofAmerica Have pulverized boiler. 
Massillon Cleaners Hanger Co. 670 17th ST. NW NO Cannot bur solid ftes 
Masaon Graf Board Corp 9420 Warmington St. Unable to contact. 
Middletown Crystal Tisue Co. 3120 S.Verity Pkwy. NO Fuel feod system is not right. 
Mlddleown Middletown Paperboard Co. Vandervoer St. NO Cannot bum sold fuels 
Middletown Packaging Corp. of America 806 Ccntera Av. - Paper Mill is idle 

Midron S7Lmpson PAPer CO- S.AMain St. NO Closed down. 
Middletown Jefferson Smurfit Corp./Comnaincr 407 Charles St. NO Has not considered. 

Corp. of America Set up to burn coal only. 
Middletown Sorg Paper Co. 901 Manchester Av. NO Needs pulverized coal. 

Munrm Falls Sonoco Products Co. 59 N. Main St. NO Cannot burn solid fuels 
Ritmar Packaging Corp. of America 100 Industrial Av. NO Hu contemplated only. 
Toronto Valley Converting Co. 405 Danicl St. NO Cannot bur solid fuels 
Urbana Howard Paper Mills, Inc. W. Church St. NO Never considered. 
Wet CarrolIton Appleton Papers. ac. P.O. Box 68 Unable to contact. 
West Carroilton Miami Paper Corp. P.O. Box 66 NO Too much modif. and permtting req. 

NL - NOT LISTED 

(From Lockwood-Post's Directory, 1991)
 

1737-01-1 REV. 2, May 3, 1991
 



TABLE 7-3
 

TIRE FEED RATES FOR TEST BURNS AT
 
THE OHIO EDISON TORONTO PLANT
 

FUEL COMPOSITION
 
DAY TIRE FEED RATE COAL TIRES
 

NONE (BASELINE) 100 0
 
.. . . . . . • .. : .... . . .. • . :::. ...... . '. [.. .
 

2 1PER 34 SECONDS 95 5
 

3 1 PER 17 SECONDS 90 10
 

4 . 1PER 11.3 SECONDS 85 15
 

5 1PER 8.5 SECONDS 80 20
 

(From Horvath, 1991)
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TABLE 7-4
 

EMISSION RATES DURING THE OHIO EDISON TIRE BURN TEST 

PERMIT 
LIMIT 

POLLUTANT 
• ..... | 

DAY 1 
..: : :::iii 

DAY 2 DAY 3 
. .....: i ...: .i ..... :i .:: ..:.. ..: 

DAY 4 
......ii 

DAY 5 
.. 

(To/MBtu) 
: 

S02 5-.30 5.73 5.71 5.47 5.34 8.10 

NOx 0.601 0.57 0.436 0.443 0.387 NONE 

PARTICULATE 0.0631 0.0717 0.0564 0.0815 0.0453 0.10 
MATTER 

LEAD 0.0000963 0.000o093 0.0000963 0.0000966 0.0000912 NONE 

All emission rates measured in lbs/MBtu 

(From Horvath, 1991) 
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TABLE 7-5
 

TIRE BURN BOTTOM ASH TRANSPORT WATER
 
DISSOLVED METALS ANALYSIS* 
OHIO EDISON TORONTO PLANT 

DRINKING DAY I DAY 2 DAY 3 
WATER 0% TIRES 5% TIRES 10% TIRES 

PARAMETERS LIMITS AS FUEL AS FUEL AS FUEL 

ARSENIC 0.05 *ND ND ND 

BARIUM 1 0.04 0.04 0.04 

CADMIUM 0.01 ND ND ND 

CHROMIUM 0.05 ND ND ND 

LEAD 0.05 ND ND ND 

MERCURY 0.002 ND ND ND 

SELENUM0.01 ND ND ND 

SILVER 0.05 ND ND ND 

* Inmg/l 
• ND - None Detected 

(From Horvath, 1991) 

DAY 4 DAY 
15% TIRES 20% T 
AS FUEL AS FU 

ND 

0.04 

ND
 

ND
 

ND 

ND 

ND 

ND 

1737-01-1 REV. 2, Ms) 



TABLE 7-6 

TIRE BURN BOTTOM ASH TRANSPORT WATER
 
TOTAL METALS ANALYSIS *
 

OHIO EDISON TORONTO PLANT
 

DRINKING DAY I DAY 2 DAY 3 DAY 4 DAY 5 
WATER 0% TIRES 5% TIRES 10% TIRES 15% TIRES 20% TIRES

PARAMETERS LIMITS AS FUEL AS FUEL AS FUEL AS FUEL AS FUEL 

ARSENIC 0.05N NJ 

BARIUM 1 0.05 0.04 0.05 0.04 

CADMIUM 0.01 Nr Nr Nr Nr ND 

CHROMUM 0.05 0.04 NE 0.05 N 

LEAD 0.05 Nr NE N NN 

MERCURY 0.002 ND NNDNE NE 

SELENIUM 0.01 Nn Nr 

SILVER 0.05 N] NJ N N 

In mg/l 
0 ND - None Detected 

(From Horvath, 1991) 
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ITTED PROM ,2 635 4144 12:1..9..;45
P.Q2 -PP/ST.PRJL
.

SCRAP 1IRE USE 

DANY NAME: .,'ll 44i..-
T NAME: I I .... .... 
IESS: 1
 
IENO.: I c 7-,a.,'-I
 

ONMEN AL GL& EROCONTACT: 6d
 
4ENT KILNS:.J 11
 
CITY OF EACH: I I M
 

I, ..RAT E O. AC I 


E TIRE JPECIFi ATIONS: (CIRCLE THOSE WHICH APPLY)
 

SH : DE WHOLE SUT 

UM TIR PIECE # N
 
R FUELS "w) , cJII
 
EOFTO"ALFUL C-1-IT
 

ON CONTRO EQUIPLEN1-: 

INUOUS ISSI N M NITORINQ EQUIPMENT, 

HANDUN E IRE 0J1N M IFICATIONB: "" 

'ETIRE75!,PPLY ROBLEMS? YES NO >(

IF YIaS, PUE GEPLAIN:
 

aOMBUTMNIOP TING PROBLEMS? YES _NO _
 
IFYES,P E EXPLAIN:________________ 

MISSION CATA: 
-I
 

WN OPERAING P OMIT MODIFICATION REQUIRED FROM THE STATE 
REG .LATO AGENCY? YES NO 
IFYl ,WH AT P OF OYPFI ATIO 

FU
 



QUESTIONNAIRE 
SCRAP TIRE USE 

COMPANY NAME: UNIROYAL GOODRICH 
PLANT NAME- EAU CLAIRE 
ADDRESS: 799 WISCONSIN S. 

EAU CLAIRE, WI 54703PHONE NO.: (715) 836-6200ENVIRONMENTAL ENGINEER/CONTACT: BILL HABLE -PROCESSING 
JOHN GLENZ - ENG. MGR. OF PLANT# OF BOILERS: I BURNING TIRES - STOKER TYPECAPACITY OF EACH: 

HEAT RATE OF EACHI00,000 LB/HR - MAX 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

WHOLE SLIT 

MAXIMUM TIRE PIECE: 3 S0. INCHOTHER FUELS: . . COAL - LOW S, HIGH BTU EASTERN COAL%TIRE OF TOTAL FUEL 5%_ 

POLLUTION CONTROL EQUIPMENT:

PARTICLE COLLECTORS ON STACK (NO ESPs)
 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDUNG REQUIREMENTS/MODIFICATIONS: 

NEED EVEN DISTRIBUTION OF TIRE AND COAL 

' 

...... 
UNDERFIb STOKERS 

., -

WASTE TIRE SUPPLY PROBLEMS? _YES 'XIF YES, PLEASE EXPLAIN: .. . . . . .. . .. . _NOX_. .. . 
INTERNAL SUPPLY - MAKES TIRES AT SiTE, SCRAP BAD TIRES 

ANY COMBUSTION/OPERATING PROBLEM: -- YES  .. NO - XIF YES, PLEASE EXPLAIN: WIRES STICKING OUT OF TIRES CAN PLUGSTOKERS WITH BASO SHREDS, NO PROBLEMS WITH GOOD SHREDS 

AIR EMISSION DA  . .
NO PREVIOUS TESTING ON COAL'-'HIGH EMISSION RATES MAY BE DUE TO COAL,NOT RUBBER. ARSENIC IS PROBLEM(IiUnt-25 Ib/hr. Test-701b/hr)- NOT SURE IFDUE TO COAL OR RUBBER.WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATEREGULATORY AGENCY? . YES XF YES. WH.T TYPE OF MODIFICATION?__ NO 

_ 

liformatlon obtained by phone.1737-01-i 
REV. 0, MARCH 22, 1991 



TTED ROM 112 635 ,41.44 01.29.9..2:45 -,OQoMPI/ST.FRUL.
 

SCRAP TIRE USE 

.NYNAIE 
NAME.
 
Es$:
 

.NO.:
 
NMEN rALED ItE CONTACT; eo'L64' 5A y,
 

NT KILNqS: '
 

:ITY EA CH: A 
OF EACH:lAT n&A 

TIRE PECIF1 ATZONS: (CIRCLE THOSE WHICH APPLY) 

SLTTWHOLE 

UM TIR PIEC E x 
q .ELS j.-

OF TO AL FU -. '-

ION CC INTRO EQUIPMEN1: 

NUOUS ISSIN MNITORINQ EQUIPMENT 

iANDUIN REQ IAJ~s/MqIFCATO 1 1 ~ 

TIRE S PPLY. JROBLEMS? YES NO >r
 
IF YEB PL EG EXPLAIN: 
 IIu
 

OMMU I NIOP TING PROBLEMS? YES NO 
IF YE P E EXPLAIN,_ 

iSSION dATA: 

•,eV ,-. " "-7 aIl.i,,.s.,"0,,0-*f:-Vsut, h7 

N OPERANG P MIT MODIFICATION REQUIRED FROM THE STATE 
REG LATO AGENCY? YES NO ___ 

IFYa, WH TYPL OF C0IF11A . 



QUESTIONNAIRE 
SCRAP TIRE USE 

COMPANY NAME: UNIROYAL GOODRICH * 
PLANT NAME: EAU CLAIRE 
ADDRESS: 799 WISCONSIN ST. 

EAU CLAIRE, W 54703
PHONE NO- (715) 836-6200

ENVIRONMENTAL ENGINEER/CONTACT. 
 BILL HABLE -PROCESSING 

JOHN GLENZ - ENG. MGR. OF PLANT# OF BOILERS: 1 BURNING TIRES - STOKER TYPECAPACITY OF EACH: 
HEAT RATE OF EACH!00,000 LB/HR - MAX 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

SHREDDED WHOLE SLIT 

MAXIMUM TIRE PIECE. 3 S0. INCH
OTHER FUELS: . COAL - LOW S. HIGH BTU EASTERN COAL

% TIRE OF TOTAL FUEL _ 5%
 

POLLUTION CONTROL EQUIPMENT:
 
PARTICLE COLLECTORS ON STACK (NO ESPs)
 

CONTINUOUS EMISSION MONITORING EQUIPMENT. 

FUEL HANDUNG REQUIREMENTS/MODIFRCATIONS:
 
NEED EVEN DISTRIBUTION OFTIREAND COAL 
 . . ,,. ..... .
UNDERFED STOKERS 

WASTE TIRE SUPPLY PROBLEM4S? -.. .YES_____.NO "X
IF YES, PLEP/SE EXPLAIN: __"
 

INTERNAL SUPPLY - MAKES TIRES AT SrI E SCRAP BAD TIRES 
 . -. 

ANY COMBUSTION/OPERATING PROBLEM: -YES -*------* NO XIF YES, PLEASE EXPLAIN: .- WIRES STICKING OUT OF TIRES CAN PLUGSTOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDSN 

AIR EMISSION DATA" . 

. *
 

NO PREVIOUS TESTiNG ON COAL -. 
 HIGH EMISSION RATES MAY BE DUE TO COAL,NOT RUBBER. ARSENIC IS PROBLEM (Urmit-25 lb/tb, Test-701b/hr)- NOT SURE IF
DUE TO COAL OR RUBBER.WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATEREGULATORY AGENCY? YES XIF YES. WHAT TYPE OF MODIFICATION? 

