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I.  INTRODUCTION

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. EXECUTIVE SUMMARY

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 S0z) 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 O:
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 CO: 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.



III. APPENDIX A

Report of Frank C. Stevens, Stevens Consulting Co.

AKMENES CEMENTAS
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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 (Jaruary 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 first 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



with refactory brick and turn at 1 revolution per minute. At the discharge end of the
kiln, a white hot flame (2000°C) 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 S0: cmissions. 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 ‘iems

Frank C. Stevens is expecting information on Qrimulsion, 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 - I

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:

o Brandon Prater, USAID, Europe & New Independent States, Washington,

D.C.

° Nicholas Jenks, Regional Development Officer, USAID, Vilnius Lithuania

o Veslev Stecevic, Project Specialist, USAID, Viinius Lithuzania

J Dr. Zina Gaidrene, Professor of Economics, Vistanto Didzioj, Vilnius,
Lithuania

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

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

J Dr. Algimantas Mituzas, Technical Director, Akmenes Cementas, Akmene,
Lithuania

o Gretchen Mikeska, Project Manager, World Environment Center, New York

o 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:

US Dollars

* Instrumentation, process controllers, testing
equipment, gas analyzers(CO2 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
KN dUSE. ... $ 800,000

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

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

Total cost eStimate...........ocovverviiieeeeseiniiesiiniin, $3,000,000



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 volumzs 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 (S0: Jemissions. 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.



B-1

B-2

B-4

B-5

B-6

Section IV

APPENDIX B
Additional Technical Information

Itinerary of WEC mission to Akmenes Cementas,
October 5-11, 1994 and January 18-26, 1995

Waste Minimization Committee(WMC) Members and Roles

Waste Minimization Committee Meeting Minutes - proposed projects
Gas Analyzer and Pyrometer Equipment Proposals/ Comparisons
Equipment Orders - Quadetk Pyrometer and Testoterm

The Use of Alternative Fuels in the Cement Industry

Air Emissions associated with the combustion of scrap tires for
Energy Recovery

Akmenes Cementas - Company Background

Curriculum Vitae of Frank C. Stevens and Frank Phillips



B-1

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

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

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

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

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

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

o 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.
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Waste Minimization Committee
Members and Roles

A. Wanauska - Consultant

A. Mituzas - Technical Director
J. Mituzas - Engineering

V. Elzbergas - Maintenance

V. Montvila - Production

L. Antanelis - Environmental

D. Binkuliene - Materials Control
Quality Control
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Waste Minimization Committee meeting
minutes -
Proposed Projects
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CEMENTAS BENDRAS oK. 15.062.9¢ ere 2. Cac

STOCK COMPANY "AKNMFRES CEMENTAS®

THE MIRUTES

of Waste Prevention Cemmittee (WPC) meeting, held
on theSof Deocember, 1954

The members of WPC, present at the meeting:
Mr.A.Kituzas, leader of agsessment group.

A.Ivanauskao and J.Kerfiys, leaders of contract work.

V.BElzbergas, managaer of englueoring.

V.Montvila, manager of operation.

G.Litvinovas, the chief of paulety.

J.Mituegas, Rand D.

L.intanélis, the chief of environmontal protection.

Dlgouasod:

1.The projests of poseidle vaste reducing waye at Stock
Company "Akmenés comentas” were 4ntroducal by kr.A.Ivavaus-
xas and Mr.J.Kerdys, WEC adyisers. The projects were appro-
ved by the members of the committeo.

.~ .The mezbera listened to the text of the appeal to the
employees of +ock Company "Akments oementas". The text <o
presented by ¥r.A.Ivanauskes, wember of WRC,

3.The genoral situatioxn of envirormental protection at
the Stock Compeny "Akments cementas" vas diascussed erd eva-
luated. ¥r. L.Antantlie i{ntroduced the membere to the results
of measuring conirol tests of hazardous wasgtod, that hed bdbeen
performed by Sdauliel regional egency.

4.The members of the comaittec approved Kr.J.Ker8ys’ oue
ggeotion to meet with the chioves of workshops (departmento)
and digcuss the shortoominge of raste reduction at tha place,
estimating thne roel posgibilities for elizinating dufecto.

5.1t waa decicded to pudlish the material or problems of
envirorzentel protectiorn, preperod by vr.A.Ivenauckes ang
J.Korsys, in the local nuwephper nVienybé",

vr.L.Antanclis, secretury of the
cormittee
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Projeots of Possible Waote Reducing Ways at Stock coumpany
"Akmenes Cementag"

I. Utilieing the redundant heat, produced while cooling
clinker and reducing dust issues into the atmosphere.

Dpta:
redurdant a{r amount 135000n/m3/ h
redurdant eir tecperature 210°C

irrevocable clinker dust cleared 8,12 kg/h
away

(fron GIPROCIXENT report)

Yariant 1. ~

We use 35084a97m3/h at 210°C temperature, 1.e.26 % as
primayry air into the kilr thus we reduce oonveuntional fuel
expenditure by 1,68 kxg/h for one kilu, and at the same ti.
me we reduce cleared away clinker dust by 21,1 kg/h. '

The Result:

a) economy 9f fuel and leass poluting air by burmed

vaste products;
b) reduced air polution ty clicker dust.

1.Clinkor cooler

2.Eleoctrical pre-
cipitator

3.Ventilator
4.K4{1n

5 .Rodundant air
6. Primaxyulir
7.Pan

Variant ¢

The heat of redirdint heated air 1@ utilised for hsa-
ting up the premises of heating section (part/field) and
for heating vmter for showex bathg.
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‘A collector,resistant to machanical effect of clinker
particles, 1s installed in the redundant air pipe-line that
‘18 between the oooler and eletrical precipitator. Water from
water-supply is circulating in the collector. The water is
heated up to 80°C and 1s being eccumulated in 5 m3 reservoir,
This water is uged for showar-baths. During the rest of the
time water is used for heating up premises. There is o cir-
culating pump equiped there.

360000 kcal/h would be needed to heat 5 m3 of water up
to 80°C. Thus using the redundant alr heat we will save up
37 xg of fuel oil per 24 hours or 51,8 kg of comentional fuel
per 24 hours.

'\"T_ 'i
. -

A

Y r ¥ 1

1.Kiln 6.Pipe-line from el.precipitator
2.Cooler. , ;: ventilator.
n .

.Redupdant alr pipe-line ¢ *

O+ leading fo clenteical 8.Pipe-line out into the atmos-
precipitators. ] pherxe.

4,Water heating collector.

5.El.precipitator.

Variant 3

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

The wanter is heated up to 4 80°C and is being acoumulated
in 5 m> reservoir (such amount’ of water is used for shower-
baths per 24 hours). During the reast of the time premises ere
being hoated up. Tha circulation of the water is kept golng
on by a.eeparate pump. The looe of the water is recovered from
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the water -supply. The collector 1s installed in the redundant
adr pipe-line behind the electrical filter.

The amount of saved up fuel makes up about 37 kg of fuel
oil per hour (while burning it, there will be some hazerdons
burnt wastes). '

Y 1‘ -
? v 2 g
= |
4 : i US
5 \/ ~
N\/ AA4A 14
G
l1.Kiln
2.Clinker cooler
3.El.precipitator

4.Dedundant air pipe-line behind the filter
5.Watexr heating collector.

6.Fen
T.Plpo=line cud inte the ntmoophore

11 Utildzatjon of kiln 4sgued gases heat (averege temperatu-
re $ 250°C).

Having inatelled ¢ 3%0 mm 2eway pipe-line in dust suproo-
ging chembers end having leed *hose pipes to the premiges si-
tunted above those dust chambexs, {t 1a possible to heat up
480 m3 glur dosing premises by heated gir. The heat conducti-
vity factor of these premisces 1o 0,28 . About 16700 kcel/ per
hour would bs needed for heating up thege premises and for
maintaining + 10°C temperature.

We save up about 3000 kg of conventional fuel per year for
heating slur dozing premises of one k1ln.

Regpectively the polution of atmoaphera by burnt hazer-
dong wastes 1s reduced.
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And there is no n@qd of expensive and complicated water or vae
pour heating system.

. . 1.Kiln
5 —— 4gom* ‘ — 2.Dust chamber
T+ (0% \ J | .
\
. I/'
\

A | 3.El.pracipitator
& —~— / 4.Pipe-line-collector
5— +?4:'0‘C‘\ . >.Heated premises

‘4 .

AVAR

II1.Utilization of raew meterial milling waste in further pro-
duction.

¥hile operating raw material mills some kind of watery waste
is belng washed down into the pump pit seand then it goesg down
a perpendicular dixt pump to the milled slurry pits. Thus glu-
rrymisture is being increased. This can be avoided by instal-
ling 1 m3 reservolr above the raw material supplying chutes
at the end £illing up the raw materfiel mill. Watery weste will
be returned from the reservoir back to the mill with the help
of a special velve (damper), For this purpose it is ne s 88ATY
to install en extra ¢ 100 mm pipie-line along the mill.
By reducing slurry moisture we will reduce expanditure of fuel
necessary for clinker burning procesas, and at the same time
the atmosphere polution will be reduced.

N

l.Perpendiculer dirt pump.
2.Pipe~line

3.Reservoir

4.35pecial valve

S.Raw material mill
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TV.Improvement of cement mills aspiration system work.
It is neccessary: '
a) to instell s sensing element for fixing and signalling
rarefying changes in the chambers of bag filter;
b)to inatell a sensing element for fixing and signelling
changes of dustiness in the plpe discharging waste into
the atmosphers.
This would ensble the supervisor of fllters to notice holes
in filtexr bags in time, to define worn out spots and elimi-
nate the defect}
¢)to instell hermetic (tight) bolts under the cydone and
thus meke their work more effective.
These means will help to miniwize the polution of tho etmose
phere in generel, and, especially, they will minimize casual
emission of waste.

1.Cement mill
2.Cyclone

3.5eneing elements in the
chamber of the filter

4. Sensing element in the
Jdischarging pipe.

5.Bolt

V.Warming up or ruel oil by secoudury (used) air (+ s0LOC).

Tt 4is worthwhile to utilize the heat of secondary (used) eir
for warming fuel oil up to its necessary parameters (¢ 110°C).
Phig enablee us to minimize heat energy for werning fuel oil
up.

For thils puxrpose we need to ingtall pipe-line-collector in
the pit of the cooler.

e)Heat losses in long vapour( gteam) and fuel oll pipes
will be reduced.

A
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h)fal erpanditiure in vapanr (sfeam) hallar ahanse will hn
mininized. ‘

At the sams time less burnt waste will be 1sgsued into the
atmosphere,

\\\ﬁj A <

(\
%
)

laCooler
2-pit
3~collector
4ekiln

VI.Heating up of premises in the I st production headquar-
ters by utiliziog of the heat of gases issued into the at-
moapbere by the cooler "Volga 35".

The aim is to heat the water up and warm the premises up

by utilizing the heat of hot gas waste igsued into the atmos.
phere. This could be done by installing water heating equip-
ment, in redundant air discharging opening of the cooler
n"Volga 35". The fluctuation of issued gases temperuture 1s
130° ¢ 280%C. 150.000 Kcel per hour are uged for warming

5 n’ of water up to 809C, thet will correspond to 15 kg of
fuel o1l. /7 JZ

/ S 4 5
o D) \\, / / ,//h'\
C = ﬁ{ N

- g

1,0pening of the ccoler.for digcharging redundant eir.
2 .Vater heating equipment.

3.Pipe=line
4 ,VWater pump

5.Heating rudiantors
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VII, Making hermetic dust emission junctions of electric
precipitatora by winimizing suction of cold air into
electric precipitators.

The aim is to minimize suction of cold air into eletric pre-
oipitatorc. Thie will eneble to reduce tha amaunt af dust
jgsue into the atmosphere and lengtken the perlod of preci-
pitator ueability.

Tt 18 necessary to optimize the operation of the levers of
dust discharging equipment, as well as the plenes of closing
equipment itself in ordor to avoid guction of cold mir.

VIII.Utilization of aspiruled air from the coolexr "Volga 30V
for drying fuel in the coal will and for gupressing dust in
Tne generu.l SysLui,

trm oA 10w dMdow kdew bemwwmminmw §i vk A @ "“”o"?

Ul MOHOUD LOOUTW L4Vl VeV UUULUG wesvy  vasw roeevspesse s oo
drying fuel 4in the coal mill and for supresging clinker dust

in the general system.

The gases are cleaned in the cyclone and the extent of their

cleanass 1o sbout 85 %. It 1s urgent to use this air in fuel

burning process ass it enables to avold dust emission into the
atmosphere.

5
VA 4
3 3 / ". J’ <
i /
/ L 1
RN WZD,Q/FM
et c§i/ ET"

(// ¥4 & —
1.Cooler 7.Screw copveyer of milled fuel
2.Cyclone &.Bunker of miiled fuel
3,Fan 8.Kiln

Coal mill 10.Clinker transporter

4,
5e Coal milling cyclome  1l.Dust discharghy pipe
6.Fa 12.Fuel supplier
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PRODUCT

{5 SPECIFICATION

w

SIMCO CONTROLS
1149 RARIG AVE.
COLUMBUS, OH 43219
614-253-1996

¥

Smart Analyzer 90
Type SMA

A1045

Figure 1. Type SMA Smart Analvzer 90

The Type SMA Smart Analyzer 90 is a combustion
analyzer. It continuously samples and analyzes industrial
flue gases. The Type SMA1 Smart Analyzer 90 monitors

oxygen (O,) only. The Type SMA2 Smart Analyzer 90
monitors both O, and carbon monoxide equivalent (CO,).

j—‘*."f*"“" Process Control and
[_Blail!lje' i Automation Solutions
e “

- from Elsag Bailey Group

[ESENS



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 inaustrial
applications.

Highly Accurate Sensors. The patented O, 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 O, 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 wamn 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 649°C (1200¢F). Other optional probe and filter
assemblies are available for temperatures up to 1650°C
(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 O, and low range CO,
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.
fFront 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 (Q,) using a single sensor design.
The Type SMA2 analyzer monitors both the O, and the
unburned carbon monoxide equivalent (CO,) using a dual
sensor design.

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

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. See
Figure 5 for the analyzer instaliation overview. Refer to
Table 1 for the product specifications. Refer 1o Table 2
for the product nomenclature. Refer to Table 3 for a list
of accessories.

ELECTRONICS ASSEMBLY
[ — =)
(]
SENSOR ASSEMBLY
i ]E) PROBE AND FILTER ASSEMBLY
J —i R—
‘ 1 —
[ L ]
_j (R potd .
: = [Baley Coy
; S -
- o
bt |
[ (0 :
: 3
|
E 1
G @ ‘ '
[ jaming o) li ! |
¥ 8
: ‘_; CABLE ASSEMBLY o/
. S
TP24001A‘

Figure 2. Smart Analvzer Assemblics
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VIl. 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.

3. While the Quadtek Spyrometer is markedly higher in cost than non-scanning, non-imaging
pyrometers, it is clearly the instrument of choice 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 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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Theory of Operation

The sensor assembly flange mounts to a.duct or
rocess wall so that the probe and filter assembly
rotrudes into the flue gas stream. The probe and filter
ssembly draws in the sample which is then analyzed by
e sensor assembly. Electrical outputs from the sensors
Fe fed through the interconnecting flexible cable to the
ectronics assembly for analysis. The electronics
5sembly analyzes the flue gas measurements and
pNsmits the resulting data accordingly.

?nsor Assembly

The Type SMA Smart Analyzer 90 is based on 50
pars of proven reliability and expertise in analytical
fuipment development. These sensors provide a fast,
curate and continuous percent by volume measurement
palysis that is not atfected by particulates or by
mperature fluctuations.

The NEMA 4X sensor assembly mounts to a duct or
ocess wall so that the probe and filter assembly
ptrudes into the flue gas stream. An air powered
pirator creates a suction pressure to draw the process
s through the patented fioppy filter. The floppy filter's
If-oscillating motion filters the process gas sample and
moves particulate build up from the filter.

The Type SMA analyzer uses a hot gas sample system
it measures the flue gas samples on a wet basis by
eping all metal parts at a temperature above dew point.
is prevents acidic vapors from condensing on sampling
[faces. Once in the sensor assembly, the incoming
pcess gas is split into two separate heated
ssageways. One passageway diverts the sample to
> highly reliable zirconium oxide sensor where the
pcess gasses are analyzed for net oxygen content.
is patented O, sensor contains a built In heater to
julate its own temperature. The other passageway
erts the sample to the catalytic combustibles CO,
nsor where the process gases are analyzed for
mbustibie content. As the sample passes through a
theater mixing chamber, dilution air is added at a fixed
e to ensure a repeatable and reliable combustibles
:asurement. The diluted sample then flows into the
), sensor which consists of two RTD rods. One rod
s as a reference and the other is coated with a catalyst
t oxidizes or burns the combustibles on the rod surface.
2 temperature rnise of the catalyzed RTDs (relative to
reference RTD) represents the CO, concentration.

After the process gas s analyzed by the sensors, it Is
nbined with the aspirating air and 1s sent back into the
‘t through the aspirator exhaust filter. Electrical outputs
n the sensors are fed through the interconnecting
ible cable to the electronics assembly for analysig,

Electronics Assembly

The NEMA 4 electronics assembly provides the
microprocessor based architecture and overall intelligence
necessary to monitor sensor calibrations, field input/output
(//0O) signals, and the operator interface. The electronics
assembly controls the flange manifold and CO, block
temperature. The low level analog signals received from
the O, and CO, sensors are amplified and converted into
4 to 20 milliamp or 1 to 5 VDC outputs.

The field I/O signals consist of both analog and digital
formats. Four analog outputs are available for 0., CO,,
efficiency and temperature. Six digital Form C’ alarm
contacts are available for oxygen, combustible,
temperature, efficiency, diagnostics and calibration in
progress. The electronics accepts two thermocouple
inputs for combustion inlet air termperature and flue gas
outlet temperature. Four digital inputs are available for
remote calibration, blowback, check gas insert and fuel
efficiency select.

The operator interface consists of a highly visible
vacuum fluorescent display with two lines of 40 characters
each. Setup options such as output ranges, alarm limits,
calibration data and efficiency information are adjusted
using the keypad. Modification of system parameters is
security code protected with a three character user
definable password.

Automatic Calibration (Standard)

The Type SMA analyzer contains an automatic sensor
calibration feature which uses test gases of known
concentrations to calibrate both sensors and ensure
continual accuracy. Solenoids required to route calibration
gases to the sensor assembly are incorporated into the
electronics assembly.

All zirconium oxide O, sensors analyze flue gas
samples by measuring the partial pressure of the oxygen
in the sample with respect to an air reference. If the duct
Or process pressure changes, the partial pressure of
oxygen also changes. Calibration of the sensor
automatically corrects for sensor and duct pressure
changes since the last calibration.

The automatic calibration is an eleven minute sequence
that includes filter blowback (if ordered) as well as
insertion of zero and span gas. Sensor calibration can
be selected to occur as frequently or infrequently as
desired and at any time of the day or night without
operator or process intervention. Manua!l and remole
cahbrations can also be initiated via the operator interface
or contact inputs



Tidle 2. Product Nomenclature

Position

Type SMA

4 5 6 7 8
O O O O O SMARTANALYZERS0

N —

W N —

Measurement
O, only
— 0, and CO,

Cable Length
—— Standard 15 m (50 t)
Optional 30 m (100 ft)
Optional 46 m (150 ft)

Probe and Filter Type
Standard Probe with Filter
649°C (1200°F)
Standard Probe with Filter
649°C (1200°F)
=zse= Standard Probe with Optional Dual Filter
816°C (1500°F)
—~ Standard Probe with Optional Dual Filter
816°C (1500°F)
Optional High Temperature Probe with
Filter 1649°C (3000°F)

Blowback
None
120 VAC Solenoid
_____ 240 VAC Solenoid

Instrument Air Filters
0 None
1 —— Two Stage Filter System

Probe and Filter Length
1.5m{4.81)

24m(7.81)
1.8 m (5.8 1)
2.7 m(8.8 ft)

1.6 m(5.11)

10




Table 2. Accessories

/Accessory Kit No.

Application

v

" Blowback Solenoid  258525_1 (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.

X Probe Flange Kit 258536_1

Isolates probe and filter from the sensor assembly to
ease maintenance in a positive pressure application.

{~Maintenance Kit 258432 1

Includes three-way valve and two pressure gauges used
to measure suction and sample pressures.

4~ Tnstrument Air Filters  258560_1
/ AaAall. —Seemnd ,-m/w/e?z))

Recommended to clean instrument air before it enters the
analyzer.

#2Test Gas Kit 258274 2

X

Portable maintenance test gas kit for one or two
calibrations. Not meant to replace customer supplied test gas.

“aple 4.
s

s s Sl 10 P




Table 1. Spec:iﬁ(‘a!inns

Property Characteristic
Variable Analog Output Ranges (o{_
0, Minimum Oto 5 %
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 260°C (0 to 500°F)

Maximum -18 to 1649°C (0 to 3000°F)

Accuracy cl_
O."
Co,

Temperature

+ 2.5 % of reading

+ 20 ppm of reading {span less than 1000 ppm)
+ 2% of span (span greater than 1000 ppm)

+ 3.3°C (6.0°F)

afAmbient Temperature Effect
OZ’
010)

e

Temperature

+ 2.5 % of reading per 56°C (100°F)
+ 2.5 % of span per 56°C (100°F)
1°C per 100°C (1°F per 100°F)

- QMeasurement Errors Due to Flue Gas Variables

CO, None
Water Vapor None
Particulate None
Temperature None
~{_ Sensor Response Time to 63% of Span
O, Less than 3 seconds
CO, Less than 18 seconds

Power Supply Requirements
Supply Voltage

Power (during start-up)
Power (operating)

105 tc 128 VAC, 47 10 63 Hz or ) i
21110 257 VAC, 47 10 63 Hz 220 W_,L,
730 W

310W

Air Supply Pressure

208 kPa at 15.6 I’min (30 psig at 0.55 scim)

Input Signals

Two Analog
Inlet T/C: Ambient Air Temperature
Outlet T/C: Flue Gas Temperature

Four Digital
DI1: Remote Calibration
D12: Remote Blowback
Di3: Remote Check Gas
Dl4: Fuel Selection

Type E. J. K, R, Sor T {customer su plied, isolated' .
[2oceny e ;L.lpra&, 5 Zhéamo (/)a,p/é‘:,

120/240 VAc@meo Hz or 24 VDC
22C

Output Signals
Four Analog®
AO1: Process O,
AO2: Combustibles (CO,)
AO3: InlevOutlet Temperature
X AQ4: Combustion Efficiency

- Six Isolated Dgital*
DO1: Process O_ Alarm
DO2: Process CO, Alarm
DO3: Temperature Alarm
DO4: Combustion Efficiency Alarm
DOS. Analyzer Fault Alarm
DO6. Cahbration in Progress

110 5 VDC or 4 10 20 mA (Isolated? ot non-isolated)

Form C relay contacts rated for 2 A at 120/240 VAC,
50/60 Hz or 24 VDC (isolated)

N (




Table 1. Specifications (continued)

Property

Characteristic

7 Maximum Analog Output Loading
Voltage Mode
Current Mode

250 kQ, 600 mH
60042, 600 mH

Self Monitoring (Default Output)
Digita! Outputs

Analog Outputs

Alarm state: NC to COM is open and NO to COM is closed

Switch selectable 'to low or high output
Low=0VDC or0 mA
High = 6.2 VDC or 25 mA

Probe and Filter Lzngth
Standard Probe and Filter
—¥~ Standard Probe and Optional Dual Filter

1.5m(4.8f)or2.4m (7.8 1)
1.8m(5.8ft)or2.7m (8.8 f1)

Optional High Temperature Probe and Filter 1.6 m (5.1 ft)
Cable
— Standard Length 15 m (50 ft)
Optional Lengths 30 m (100 f1)
46 m (150 f1)
O Minimum Bend Radius 17.8cm (7 in.)
O Maximum Diameter (Outside Diameter) 1.9 ¢m (0.75in.)