NO 

Information obtained by phone.
1737-01-1 
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TTED =ROM 12 835 4i44 ... 129.911. :5 'QZ -MPI/ST.FRUL 

SCRAP TIRE USE 

NYNAME 
NAME4 ,III _ .. 

'NO.: ci("62" '_ ro(-

ONMENYAL UI NE CONTACT: 

ENT K4 S: A6 
'fTY OF ACH: I Mog, 

.' r 

. 

. 

e"s 

1. 

... 

'J, a 

. 

TIRE PECIFI 

IE 

iUM TIR PIEC 
FUELS 

ATIONS: (CIRCLE THOSE WHICH APPLY) 

WHOLE SLIT 

_ __ ____ 

JMON aNOEQUIPMENT: 

INUOUS 

A L 
HAI[0) UN 

lSSl M NITORING EQUIPMENT' 

R .! I N..... 

RE0 IRF. FIMI:ICATION11.... 

...... 

E TIRE SPPLY OBLEMS? 
IF Yea, P____E EXPLAIN: 

YES NO 

OMBJTtPNIOP ITING PROBLEMS? YES __NO 

IFY S.P E EXPLAIN: __ _.__ ..... . .. .... 

!MISSION DATA:II 

e~ J~-=Ti 
AN OPERAING PEMIT MODIFICATION REQUIRED FROM THE STATE 

REGULATOF fAGENCY? YES 4< NO 

II Y., WH 1-YP OF OD1Fl ATIO 
-f 

. 

__ 



QUESTIONNAIRE
SCRAP TIRE USE 

COMPANY NAME: UNIROYAL GOODRICH. 
PLANT NAME: EAU CLAIRE
 
ADDRESS: 799 WISCONSIN ST.
 

EAU CLAIRE, WI 54703
 
PHONE NO- (715) -6200

ENVIRONMENTAL ENGINEER/CONTACT: 
 BILL HABLE -PROCESSING 

JOHN GLENZ - ENG. MGR. OF PLANT# OF BOILERS: 1 BURNING TIRES - STOKER TYPECAPACrIY OF EACH:
 
HEAT RATE OF EACH100,000 LB/HR - MAX
 

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) 

Qi WHOLE SLIT 

MAXIMUM TIRE PIECE: 3 SQ. INCH 
OTHER FUELS: . COAL - LOW S,HIGH STU EASTERN COAL
% TIRE OF TOTAL FUEL.- 5%
 

POLLUTION CONTROL EQUIPMENT:
 
PARTICLE COLLECTORS ON STACK (NO ESPs)
 

CONTINUOUS EMISSION MONITORING EQUIPMENT: 

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

NEED EVEN DISTRIBUTION OF TIRE AND COAL -.
 
UNDERFED STOKERS 
 .
 

WASTE TIRESUPPLY PROBLEMS? -.... _._YES 
 NO X
IF YES, PLEASE EXPLAIN: 

-

INTERNAL SUPPLY - MAKES TIRES AT SITE SCRAP BAD TIRES ..- .. 

ANY COMBUSTION/OPERATING PROBLEM -YES ------ No X
F YES, r'LEASE EXPLAIN: -- WIRES STICKING OUT OF TIRES CAN PLUGSTOKERS WITH BASO SHREDS, NO PROBLEMS WITH GOOD SHREDS 

" 
. , .5.; .. .. . 

AIR EMISSION DATA..... .

NO PREVIOUS TESTING ON COAL-- HIGH EMISSION RATES MAY BE DUE TO COAL,NOT RUBBER. ARSENIC IS PROBLEM L~imit-25 Ib/hr, Test-70b/hr)- NOT SURE IF 
DUE TO COAL OR RUrj3EIE

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X NO_ _
IFYES, WHAT TYPE OF MODIFICATION? 

Infornabon obtained by phone.
1737-01-I 

REV. 0, MARCH 22, 1991 
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Lietuvos Respublika - sena, if 

naujo atgimstanti valstyb., gra-

Ius kragtasrytinejeBaltijosjaros 

pakrant je. (ia derlingi laukai 

ydri eleraiirups, nedidelitvar-

kngi miestai. Gyvena eia darb§-
tas irnuofirdrisImons, svetingi

savoAaless'eiinikaLania 

Tokia Lietuva po penkii! inkor-

poravimo buvusiq TSRSdeimt-

meeit! grijta j pasaulio tautq 

.feimq. Ji nori ir siekia pafinti 

pasaul ir jame pritapti, siekia, 

kad irpasau/isjq palintit 

Sis iliustruotaspasakojimas 

apie vienq ig stambiausiqirsta-

biliausiaidirbanicit Lietuvos 

statybini med~iagq gamykI -

Akmencs valvtyi{bb'C j on,,Ak-

rnenes ceientas ", esanicq pa-

Cioje Litutuos .iaur"je. 

ftnonesprodukcijaJpadejoatsta

tyti po 1I PasaulinioKaro su-
griauq Ot 
griatLietui'os -kj, minolnis 

monq darbas jam~intas tie' tik 

Lietuvos, bet irkitiikraitt mies-

ttt pastatuose,kainu sodybose. 

Lithuanian Republic is an old 

andbeautifdstatenearthe Bal-
tic sea going through the period 

of rebirth. One can see fertile 

soi4 blue lakes antd rivers,small 

kmeeneat towns here. Tere live di-
nt tonshere.There ie dlWi-

gentand sincere people n Litu-
who are well known for 

theirhospitality. 

Lithuaniais coming back to Eu-
rope and to the family of the 

world nationsaf erfifty years of 

Soviet incorporation.It is eager 

to know the world andto find its 

place there. At the same time 

Lithuania wants the world to 
know it. 

Here is s story about one of the 

largest Lithuanian plants of 

building materials - ,,Akmen 

Cement". It is o/ie of the most 

stable workigplants,situatedinAknietzc, in theL north/of Lit/wa-
niaAnonensprin iijapadthoofsta-

nwirtschaft 

The plant 's production helped
errrikarbeiter 

to restore Litiuania after the 

2nd World War. Its production 

can be seen not onlv in Lithua-

niabut in othercountriesas well. 

LitauischeRepublikistein alte, 

neuerstehenderStaat, eip 
sch6nes Land aufder Ostliche, 

Ostseeksite. FruchtbareFelder, 
himmelblaue Seen und Fliisse 
kine, ordentliche Stiidte. Hiej 
leben fleissige und herzlichi 
Menschen, tichtige Gasigeber. 

Nach fiinf Inkorporationsiahr

zehnten in die ehemalige Sb 
kehrtalsodasLitauenin Freieu
ropa und in die Familie der 

Weltv~lker zuriick. Es strebt 

nach Welterkenntnis, wiinscht 

sich in sie einzuschalien, strebt 
nach Weltanerkennung. 

Diese il/utriereErzi/lungsteli 
einen dergr~sstenund stabilsten 

BaumaterialienbetriebeLitau

ens vor -Aknenter Staatsunter

nehmen ,,Zement von 
Akmen'" das sich im Norden 
Litauens befindet. 

Betriebsproduktion trug zum 
Auflau der zerst6rten Volks-

Litauens nach dem 2. 

Weltkrieg bei. Tiitigkeit der Fab
ivurde nichtnurin Li

tauen, sondern auch in 

Stadtgebiiuden und Bau

ernhi6fenandererRegionenvere

wigt. 



EMENTAS PASA UL YJE 

vienaskra.tasnegalii versti 
tatybq. Kuostatybossudetin-
n6, tuo patikimesnitj reikia 
mjq medtiagi!. ypae a.¢triai 
problemq iRkM spar'janti 
izacijosraida,poreikissaty-
idelius tvirtuas tiltus, pastatus 
engimus vandenje 
II a. Ainglijojc i mnolingil 
Will ( mergelio) inta degti 
raulines ka/kes. 1796 in. 
li technikas Parkerisatrado 
q Lin crgeliogainiticemen-
1824 in. las pats ilradyjas, 

t(oje teiperaturojedegda-
v k-ineii ir inolio iniSin, pa-
nino naujq ri. ainqjq 
Viagq, spahva primen aneiq 
dando provincijos uolienas, 

avadinojq portlandemen-
JogamnybagreitaiplitoAng-
'eirPranctzijoje,o nuo 18.50 

- ir kitose akanj EUropos 
(ybese, Rusijoje,JA I . 

oXX a. prad1io.s ccTelita.S 

biausia ir p ~la(iatsiai 1tat1-

CEMENT IN THE WORLD 

No land call exist without 
constructions. The more 
complicated the construction, 
the more reliable materials it 
demands. The development of 
civilazition showed how acute 
this problem t!as in huilding 
bridges,housesandconstirction 
in rie water. 
In 1S c. in England hydraulic 
lite wa.% made fin marl. In 
1796 the English technician 
Parker dwic'ovred how to inake 
cement frori marl. In 1824 te 
samne inventor made a new 
binding material, bunting clay 
and limestone at ven high, 

temperature. 7e new material 
was called portlandcement 

l)ecause its colour reminded of 
the rocks ini the proiince of 
Portland. Its production was 

rapidlv spreading ili Englal 
and France. Since 1856 it has 
been produced in Western 

2
 

ZEMENT IN DER WELT 

Kein Land kann ohne Bau auts
komimen. Je komplizierter der 
Bau, desto zuverlissigereBinde
mittel werdengebraucht.Mit der 
inlensiven Zivilisationsentwic
kiung,dem BediirfnissnachBau 
von grossen undfesten Briicken, 
Gelituden und Einrichtungen 
in JVasser tauchte dieses Prob
in hesonders scharfauf 

fin 18. Jahirhundertbeganninan 
ili England ars kalkhaltigen 
Tonei (Mergel) hydraulische 

Kalke zu brennen. 1726 hat der 
engliwhe Techniker ParkerZe
inentierstellngsinethodeaus 
Meielgefunden. 1824 e-zeugie 

derse/beErfinder durch Brennen 
der Mischung 1yon Kalkscin and 
7tn ein tet Bindemittel, das 
den (esteinen derProvinz Port
land idhnelt,tnd nanneestPort

ic-beiet . in Dig/and 
a rkreicm,io aic ' 'E'36 
un anre nLihe /i es
tc l a sllid18. 
2etropus, its.Sla1ld, USA. 



dojama ri.amoji stat'htl me-
d2iaga. 1929ill. pasaul)jejo pa-
gamiita68 mll. i. 
Cemento gamyba didliausiose 
pasauliovaLtbtse 
1990 m. (mh.t) 

Kin ija 203,0 
ISRS 137,3 

J,, " 75,5 

Japoinija 84,45 

ltalija 41,69 
IFR 39,26 

lraicIszija 26,98 

l)hiliojiBritanija 14,0 

CEMIENTAS IIET VOJE 

Grupt; L ieu vo.s versli in ki 

1912 in. jkI-r ,,Lietuvua port-
laiceiiento wdrot'".Jox ,pa-
litak ininierius irinok./inhuka.,s 

jodehtesuprojekiavoir.savo e-

me'je, tall) 1 art;nos ir I'alkiliii-
kt t, pastt';]iabrikq, kuri. 1914 

li. i. iakavaint k'hidos irniolio 

itahjo gauiiiti ce(iictaq. Pir 

tiojo la.iaulinio karo meai.s 

Europian countries and in 
Russia as well as in the USA. 
Since the beginniigof the 20 c. 
cementhasbeen one oftihe mai 
and most used binding 
materials. Iin 1929 the world 

produced 68 milion tois of 
centi. 

Theproduc'tiiu of cilnel ili the 
largest couniries of the word ill 
1990 (in/, I.) 