Environn:ental
Sensor Assembly (Pending)
%= Electronics Assembly (Pending)

NEMA 4X (indoor/outdoor)
NEMA 4 (indoor)

Maximum Probe and Filter Temperaiure
i~ Standard Probe and Filter

Standard Probe and Optional Dual Filter
Optional High Temperature Probe and Filter

649°C (1200°F)
816°C (1500°F)
1649°C (3000°F)

Ambient Tempersture Limits
Sensor Housing
Electronics Housing
Cable

-18 10 93°C (0 to 199°F)
010 60°C (32 1o 140°F)
-18 10 93°C (0 to 199°F)

Humidity
Sensor Assembly
Electronics Assembly

95 % RH @ 93°C (199°F) non-condensing
95 % RH @ 60°C (140°F) Lo

Weight (Approximate)
Cable Assembly
-——— Standard 15 m (50 ft)
Optional 30 m (100 ft)
Optional 46 m (150 #)

Sensor Assembly
Electronics Assembly

7.3 kg (16 Ibs)
14.5 kg (32 Ibs)
21.8 kg (48 Ibs)

4.5kg (10 Ibs)
9.1 kg (20 Ibs)

Approvals/Certifications
Factory Mutual (Pending)

Factory Mutual (Pending)

Canadian Standard Association (Pending)

Approved against flashback into duct

Approved for use in Class |, division 2, groups B, C and D;
and for use in Class I, division 2, groups E, F and G

Certitied for use in ordinary non-hazardous locations

An ungrounded or 1solated thermocouple must be used. Cold junction compensation Is provided.

AQ2 (CO,) detaults to 4 mA or 1.0 VDC when a Type SMAT1 analyzer is installed

Analog outputs can be selected for isolation in pars. AO1 and AO2 define a parr and AO3 and AO4 define another pair.
DO2 (Process CO, alarm) defaults to normal state when a Type SMA1 analyzer is instalied.

Specifications Subject to Change Without Notice
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MODEL WRG-HPILC PPM
Item: 1

Ametok Model WDG-HPIIC Microprocessor 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 stainless steel enclosure with lift-off cover and

ingluding:

1. Heaters to maintain compcnents mbove 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" (60 cm) stainless steel eample probe/filter assembly to
1300 F (704°C).

5. 25 ft. (7.6 m) of interconnecting cable P/N 21185 JE.

6. 20 Micron SS filter - waxiwmum 800°F.

Series 2000 cCopt Unlt 1

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

2. rassvord protection, programmable pressure compensation and
context-sensitive help are standard. Display line 4 ls
reserved for full taxt error and diagnostic wessages.

3, T™wo isolated current outputs for oxygen and one faor
combustibles. Select oxygen, combustibles, cell
tomperature, T/C mV or cell mV as current output. Each can
be 4-20 mA, 0-20 WA, 20~4 mA or 20-0 mA. Adjustable to
correspond from 0-1% oxygen to 0-100% oxygen and from 0-200
ppw to 0-5% combustibles. Select heold or track Aduring
calibration.

4. Two oxygen alarms, each high or low selectable and energize
or de-energize on alarm. Assign alarm 1 as Oxygen,
calibrate or verify. Two high Combustibles alarms.

5. Diagnostics includes watchdog timer, service alarme, system
tests and a 10-antry avent log.

6., RS-48% 2-way addressable communications port.

7. Real-tine clock/calendar.
8. Manual callibration or calibration verification.
9, choice of general purpose wall mount, panel mount or 19"

rack mount enclosure.
10. Meets requirewents of Class I, Div. 2 hagzardous area.

PRICE: $8010.00 net sach



CO AND Q2 ANALYZERS

l VENDOR EQUIPMENT FEATURES | PRcE
BAILEY CONTROLE " [sMA 21411, * Smart Ay zer 90 SMA 21411
€0 SIMCO CONTROLS Dual Fitier (1500 F) | * Gombustion analyzer which 80057
Columbus, OH | continuously samples and
614~-258-1080 X148 SMA 21611 | analyzes 02 and CO». 8MA 21511
Fax 614 -253-2033 Filver (3000 F) * 02 Bensor: Zirconium oxide $9025.00
. , * CO Semsar: Catalytic type RTD
N . Aubmdi..c‘l:uu calibration
* Remats blawback
e * Nerme 4 anclosure
TMCNEILL INTERNATIONAL DAl Model 10600 * Seneors: slectochemical, disposable '| $8060.78
7041 HODGSON RD 133 Sampliing filler minimum life— 1 year.Cost: 02—-§140, Fiter:$700.00
MENTOR, OH 44080 system Model 7812 CO-§27¢6 Probe:$1505
1=~ B800~MCNEILL “Inconnel Frobe Tlong | * Calibrate once & month with cal gas Total:$11073.75
, Fax: 216-059~ 1933 * Flitor replacement—-once every aix montha
i . . * Power: 120VAC, 60 Hz, converter necossary Blowback to be
' (AR - * Local reaciout: Display — 3 1/2* analog maters provided by plant
i ! * Nema 4 enclosure e
ENVIROPLAN CEMEX Extractive | * Heated S8 probe $58000
2 BECKER FARM ROAD Systam * Sampla pump, porittaitic pump
ROSELAND, NJ 07068 * Dragon Cement, Portland, ME
C/OD.J. BHINKLE * Sample control pane!
708-601-357% * Gas fiter comrelation CO Analyzer
* Parameagnetic Q2 Analy o
cf B ! * O & M Manual ~ 2 coplea
‘ * Syntem drawings
* NEMA! Instrument reck
l ‘A0fostumbilicleed 0000000000 4 0 i
| SERVOMEX SERVOMEX 7008 ¢ Homted mensor unit $11000
90 KERRY PLACE Zirconla analyzars * Aspliretor (alr o eteam) for samplng
NORWGOOD, MA 020624733 * Wide range of prabe options
817-763~7710 ~ tamperature ranges
'{1-800-862-200 ) ~ dust loading factora
C/O JOHN DOLE, 218831~ 0800 * Self-dlagnoatic indicators
* Missouri Portimd Cemnent Plant, Independence, MO
O b oA * "Blowback” r.ot required
* Two —way communications possible between
tha analyzer and & compumr o tarminal
: * Easy calibiation, unce & month
! ROSEMOUNT ANALYTICALINC * In-sltu type analyzer 02 Analyzer: $4500
1201 N. MAIN £T,PO DRAWER 801 * 1300 F max, nesds accessory for cooling down CO Analyzer:$16500
ORAVILLE, OH 44867 -
1-800—626- 1200 X. 658 e
TELEDYNE ANALYTICAL INSTRUMENTS |IN~S[TU SYSTEM * Bloctrochemical mictafuel cell for 02 Model §300; $18000
] Model 8300 ¢ Infra—red sengor for CO Ory type piobe with
A VICKI STEWART * Both sensars being fed by a single probe wet wash to keep
818-061-9221 * installations in cement piants clear of partculato
= Easruc Coment, Cossame:, PA depcaite. $5000.00
| * Blowback to cisan the inside of probe . Totel: $23000
! ) * Vent-on pump for stack sampling N
' AMETEKINC ‘Oxygon— In Sity * Bereening, probe(i— 1087, siactronice $5,000
'k Process and Analytical inst. Olv. AMETEK WDG ~In Situ; * Manual flow callbration
Jim Wall, 6148892150 ,
- v CO ~ Infra Red ' * Msasuremant across the stack $12,500
| ' El - 20 * Ar blowing gystem to keep transducer lanses clean
Total: $17,600

Information required from Broceni for more accurate pricing:
Flow System: Temperature, pressure, constituerts, What kind of outputs are needed — alermu, atc.
-Indication, recording, procese control — What do you want {0 do with the output?

bro2/hgh

bl N

" '(C [
/qg{)f Chov 1/:,/’ "}' tl 2';
o i Y Z A & PO i
-—
LD I TELELYHE & 27,



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

Page 3 of 6
MODEL WDG-HPILC PPM

Item: 1

Ametok Model WDG-HPIIC Microprocessor 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 steinless steel enclosure with lift-off cover and
including:

1.

1.

Heaters to maintain compcnents above the dew point of flue
gas.

Convection flow loop with furnace and zirconia cell and
catalytic combustibles detector.

Mounting plate for welding to vertical wall or onto 3 1/2%
or 4" pipe nipple as flange.

48" ‘60 cn) stainless steel sample probe/filter assembly to
1300°F (704°C).

25 ft. (7.6 m) of interconnecting cable P/N 21185 JE.

20 Micron S8 filter - waxiwmum 800°F.

t Unit 1

4 line x 20 characters/line vacuum fluorescent display showe
combinations of oxygen (0-100%), combustibles (ppm or %),
time & date, cell temperature, user-programmable text, T/C
mV or call mv,

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

Two isolated current outputs for oxygcn and one for
combustibles. Select oxygen, cowbustibles, cell
tomperature, T/C mV or cell mV as current output. Each can
be 4-20 mA, 0-20 WA, 20~4 mA or 20-0 mA. Adjustable to
correspond from 0-1% oxygen to 0-100% oxygen and from 0-200
ppm to 0-5% combustibles. Select hold or track during
calibration.

Two oxygen alarms, each high or lov selectable and energize
or de-energize on alarm. Assign alarm 1 as Oxygen,
Calibrate or verify. Two high Combustibles alarms.
Diagnostics includes watchdog timer, service alarme, system
teste and a 10-entry event log.

RE-48% 2-way addressable communications port.

Real-time clock/calendar.

Manual callbration or calibration verification.

cholice of general purpose wall mount, panel mount or 19"
rack mount enclosure.

Meets requirements of Class I, Div. 2 hazardous area.

PRICE: $8010.00 net each
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This optlon includes the calibration box (Néma 4X) complete with
valves, requlators, flowmster, flow céntroller, chéck valve and
auto caliprationi module for the Serlés 2000. This allows an
automatic calibration (er varification) cycle to be pérformed:
a) at a timed interval, b) remotely on demand aéither hy contact
closure of via the RS4B5 poft or &) locally by manually pressing
a Xey on the Series 2000. The calibration box should he wmoeunted
ag close €0 the mensor ag possible. Calibration gases td be
supplied by cusatemer. Refer to spare parts sectioh fof Janes
stocked by Thertiox for reeale. Includes 25 ft (7.6 )
interconnecting cable P/N 21194 JE - (Blenden No. 9773).

PRICE ADDER:! $1260.00 het each Ly
; <o ML C -Q,CLJ
S revommenns e, bt /\é}iaq witlben. o G0 YL fo wn £
Sensor Mounting configupation (Ay ¥ ¢hwl wnd.
Floor mounting (LIFT OFF COVER ONLY). Uses 3" 1507 nounting
plate
X PRICE ADDER: $530.00 tiet each
- Remote sensor bdard mounting for amblent temperatires from 160°F
(71°C) to 392°F (200°C). 1Includes remote S5 )unction box
(A203-333-1). Muximum distance sensor to box is 20 £t (6.1#).
Includes 20 £t (6.1n) high temperature cablé P/N 71971.
X PRICE ADDER: §525.00 net each
X Probe/Filter Assembly Qptlon

48" (122 cm) Ceramic to 2806°F (1530°C)
PRICE ADDER: §505.00 net eaCh

opt 4 for Series 2000 Control Unit

X Wall-mount Nema 4
PRICE ADDER: $200.00 nct each

X Wall-wount Nemda 4X (atairleas steel)
PRICE ADDBR: $600.00 net each

X 60W heater urnd thermostat
PRICE ADDER: $§210.00 het each
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Page 5 of €
INTERCONNECTING WIRING

Y’cnnsxnl_unit_xg.ssnnnz_unin

P/N 31185 JE - (Belden No. 9774) .
6-twisted pair 18 AWG each palr individually shielded and 20 AWG
drain wire w/ PVC jacket. For use up to 1000’ (304 ). Haximum
temparature 176°F (80°C). (25 ft (7.5 m) of cable is included
with sensor).

PRICE: § 2.20/ft

AN 10 {avi ) Semsor o Condw] Lt
Ccontrol Unit to Remote 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 (80°C). (25 ft (7.5 m) of cable is
included with calibration unit).

PRICE: $ 1.45/ft.

220\ /SZ)HZ,

o



SPARE PARTS

Sensor unit

~“Part #70409SE Xurnace Assembly
PRICE: $250.00 net each
L“Part #71697KE Type "R" Thermocouple
PRICE: $125.00 net each
vPart #80418SE Sensor Board
_ PRICE: $215.00 net each
Part #710633B Zirconium Oxide cell
_ PRICE: $435.00 net each
XPart #72396KE Thermostat (1ift-ff enclosure)
' PRICB: $170.00 net each
;*;art #72326XE Thermostat (hinged enclosure)
PRICE: 98170.00 net each

Remote Calibration Unit Yezes /028

Part #39003JE Air Regulator
PRICE: $110.00 net each
Part #37013JE Regulator Gauge
PRICE: $ 25.00 net each
Part #36023JE calibration Gas Solenald Valve
PRICE: $ 65.00 net each
Part #370200E Flowmeter
PRICE: $120.00 net each

L-Saries 2000 Coptrol Unit
pPart #90219VE Display Module
PRICE: $1215,00 net each
Part #90253VE Power Supply/Keypad Module
PRICE: $370.00 net each
Part #80436SE Calibration card
PRICB: $225.00 net each
Part #80449SE Combustibles Card
PRICE: 9885.00 net nach
Part #80¢3I9SE Backplane Assembly
PRICE: $165.00 net each
Part #B80445SE Wiring Board
PRICE: $375.00 net each
Part #80440SE DPraocessor Board
PRICE: $810.00 net each
Part #42373JE Display
PRICE: $290.00 net each

et
e e

77
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SPARE PARIS

Sensor unit

~“Part #70409SE Furnace Assembly
PRICE: $250.00 net each
Part #71697KE Type "K" Thermocouple
PRICE: $125.00 net each
vPart #80418SE Sensor Board
. PRICE: $215.00 net each
Part #710639B Zirconium Oxlde Cell
PRICE: $435.00 net each
XPart #72396KE Thermostat (1ift-ff enclosure)
PRICE: $170.00 not each
Q%éart #72326KE Thernostat (hinged enclosure)
PRICE: $8170.00 net each

r——

Remote Calibration Unit Yzes /025

Part #39003JE Air Regulator
PRICE: €110.00 net each
Part #37013JF Regulator Gauge
PRICE: $§ 25.00 net each
Part #36023JE Calibration Gas Solenold Valve
PRICE: 9 65.00 net each
Part #37020JE Flownmeter
PRICE: $120.00 net each

L-Saries 2000 Control Unjit
Part #90219VE Display Module
PRICE: $1215.00 net each
Part #90253VE Power Supply/Keypad Module
PRICE: $370.00 net e¢ach
Part #80436SE Calibration Ccard
PRICB: $225.00 net each
Part #80449SE Combuetibles Card
PRICE: $885.00 net each
Part #804319SF Backplane Assembly
PRICE: §165.00 nat each
Part #B80445SE Wiring Board
PRICE: $375.00 net each
Part #80440SE Processor Board
PRICE: $810.00 net each

Part #£42373JE Display
PRTCE: $290.00 net each



\"TELEDYNE ANALYTICAL INS
- . © " 2475 State Road ¢ P.O. Box 1208 :.T

<iTy OYefom rele Ol dazsong © 917.

Telepheonoe: Feoc 216-823-0815 + {2153} 2027

TTAPPLICATION INFORMATION -

Please supply complete answers to the following questions so that Teledyne Analytical Instruments can correctly
evaluate your application and propose lmt;u:pentatjpn best sulted to solve your anal problem

! > C, Strevess
INQUIRY FROMi: DATELIN(n- /9% senp ESPONSE 10 RIrk 9T
Name vK\’/‘J/!’/( C. 576 LENS [ O o7l ¥ M/’/A’ i o SN
Title [0 g iels Loty Lot TI ] (ol

1.4
Company S idnao £ /*"\f\/.‘—dzx_MTq". { o
Address_£ > £ 25 ()G, [Tiamns. Jid
[44{/*4/1'/}%«5' Lol Fo=700
Telapholle Number?_Z/ 3 — > & —2/,=2% _
PURPOSE OF INQUIRY: ¥ 7%¢ D3 ~ 7% ey

Feasibility of Application O Budget Estimate O Quote for Possible Purchase m

PRO?FSNSaEJ(rJ: ooflgg:\:fsje 2% /77( &W/M G’hw?/ M": " j;lm—}ﬁ,/; / é }/ > /; ]Z ,ﬁl

2. Number of Sample Streams to be Monitored —_((Z»n 2
3. STREAM COMPOSITION(S): (List Everything)

TO BE REQUIRED CONCENTRATION
COMPONENT MEASURED ACCURACY RANGE _UNITS MAXIMUM NORMAL MINIMUM
(/- (To 1055757 =57 Cnledd| 70% | Z 2o 0 7
- - 0/7 Seady | 0O—707)
C 7 SO T O=00h e 7()0‘07 ro 7_0?;&4 0.4 7
i o} O 200b 0 op AR EYY)
e 77 S/ ss

4. STREAM OPERATING CONDITIONS: /A< /11 ~ G Mol ALY o W Aoz
a. Physical Properties

. d [ o
Temp.: °FO  *C[R Max._ 770 < Normal_=200__ (.. Min. 2O (//
L/A<omp Bsass.: psigO psia Inches of Hy0 O Max.:fﬂﬂ;mormal:lz/za Min, . 2% N2 o
Phase: Vapor O Liquid Mixed O ntains Solids? _ Yes No O Describe
AT Qp¢ Cgmfnn* 15?/<7 ) 2_//.991/,5 Lo £/ RATIIN
Amount and Particle Size___ - "7- 9/){1««&7 //744//1/ aofen DMt~ y0p f“l.ld’(
b. Chemical Properties -

Corrosive? Yes O No 2K Acid O Basicﬁ Neutra}l O .
What materials withstand contact with sample? STRIL L 35 J26E 1L

Stability___ N¥0R0 3¢+ 2/ . op X7TLivs CQo  Dim B0 ST IRE
Polymerizing Tendency /e
METHODS OF ANALYSIS:

1. What methods of lab analysis are used to measure component(s) of interest’?_ﬁfq SA7 » TEW&}"

2. What TAl instrument or literature prompted inquiry?, 741

APPLICATION DATA AVAILABLE —rom
1. Are samples available for evaluation by TAI? Yesﬁ No O If so, please describe_-LﬁMﬁ_L
—LLL LR L g Bl (A7ET A DT
2. Are spectrograms of sample available? Yes [ No & If so, please attach. WL SNE A A

3. Pleasg altach any other data that might be usetul, such as sl;elch of sample system, elc. /‘C'/lf,ﬂ’,'r,,";';_*;
Wi VS TVEI g o o ¢ Peoans R L Jf}//ﬁ/ucf;w

. . e S o -~ ', . T o v oA

SO ST Fnr L itr e i r )



BAKER

BAKER INDUSTRIAL EQUIPMENT, INC., ® 2475 STATERD. o P, O BOX 1208 » CUYAHOGA FALLS, OH 44223

FAX:

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 Analvyzers

Teledyne has been very successful in providing kiln sampling and gas measuring systens.
Essroc Cement located in Poland, Ohio has been using a Teledyne cement kiln sampling
system with oxygen and carbon monoxide analyzers for a number of years with success. 1
am gathering a list of other installations and wil] 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 combmc_:s 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

- ‘ Vi
ey R 20

Richard F. Werren
Sales Engineer

i

SO Poge

MlemPrRF.doc ) LU S
Enclosures ‘

{216) 928.
(216) 923.
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VII. 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.c., 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-scanning, non-
imaging pyrometers, it is clearly the instrument of choice 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 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 cach 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.

50
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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/01

Dear Mr. Mituzas,

J have attached the quote you requested. This quote allows for final selection of
the correct QUADTEK Spyrometer ™ 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 engineerin and design effort.

Over that time, our products have evolved and the Spyrometer™is - latest design and
includes the latest and best features. While it is not inexpensive, we made a special
effort to include a valuable package of features at pricing that is g0« e for the

combination of features that are included. Those features include:

e High quality video image.

¢ Color kiln video display

* 6 point operator targeted scanning pyrometer

¢ 6 scaleable 4-20 ma outputs

* configurable trend display with 24hr. memory ofa  points

15241 NE 90th Street » Redrmond, WA 98052
(206) 881-0778
Fax (206) 869-0667

L (



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. Asan
estimate on freight, we recently received an airfright price for a complete system to be
shipped to Greece for under $800. USD. Ifit 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/01, Page 2



QUADTEK SPYROMETER™ SCANNING PYROMETER SYSTEM
High Temperature Ratio Pyrometer Version

Temperature measurement range

(602-1816) °C

Item

Qty

Part Number

Description

Unit Price
US§$

MS51B

/TRx

/124

/NC

M201B

PS6374-039

Model S51integrated scanning
pyrometer/camera sensor

-M500 series NEMA-4 type high
temperature resistant enclosure
-Solid state MOS CCTV electronics
-integrated scanning ratio pyrometer
-measuring range: specify

/TR1: (602-1289°C), /TR2: (759-
1816°C) or/TR3: (760-2190 °C)
-high temperature air cooled optics(18,
24, 30 or 42 inch length)

-enclosure mounted vortex cooler
-optics horizontal Field of View:
(specify 40°,60° or 80°)

-camera mount MB, braclet type or
MF, flanged type requirement when
ordering automatic camera retract

Model 201 SPYROMETER™
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

High resolution 13” VGA monitor
with 6 foot (1.8m) 9221 connector
cabling

$18300

$12650

$850

Quotc # 94-0617-RAL/01, Page 3




SYSTEM OPTIONS
Item Qty | Part Number Description Unit Price
US §

1. 1 M3S3(RC) Remote mounted automatic retract 3450
controller actuator switch

2, 1 M40x(AC) Loss of cooling air alarm output $450

3. 1 MANUALS Additional sets of service manuals $25ea
(two sets of manuals are included with
each system purchased)

4, 1 TAGSI1 Stainless steel tags $25
-per tag

RECOMMENDED SPARE PARTS
Item Qty | Part Number Description Unit Price
US $

1. 1 KT7171-998 M500 series lens cleaning kit $100

2. 1 | PS6374-033 Hand-held 3'/,” B&W monitor $450
(use- camera installation and
troubeshooting)

3. 1 AS6108 M330/M550 power cable asmbly 386

4, 1 KT6929 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
US$
1. 1 START-UP Installation & startup supervision $1200
DAYI1 -first day
(travel and living expenses to be billed
at actual cost)
2. 1 START-UP Installation & startup supervision 3850
DAY2 -per day, consecutive with first day of

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

Quote # 94-0617-RAL/O1, Page 6




QUADTEK SPYROMETER™ 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 S00 foot RG-59/U video cable $350
(for over 1000 feet, utilize RG-11/U
type cable)
6. 1 KT6109 Video cable connector kit $60
(2) RG-59/U 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

Quotc # 94-0617-RAL/01, Page 4




TERMS OF SALE

1 Prices and specifications are subject to change without notice.

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.

Reasonable attorney's fees and costs of collecting payment from buyer shall be reimbursed to seller.

Limit of liability - In no event will Quadtek be liable for business interruptions, loss of profits or savings, costs of delay, or for

any 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 Quadtek has received a bonafide purchase order will
entitle Quadtek to recover a cancellation fee cqual to 25% of the price of the ordered product.

[

Receipt of purchase order for any of Quadtek's products constitutes acceptance of Quadiek's terms of sale and warranty. The provisions
contained in the terms of sale and warranty may not be modified, amended or waived except in writing by Quadtek's authorized
representative. Quadtek hereby objects to any additional or different terms or conditions, contained in any purchase order for Quadtek's
products.