China 203,0 
USSR 137,3 
USA 75,5 

Japan 84,45
1tS4' 41,69 

GFR 30,26 

France 26,98 
GreatBritain 14,0 

CEMENT IN LITIUANIA 

In 1912 a groq of lithuania 

husiessinneu founded the 

company ,, itI u aitia /I 

p)rtl-htidceieitt". It Slppo-rted 

iP. Jode , all ('1ginel and 

3
 

Voin Anfang des 20. Janhirhui 
derts ist Zemnent das Wichtigst 
undgebriiuchlichsteBiidemitu 
im Bau. 1929 wurden 68 Mill. 
Zement in der Well hergestell. 
Zementherstellung in de 
grisstenStaaten der Welt 
iJ. 1990 (mill. t) 

SU 137,3 
USA 75,5 
Japan 84,45 

ltalien 41,69 

BRD 30,26 
Frankich 26,98 

Chiia 203,0 
Grossbritanien 14,0 

ZEMENT IN LITA UEN 

Eine Gruppe yon ltauisc/iet 
Uiil'riihmc'rn grundete 191 
,,Gesellschaft des Portandze 

inest. Litauens". Hire Iertrau 

enspersoli ingesieur utc 

I1Jseiischafth'rPlJode;projek 

1 uiid baint' ili .iii itil'i 1 
inathuind, zwichei 1/artnia 1t016 

druskininkai, iu' labfik, in dei 

v 



nmbuvo sugriauta,jrengimai 
aikintL 
;riklausoma Lietuvos Res-
lika 1918-1940m. cemenq 
7ortuodavo iLDidliosiosBri-
ijos, Belgijos,Danijos,Latvi-

Norvegijos, TSRS bei 
cietijos. 
,nento jve2imas Lietuvos 
pubi~coje (tkst. t.) 
6m. 31 

8m. 47 
8 m. 124 

nento gamyklos statybos 
isimas ne kartq keltas 1930 
40 metals,bet Lietu vos Res-
lika stokojo tarr, /c It, o u2-
nio firmos, brqstant II 
auliniam Karui, nesiyzo in-
ruoti Lietuvoje kapitalo. Vis 
So 1940 m. pradetas statyti 

ento fabrikas ties Skirsne-

ie, betprasidjs karasstaty-

nutrauk. Diskutuota ir 
*myb9statyticeinentogainyk-

4kmnelzs apvlik se, kurjau 
,0if2valgi.tidideliklintitt k/a-

sirit, s 1 Iakanis II Pasauli-
Karo bangai,i.Akilo reikalas 
greieiau atsta-ti stugriautq 
Grinvsiais buvo paversti 

(geisiniestit ir iniestelif, ga-
'it ir fabrikil. Lieuivq v~l 
ipavusios 7SRS partin ir 
aybine valdzia ie.kojo gali-
)hj PabaltijoirBaltanisijosir 
iningrado srities atstatmui 
ientqgaimnticiat at,panau-
lilt gausius darbo jOL,os i.-
ius. 

dydaina centrin;s valdlios 
ktyvav, tuoinetin) Lietuvos 

scientist,who on hisownpieceof 
land between the towns of 
Varizaand Valkininka4 built a 
factory which produced cement 
from local chalk and clay. 
During the 1st World War this 
factory was destroyeted. 
Independent lithuanian 
Republic importedcementfrom 
Great Britain, Belgium, 
Denmark, Laivia, Norway, 
USSR and Germany in the 
periodof 1918 -1940. 

Import of cement to Lithunia 
(thousandtons) 

In 1926 31 

I, 1928 47 

In 1938124 


The guestion of building a 
cement plant was discussed 

severaltimes in 1930- 1940, but 

Lithuanian Republic was poor 

and couldn't afford it,antd 
foreign firms dim 't risk to invest 

their noncx on the verge of the 
2th World lVar. In 1940 t/e 

construction of a cement plant 
nearSkirsneinun began,but the 
war stopped it. There began a 
discussion about building a 
cementplantin Akmneno district, 
because huge reso4rces of 
limestone had been explored 
there. 

The wave of the war moviog to 
the West, there arose a great 
demand to restore the devasted 
aconomy.Al number of to11s, 

factories and plants became 
rmins. The occupantpowerofthe 
USSR in Lithuaniawanted to 
produce cenent using cheap 

4 

man 1914 aus den hiesigen Ton 
und Kreide die Zementherstel
lung begann. In den Jahrendes 
1. Weltkriegs wurde der Betrieb 
zerstort, die Einrichtugengen 
vemichtet. 
1918-1940importiertedie unab
hangige Litauische Republik 
Zement aus Grossbritanien, 
Belgien, Danemark, Lettland, 
Norwegen, SU und Deut
schland. 

Zementeinfuhr in der Litauis
chen Republik (tauend0 
i.J. 1926 31 
i.J.1928 47 
i.J. 1938 124 
DieFrageeines Zementbetriebs
baus wurde mehrmals in den 

Jahren 1930-1940 aufgeworfen, 
Litauische Republik aber emp
fandBedurfnissnach den Geld
mitteln und auslandische 
Fimen knn tnsi/nicht 
eisen, ihr Kita ni

en tsliessen, i/r Kapital in Li
JW'e/ krieg herareifie. 1940
 

wurde inineerhinderBaleines 
Zenentbetriebs bei Skirsnemu

ntz begonne.,i, der Krieg aber 
hatte den Bau unterbrochen.Be
sprochen wurde auch die Mog
lichkeit cinen Betrieb in der 
Unigebung Akmen zu bauen, 
wogrosseKalksteinschichtenge
funden wurden. 
Nach dern 2. Weltkrieg entstand 
das Bedurfniss so schnel wie 
moglich die zerstorte Witschaft 
wiederherzustellen. Der Krieg 
hinterliess d'" oeisten Stadte 
und Stadtc,. Betriebe und 
Fabriken in - ainen. Besat
zungsbehorden der USSR such
ten nach V.loglichkeiten, 

http:if2valgi.ti
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hRiaudies komisarq taryba 
45 m. liepos27 d.priming nu-
.mqstatytiLietuvoje cemento 

myklq. Statybai 3'ikartq pasi-
ktas Akmenis regionas, ku-
me jau buvo iftirti gausas 
ento gamybaitinkamq min-
irmolio klodaL Pirmqfj pro-

ktq rengi Leningrado 
titutas ,,Giprocement" 1947 
praditistatybos darbai.Pir-
ji cemento gamybos techio-

,nzlinija paleista 1952 m. 
scjo 20 d. 

,IETUVOSRESPUBLIKOSVALSTYBINE IMONE 

AKMENES CEMENTAS " 

H imoniisvizilinis korteis 

rendimaspraddti statybq: 
S. 

ojektavimo pradia:1946 m. 
Iso 11 d. 
atybosdarbqpradl.ia:1947m. 
'kurtapirmoji sukainojikros-
v:1952 in. nigs"jo 20 d. 

IMONES DIREKTORIAI 

inasiJURAGA 
tnas JURAL (194 vlas PURMALS (1949 

51)
onidas ZASEDA TELLIS 

951 - 1954) 

!eksandrasANDROSOVAS 
954 -1956) 
ktoras MARKEVI(CIUS 

956-1959) 
eksandras SPUDULIS (1959 
962) 
:opoldas PETRA VIrfIUS 
962-1990) 

nonas VJyt.; ANUZIS ( nuo 
90) 

labour force, whish was wery 
necessarynot onlyfor rebuilding 
Lithuanian towns, but other 
republicsas well. 
Under the directions of central 
power, the Comissars'Soviet of 
LithuanianSSR issudean order 
to build a cement plant. It was 
decided to choose Akmen 
district, as it was rich in 
limestoneandclaythatwasgood 
for making cement. The first 
project was made by institution 
,,Giprocement"it Leningrad.In 

1947 tie construction of plant 
was started. The first 

technological line of cementproduction began to operate on 
September20, 1952. 

LITHUANIAN STATE PLANT,,AKMENE CEMENT" 

Importantdata: 

Tie decision to build tie plant. 

Jul), 27,1945 

The beginning of tie project: 


September11, 1946 

The beginnig of construction: 
1947The first rotatingkiln startedto 

work: September 20, 1952 

MANAGERS OF THE PLANT 

JustinasJURAGA (1947-1949) 
Pavlas PURMALIS 
(1949-1951) 

Leon idas ZASEDA TELIS 
(1951-1954) 
Aleksandras ANDROSOVAS 
(1954-1956) 


Viktoras MARKEVICIUS 

(1956-1959) 


A leksandras SPUDULIS 

(1959-1962) 

6 

Baltikum, BelorusslandundGe
biet Kaliningradmit Hilfe der
 
Zementherstellung an Or und
 
Stelle Verwedung der ergiebigen
 
Arbeitskrafte aufzubauen.
 
Der damalige Rat der Volks
kommissare der Litauischen
 
SSR hielt sich an die Richtlinien
 
der Zentralregierungund fasste
 
den Beschluss, einen Zement
herstellungsbetriebin Litauenzu
 
bauen. Furden Bau wurde Ge
biet Akmei gewahlt, wo grosse
 
fur Zementherstellung notige
 

Kalkstein-und Tonschichtenge
funden warden. Den ersten Bau
entwurf machte das Institut

Giprocement" von Lenengrad.
 

1947begannen die Bauarbeiten.
 
Die erste technologische Linie
 
der Zementherstellung wurde
am 20. September 1952 in Be

triebgesetzt.
 

ST4 4TSUNTERNEHMEN
 
DER LITAUISCHEN
 

REPUBLIK
 

,,ZEMENT VON AKMENE" 

Aus der 1,1sitenkarte des Unter
nehmens:Beschluss zurm Baubeginn: der 

27 Juli1945 

Projektierungsanfang:der 11. 
September 1946 
Anfang der Bauarbeiten:1947 
Der 1. Drehrohrofen in Betrieb 
gesetzt: am 20. September 1952 

DIREKTORENDES
 
UNTERNEHMENS
 

UstinasJURAGA (1947-1949)
 
Pavlas PURMALIS (1949
1951)
 
Leonidas ZASEDA TELLS
 

(1951-1954)
 

1., 

http:atybosdarbqpradl.ia


AWLIO tLAMAS 

vCEMENTAS -(
AEE0
leVanra SUDULS 

Cemenko gamybos -tehnologin S CHEMt-A 

® b dzato'iU \!V \inluvasM 

(1Iktukinr ip ~~f k IJ ge,,zinIo franoua 
fIntuvas autofrarzseootl 

STEBETOJQ,TAR)13A Leopoldas PETRA J'ICIUS Aleksandras ANDROS( 

l. rinkta 1990 in. grnod~io27dc. (1962-1990) (1954-1 956)
 
Stebctojq! tarybos pirnininkas Sirmonas Vytis ANUZIS ('since Viktoras MA RKE VI(.
 
Valerijus ZA VJA LO0VAiS 1990) (1956-1959) 

sckrctoriusKleinas RIM UTIS SUPERJ'JSORS COUNCIL Aewda PDUI 
nariaiDaliaBINKULIENE 1962) 

Vytuts ORSE~A Leopoldas PETRA VICons Elected on!December27, 1990. 
CISThe head of i/he council (1962-1990) 

EdmundtasDIMITREVIIUS Valerijus Zajalovas Simonas Vytis ANUZIS /A 
EdmundasKRIPAS SecretaryKlemas Rimnutis HIS!/(vom 1990 an) 
Julius U, PARAS Members DaliaBinkulienud A UFSJCHTSRAT 

JonasBorusevijius 
DJREKTORIQ} VALDYBA EinundasDimnitrevigius Am 27. Dezember1990 ge 

Patvirtinta1991 mn.sausio29 d. Julius UWparas Vorsitzende des Aufsic/hti 

Va lerij us ZA VJALOVA S 
Simonas V/ytis ANU2IS - direk. THE COUNCIL Sekretdir Klemas RIMUTI"~ 
torius, valdybos pirmininkas OF MANA GERS MitgliederDaliaBINKULI 

V/incas MONTI'ILA - direkt'o- Aproi'ed on January29, 1991 Vytautas Jonas BORUS 
rius pavaduotojas, valdyhos Sijon as V/ytis A iuiis - CI'US 
narys manager,i/ic headoft/ic council EdmnundasDIMITEVIC 

7 
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Ihinas KLIMAS - direktorius 
avaduotojas,valdybos nary 
Iius DANYLA - direktoriaus 
avaduotojas,valdybos nary 
!omualdasNORKUS - direkio-
'aus pavaduotojas, valdybos 

al's 

gimnantasMITUZAS - tyriau-
asis in2inierius, valdybos narys 

Valstybinje imonije 
,,Akmentas cenentas" 

7gaminta 1991 n:. 

'mento- 3125,5 ahkt-. tont!, 
inguoto .iferio ( asbesicemen-
r ) - 69501 t-k,. sutartini 

kl'(set 
vainzdfill (stlbescemt'niinii 


riiiodiainetro ) - 1,88.5,2 kin.
 

Vincas Monivila - assi.stant 

manager, council member 

Albinas Klimas - assistant 
manager, council memlr 
Olius I)anvla - assistant 
manager,council member 

Roinualdas Norkus - assistant 

manager,council member 
A lgimantas Mituzas - chief 

engineer; couicilmemer 
The state plant ,A/1k men e 

Cement "produced in 1991: 
cement - 3125,5 thousuml tons 

raffled state (asbestos cemen) 
69501 thousand leaves 
pipes made of a.sbestos cement 

diunt'er,) - ,,,'5,2 ki 

IllIi 

EdinundasKRIPA S
 
Ii
Tis USPARAS 

IREKTORIUM 
Am 29.Januar1991 bestiiigt. 
Simonas Vylis A NUZIS der Di-
rektor, Vorsitzende des Direkto-
Hums 

incas MON711ILA - der stel-

Ivertretende Direktor, Mitglied 

des Direktoriums 

A ibinas KLIMAS - der stellhert
retende Dircktor, Mitglied des 

Direktoriurs 
OliusDANYI/ -der stelhertre

tende Direkto; Miglied des Di

rektoritms 



PAGRINDINIAI GAMYBOS THE MAIN PRODUCING Romualdas NORKUS -der st 
PADALINL4I SECTION lvertretende Direktor, Mitgli 

1-OJI CEMENTO GAMYKLA: CEMENT PLANT 1.4 rotatory des Direktoriums 
4 sukamosios krosnys. Gamyk- kilns. In the plant there are Algimantas MITUZAS -,a 
loje yra trupinimo ir niiavimo crushing, sorting and packing Chefingenieur, Mitglied des I 
bei pakavimo skyriai, faliavtj, devisions, raw materials, rektoriums 
degimo, malimo,dulkiq surinki- burning,milling, dust collecting, Produktiondes Staatsunterne 

mo, mechaninis, elektros, re- mechanical, electric, repair mens,,Zement von A19en1" 

monto ir siatybos, laboratorijos building, laboratory i.J. 1991 

cechai departments. Zement - 3125,5 tausend t, 
Gamykloje dirba 778 2nmons, i There work 778 people at the Wellschiefer (Asbestzement) 

]ij 700darbininkl,78specialis- plant, 700 are workers, the rest 69501 tausend Vertragsplauen
Asbestzemnentrohren (wi vei 

ta, ineisiraivadovai. 78 are specialists, masters aiid aglicizen Durheser) 188
 

1991 in. pagaininta: chiefs. raglichenDurchesser)- 1885
 

portlandceinenzio M400 - In 1991 it produced:
 
149000t, 
 portlandcemientM400 - 1490001 HA UPTUNTERABTEILUNGJ 
greitkiet'janioporilandceinen- fast hardeningporlandceient 
eio M400 - 43J000t, M400 - 4300001 Der 1. Zemenibetrieb: 4 Dre) 
sielinio portlandcemeneio - sandportlandceinnt- 1430001 rohrfen. Im Betrieb sine 
143000t, cementfor roadcover 39000 t.- Zerkriimelung-, Sortier-un 
cemento keliq dangai- 39000 t. CEMENTPLANT2: 4 big (185 Verpackungsabteilungen, Ro 
2-OJICEMENTOGAMYKLA: m. long, 5 m. diameter) ,)tatory stoff-, Brenn-, Miihl-, Staul 
4 didliosios (185 m. ilgio, 5 m. kiln. are 3 s, (lions sammlung-,There - Maschinen 
dianietro) sukamosios krosnys. burning, grinding, c. , tics. Elektro-, Reparatur-und Bau 
Ganykloje 3 harai degino, There work 405 people - 373 Lahorabteilungen. 
ialinno,eneigeiikos. Dirha 405 workers, 32 chiefs, specialists, Beschiiftigienzahl:778 (700sin
2tnone6, i1jt! 373 darbininkai,32 masters. Arbeiter, 78 siid Fachleutd 

vadovai,.pecialisiai,ineitrai. A SBES TOS CEAIENT Werkineistet; L'iter) 
1991 in. pag'aminta: PLANT. there work 293 people Herstellungsprograrnmi. 
porlandceinenioM400 - 271 workers, 22 specialists, 1991. 
125000 1, anisiersand chiefs. PoitlandzenentM400 - 149000 
greitkietjanzioporlandceinen- Ii produces: schnellverhiirtenderPortlandz, 
cio AM400 - 1634000 i, ruffled asbestos cement (slate) nient Al 400 - 430000 t, 
M500 - 6050001. leaves (1750x130x5,8 imi) Sandportlandzernent-143000, 
ASBESTCEAENeIO GA- pipes and clutices of rari'ios Zement fur Strassenbelag 
MYKlA: dirha2 93 fiiones,itjj! diameter imade of asbestos 39000 t. 
271 darbininkas,22 specialistai, cement for using underpressure Der 2.Zenentbetrieb: 4 Rie 
mneistraiir vadovai and without pressure. sendrehrohrofen ( 185 in lang, 
Gainina: banguotus asbesice- i Diameter).ln Betrieb gibt e. 

enio (fiferio) lak.tus RA H' MA TERIALS AND Brenn-, Miihl-und Energiepro
Ifl 1(175.Ox1130x5,,8 rm), [vairaus THEIR PROJ"IDERS duktionsbereiche. 405 Leu t 

diaileiro ashesicemnentinits Data of 1991 sindbeschaftigt,373 unierilinet 

ainzckiusi irmno'asshqiniaisir Limestone (IocalpitKamipnai)- sind Arbeiter, 32 leiter, Fach 

/ksht'gianisInaiidyniamns. 4321, 7 ti. t le'tle, Ikirit iste'r. 

' 
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ALIAVOS IRJ, TIEKEJAI 

1991 n. duomenys 
Klintys (vietizis Karpnq kate-
ras) - 4321,7 tikst. , 
Molis (Saltdkiq molio karjeras) 
- 1315,8 tikst, I; 

Gipsas (Saurieokasykla Latvi-

joje)-5 takst.,t; 
Piritodegenos (Kingisepogamy-bitosdgen(ijiKgase,,Foforit") 
- 70,3 ttsu . fr," 

Opoka 	(Stoni.kii karjeras) 
10, 6 i~ksr.I; 
Fosfogipsas(Kdainih chemijos 
amykia) - 52,1 t ;hkei. 
rosfogipsas (Gonielio clwmijos 
omblinatasBallarusijoje)- 23,8 

ut-kst, t. 


KURO IR ENERG4JOS 
SALTINIAI 

'991 m. duomenys 
lazutas (pagrindin tiekja 
4aleikiiq naftos perdirbuimo 
'non;)- 469,2 t-kst. I, 
;ainf;iiSdujos (gainyhineika-
'linei)- 54776 t-kst. kuh. m, 
lektros enelgija (gaunania 2 
zaitinino 110 kv linijonis i 
ietuvos energtines sitemos) 
97257mhi 1.1h, 

(-ik 

fotojai 


fazuIo aplanauja28 Dar-

AUTOTRANSPORTO UKIS 

uon turi 146 jvairiif markit ir
Rjil70iskrlis atol~iina,uskirties aUtoninias,is jt! 76 

vivaries, 14 autobusil. 
)9im. pene a 5353 takst. kro-

Piif. /uinotrai.porto 0i~ aptar-
ij . 105 tartot-apa
ja 10.5 darhuotojni. 

GELEZINKELIO UKIS 

lez'inkeliu 1991,n- in.siLsfta: 

Clay (SaltiWkiaiclaypit) -1315,8 

/. t 

Gyps (Siauies pit in Latvia) - 5 
A t 

Pyrite (Kingisisep plant 
,,Phosphorite")- 70,3 t/. t 

Opoka (Staniikaipit) - 46,6 th .t 

Phosphogyps (Kdainiai 
chemicalplant) - 52, 1 th. tPhosphogyps (Gomel chemical 
plant in Bielorussia) - 23, I t 

SOURCES OFFUEL AND 
ENERGY 

Dataof 1991 
Oil (the inain provider is 

Maleikiaioilplant) - 469,2 th. t 

Naturalgas (for boilers) - 54776 


th. cubic m. 


Electric energ (it comes in 2
, 
ines 110 kV from Lithuanain 

energeticsystem) - 397257 mli. 
kwh 

28 workers arein chargeofoil. 

MOTOR TRANSPORT 


SERVICI7 

The plantpossesses 140 'ehicles 
of all kinds, anong them - 76 
trucks, 14 buses. 

1991 thO , caried5353, 1 Ili. of 
l 	 ofload. 105 iiorkers are in charge 

ofFosfogips 


RAILWAY 

In 1991 there were setGoinel 
rI 4473 arer ies ofrailway: 44732 carriage. of 

cement (aniong them 1045 
carriages were exported). 972 

cariages with slate, 1258 
cariages with ashestos cenet'i
pipes. The plant has 11 .slw 

engines. 287 workers are in 

chargeof raihliay. 
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Heerstellungsprogramm i.J. 

1991:* 

Portlandzement M 400 
1250001, 
schell verhartenderPordandze. 
ment M 400 - 1634000, 

M 500 - 605000 t. 

Asbestzementbetrieb: 
Beschdftigtenzahl 293 (271 Arbeiter,22 Fachleute,Werkmeis
ter,Leiter)
 
Produktion.
 

Wellschieferplatten ( Asbestze
ment) (1750xl130x5,8 mm) 
Asbestzementrhren und-muf
fen mit unterschiedlichem 
Durchimesserfiir Druck-und 
drucklose Leitung. 

ROtlSTOFFEUND
 
LIEFERANTEN
 

Angabenfir Ja/r1991
 

Kalkstbin (iiesigeKalkseingru
be von Karpnai) 4321,7 au
send t,
 
Ton ( 7ongnihe von kalaiWiai)
 
- 1315,8 tausend t,
 
Piritushorst ( Produktionsverei
nigung,,losfori "1on,1 Kingiep )
 
- 70,3 tausend t,
 
Kieselkalkton ( Grbe von Sto
nikiai) - 46,6 tausend t,o oi' 	 (Gi ni er vnK

(tCeriewerk von Ks
dainiai) - 52,1 tausend t, 

tosfogips ( C/hetniewerk von 

in Belorussland) - 23,8 
tausend I. 

BRENNSTOFF-UND
 
ENERGIEQUELLEN
 

,,ingabenffirs 1991 
Masut (ltauptanlieferer-
Erdkiraffinerievon Ma*eikiai) 

469,2 tausend1, 

b;r 



44732 vagonai cemento (tame THERMAL SERICE Erdgas (firden Betriebskessel
tarpe1645 vagonai- ek portui), Every year the plant produces raumn) - 54776 tausend Kubik
972 vagonaigiferio, 1258 vago- 419 thousand Gcal of heat. In meter, 
naiasbestcementiniqvamzdliq. 1991 the plant of asbestos Elektroenergie (Versorgung 

lmon turi I I .ilumvetij. Gele- cement and the state durch zwei 110-kv-Leitungen 
finkelio ak i aptarnauja287 dar- concentrate plant ,yKarpnai" 'om Verbundsysthem Litauens) 
buotojai. recieved 66,9 Gcal ofsteam. - 3972.57 kwh. 