LIMITED WARRANTY

Except as provided below, Quadtek warrants its video imaging systems 1o be in good working order for a period of one year after receipt
of the system by the customer. Quadick warrants the added content of its video imaging system upgrades to be in good working order for
a period of ninery days after receipt of the szstcm by the customer. Quadtek warrants Its factory repairs for materials and workmanshi
for a period of ninety days after receipt of the system by the customer. If at any time during the specified warranty period a sly;stcm fai

to be in good working order, Quadiek will, at jts 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 Quadtek by fax (206-869-0667) with a description
of the problem. Quadtek will evaluate the information reccived by fax and ¢ither advise customer of the next step in the Tcpair process or

1) request that customer retumn the equipment (at customer's expense) 10 factory for repair or replacement (customer will be responsible
for reinstallation of rc&gircd or replaced system), 2) send new Fans of small value for customer 1o install or, 3) send new parts of
value (in excess of $500US list pnice and require the return of same defective parts 1o seller within 45 days at seller’s expense ualess
deemed customer's responsibility), Defective parts must be retumned to seller using sellsr's preferred shipping instructions.

This warranty does not apply to the following conditions:

1. 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 intemnal 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 bume-in caused by leaving the camera with only a fraction of the field of view in use or by

€xposure to sunlight or other bright light source.
Picture deteroration due to neglect of recommended maintenance.
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 cquipment be stored indoors in the original shipping
cartons in a controlled atmosphere such as a warehouse not subject to temperatures below -150C or above 450C.

Quadtek furnishes the above warranties in licu of all other warranties, expressed or implied, including warranties of merchantability and
fitness for a particular purpose.

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

QLN1001R1
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3 232 and infrered interface

wer Supply / Recharger

rsure Probe 4° H2O
wsure Probe 40° {20

olls of Thermal Paper
232 Inferface Cable

ying Strap for Angiyzer

TESTO 350
Part # Price
festo 350 Basic Analyzer unit for Temperature, 02, CO2, efficlency 0632.3500 $ 1766.00
0 Madule 1, measuring range 0 to 10,000 ppm H2 compensated 0440,3503 795.00
O Module 2, measuring range 0 to 20,000 ppm 0440.3502 6085.00
'O Module 3, Measuring range 0 to 40,000 ppm. 0440.3503 1189.00
IO Module 4, measuring range 0 to 3,000 ppm 0440.3504 800.00
102 Module 5, messuring range 0 to 500 ppm 0440.3506 $00.00
02 Module &, measuring range 0 to 5,000 ppm 0440,3506 £00.00
O measuring cell shut off & rinse function 0470.0350 320.00
ontrol Module for use with the Testo 339 0470.0351 328.00
)nto 380 Baslc Handheld unit with additional temp probe Input, 0560.3510 885.00
1eto 380 Comfort Handheld unit with above features plus 0560.3520 1449.00
egrated memory, Input for FPM & %RH, & Isolated RS 232
0554.0077 46.00
nnection Cabls betwesn unit & analyzer coiled cable 0408.0350 42.00
nnection Cable between unit & enalyzer 15' 0408.0351
nection Cable between unit & analyzer 30' 0409.0352 119.00
nection Cable batwaen unit & analyzer 60’ 0400.0353 161.00
Gas Probe 30° length, Tmax = 1832 F 0800.8520 745.00
Gas Probe 30° lsngth, Tmax = 1632 F for improved §02 & NO2 0600.8521 845,00
Gas Probe 13° length, Tmax = 1832 F 0600.8720 665.00
¢ Gas Probe 13° length, Tmax = 1832 F for improved SO2 & NO2 0600.6721 875.00
ro Gas Probe 13° length, Tmax = 932 F 0600.8522 356.00
blent Alr probe 3* length, Trmax < 178 F 0610.3613 49.00
Wient Alr probe 12* length, Tmax = 212 F 0610 9713 144.00
0638 1445 408.00
0638.1545 4458.00
gnetic Holder for Pressure Probe 0554 0226 30.00
con Hose for Pressure Probes 0554.0440 27.00
Tuba 20°L, Tmax= 662 F 0636.2045 118.00
t Tube 14°'L , Tmax= 662 F 0835.2145 115.00
t Tube 12°L, Tmexa 932 F 0635.2245 250.00
nidity & Temperature Probe 0-100% RH, Tmax- 160 F 0836.9787 438.00
nidity & Temperature Probe 0-100% RH, Tmax- 200 F 0836 2167 765.00
ared Printer with Alkaline batteriog and 1 Rell of Thermal Paper 0554.0345 285.00
0554.0115 23.00
*lastio Bags with adhesive labels to mount readings on boiler 0554.0118 39.00
0409 0154 25.00
Ace Case for Testo 350 (teather) 0516 0130 240.00
0516.0060 21.00
ninum Case for the Testo 350 & 330 together 0516 0138 650.00

rinum Case for the Testa 350

0515 0350
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testo" 33

..A3MEPAIET, ... 3ATOMUHAET, ...NMEYATAET

OTAHYHTEADBHBIE OCOBEHHOCTH

@ Muawrauwa Ha awcrnee
napameTpos;
TeMneparypul
pa3pemennn
&)’mempauuu 0,/00,

NO,,/ NO.
o

)
naTepH Temna

€ YXOARLUMMM [23aMH
HO3pdHUHeHTa 30HTHA BOIAYXA

@ bBuctpas 3amena narunkos

Coxpanenne 8 namaru
BBOAHMGX H HIMEDEHHLIX A3HHBIX

@® Onnospemerman HHAKHALNA TPex
napameTpos

@  YCIpORCTBO ANA 3aNOMHHAHKA M NeYatH

testo-33 coctour w3 aByx oTnenbHEX
6nOKOB: HOMAHAHO— W 3M EPHTENLHOrO
(*M3mepurenn”) u ananuupyowero
("Axanu3arop®). Mepewn Himeprer u
PaACCUNTHBAET JHAUCHMKC napamuerpoas, BYODO:!
COACDMMUT NATUMKH, B TOM YKChe
INCHTPOXHMUYCCHHE — NNKW 2HANKM3IA raX0B

B 6a3onom bapuante Ananularop axniouaer
naruunu 0,, QO0, remneparypu u palpemennn
Honuesttpayun CO,. HOIDDHUMEHT HIGLITHA
BO3AYXa W NOTEPK Tenna ONPCACNRIDTCA
pacuerom. Mo menanwio 3anasumwxa
Ananu3larop momer 6wt 060PYNORAH
haruwnamu NO,, NO,, SO,

wy

Mukponpoueccop Hiamepurenn xpannr n
NAMATH XAPAHTEPHCTHKK HanBONnce
PACNPOCTPAHCHHEE TONAKA, R MCTD ONEPATOP
MOMET BRECTH NONOAHUMTENLHWE NanHue Bce
AanHue COXPANHAIOTCA B NAMATH M NOCAE
orumoueHun npubopa

Npubop Momer Gur, ywoMNACHTORAH
NPUHTEPOM, HOTOPHR CNOCOGEH 3ANOMHUTE H
pacneuarars NaHHue, NOCTYNaowHe
npuMepHO 0T 30 MCTOuMHMHOR JlanHbe MOMHO
pacneyarare HHAKAMAYANLHO, NO FPYNNAM
unu nce amecte fanusie Moryr Guith raMme
nepenans Ha ancwHIo JBM uepes
CTAHAApPTHLN MHTEPGeHc ™na RS 232

Hmeoren 2 ARANOI OPMX BMIXOLA

Himeputens ¢ npuitepom unu Ge3 wero
YRIANLINACTICA B CACUNANKHOE nome
awanuiatopa 310 no3nonser testo 33
6“”: BOChMa NOMHJNUIUM, NONTATURHLM

Mepexnouarens O,
(anA BRMIOUEHHA/OTRAIOUEHNA
aaruwka 0,)

2 aHanorosnix 8uIx0qa

FHe3no anA noaxNIoNEHNA

INERTPONHUTAHHA

PyxoatHa ana nepenoChu
npuBopa

Nome ana nimeputenn

Anaausarop (@

Honaexcavtoynoewnrens

THe3n0 ana noaknIO4EHHA
HIMeputenn

THe3no ana noaknoueHnn
3NEKTPONHUTAHNA

HOMNNEKT MOCTABHU

WU3mepurens ¢ naBenem nna NOAHNIOUCHHA
K ananuiaropy anuvon 1,6 m

Aunanuiarop

Ma2303a60pHbiA 30MA CO WNAHFAMM M
COCANHUTCALHLIM HabBeReM NNMHOR 2.2 M

NPUHTEDP CO WTEKEPOM QAR NONKAIOUEHHRA
K MIMepHTeno, 4¥ 124 V aunymynaropa u

Baok noakmoue
3onna (B-wnonra
palpemenne, 18

Npucoeannntens
WNanru u Habene (4







testo° 33

..2TO MPOCTOTA YNPABJEHUA

®

BunioueHue
npubopa

(1]

0
)

Tpon3BORMTCA 8BTOMATHUECHKAR
N8nK6DOBK8 A8TYHKOB, 38TEM

4BTOMATHUYECKOE NEpeRNIoYeHHe
Ha nporpammy euGopa Tonnusa.

@

Bui6op
BMAA TONNMBA

BRI ot SN o (Yol A ad g \
R ST SR AN AN

28500

D

©)

WU3mepenve

START
STOP

Brnouenwe Hacoca

Ha gucnnen

Buwi3os napamerpos

~ )

Jonoanvreavine dyHxiun npubopa

Nameperne

M Mhaunaumun na aucnnee nimMepaeMmux
n pacuetiux sennunn. Coxpanenue
NapaMeTpon D NAMATH

Buzos neobxoaumoii nporpammmg,
IICPCXOﬂ K "(‘p(.“ll”()

BROAHMLIX "ﬂrk'lH('Tp()ﬂ

- Bubop ronnusa

~ Nporpamma

~ Booa "Mexnenoméra” (uncna Russ)

~ CepsucnporpamMma
{cocronmue npuBopa,
padoune napamerpu,
AHANONOUIC BIIXOJ,
R5 232 wap)

Baoa B nporpammy
I 8u0a Tonnuaa,
nocne Yero NpoUCxoaAnT
nepexon anporpaMMe
HIMEPEHHI.
J
OGpase1} nevaru npoTokoaa
13-03-89-{-- Nara
B6:58:01-4-~ Bpema
Ho @BB12-4 - . Ng namepsiemoro napamerpa
Heizol EI{- Bua ronnuea
214.8 C AT Temneparypa rason C
7.3 ¥ 82 Houucmpauus 0,. % 06.
11 X gfi :(ﬂ no O‘:.' “/‘;'
{11 no Qv
10.1 xC02 HonueHTpauun COl, Y%
1.5A Ho3ddmumnent wiburua no3ayxa
-0,25 hPas Paprmenne, mOap wim tl1a
5.0 c Ul Temnepartypa solayxa, C*
3% »p Co Houtenrpauun CO, PIAN i mr/am’
9 p HO Honuentpaun NOm, PN wnu mr/m?
0 p Hg2 Homgenrpayun NO), XN witw mar/ma?
18 p 502 Honuentpauwn SO, THM wnu mr/m?




testo’ 33

4

ana TonnusocHMraowmx Ha Hacrpoiina pemuma ropenun,
YCTaHOBOK B ObiTy TennoueHTpanax 3Hcnnyarayma

' : ‘ TONAMBOCHMUIAIOLLMX YCTaHOBON
Heobxoaumue nimepennn: 0, (00}, CO,
pa3pemeHne, TeMneparypa AWMOBLX rasos,
norepu rtenna ¢ YXOQALWMMH falaMu,
HOXDOHUMEHT HIOLITHA BO3aYXa.