UMOS KIS ep tconumed 0asutirtsciaft wird v'one 28
SILUOS KISThc'liitCiZA~l c I 000 U~l If erktiitien nedient. 

ofhot water.It supl)ies thei towni 
Per meus imonpagamina419 

tMkst. gigakalorijifiltmos. of Naujoji Akmen; witi 60,4 TRANSPORTWESEN 

Asbescemeneio gamyklai ir Gcal of heat (heatig and hot Das Unternehmen verfiing iiber 
valstybici gel2betonio jinmei water). 146 verschiedenartigeKraftfahr
,,Karp;nai"1991 in. patiekta WATER SUPPLY zeuge, daninter76 Kippautos 146,9 ttt t olgaro. A utobusse. 

Gcal M 1991 technologicalprocesses 
Kar., o vandens 16000 Gcal Giiertransportffim- Jahr 1991: 
66, 9 L,vt~. Inr GiiuspJr 

Kuadota jmanide1. demanded 2622 Ili cubic metres16000 l 5353,1 tauseid1. 
sunaudota imnmie. Naujoio. of waterthatcamefrom the river Beschiiftitenzahl105. 
A1kemenm~s miestui patiekta66,4 A4u /(1foi / 

Gcafihios(fidyias r kd- Agluona aiid from /he 
l as ir karg- Sahlauskiaipond. EISENBAiiNWESEN 

as 'aiduo). The area of Sablauskiaipom i. Bahntransport im Jahre 1991: 

VANDENS UKIS 123,8 ha, its size iv 2 rain cubic 44732 Giiterwagenimit Zement 

Tecinologm ns reikmnzms 1991 metres. (dartmwer 1645 Wagen zur Aus

in. sunaudota 2622 tkst, kubi- Drinking water supplies reach fuhr), 972 Gitterwagenmnit 
rii! metn! vandens d Aghionos 3044 tih cubic metresperyear In Schiefer, 1258 Giitenvagen mita3e3 guoiniq 

-pc Sahlauskijttuenkinio. /kmen ; got 3021 ti cubic ternehmen verfiigt iiber 11 Die

mupq irq Ilik. m1991 t/ie town of Naujoji Asbestzementrihren. Das ln

mnetres of drinking water. 
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-'at I 

Sablauskitq ivenkinio plotas 
123,8 ha, tCris - 2 mln kubinit! 
metr"j. 
Geriamo vandens versloves pa-
regumas 3044 tMkst. kubiniq 
wereu per metus. 1991 m. Nau

1siosAkmen smiestuipatiekta 
3021tltksi. kuhiniq 'netrnjgeria-

,novandens, 

EKOLOGINIS UKIS 

rmones eksploatuojamq van-

lens valymo irenginiq pajdgu-
nas 10 t rgkst, jetr tkubia 
,andensperparq. Permetus if
,aloma 2,5 rn kubiniq metr 
,andens. 

'er metus sugaudoma 1125 
qkwt. t klhmkerio dulki. Irengti 

'2 elektrosfiltrai. Priecemento 
ialunij, ceientoir k/inkerio si-
sj heipakavimo a.inq jreng-

I per 40 rankovinit! filtrqi . 
ugaudytosdulkes grtqlinamnosI 
ikamqsias krosnis 

EKOLOGICAL SERVICE 

The cleanizgeguipment used by 

the plant has industralcapacity 

of2,5 min cubic metres of water
 
perJhrliche 
Every year 1125 h t of clinker 

dust is caught. There are 22 
electricfilters. There are over 40 

sleevelike filters nearthe cementf 

milLs, cement and clinker silo, 

packing machines. The caught 

dust is turned back to the 
rotator)'kihlts. 
TRAINING OF SPECIALISTS 

Every year the state plant 
,Akmen; Cement" trains 200 
new workers on average, 350 
workers improve their 
qualifications,2000 workers are 
tested anew. Ever)' year about 
100-120 engineers and 
technologists improve their 
qualifications in their 
professional sphere as well in 

safety engineering. 
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sellokomotiven, Beschaftigten
zah1 28Z 

WARMEWIRTSCHAFT 

WyGrmeerzeugung 419 
Dampfanlieferung dem Asbest
zementhetrieb und den Staat
shetrieb ,,Karpuna;" i.J. 1991: 
66,9 tausend Gcal. 

Heissiwassergebrauch:16000 

Gcal. Wiirneanlieferungfiirdie 

Stadt Naujoji Akmenc: 66,4 
Gcal iirne (Heizung und 
Heisswasser). 

WASSERWIRTSCltAFT 
1991 hat man 2622 tausend m3 
JWasser aus demn Fluss Agluona 
und 1333 tausend m3 Wasser 
aus dem Teich Sablauskiaifiir 
technologicheZiele gebraucht. 
Der Tc'ich Sablauskiaimit einer 
Fiichevon 123,8 ha, Fassungs
vem6gen von 2 Mill.m3. 
Kapazitiitder Wasserwirtschaft: 

3044 tausend m3 pro Jahr.An
liefe'nng der Stadt Naujoji Ak



DARBUOTOJiQ RENGIMAS TIlE SYS TEM OFLA4BOUR men J. 1991:3021 tausendm3 
IR MOATMAS PROTECTION Trinkwasser. 

Per metus vaktybin',je imonje Collectiveand other agreements OKOLOGIEWIRTSCHAFT
 
,,Akmens cementas" parengia- oblige the adminLirationof the
 
ma viduitzikai po 200 naujq plant to garantee safe working Kapazitdt der Wasserein 
 rictun
darbuotojib kvalifikacijq pake- cotulitions. The factors harmfulha 35 (labuo~oq, 	 gn fuir Re oTigung: 10 tausentae rn3 Wasser pro Tag und Nacl. 
lia 350 darbuotojl, peratestuo- for health ar, the following: irlic/ winl 5Mill.im3 'asser 
ja.na 2000 darhuotojt. vibration, noi.se, du.st, hig/h 
Ka.smet 100-120 in-inerijo temlperaure in' working llacv.. gc'reinIt. 

Jthrlich wird 1125 tausend Itecizijukelao~ dabaoojiT c epariomcii o in1)01 r 	 Kliukersinulb atufgefangen. Es 
si d2 er ofialL ngcziei.profcsin , kialifikacijil, atnauji- pro ection vA in chitaige of the 

na ir pagi/ina .mugutio techni- workers medical check up, sn den ementinthen, e

kos, darbo ala tqos ini s. medical .erv'ice, afe latbour Aiudn keini/o.' , ZC
condfio~s Klinkers-ilos, lerpacadteir ontol.ment-und 

DARBO ASA UGOSSIS TEMA condiiiofis der coli t kungsiiaschinen sind inehr als7"hw workc't ofthii. ,hTpartauntz 40/l're/filtereingeriuhtet.Auf
Kohekt'iint;.vtartis ir kiti s.vita- measure the noi.sc, vibration, gefangen er Staub wird in die 

rimai inon s . admniniistracijq dust, lighting, instruction DeIahrhrofen zu uckg egiibe i. 

ilareigoja u1ltikrinti si ikas ir workers onl safe' mcth .s of 

saugia. darboqlyga.s.Si cikatai work, check up the 'quipmen. BESClA'II,'i(;'FENSItULUNG 
kcuikeniiitgi.silaktoriaivra v'it iii workuiing lpacc~. Jahrlich werden durchschnit
racija, jreligim ltitlkna.l , dIll- The rateof the worker . ilhne..scs Ilich 200 iiete Arheiistiiiige in 
k etumas, atuk.ta temlperai-ra and profc. .ional di.sca.wc.s is staatlichen iIniemnehmen ,,Ak
ganniv/.) patallmie. I)arbo satu- stable. D)uring I/le'a c 'ven. rn ei' . cemuentas " atikelent,350 
gos profihiktika, ptic-hira,kont- worker i ill bor 10 da'v.. Beschijftte weiterausgebildet, 
role,darluoojt kotst.Iaviisl in 2000 lerktali, 11ges t .
,ncdicininiiu tijt no i llllt l ff- flEA I.T PRO TE C('TI A 0 0 e kin1i011l icc/1Adihrlich hekoztm 'n 100-120 Ilnlasi jniont.%dn/) apsaiugos.ir The pl imt ,,Akiem'i" (' 'n n " ge'niur' uid l'vhl/iker If,'icie
.%a witt1lni
t 'echniko.skVrjil.. hias created a r'a.on / ' i('he(iih 
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yriaus darbuotojaitikrina 
AdSmo, vibracijos,dulkitumo, 
.fvietimo parametrusdarbo 
tose, rengia instruktaYus ir 
igiq darbo metodq mokymo 
-~mirnus, kelimo ir sildymo 
,igimy eksploatavimopatikri-
nus bei kitas kontrols prie-
nes. 
oneje stahilus bendrasis bei 
fesinis darbuotojt! sergaritt-
s. Per metus vienas jiiolls 
*buotojassera vidutini.kai 
dienti. 

SVEIKA TOS Al'SA UGA 

,i1je ,,Akmen ;s cementas" 

urtapatogiir viieums darbuo-

MiV priebama sveikatos ap-
os sistema. 

ioje imonje veikia sveikatos 

ktas. Jame pacientusaptar 
"afydytojas ir 6 rnedicinos 
oialo darbiiotojai.Atlieka-

vivos f'ioterapim;s Proce-
os, injekcijo.s, veikia 
atoloi ky binctas., 

joiossAknen,;s iieste vei-
Uloils sanatorijaprofilak-

1reas. Cia ligonius 

rnauja 34 darhuotojai,j ill 

Vjai. f/eikit fizioterapiniv., 
9, vandens procedit- skY-
gdonosios fzkultaros,fkltroi 1/I- .,doosio 
,icijij, stoiiatologinis ir 
Widrzj kabine'ai, Yra pailsio
Pos. 1991 ,raioija

1m.saoiatoriJa 
0laktoriumas aptarni a 

o" n( it i ,,Akncmus ce'-

o"beikittniestojmnoni ! ir 

protection system, which is 
accessibleto allthe workers. 
Health service operates at tite 
veryplant.A doctorand6 nurses 
take care of the patients. All 
kinds of physiotherapic 
treatment, injections, 
stomatological service are 
availablehere. 
7he plant has a propohylactic 
sanatorium in the town of 
Naujoji Akien;. 34 medical 
workers take care of patients 
here, ainong them there are 3 
doctors. 77ere one can find all 
sorts of procedures., 

physiotherapic, mud, water, 

ginastics, inhalations. Te 
prophylacticsanatoriuw in 1991 
treated 1480 people from 

,,Akmen Cement" and from 

oiler enterprises. 

CONDITIONS FOR 


WORKERS' RESTAND 
REIAILI7A TION 


I'rtheworker summerresth' 

llalit ,,Akinent;,Cement "has it. 


own residence near the Baltic 

sea and in the health resort 


Druskininkai. There is 


beautifulplaceforfor weekends 


near the river t 30 ki 


fromn town of NaujojiAkmem;. 
'7u, plant has he placesfor restin tire fo)llowing health resort.s 

nearthe Baltic Sea: 

mIcaaa laltce
i/ic B 
IIii I'alanga- 80 Ihle-. 2
Ii Pervalka (Neringa) - 20 
places ( )iiditstellh. 
In icala (Latvia) - 401)laces 

in hepal resort Druskiankai16 

J.places 
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rausbildung,erneuem und ver
tiefen ihre Arbeitsschutzken
nitnisse. 

ARBEITSSCHUZSYSTHEM 
Vertragder Belegschaft und an
dere Verabredungenverpflichten 
die Administration des Unter
nehmens gesunde und sichere 
Arbeitsbedingungenzu garantie
ren. Gesutndheitschiidlichste 
Faktoren sind Vihration, E 
richit iigenliirin,Staubigkeit, 
hohe Temnperatur in Bettiebs
rauien. DieArbeitsschutzabtei
hngdes Untenehmnienssottfir 
Sicherheiistechnikprojhylaxe' 

aufsich und - kontrolle, 
Beschiifigtenberatunguut me
dizibischeBerreuung. 

piifen Lm, Vibration-, Stau

bigkeits-, Beleuchtungsparame
ter an A rb eitsstellen, 
verantstalten Belehrungen, un
terichiei in Betriebssicherheit
sitethoden, kontrollieren den 
Ilebe-und Ileizeinrichtungen
betrieh u.a. 

Stabile AI/gernein-und Be, 'f
smorbiditat der Besciftigtei. 
Jahrlich ist ein Arbeiter im 

Durcschniit10 Kagckrank. 

GESUNDIIEIJSSCIIUTZ 
des Gtrernehmd/eii. ,,l~Ziem!as Geiiiidhitschty.ystemo 

des U/iteneincis,,Zemen yon 
Aknien;" mit bequem lnd fiir
alleA rheiterzugiinglich.
Es funktioniert eine Sa-

Da bedient die Pa
lienten ein Arzt, ihn helfen 6 
Mitarbeiterdes Gesundheitswe

sens. Es werden all' P/hvsiothe

rapieheilvetfahreidurchgef'fihri, 

.1 



DARBUOTOJ, POILSIO IR Forshort rest in ,,Vnytn" - 160 Injektionen gemacht, zur
 
REABILITACLIOS S4LYGOS places. Verfiigung steht ei Stomatolo-


Darbuotojqt vasaros poilsiui The placesfor rest operate in 9 ge.
 

imone,,Akmenes cementas" turi shiftsfrom June till September. In der Stadt Naujoji Aknen
 

nuosavasbazes Baltijospaji'4ryje ,,Akmenes Cement" hasa sports gibt es das Betriebssanatorium.
 

ir Druskinbiktt kurorte ir trum- palacefor its workers and their DieKranken werden hiervon 34 

pam savaitgalio poilsiui - prie families. There is a big hall (983 Mitarbeitern des Gesundheit-

Vinyt ups, u 30 km nuo sq. m.) for games, a swimming swesens (3A'rzten) bedient. Es 

NaujosiosA kien s iiliesto. pool (25x14 in). Ithasaplacefor funktionieren Physiotherapie-

Baltijospajaii)je veikia .fiospoil- shooting. It suppors the aviation zimm er, Aloorbiider, Wasser

sio baz's: club trainingglider pilots and hci Iv e rfa h re na htei lu ng, 

Plalangoje- 80 vietq. parachutejumpers. There are Kabinette fitr kurative 

Pen'alkoje(Neringa) - 20 viettl, good basketball,foot)all and Kijrperkuhur, Stoinatologie, 

Rucavoje (Latvija) - 40 vieti'. voleyh all team, in any tleilverfahren, Entspan-

Poilsio baz ;Dnskininkti kturor- chessplaqers at the plant. nungsriitn('. 1991 hat das Bei triebssat:atorium 1480 
It' tri 16 vienl. ECONOMICSANI) FINANCE Alenschen aus ,,Zemett von Ak
7Truupalaikioi)Oilsio haze; ,, Virth'a"- 160 . biettV Genaral regulations capital of Metl; " und anderen Beirieben 

Poilsiabazes veikia pamainomis tihe pla 100stt% %ehande. dier S9ad 
nuo birdelio I iki rugs "joId. including: state capital 90 % ERHOLUNGS-UND 
Ak;yviai sportuojantiems imo- capitalofshares10 % REHABILITATIONSBEDINGUNGEN DER WERKTAITIGEN 
nes darbuotojams bei jil fei- PROFITABLENESS 

moms skirti ,,Akmen.s 1 Zur Erhohng im Sommer hat
 
cemento" sp)rto nimai. Juose 1991 prftlenes das Unternehmen eigene Erho
'ra 983 kt'. implotosporto 4aidi- 7r porofitalhc'ess of plalt hlngs'heine an der Ostsee und
 
mil sah;, 25, 1.1 in plauk'mo a- The'olur tol)rhitu l p 37 :'. im Kurort Duskininkai,zur Er
.'eina.s. fmolt; 1111- .aludvino oftu' l/ant. gdulg fioch'nendeamI/teprOfltalhhules h an 
sporto l"azi'. Ji remia iregulatio capital33 "; Flu.s Vini,t(;, 30 kin von Naujoji 
technikos.portoklubq, rengianti INCOME STRUCTURE AND Akinen enifert. 
sklandvmo irparaintt1ii)ospor- RESOURCES Am Ostseestrandfunktionieren 
to entuzasttt. Lietnvos ir Ak- 1991 folgende Erholungsstationen: 
i CeI;s rajon prc lh;se n n in Palanga-80 l'lize, 
dalvivau,,a jino,, krp,inio, Jut- 1n in Pervalka (Neringa) 20/ni l l,,,leru,r I -,Plitze, 
holo, tinklinio, (uadiilo, ,ach- -I -.!-'nI-W ,. ...
 

mna inink. kIinand(A. 1 in Rucava (lettland) - 40 
--f, ,,-, 212i1 - 7 . l tze.
 

jor .late- h0--2 I , 71

EKONOAIIKA IRFINANSAI for a1wf-,,,1 li Kurort l)n.okininkai gibt es
 

Istatinio kaitalo strukiira f,,,,T 2,0 10 Plitze, in ,, Virvyt " 160
, 7,1 


Jracvu,,,,rata '' 'i Ilitze. Lrholug.sstationen sind 

loi;.s tbendras jstatii kapita. EXiENSES STRUCTURE voie l.Juni1is ziun l.SL'eptLember 
las 100 proc. 1991 (%) in 9 Schichten in Betrieb. 
tame tarpe; t'al'st),hiniskupitalas 1C Fir aktive Sportier ste/it der 
90 proc. -1he/.Kt-,tiit . ,, Sporipalast zur J1erfligung. Da 
akcin£i kapitalas 10 proc. ,,,w,,,,b,,i gibt e.% inc 983 m3 grosse Tin

adilg,,'n,a,,,,.nit uhalh', eia 25A 14 in grosses ial

2).
 



Rentabilumas 

1991 m. rodikliai, 

.rmon&rentabilumaspagalpro-
Jukcijossavikainq37proc. 
rmones istatinio kapitalb renta-

ilumas 33proc. 

PAJA SRUKTURA R 

19TINL 

1991 M. 

Pajainm Pajantnq kiekis Pajarnq 
Saliniai nikst. rb rtn4Aknfiraproc., 

Bicndrosios 
pajamos ji 274446,8 l 
ul cetncntq 212161,3 77,3 

uliferj 18623,1 6,7 
ul asbcstcc-
mwntinius 16951,4 6,18, 
__amzd__ iu__s 

ul kitq 

produkcijq 26713,0 9,73 


ISLA IDV S TR UK TURA 

1991 m. (proc.) 


R~laidt ! pobadis Prc 

, isaimon s sa tikaina 
tame wipe 

aliavosirpagrindins 8 
medfiagos 

,a_albin&med __agos 5 
cnerg5etiniairesursai 60daroop.nokjimo 15 

lMos 

a,,,rti'acija 3 
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PELNAS IRJO 
PASKIRSTIMAS 1991 m. 

'vsogautape/no 1991 metais 
3766 tftLt. nTblh 
r'elnopanaudojitn 

t pa Proc. 

i ahnvbinia 
nokeve'iaij biudlctq 40 

1pelno mokrstiia pkenos 3030
pahwbnolkapo 

.at.'biniokapita/o 12 
naudojiintq 

fnonci tikfs pelnas 58 
prLkaitiuoti 2 

.identai akcininkamr 
maaaudotoslaba. 
ainaujostechnikos 
eginui,projcktavimno 

,abams _ 

ibnekctaprcrnij, 
,qemn 10darbuotoj,. 

sources ofencgv 60 

wages 1 15 
amorization 3 

epair aoter 1 6cwc 

nonproduction 3
+' 
PROFITAND ITS 

DISTRIBUTION 
1991 

The holFussball-, 

73766 thousandroubles 


use ofprofit 

All state taxfor budget 42
 
including: profit tar 


inierest for using stae 1
 
capital 


7heprofit remaining 58
 
at the plant 


including: dividcnd2
 
forshareholders 2 


charityncKw technical I 

devicesproje is
 
premiuns and 


bounties for workers 
 10
 
forsocial and cultural 8 


prograrns
creve fund 14 


reserve fund ofshare 22
capital 22______ 

TRADE UNIONS OF 

WORKERS 


There is the trade union ofconslrxtioe workers at the state 

plant ,,Akmen Cement"a It 
o rs.Thereconsist of 1700 m em be 


are29 organizationsatdifferents 


departments. 

Tiehighestorgan of the union is 


conference, takingplace every 3 

years. 

Committees of primary 


organizations make reports on 

their work and are elected every 

2 year
yermentr6hren 

The committee of tradeunion of 
plant

theplantconsistsof27mmbers, 
delegatedbyprimary tradeunion 

organizations of other 

The chairman of the committee 

of pat i trade union Drqsutis 
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lenschwinmbad, einen Schies

splatz. Das Unternehmen un
terstiitzt den Lufttechnikklub, 
der Segelflieger und Fal
lschirmspringerausbildet. An 
Meisterschaften Litauens und 
des Bezirks Akmenu nehmen 

Basketball-, Volley
ball-, Schiess-, Schachspieler
mannscnaften tell. 

OKONOMIK UND FINANZEN 

Strukturdes Grundkapitals 

Grundkapitaldes Unterneh

mfens 100% 
darunter: 

Staatskapital90% 

Aktinkapita110% 
Eintrdglichkeit 

1991 

Eintraglichkeit des Unterneh
mens 

nach Produktionsselbstkosten 

Eintriiglichkeitdes Gnidkapi

tals33% 

STRUKTUR UND QUELLEN 

DER EINNAHMEN 
1991 

Quellen d Einnahmen-

RbLEinnahraen menge tausend EinnatenEiahn%% 

lge,,einc 274448,8 100
 
Einnahmen
 

daruntcr: tr
 
Zemen 2
 

ffir Schiefer 18623,3 6,79
fiir Asbestze- 16951,4 18
I 

fur anderc o i 
9eo3
 

ktionsartenI 270
 

AUSGABENSTRUKTUR 

1991 (%) 

A usgabencharakter %
 
Selbstkostenpreis des 100
 

Unternehimens 10 
darunter: Rolhitoffe a 8 

tau ttnatcrialen 
lthlfvnaterialicn 5 

;" 
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8dai,,r8 
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programoms realizoti 
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akci oapto 22 
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DARBUOTOJ APROFESINE 
S,4UNGA 

Valstybin&ie jmonje ,,Akmens 

cementas"veikia Statybosirsta-


tybiniq medliagtlpramonsdar-

buotojq profsqjungos 
organizacijaJoje1700profesi-
nes sqjungos nariq. Ikurtos 29 
pirmins (cechq, ban) organi-
zacijos. 
Auk~rciausiasprofesines sqjun-

gos organizacijos organas- kon-

ferencija,jaukiamakas 3 metai 
Pirminiqorganizacijqkomitetai 

atsiskaitoirrenkamikas2metai. 

lmones profesitus sqjungos ko-
mitete27nariai,deleguotipirmi-
niq (cechtj, bar) profsqjungos 
organizacijl. 

lmonsprofv( jgoskomiteto pir-
mbzbzkas DrqsuitisLA4KA 17CIUS, 

ifrbiklas1991 m. kovo 12 d. 

IMONt IR MIES TAS 

Darbininkqgyvenviet 3km nuo 
cemento gamyklos per 4 defimt-
meius i.faugo i Naujosios Ak-
menis miestq, kuriame dabar 
gyvena 14 tkstaneiq 2moniq. 

lmons ir miesto akis glaudgiai 
susijq. Per daugeli metil jmou 

pastat 3180 butq ir bidividua-

liq namij. jmouo miestui tickia 

Silumq irkardtqvanden, eksplo-

atuoja geriamo vandens verslo-

vq. Daugelf rnett ,,Akmens 

cemLntas" atlieka arba finan-

LAKA VICIUS was elected on 
March12, 1991. 

THE PLANTAND THE TOWN 

The workers' settlement, 3 km 

from cementplant,grew into the 
town of NaujojiAkmen durbig 
4 decades, the population is 14 

thousand at present. The 
economics of the plant and the 

town are tied together. In the 

periodofyears theplant has built 
3180 flats anzd individual 
houses. The plant supplies the 
town with heat and hot water, 
operates drinking water 

enterprise. 
In 1958 the plant built a palace 

of culture which became the 
centerof the town's culturallife. 
All kinds of banks, folk music 

groups, choirs, performers, 
children's art studio find place 

for work, rehearsalsand shows 
underits roof. 