YroGu HaCTPOMTL ONTHMANBHI PerHM
FODEHHA, HEOOXOAHMO 3HATL JHAYEHHEe NOTept
Tenna € yXOQAWMKMH Fa3amMu W KO XDOHLMEHT
H30LTHA BO3AYXa, KOTOPHE NPH H3BECTHWX
XapaKTEepHCTHHAX TONAKBA ONPEaenrInTCA No
TeMNeparType ra3os  HOHUEHTPAUMH B HMX 0,
(CO,). Ontumanuoe coornowenue
reuncparypu rason # KOIGOUUHEHTZ HIBHTHA
8034Yx2 06ECNCUMBACT MHHHMANLHLE NOTepu
TEeNNa C yXONRWHMH ra3amMu (MAKCHMANLHEH

Kna)
. HAJIEHHLIA CNOCOB H3MEPeHHN ..2ne BuCTPO 1 Be30nacHoH
NOTEPE TENNa C YXOARLIMMH ra 3aMH HACTPONHKH paboTel ropenox
B mmenou npomumneuuoau "CHNTBHHR, HOHTpOML 3a
- ' ' BpeAHbLIMMH BLIGpOCcaMK

TOI'IJ'IHBOCMHTB'OIL["X YCTAaHOBOK
Heobxoaumume uimepenun: 0, (C0,), €O, No,

(114
NO,, S0,. paspemenue, reuneparypa ALIMOB X
ra3o0, NOTEPH TENNA C YXOARWMMK FA3amu,

KO OHUMEHT MBI THA BO3AYXA.

ﬂpudoo nolponnaer HOHTDOAKPOBATL BpeaHue
ANA OMpYMaowen Cpeaw BuBPOCH No
Pe3ynbTatam MIMEPEeHHH HX CONePMaHHA B
YXONAWKX ALMOBLIX ralax HNH orpadmauweu
BO3AYXEe PAINWUHLX YCTAHODOK, PaBOTaIOWIKY,
HANPHMED, B HEDTEXHMHUECKOR
nDMHIuIIO‘MMNI’“, B 3HEPreTHHe W 1.9

MNpu 3toMm cneayer pyxopoacTeoBartLes

% . T Ky . AONYCTUHMBIMK HOPMAMH BPEAHHX BHOPOCOD,
R AR oo ‘ } NPUHATEIMK B HAMNON KOHHPETHON CTPaHe

. S
-.HCMPEPHBRHEC HIMOPEHHA HOOO!OBNMHI napamerpon NpH HBCIDOHNC TOPCI'ON,
HOTOPHIC MOFYT CHHTHBATLCA € IMCNNER HAK NCYATATLCA B npoTokone

Heaocrarox maaayxa

5.
5 \
]
’\____
3
; ]
;
2 Tonmeno- e
3 803AYIUHAR 3
2 et i
X
°©
3
3
; o,
Oo g
]
,S:; PEKOMEHOYETCH:
ADH CHMHTAHWKH nonnepMuAaTL O, Ha
MUAKOIO TONAKNA" MHHHMANLHOM YPORNN,
umcno RUSS — o1 0 po 1,
/ \ NDW CMATaHUK nonnepmunars O, ua
Launl raa: MHHHMANLHOM YDORHE,

Kaoddutmnmeny wrbarina nosnva CO — we mpuee 1000 DDM



Bestelldaten testo’ 33

l'aaoaaGopHuu 3ou.n

["a303a6opHuinA 30Ha
C NPUCOCAMHHUTENBHBIMM L), 'aHT AMK
u HaGenem

3akasnme xannne

Hamrericsane Ne L ewa,
no KaTanory mapr OPT
(1) UIMEPHUTE D Ha paGouee Hanprimense 220 V 3300 1.285,--
c nabenem anm noaneovermin 1 AHATNTU3ATOPY
g arsmon 1,8 m
2 [ (2) AHANU3ATOP, 63308180 HOMIINENT € BHHYMY AT OPOM 0632.9433 2.740,--
5 ANR HIMEDEHHA TEMIEPATY Pul, P3IPEHI EHMA,
é Ho e prenTa x6umia soryxa, 0, €O, CO. 0,
To me nrmoc NO, , 0632.9533 4.825,--
 Tome nmoc NO, W ND, | 0632.9633 7.220,-
| TomenmocNO,,NO, w0, 06329733 | 9875.-
i g (3) T ar03360prest 3oma, Tean -~ 400" C.amuaJJSwu 9510 520,-- !
FR. €O WINAHr Ivet ArBanson 2,2 m u naGeness J‘
' + R O - 4
§ 5 Tome, T = 1000° C, aremsa 335 wau 8710 685~ |
E (0) Tome, T___ = 1000° C, aremea 655 nan 8510 820,--
(/) Haberm rnA nognmowerwia M IMEPHUTENA 0409.3301 175,--
u AHANUIATOPY arsaion 5m
(nnecvo yHa)aweoro s nol. 1)
(8) Yc‘rpom:no;uu ycvano-nu JOHAA 8 ra)oxoR 0554.0694 171,
€ MATEPUHITHAA MORCOM
(9) HaBerm ar nognrmo~ethin BHeUBmX yCTPOHCTR - 0409.0084 110,-- o
i X 34anor cwony suXOAY
2 (H)rbwmepc )anoucua-ouw Y CTPORCTBOM 0554.0070 82-0,‘--
g I”) Amcyuynmopnue 6a'vapeu M Mpstepy 0515.0088 35,--
k (13)Bymara ana ne<atu, 1 ynaossa |5 porsmos) 0554 0149 15,- !
g e - et
§ S S S . I
( H;/He»( Ana npn6opa 4 nounr;n;;ou»w o 0516 0130 . '2“6' T

Mu peromenayem:

— testo 33 6arosuit KOMIIACKT, BHMOYAN:
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(2)

(3

HU3IMEPHTEND ¢ Kabenem
ana noasmouexna K AHANU3ATOPRY

AHANU3ATOP ¢ ankymynniopom
SRR MIMEPEHUA TOMDEDD TYPH,
paspemennn, 0, w CO, pacuera CO,,
HOTEPh TENML € YXOARUMMM [AIAMU
u HOIGOUUMCHTD WI0WTHA BO3AYRA
(0632 9433)

Fa303a00pHLR 30HAR (O WNANI QMK U
HaBenem (9530)

47 Dyianp ann nprbopa

Crowmoc 1, Mapon OPr

— testo 33 6axrun koMiaext

¢ npuntepon (0554.0070)
mapuk OPI

130 IMOMIMLE HERGIODRE KIMCHEHKH
O3 HPEARAPUTCALHOTO W IBELLCHWA

Crommmx 1n

Ca 10 1a00pman song

Fa303060pHn 308A
NPUCOCANIMTCNEHB AW W NAHT MK
n Habenem



Electronic measurement
of physical and chemical values

testo 350

Precision measurements
for flue gas analysis and
emissions monitoring

CO,
Exc. Air
°CI°F
Efficiency

AP
"H,0
%RH

fpm

0986.2223/ve/R/08.94
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Quality

Testo has been developing and
manufacturing portable flue gas ana-
lyzers for over 15 years. Over this
time, our research and development
ennineers have evolved our products
based on customer experience and
ideas. This way we provide you with
a quality product that meets your
needs.

High standards, a favorable price
performance relationship and custo-
mer-orientated service has made
testo the worldwide market leader of
portable  combustion  analyzers.

Summary
of flue gas
analyzers

°ClF, O, CO,, gA
NO,, SO,
CO.NO, NO,
Battery operatior.
R_S_E'Elém!odace
Prih-rt‘;;c(‘)nnocrztlon
infrared ntertace
lor Palmtop PC
cO céll overload
shut-off

Remote operation
oiyqqalyzer

Long-term measurement;
up to 12 hours Cor i
Flue gas probes o |
up to +1830°F wxjxfx‘
Continuous meas. | | |
of flue gas and amtient ; ¢ : ) ¢ f ) &
lemporature .o
CO measunng range | |
9}4!0 4000 ppm 1 X ] X
co mensIJ‘ﬁng r;;ngn ' T

0 to 40000 ppm
Datalogging capabihty .
Test Gas Cahbration |
Integrated humicity I
and velocity meas i

The Company Background

In 35 years Testo has developed
from a workshop to a successful
medium-sized company wih! 500
employees worldwide. Testo is pri-
vately owned and financially secure,
Only by internal growth and without
acquisition, Testo has achieved the
position of a worldwide market lea-
der and still lives by the original suc-
cess philosophy.

B M
MR - Luxsoun 2

RS

* Flue gas e rpm ;L3

> YUK

Company innovations

The company has 65 research and
developinent engineers that are dedi-
cated to develop future measuremen
technology. :

Quality stan-
dards

Testo products
are manufactu-
red under the
official  quality
assurance stan-
dards of 1SO
9001. Being one of the first in this
industry, Testo again sets stan-
dards for the entire market.




Measuring Industrial and Residential Combustion Sources
\esto 350 Qualifies for Many Applications

|

The extreme versatility of the testo 350
allows il to be used in numerous
industria! and residential applications.
When combined with the testo 339
Gas Conditioning Unit, the applica-
tions become limitless.

Possible Applications Include:

1. Professional burner/ boiler
maintenance.

2. Tuning industrial/ residential
burners to optimum.
efficiency

3. Frequent imernal audits of
installed-CEMS.

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

5. Internal emissions inventory
survey.

6. Fine {une process heaters.

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



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.

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-calibrated. As a result,
field resiacement of cells is as easy
as and takes as long as changing a
hattony

Application of the Testo 350 - Three Scenarios

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-
des emissions values in either
pounds per hour or tons per year.



W/

'sto 350 at a glance

Flue gas probe

Moisture trap

co
NO
NO,
NO,

The analyzer unit:

W Basic set-up
0,, CO,, °F/°C, "HoC, excess air,
efficiency



PC software: p
@ Display & evaluate measured data

with Windows® Software

Infrared printer: > »

® Document measured values with
the small & rugged printer

8 Wireless infrared data
transmission to eliminate
cumbersome printer cables

Gas conditioning unit (optional): A
® Removal of the moisture from the
flue gas for more accurate and

long-term mcasurements

Measuring modules:

B Can be easily added

8 Aliows individual set-up of analyzer
with any combination of CO, NO,
NO,, SO,

The Comfort hand-held instrument »

W To control the analyzer unit

® Integrated datalogger

® Displays humidily and velocity
measurement

7 9
4 5 6
1 2 3
0 -

: testa 350 @mo~

e




Intake air temperature

Ambient Humidity & Temperature

Flue gas velocity




Infrared printer: p
B Control via infrared beam
'@ Simple, compact documentation
B No awkward cable connections
"PC software:p p
-® To display and process the
measured values

Measuring modules:
8 Can be easily added

B Allows individual set-up of analyzer
with any combination of
CO, NO, NO,, SO,

Intake air temperature

testo 350 /.-

The basic hand-held instrument »
@ to operate the measuring unit




The hand-held instruments

A choice of two versions

HEE

__testa3so . ..

e basic hand-held instrument

Second temperature probe input
for simultaneous measurement

testo 350 - -
es _

Functional description

The entire control of the system is
perfformed by the hand-held
instruments. The remote instrument
comes with a 60 foot cable. This
allows simultaneous stack gas
measurements while tuning the
burner.
The advantages of the hand-held
instrument include:
B 4 line, easy-to-read
LCD display
® Output of measured values in
ppm or lbs/Mbtu
® Sealed key pad
® User-friendly operation
B Test gas calibration via user-

menus
B Lockable plug-in connection

of intake air & stack gas Additional features of the Comfort hand-held instrument

temperature

Infrared data transmission to
remote printer

RS 232 (V24) interface

for data transmission 1o PC
20 sclectable fuels

CO; max.value for all fuels
frecly selectable

Integrated memory for
approx. 500 sets of data

RS 232 (V24)

interface for data
transmission to PC
Galvanically separated
Measurements

can be saved with comments
Pressure or differential pressure
meas. with an external probe

® Measurement of flue gas
velocity using Pitot tube

® Humidity measurements using
the testo humidity probe

m Optional interface to control the

testo 339 Gas Conditioning Unit,

which allows programming of fresh

ar and flue gas cycles, sell-tests,

automatic zero point and dnft

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 I1s drawn In by a pump
and passed along the sensors
(electrochemical cells). The actual
gas concentrations are transformed
into electrical signals which can be
measured and transmitted to the
hand-held instrume:nt,

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
0,. CO,, °F/"C, hPa/"H,0,
efficiency & excess air in flue
gases

Upgrade modules CO, NO, NO,, SO,
RH. 1pm

Features

8 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

8 Integrated draft measurement

® CO cell overload shut-oif systen
to protect CO celt against
hazardous gas concentrations
Other cells remain in use.