The plant ,,Akmen Cement" 
operates a number of 

engineering networks, supports 3 

secondary schools and the 

central hospital. The people of 
the town are allowed to make 
use of the plant's resting places. 
The town andpeople livingin the 
vicinity can watch TV 
programms broadcasted via the 

transmitter set up by, the plant. 
The activity of the ,,Akmen 
Cement" keeps in line with the 

directions of activity of other 

plants in the town. The state 
plant of construction materials 
in NaujojiAkmen supplies the 

cement production with lime 

and clay, operates the pits and 
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7XiequelUl 60 
ems- 1
 

MudodesLeisgs- 15
 

3 

Remo-und andre 6
 
Geldmie
 

Anorisieung 

nichtbetrieblicheAus
gaben _ 

DER ERTRAG UND
 
VERTEILUNG
 

1991
 

ErtragfarsJahr1991:73766tau

send Rbl. 

Ziel dcr % 

Alle Staatsicucm des 42 
lBudgcL

lnntcr:Gcwinnsicu 30 
LonbardZinsf1ir 

Gcbrauch des 12 

Staatskapitals 

Dem Untercinn 58 
geblicbenerGcwinn 

da 	ntcr Dividaiden 2
 
PrAktionidre

wohrtii 

Auiom,'siangu 

Peohaniearbw 10 

u.GratisZugabCn den 
Mitarbetem 
Sozial-und 8 

_ Kulturprogramm
 
Gcinnrcsevefonds 14
 

Rcncfondv dcs 22
 
Akfijnkapitals 22
 

GEWERKSCHAFTDER 
WERKTATIGEN 

Im Unternehmen wirkt Ge
werkschaft der Bau-und Bau
materialienindustrie. Sie 
umfasst 1700 Mitglieder.Es sind 
29 Grundorganisationen 
gegriindet. 
H6chstes Organ der Gewerks
chaft ist Konferenz (alle 3 
Jahre). 
KomiteesderGrundorganisatio
nen werden alee 2 Jahregewdhlt 

hnm Komitee der Unterneh
mensgewerkschaft sind 27 Mit

glieder aus 

Gnindoganisationen. 



suoja miesto valymo, gatviq as-
faltavimo darbus,apgvietimq. 
1958 metals jmons pastatyti 
iultarosranaiyramiesto kulta-
iidogyvenimo centras,juose re-
petuoja ir koncertuoja choras, 

liaudies kapela, vokaliniai an
samblia4 speltaklius ir koncer-
tus rengia atvykstantys 
profesionalsmeniniai kolekty-
vai,veikia liaudiesteatras,vaiku 
dailsstudija. 
,,Akmens cemento" inomi nu-
ties ireksploatuojadaugmiesto 
inineriniqtinkh, teikiaparamq 
mieste esaizeioms 3 vidurinims 

mokykloms, rajono centrinei li-
goninei. Miesto gyventojai turi 
galimybiq naudotiscementinin-

kq sanatorijospriflaktoriumo 

paslaugomis,miesto irjoapylin-
kit gyventojam s iecementininky 

frengto retransliatoriaustrans-

iuojamostelevizijosprogramos. 

,Akmenzs cemento" gamybinm 

veikla susijusi su kitqt miesto 

moniq veiklos profliu. Naujo-Ios Akinens vavtybihz statybi-

fiq medtiagq jmoni tiekia 

:amybai klintis irmolf eksploa-
uoja karjenis ir atlieka daug 
rengimq remonto darbj. Valsty-
ine autotransportojmon spe-
.ialiomis maginomis cementq 
Pristato Lietuvos teritorijoje 
santiemsklientams. 
Leletas imons darbuotojtq if-
Wnkti Akmen&.s rajono Tarybos 
'eputatais. 

IMONE IR LIEbTUVA 

4kmens cementas" jau daug 
zetq yra viena ig did.iausiq ir 
iena i. stabiliausiaidirbaniztq 

provides repair of the 
equipments. The state 
transportationplant provides 
secialtrucksfor carryingcement 
to different places all over 
Lithuania. 

THE PLANTAND 

For many years ,,Akmene 
Cement" has been one of the 
biggest stable working plants in 
Lithuania, having a big 
importanceto the economics of 
the whole state. The production 
of the plant can be met ii 

different corners of Lithuania. 
Everything built or restored in 
Lithuania during the past 40 

years couldn't do without 

Akmeni cement. One can 
mentionKaunasandElektrbuai 

powerstations,restorationofoM 

towns, churches,theatres,health 

resorts,Klaipeda'sportetc. 

,,Akmene Cement" was oze of 

thefirstplants in Lithuaniathat 
freed itselffrom the direct the 

Moscow rule. The plant gave 

financial help to Lithuanian 
S14JUDIS and donated 20 
thousand dollarsto Lithuanian 
TV, destroyedby the Soviet army 
which occupiedthe TVtower on 
January13, 1991. 

THE PLANT AND THE 

WORLD 


Since the very beging up to 
1990 ,,Akmein Cement" was 
integrated into the inust' of 

building materials of former 
USSR anvd was one oft/hi most
progressive plants according to 
the Soviet standards.That's why 
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Der Vorsitzende des Cewerks
chaftskomitees ist DrqsutisLA-
KA VICIUS 
LAKA VITSCHJUS, am 
12.Mdrz 1991gewihlt. 
DAS UNTERNEHMEN UND 

DIE STADT 
Arbeitersiedlungin 3 km vom 
Zementherstellungsunternehm 
en ist in 4 JahrzehntenzurStadt 
NaujojiAkmene geworden, die 
heutzutage 14 tausend Mens
chen zdl t. Die Wirtschaft der 
Stadt und des Unternehmens 
sind eng verbunden. In den vie

len Jahrenhatdas Untenehmen 
3180 Wohnungen und Einfami
lienhilusergebaut.EsliefertHei
zung und HeisswasserderStadt. 

Seit vielen Jahrenfuhr es durch 
und finanziert die Arbeiten der 

Stadtreinigung,Strassenasphal
tierngund- beleuchtung. 

ae utupltitmen
rum des Kulturlebens der Stadt 

gemoden Drtrben: r, 
J'oae i Vokalenemble, 

Volkstheater, Kinderkunstschu

le. Ihre Vorstellungen und Kon
zerte veranstalten zur Gastrolle 
kommende Schauspielerkollek
tive, Kulturgruppen. 
Das Unternehmen hat das Inge
nieunetz der Stadt gebaut und 
betreibt es, leistet den 3 Mittels
chulen, dem Zentralkranken
haus des Bezirks Beihilfe. Die 
Stadteinwohnerdiirfen das Be
triebssanatoriumnbesuchen, 
Fernsehsendungen beobachten, 

die vom Unternehmen einge
richtete,"Fernsehzubringer
iibertriigt. 



Lietuvos gamykh, reikminga 
visos valstybesekonomikai Ak-
mens cementinink darboped-
sakus giandien aptiksi visuose 
Lietuvos kampeliuose. Kauno 
hidroelektriniir Elelar ntq filu-
mini elektrini,restauruotisenq 
miestij kvartalaiirbalnyeios, te-
atraiir kurorta4 Klaipdos uos-
tas - visa, kas perpastaruosius 
40 metq Lietuvoje pastatyta ar 
restauruota,daryta naudojant 
Aknens cementq. 
,,Akmenes cementas" buvo 
vienaipirmjqtiesiogiaiMask-
vai pavaldiq Lietuvos Pnoniq, 
isivadavusiqif TSRS diktato ir 
perOjusilii Lietuvos reguliavimo 
sferq. Imone materialiaiparm 
Lietuvos SqjiTdijo karimosime-
tais,skyr 20 takst.doleriqoku-
pacin6s TSRS kariuomen&s 
nuniokotaipo1991 m. sausio13 
- osiosLietuvos televizijai. 

IMONE JR PASAULIS 

Nuopatprad;-iosiki1990 metq 
,,Akmenes cementas" buvo tvir-
tai integruotasj buvusios TSRS 
statybiniq medliagtt pramonq 
kaip viena stambiausiq irpagal 
TSRS lygi viena palangiausiq 
cemento gamyklq. Suprantama, 
kad jmonje dirba TSRS paga-
minti jrengima ie ten iki giol 
gaunamalaliavq, remonto me-
dliagq. Savo ruo2iu ilgq laikq 
daugiaukaippus Akmenijepa-
gamintocementobuvo tiekiama 
kitoms buvusioms TSRS respub-
likoms ir sritims. Atkarus nepri-
klausomq laietuvos valstybq', su
buvusios TSRSiomuonmis for-

there work eguipmentsmade in 
the USSR and some raw 
materialsor the materials used 
forrepairarebroughtfromthere. 
Foralongtime more thana half 
of the cement produced in 
Akmen had been sent to other 
republics of the former USSR 
After the restoration of the 
independent Lithuanian State 
useful trade and exchange are 
encouragedon both sides. 

A number of workers from 
cement plants of Cuba, 
Vietnam, Iraq and other states 
used to work probation or 
improve theirskills at ,,Akmene 
Cement" At the same time 37 
workersfrom theplantworked in 
cement produstion in Egypt, 
Cuba, Iraq, Bulgaria, Poland, 
Mali4 Yemen, Mongolia. 
Small quantities of ,,Akmene 
Cement" production has been 

exported to Poland and 
Yugoslaviaforalongtime. Since 
1988 its cement has been 
exported to Finland,later - to 
Sweden. There are connections 
with German cementplantsand 
firms, Export of cement from 
Akmen has all the possibilities 
to expand. 

THE MOST IMPORTANTMOMENTS FROM THE 
HISTORY OF 

,,AKMENE CEMENT" 

2. 12 1945 - decision to build a 
cement plant in Lithuania 
1.09146-tebgnigothe project 

1947- beginningof construction 
in the village of 

Karpinai,buddingofthe railway 
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Die Betiebstatigkeit ist eng mit 
den anderenStadtbetriebenver
bunden.,,Zement von Akmen4" 
bekommt Kalkstein und Ton 
vom Baumaterialienbetrieb,der 
auch Einrichtungenreparatur 
durchfiihrt, Gruben betriebt. 
Staatliches Transportunterneh
men liefert den Kunden Litau
ens Zement. 
Einige Werktiitige sindDeputierte 
des Bezirksowjets von Akrnen . 

AS UNTERNEHMEN UND 
LITAUEN 

Zement VOAkmen"zdhitscit 

vielen Jahren zu den grisstez 
undstabilsten UnternehmenLi
tauens, das auc/fir die Staat
swirtschaft bedeutend ist. Die 
Arbeitsspuren der Mitarbeiter 
kann man iiberall in Litauen 
finden. Pumpspeicherwerk von 
Kaunas, Wairmekraftwrk von 
Elektnrnai, restaurierteKirchen, 

Theater, Wohnviertel der alten 
Stiddte und Kurorte,Hafen von 
Klaipeda - das ist alles, was mit 
Zement von Akmen in 40Jah
rengeleistet wurde. 
,,Zement von Akmen" war 
eines der ersten Untemehmen, 
das sich von der Zustandigkeii 
Moskaus befreit hat. Es hatder 
nationalen Befreiunsbewegung 
Litauens ,Sqjadis" in ihren 
Griindungsjahrenmateriell ge
holfen, 20 tausend Dollardem 
am 13. Januar1991 von der 
Sowjetarmee verwiisteten Fern
sehen ausgezahlt. 

DAS UNTERNEHMEN UNDDEWL 
DIE WELT 

Vom Bauanfang an bis zum 
Jahre 1990 war ,,Zement von 

6 1 



tuojasi abipusikainaudingi 
rekybos irmaini santykiai 

mneneje yra staffavqsi ir ke1q 
valifikacijq Irako,Kubos, Viet-
amo ir kittq valstybiq cemento 
imyklq darbininkaibeispecia-
rtaL Savo ruoltu37,,Akmenes 
,mento" darbininkaiirspecia-
vtai yra dirbq isisavinant ce-
ento gamybos pajegumus 
gipto, Mali, Kubos, Irako, 
'ongolijos,Jemento, Bulgari-
Y, Lenkijos gamyklose. 
u seniau,,Akmens cemento" 
odukcija nedideliais kiekiais 
!vo eksporuojamaiJugoslavi-
Lenkijq. Nuo 1988 metq Ak-
mnije pagamintas cementas 
Yportuojamas i Suomijq, ve-
u - jSvedijq. Dalykiniairygiai 

negzti su Vokietijos cemento 
myklomis ir firmomis. Ce-
'nto eksportasif Amens turi 
'imybiqplestis. 

9VARBESNI,,AKMENEIS 
CEMENTO" ISTORIJOS 

PUSL4PIAI 

15. VIII 27 - priimtasnutari-
s statyti ceinento gamyklq 
'tuvoje. 
(6. IX 11 -jmons darbqpra-
7 
7m. -pradtistatybosdarbai 

,ent ! kaime, tiesiamasglele-elis, 

'0in. -pradktiKarpntqklin 
karjeroatidengimodarbai. 
2. IX. 20 - paleistapirmoji 
7moji krosnis. 
3. XI - paleistaantrojisuka-
i krosnis. 
6im. - atlikta abiejqj techno-
Pliq linijtq rekonsirukcija,na-

1950 - beginning to operate 
Karpinailimestonepit 
20. 09. 1952 - the first rotatoty 
furnacestartsworking 
1956 - reconstruction of both 
technological lines, increase of 
efficiency 40 %, theplant starts 
stableoperation 
09.1959- the constructionofthe 
3rd cement production line is 
finished 
15. OZ 1961 - the 4th rotatory 
furnacestartedworking 
1963 - the plant of asbestos 
cement is built, producing 
ruffled slate 
1964 - beginning to produce 
asbestos cement tubes. Oil is 
usedforfuel insteadofshale 
02. 1967 - the beginning of the 

construction of 5th and 6th 
cement technologicallines 
10. 1969- the constructionof5th 

technologicalline isfinished 


06. 1970 - 6th rotatoyfurnace 

begins to work 

08. 1974 - 7th rotatoryfurnace 

begins to work 
11. 1974 - 8th rotatory kiln 
begins to work, construction of 
2nd cementplant is over 
1975 - the plant reaches the 
efficiency of3 mn. tons a year 
1988 - Akmene starts cement
export to Finland 
1990 - tihe plant gets into 
Lithuai jurisditian t n 

Akmeni" fest die Baiimateria
lienwirtschaftderSU intergriert, 
alseine ergrsstenund besten 
in derdamalige UdSSR Selbst
verstfindlich werden hier die in 
der SU heigestellte Einrichtun
gen und Anlagen betrieben,
 
Rohstoffe benutzt. Lange Zeit
 
gingdie Halfte derZementliefe
rungen an ehemalige Sowjetre
publiken. Beim Wiederaufbau
 
des unabhilngigenLitauens bil
den sich eitriiglicheHandels
und Umtauschbeziehungen
 
heraus.
 
In Akmen haben Arbeiter der
 
Zementherstellungsunternehm
 

en und Fachleute aus Irak,
 
Kuba, Vietnam u.a. Staaten
 
Weiterausbildung bekommen.
 

37 Mitarbeiteraus dem litauis-

Mali,Kuba, M ngpJen,
 
Bulgarien, Polengearbeitet.
 
Schon friierhat man die Pro

duktion von ,,Zement von Ak
mend" in kleinen Mengen an
 
Jugoslawien, Polen, vom Jahr
 

1988 an Finnland, spdter an
 
Schweden geliefert.
 
Das Unternehmen hat Fachbe
ziehungen mit Zementherstel
lunguntentehmen und Firmen
 
Deutschlands aufgenommen.
 
Zementausfuhr hat gute

Miglichkeiten.
 

WICHTIGERE SEITEN DER
 
GESCHICHTE,,ZEMENT
 

VON AKMENE"
 

1945.0Z27- Beschlusszum Bau 
des Zementherstellungsunter
nehmtens in Litauen. 
1946.09.11 -Anfang derProjek
tierungsarbeiten. 
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.umaspadideja40proc.,imone 1947- Beginn derBauarbeitenim 
pradedadirbdstabilial DorfKapai,Eisenbahnlegung. 
1959. IX - baigla 3-osios tech- 1950- Er6ffnungderKalksteing
nologin cementogamyboslini- rube von Karpenai 
jos statyba. 1952.09.20-Anlassen des ersten 
1961. VII. 15 paleista4-oji su- Drehrohrofens, 

kamojikrosnis. 1953.11 - Anlassen des zweiten 

1963 m. - pastatyta asbestce- Drehrohrofens. 

menio gamykla, pradita ban- " 1956 - Rekonstndaion der be

guoto 3iferiogamyba. A, den Technologielinien.Hebung 

1964m. -praditigamintiasbest- derA rbeitsproduktivilit zu 40%. 

cemeneio vamzdiai Kurui vie- 1959.09 - Etnde derbauarbeiten 

toj skalantj imlas naudoti der3. technologischenLinie. 

mazutas. 1961.07.15 - Anlassen des e. 

196Z II - pradeta 5-osios ir 6- Kjj . 1 Drehrohrofens. 
osios cemento technologinioj-' s tal 
n ij t statyb a. 

i--',-, 1963 - Bauende des Asbestze
mentbetriebs,Anfang der Wel
l n c i f r e s el n 

1969. X - baigta 5-osiostechno- enschieferherstellung 
loginslinijosstatyba. 1964 - Beggin der Hersteliung 
1970, VI - paleista 6-oji suka-
moji krosnis. 
1974. VIII - baigta montuoti ir 

von Asbestzemenrihren. Masut 
gebrauchman alsBrennstoff. 

196Z02 -Baubeginnder 5. und 

paleista 7-ojisukamojikrosnis. 
1974. XI-paieista8-ojisukamo-
ji krosnis, baigta 2-osios cemen-
t 1kos4 statyba. 
to gamy.mos asia 

6. Zementherstellungslinien. 
1969.10 - Anlassen der 5. tech
nologischenLime. 
1970.06 -Anlassen des 6. Dreh
rohrofens. 

1975 m. - jmont pasiekia3 mhz. 1974.08 - Anlassen des Z Dreh
tonq cemento per metus nagu- rohrofens. 
mq. 1974.11 - Anlassen des 8.Dreh
1988 m. - Aknmens cementas rohrofens, des 2. Zementbet
pradedamaseksportuoti i Suo- riebs. 
mijq. 1975 - Hebung der Arbeitspro
1990 m. - jmon tampapavaldi dukuiviiit bis 3 Mill. t Zement 
Lietuvos Respublikai. proJahr. 

1988 - Zementausfuhrbeginn 
nach Finniand. 
1990 - Zustidndigkeitdes Unter
nehmens derLit. Republik 

"AKMENES CEMENTAS", NaujojiAkmen, 5464, Lithuania Tel. (8- 295) 54140, 54995, 
54097,Fax (8 - 295) 52198 
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Curriculum Vitae For 
F.C. Stevens and F.A. Phillips 



Frank C. Stevens 
President
 

Stevens Consulting Company
13688 Oak Mountain Drive
Yucaipa, California, 92399Tel: 009-790-4U33 
Fax: 909-790-4031 

Qualified and experenced for consulting world wide on all phases of 
businesses connected with cement, concrete, construction, industrial minerals, 
alternative fuels, enviromental and energy. Handled mergers and acquisitions.
Managed as President and CEO, companies connected with aggregates,cement 
concrete, oil and gas exploration, coal mining, transportation, and waste fuels. 

-PeantEMEX.MonterreyM. 

Consultant and technical adviser to CEMEX, fourth largest cement coripany 
in the world with 19 plants in Mexico, 12 plants in Spain, and large cement and 
concrete activities In the

transfer and use of cement 

United States. Performed many assignments in
improvements. manufacturing technology, and enviromental
First in Mexico to use 
alternatives and waste fuels in cement

enviromental, Trained personnel, In all phases including engineering,
 

kilns. Developed the Department of Energy covering fuels, electricity andconstruction, procurement, and studies. 
in Mexico, Spain and United States. 

Worked with other divisions for activities 

President and CEO of 650,000distribution terminal tons per year cementon plant with fourinland water ways. Turned company around,costs, and increased sales. reducedStarted the first waste fuel facility in Missouri in 
1986, utilizing latest and new technology for using liquids, sludges and solids 
fuels in wet process kiln. In 1990 as a consultant, started a waste fuel facility inAustralia. 



to Demer 19Stfrd Research Institute(SRMenlo ParkCaliforni 
Senior Management Consultant and Senior Industrial Economist for one ofthe best consulting organizations inthe world.. Performed many studies andassisted clients around the world including United States, Europe and Asia.Scope of reports and assignments covered manufacturing plants, energyprojects (fuel and eectricity), industrial minerals, enviromental projects, cement,concrete, construction, mergers, and acquisitions. Performed in-housemanagement and improvement studies that resulted in increased profits forcrients. 

JRuy ts
 nCa" 

President, CEO, and Director of River Cement Company, Vice presidentof Missouri Pacific Corporation (Parent Company), Chariman and CEO of fourready-mix concrete companies and Chairman of River Corporation (gas and oilexploration and development). 
 River Cement had annual production of 1.2
million tons per year using 2 dry process kilns in a highly automated, low cost,
and profitable company with five distribution terminals on inland water system.
Gas Transmission Company. Built the cement plant and terminal, when Vice
President Operations of River Cement in1963 to 1968.
 

Parent company owned the Misssouri Pacific Railroad, and Mississippi River 

h~jg1~Medusa 
Cororation,ClevelandOhio 

Vice President Operations and Engineering in charge of 6 cement plants
Producing grey cement, white cement, expansive cement and special products.and limestone aggregates. Expanded the facilities, reduced costs and increasedproduction. 

I.v 



OthermajorActivities-1945 to 19s6m 

Build River Cement Company in Missouri 
Vice President Operations Lake Ontario Cement Company, Toronto Canada.Rebuilt and expanded cement plant and aggregate plant. 
Started career at Riverside Cement Company in research and quality control.Production manager. Built waste heat power plant (15 megawatis).Addedkilns and mills to plants. Conducted other special assignments resulting Incost reduction and production increases. 

Personal and other Information 

0 Married to Elisabeth with three grown children.* Graduate Harvard Business Schools, Advanced Management Program in1975.
Graduate Texas A & M Electrical Engineering and U.S. Navy Electronics
Program in 1943 and 1944.
Graduate Riverside City College in Chemical Engineering in 1942.
* Aviation Electronics Officer in U.S. Navy (active duty and organized
reserve) 1942 to 1947." Active in community affairs including President of Rotary Clubs
in California and Canada.* Participated in Portland Cement Association as Chairman of Researchand Development Committeel976 through 1978, Chairman GeneralTechnical Committee 1974 through 1976. Member of WasteManagement Task Force, Washington Affairs, Energy Task Forceand on the Board of Directors 1970 through 1978. 

FCS. 
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Franklin A. Phillips 

Education
 

B.S. Physiology (Pre-Medical) from Southern Illinois University at Carbondale. 

Graduate studies in Chemistry at the University of Houston, Texas. 

Masters in Business Administration from Lindennwood College in SL Charles, Missouri, 

Current Position 

President of Phillips Environmental Training and Resource Associates Inc., a firm 
specializing in hazardous waste, emergency response, safety, and transportation 
programs and training for industry compliance with regulations 

Mr. Phillips is certified as an Environmental Trainer, and as a Hazardous Materials 
-Manager. 

Experience
 

Background of hazardous waste treatment, storage, and disposal facility services 
including permitting, waste analysis plans, trial bums, emergency response training, air 
quality, stormwater best management practices plans, corrective action cleanups, and 
risk assessments. Positions included Environmental Manager, Safety Director, and 
Chemist. 

Technical liaison with EPA Region & for RCRA hazardous waste industrial incineration 
trial bum and Part B Permit at McDonnell Douglas Corporation. 
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