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






Monttoring of
waste gas
humidity
to 284°F

Comfort-

hand-held instr.

0to 100% RH
4 to +284°F

NTC

1 2"
0.047"

5.0'

Humidity /
temperature
probe
0636.2167

Measurement of pressure

differential pressure

Comfort hand-held instrument

40"r

Pltot tube
connection 0.02"

5.0'

Pressure probe
0638.1545

Pitot tube
connection 0.02"

5.0’

Pressure probe
0638.1445

Measurement of
the fiue gas
velocity

in combination with pressure probe

Comfort hand-held instrument

Tonax = 662°F Tmax = 662°F
200 to 6000 Fpm 200 to 6000 fpm
20" 14"

0.03" : 0.03"

Pitot tube, Pitot tube
brass brass
0635.2045 0635.2145

Tmax = 932°F

200 to 6000 fpm

12"
0.015"

Pitot tube,
stainless steel
0635.2245

Separate

measurement of
combustion
air temperature

Basic or
comfort-
hand-held
Instrument

Tonax = 212°F

NTC

12" with cone
002"

e .
-

50

Alr probe
06109713




he gas conditioning unit

Particle 1|ll_er )

or long-term measurements up to 12 hours

Heated hose (7.22' or 13.12" long)
Inner core (PTFE)

testo 339

ot i,

Hose pump J N

Tygon* - connection hose
to testo 350 (1.31' long)

to the anatyzer

T

Temperature control .. Power supply
o e 90 to 260 Volt

e

L. AN -

L i Py

I A i » Display and
* |} monitonng

i+ electronics

| ——
Bhs Switch over valve

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 NO, &
SO, 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 testo
350 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 con-
trols 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 gas
concentrations by interrupting the
flow of the stack gas sample and by
purging with fresh air.

Features

Weighs only 10.5 Ibs

Automatic operation for

long-term measurements

® Easy to maintain and clean with
auto-purge button

® Ensures accurate
NO, & SO, measurements

& For unattended long-term meas.
up lo 12 hours

® Handles sample moisture up to
140"F dew pont



Comprehensive documentation of the measured data
with printer or PC

-

infrared printer

In most applications a print-out is
needed 10 document the measured
values. To avoid tedious cable
connections between the analyzer
and printer, testo has invented a
transmission technology completely
new 1o the market. Testo uses a
wireless infrared data transmission
system, which works ke a TV
remote control. Measured values
are transmitted dependably over
distances of up to 20 teet
Especially i a burner environment,
the cable-free data  transnussion
makes documentation convenient,
ime-saving. error free. and casy 1o
manage  Two treely programmable
Ines allow users to comment on the

measwred  values or o add
mnfovrenytion

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 nstrument allows the
contents of it's memory to be down-
loaded at anytime. The memory con-
tans up to 500 sets of measure-
ments which are accessitle durnng
ot after completion of the lests.

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-
poses 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 Comfon
Software provides the data sets in
ASCIl format for further evaluation
in other  spreadsheets  or
databases. The original set of
data, however, cannot be
altered, which  ensures
manipulation-free
missions values.




\Ccessories

ared printer
measured data is transmitted
ctly from the hand-held
rument via an infrared beam.
data is printed quickly and
ably on-site without any tedious
le connections. One comment
lhanumeric) per measurement
be printed.

perature-controlled
sampling hose
temperature-controlled, heated
2 (up to 13") with an integrated,
» particle filter maintains the flue

at  300°F. This feature
inates potential chemical
tions of condensation with NO.,
O, to ensure accurate  and
-term stable measurements of
& SO, parameters.

Accessories for gas conditioner

B Moisture trap

A preliminary filter for operation in
dirty ambient air

Kl set of hose filters

Maintenance kit for testo 339

1 pump head for hose pump, 5 air

filters, 6 tuses including assembly

instructions.

Carrying Case

i Carrying case for the complete
measuring syslem, 7.2" hose, flue gas
probe and accessories.

FI Service case for hand-held instru-
ment, analysis box, flue gas probe and
tools

Kl Service case with shoulder strap
Not shown: carrying case for analy-
seror gas condioner (same design
as il

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 benelits of this accessory.

Calibration centificates

Every testo 350 analyzer comes
with factory calibrated measuring
cells. A full calbration of the
ordered  configuration  prior  to
delivery 1s available upon request.
NIST traceable calibrations of the
humidity, an velocity, & pressure
probes are also available.






-

flonitoring industrial burners
he testo 350 is the right measurement system.

i1 Adjustment of the oxygen con-
tentin an anthracite conveyor and
measurement of SO, and NO,,.
Measurements are taken at
various points with a 65' length
cable connected t~ the instrument.

A Tuning of a coge..  wr.

K1 Monitoring the SO, content
belore and after 3 serubber.
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How to order

Example

testo 350, basic set

Basic hand-held instr. 0560.3510

Analyzer unit, basic
version testo 350 0632.3500

CO moduie 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 ootional 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
NGO, module 5 0440.3505
SO, module 6 0440.3506

Connection cable,
Hand-held instr. - PC0409.0154

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
Transport case 0516.0139
Gas conditioning unit

testo 339 0563.3390

Control module
for gas conditioning unit

ftesto 339 0470.0351
Moisture trap 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
according to the following exam-
ples:

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 0632.3500
CO module 1 0440.3503
NO module 4 0440.3504

Combination 2:

Analyzer unit, basic
version testo 350 0632.3500

CO module 2 0440.3502
CO meas. cell
switch-off function 0470.0350

Combination 3:

Analyzer unit, basic
version testo 350 0632.3500

CO module 3 0440.3507
NO module 4 0440.3504
CO meas. cell

switch-off function 0470.0350



testo 350

Order no. Price ' Please tick -

Description

Accessories / Printer

Infrared thermal printer o printout measured values
incl. 4 round cell batteries, 1 roll of thermal paper

Comfort software

Battery charging unit for infra-red printer, incl. 4 NC-rechargeable batteries
Additional thermal paper (6 rolls)

Self-adhesive bags, (50 off) to attach the print-out to the boiler

Connection cable, hand-held instr. » PC or analyzer box — gas conditioning unit, L 6’
Analog output with 6 channels in an external housing, connection via RS 232 interface

Cases
Service case, leather, for hand--held instr., analyzer, flue gas probe (shor) and tools
Carrying strap for the analyzer

Transport case, aluminium edges, for gas conditioning unit, hand-held instrument,
analyzer box, heated hose, probe and accessories

Transport case, aluminium edges, for analyzer, complete or gas conditioning unit, complete
Case incl. canying strap

‘e

Gas conditioning unit/ Accessories T

Gas conditioning unit testo 339, incl. power cable, 2 spare fuses,
Connection cable to the analyser testo 350 (L 1.31'), service hose

Gas sampling hose, heated, L. 7.22', 230 V version, incl. filter insert
Gas sampling hose, as above, 110 V version

Gas sampling hose healed, L 13.12', 230 V version, inc!. filter insert
Condensate container for attachment to the gas conditioning unit

Spare parts pack for gas conditioning unit:
1 pump head for hose pump, 5 ventitator filters, 5 fuses incl. assembly instructions

Hose filter insert for gas sampling hose (5 pack)
Preliminary filter to protect gas paths (gas conditioning unity in fresh air (dust load)

For calibration certificates order our special brochure
Address,

Company
Depﬂgnim_ent
Name

Street

Town/County/ Zpcode

Telephone

Date Signaturo_

0554.0345

On request

0554.0110

0554.0115

0554.0116

0409.0154

On request

0516.0130

0516.0060

0516.0139

0516.0350

0516.0038

0563.3390

0401.0390

0401.0396

0401.0395

0554.0391

0554.0392

0554.0393

0554.0394

Subject 10 change.

Testo Inc.

230 Route 206
Flanders, N.J. 07836
Phone 201-252-1720
Toll Free 800-227-0729
Fax201-252-1729

Jerry
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THE USE OF ALTERNATIVE FUELS
IN THE CEMENT INDUSTRY IN LITHUANIA

1. THE CEMENT INDUSTRY

Overheads 1-6

2. ALTERNATIVE FUELS HISTORY IN CEMENT PLANTS

Overh=ads 1-3

3. TYPES OF WASTE STREAMS AVAILABLE, AND THEIR SOURCES

Overheads 1-8

A.

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

Used o0il: Vehicle maintenance and service, hydraulic
systems

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

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

Industrial sludges and filter cakes: 0il refineries,
metal plating

Contaminated soils: spills, releases, refineries

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. E;evated tenperature 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.

B.

C.

Ca0 + Al1,0, + Fe,0, + Si0O, —/—> Cement compounds

Organic hydrocarbons + 0, ———> CO, + H,0

Organics containing nitrogen —> NOx



7.

10.

11.

D. Organics containing sulfur —> SOY

E. Organics containing halogens —— HC1 , 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 + 0, + Si0, ——— metal silicates

Toxic metals are lost in the large mass of produced
clinker

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

PUBLIC RELATIONS
Overheads 1-2

AGREEMENTS WITH GOVERNMENT, SUPPLIERS, AND TRANSPORTERS
Overhead 1

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

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



FIS.

F.S.

12.

13.

14.
15.

16.

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:

l.
2.

Specific gravity

pH

Thermal energy content (KCal/kgm, or BTU/1b)

Water content

Halogen content

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

PLANT FACILITIES MODIFICATIONS FOR USING ALTERNATIVE FUELS

Overheads 1-2

CONTROL OF CEMENT QUALITY DURING WASTE BURNING

AIR EMISSIONS AND CONTROL DURING BURNING

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

HEALTH AND SAFETY OF ALL PLANT WORKERS

A. Establish safe working conditions

B. Train workers in the principles of safe work practices



17.

18.
19.
20.

21.

HEALTH

A.

F. C
IMPORT
TIME FR
INITIAL

A.

B.

c.

D.

SUMMARY

AND SAFETY OF ALTERNATIVE FUELS HANDLERS
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
Training of the emergency response team members
1. Spill response principles, techniques and equipment
2. Fire response principles, techniques, and equipment

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

Site security for waste storage and handling areas

Preparedness and Prevention Plans and required safety
equipment

ontingency Plans for hazardous wastes incidents
AGREEMENTS
AME TO IMPLEMENT WASTE PROGRAMS
CAPITAL INVESTMENTS REQUIRED
Engineering
Purchasing
Construction

Training



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
Table 1.1

Table 1.2

Table 2.1
Table 3.1

Table 3.2

Diagram 1
Diagram 2

Cement Industry Energy Efficiency

Average Energy Intensities of Building
Materials

Comparison of Energy Intensities in End
Products

Energy Consumption by Manufacturing steps

Comparative Thermal Energy Consumption
in Various Pyroprocessing systems

Comparative Features of Different Cement
Producing Technologies

Dry and Wet Process Flows
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 / tdn cement

-~ Fuel 800 to 1500 kcal/kg clinker
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ALTERNATIVES FUELS HISTORY IN CEMENT PLANTS

® Year 1973. OPEC Nations. High Fuel Costs
e 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 hazardcus 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

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



e World Wide Usage by Many Cement Companies:
- Holderbank
- Lafarge Copee
- Italcement and Ciments Francais
- Cementos NMexicanos
- Blue Circle
- CBR and Heidelburg
- Ask Grove

- Unincem and River Cement
- Scancen and Continental Cement
- Onada Cement and other Asian Countries

e 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 in
cement 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.

VI.

USED IN :

- CEMENT KILNS

- PULP AND PAPER MILLS

- ELECTRIC UTILITIES

- DEDICATED TIRE TO ENERGY FACILITIES
- ENVIRONMENTALLY ACCEPTABLE

- ECONOMICALLY FEASABLE

SCRAP TIRES ARE RESOURCE

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

TIRE CHARACTERISTICS

- PHYSICAL, CHEMICAL

COMBUSTION PROCESS IN CEMENT KILN
- SHREDDED OR WHOLE

- AIR QUALITY

CEMENT KILN USAGE

-U.S

- EUROPA

- ASIA
- MOROCCO AND OTHER COUNTRIES

AVAILABILITY FOR EXPORT TO WGRENRCO® THE BaLYic Srave P



EMENT FACILITIES WHICH HAVE TEST—BURNED OR ARE BURNING TIRES
NN NAME PPLT/MILL Cl7TY STATE IAPPX.SIZE
FYIRE BURNED
Pordand Cc'ncmmgo ) 'Rﬂhlo o \Rﬂh(o 27Xz
ve Cement West, Inc. *| Durkee TR Durkee: 27, wire [res
ic, Inc Atlanta -Atlanta

Cemeat Co. . .. |Buxxow . |Midlothian . |Texas 2°K6
a Portland Cement 2,5‘ XZ.S‘

cm-Calavcm ch'nanCou.v :

Washington
LaSalle --.- | Illinois.
| Kentucky

‘ 2' wire frcc
“Allentown % ‘Af’é:nns"ylvania A

Charlevoix Mlchlgan _ '
Qleveland . .....| Obio |
Clinchficid Georgia
RS ) Humboldt‘, o
Dcumt

|Festus - |Misouri. . .f. "
Davenport California
e e Roanoke .~ | Virginia whole

wn, Inc. (Southwestern) Lyons  |Lyons Calorado IxJ
stem Portand Cemene Co- 2l il v Fairborn o, x| Obio. .30 prwhole=36" ...

N FACILITIES:
erger Cement Plant W. Germany
cle Dry Process Cement Warks. | .7 |Hope .~ | Esgland .| whole
0 Ceawnent Ca. Japan :

Ccment Co. Japan
cment Co. Japan

, May 3, 1991



ANALYSES OF YARIOUS TIRES

ENERGY COMPONENTS, PERCENT BY WEIGHT
CONTENT
TIRE TYPE SOURCE (BTUILB) SULFUR ITYDROGEN [NITROGEN | OXYGEN
FIBERGLASS POPE, i99| 13 974 4.39
STEEL- BELTED POPE, 1991 um 440
SR e 5
NYLON POPE, 1991 14,908 5.42
2y b i
[ 21.“' L PR
POLYESTER POPE, 1991 14,752 1.72
R )
A8 -“e : SR ‘
KEVLAR-BELTED |[POPE, |99| 16,870 2.1)
v oy B2 | |
UNSPECIFIED HALEY, 1984 16,146 NR
TIRE |
B SR S R P KR5S
UNSPECIFIED RYAN, 1989 15,550 2.50
TIRE

NR - NOT REPORTED

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 phenoVacetone from cumene
* Slop oil ernulsions, 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 ipseclicides
« Gasoline, kerosene, diesel, fuel, oil sludges, and APl 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
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cxamples ot Hazardous Waste .
Generated by Businesses and Industrles
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.._.w L
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; Speat Electroplating Wastes
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SPECIFICATIONS OF SUPPLEMENTAL FUEL'

Heat Content 8,000 Btu/Ib. minimum .
(5,000 Btu/lb. with supplemental fuel)
12,000 Btu/lb. preierred
Viscosity Less than 3,000 centipoise

Odor Characteristic of solvents
Reference ASTM 1296-69

Suspended Solids®>  30% maximum

Sulfur 3% maximum
Nitrogen 1% maximum
Halogens 10% maximum (normally 2 - 4%)

Inorganic Aclds & Bases Extractable pH of 4 - 11

Water 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. Al 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 1o be Acceptable
Materials with regard to size or panticulates and solids if 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 than 1/8" in diameler.

3. Inthe absence of an Exclusion Level for Benzens, the maximum level shall be 0.5%.
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e 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

© 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

e Has to be controlled
- High temperatures
- Mixing and long gas residence time
- Heat mass 900°C to 1500°C
- 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, CO2 and THC



e Controls include
- Process control computers
- Quality control laboratory
- Microscopie analyses
- Manufacture quality controlled and acceptable
clinker and cement all the time

e Results

- Good quality clinker

- Better production

- Lower operating costs

- Longer refractory life

- Lower fuel usage and costs



Data pertinent to incincradon of chemical wastes

Cridcal waste incineragon
parameters

Physical and chemical propertes

Uldmate analysis

Merals

Halogens

Heating value

Solids

Liquids

Gases

Organic pordon

Special characzeristics

Toxicity

C.H.O.N, s, ash, and moisture

Ca. Na. K, Cu. V, Ni, Fe, Pb, Hg, Cr, Cd, as,
gxfo.ddu. bromides, fluorides

Buylb or cal/gram

Size, form, and quandry to be received
Viscosity, specific gravity and impurides, HO
Density and impurites

Percent tocal orzanic carbon
Corrosiveness, reacdvity, flammabilicy

TLV (Toxic Limit Value), carcinogenicity,
aquatric toxicity, etc.

Sources: Lauber (1982).
Branscome et al.

(1985).
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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

¢ Organic hydrocarbons - CO2 + H20
® Nitrogen in organics —»NOx
® Sulfur in organics = SOx
(Note: Less than 0.5 % S in most waste fuels)
® Halogens in organics = HCI

+ Ca, Na and K in cement
Yield CaCl2, NaCl and KCI

* Metals in organics » Metal silicates
as part of C3S, C2S, C3A and C4AF
* Plastics and other organic products -~ C0O2




*Wel/Dry
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Slllca
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Precipilator
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Dust Screw
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Schematie drawing of a typlcal cement kiln (Source: lLauber 1982. Reprinted
by permission of the publisher.)



PUBLIC RELATIONS

e 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

e 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 excelient legal document giving full
protection to the cement plant

e 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
acciderits 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

»aboratory

- Complete, testing equipment and trained personnel

- Audit and control of sampling testing and storage
of alternative fuel samples, kiln feec 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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Pound
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Nickel

National Institute for Occupational Safety and Health
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Toxicity Characteristic Leaching Procedure
Tire-Derived Fuel, exclusive of whole tires
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CO,
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Actual Cubic Feet Per Minute
Arsenic

Benzo-a-pyrene

Best Available Control Technology
Beryllium

British Thermal Unit

Degrees Celsius

Clean Air Act

Limestone (Calcium Carbonate)
Calcium Sulfite

Calcium Sulfate

Cadmium

Contimuous Emission Monitoring
Methane

Carbon Monoxide

Carbon Dioxide

Chromium

Copper

Department of Natural Resources
Electric Power Research Institute
Electrostatic Precipitator

Degrees Fahrenheit

Feet

Flue Gas Desulfurization

Gram .7
Grains Per Dry Standard Cubic Foot
Hydrogen

House Bill

Hydrogen Chloride

Hydrogen Fluoride

Mercury

Higher Heating Value

Water

Sulfuric Acid

Hour

Kilocalorie

Kilogram
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Acronym

THC
TPD
TPY
TSP
TWA
ug
USEPA
USGS
ug/m?
vocC
yr

Zn
ZnO
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GLOSSARY AND DEFINITION OF TERMS

Ash Residue:

A mixture of bottom ash and fly ash.

Baghouse:

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

Bottom Ash:

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

Dry Scrubber:

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

Electrostatic Precipitator:

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

Flue Gas Desulfurization:

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

Ely Ash:

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.

BCDD:

Short for polyclorinated dibenzo-p-dioxins (dioxins), a family of chemical compounds whose
molecular structure consists of three rings, two of which are benzene rings connected by a
pair of oxygen atoms, with from one to eight chlorine atoms attached to the benzene rings
in 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:

1737-01-1 Rev. 2, May 3, 1991
Page 1



T.CDD tetrachlorodibenzo(p)dioxin containing four chlorine atoms

P,CDD pentachlorodibenzo(p)dioxin containing five chlorine atoms
H,Cor hexachlorodibenzo(p)dioxin containing six chlorine atoms
H,CDD heptachlorodibenzo(p)dioxin containing seven chlorine atoms
O,CDD octachlorodibenzo(p)dioxin containing eight chlorine atoms

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

23,7,8-T,CDD: 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 described under dioxins.

EM-10:

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.

Polynuclear 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 and
natural sources. The structure of PAH compounds are based on multiple benzene rings.
The compounds range in complexity from naphthalene, consisting of two benzene rings, to
benzo(a)pyrene, consisting of five benzene rings. Naplithalene is the lightest of the PAHSs
and is one of the lease toxic, whereas benzo(a)pyrene is one of the heaviest PAHs and s
the most hazardous. Benzo(a)pyrene is a known carcinogen.

lig W; m
The systematic administration of activities which provide for the collection, source

separation, storage, transportation, transfer, processing, treatment, and disposal of solid
waste.

Ton:

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

Waste Management:

The total process of the collection of waste at its point of generation, transportation,

treatment and final disposal in an acceptable manner.

173701-1 Rev. 2, May 3, 1991
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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 landfilled 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 literature 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.

1737-01-1 E-2 REV. 0, May 3, 1991



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 are not properly managed. 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 Illinois.

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. Tires 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 Departnient of Energy and
Natural Resources (IDENR) 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 i in Scrap Tire News (January 1991) descn"bes'a Japanese facxhty.,
which incinerates tires. In Japan, approxxmately 35 percent of all scrap tu'es 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-fuel-consumption. The company
has estimated a savings of 18,850 tons of petroleum which is equivalent to $439,000. The
scrap tire supply at the Mie 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 900°C (1600°F) within the current
im:ineratdr, 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 stack. The system is compuier-con&olled.

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 rcmm;al/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, ie., 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 durnped. Thus, at least 150 million tires are made available each
year for energy recovery.

Reliability of a continuous tire supply can be a cencern, 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 ‘coal, the primary fuel, is assumed to be
1, then according to Juell (1984), the relative costs of the other fuels are as follows:

Natural gas - 25
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. Howevei', the encr@ 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 Sl60/t9n_ (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 sizé 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 crap 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
($1.10-51.80 per MBtu for TDF vs. $1.60-$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 prdvide 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 Tire
Management and Recovery Grant Program will fund projects intended to fcsearch new uses
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and expand existing uses for scrap tires. Wisconsin’s grant program is funded by monies
generated from a $2 per 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 as crumb rubber, to manufacture
products incorporating these waste tire products.

Hlinois 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. Ilinois 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 ihe identification of areas in which additional information
is necessary are presented in this document. This report does not address potential
associated issues, including shredding or 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 1 of 2)
POTENTIAL USES FOR SCRAP TIRES IN ILLINOIS

POTENTIAL Est. %ofIL MARKETABLE
USES Tires Use ADVANTAGES DISADVANTAGES PRODUCT

AniﬁaalReeb 5 : lanuhHabmuon ” Coulytolmuu Reeﬁ .
Long Life May Move
EmeotConﬁgunuon

-2 |petormwar hmledNumbaot’I'uuUsed | Breakwater
Durable

Low Cost Erosion Control

Crash Attenuation
| Structrual Fill Material

Cl'umb Rubber High Cou Crumb Rubber

Rubbenmd Asphait Upto
100%

Asphalt

“ Mixed Test Results
Requires Special Equipment
Not Proven Eeonomnal_‘

Limited Number of Ti Uted

Limited Number of Tires Used

Spoct Surfaces 1-2 . | Better Surface [ Limited Number of Tires Used | Running Tracks

Soil Additives 1-2 Improves Soil Quality Limited Number of Tires Used | Tire Chips
Lnproves Air Circulation Fixed Sales for Compost

Sheet Goods 1-2  |ProvenEffective | Limited Number of Tires Used Floor Mats, Carpet Pads

Limited Uses .| Mud Guards

(From Burger, 1991)
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POTENTIAL USES FOR SCRAP TIRES IN ILLINOIS

TABLE 1-1 (Page 2 of 2)

MARKETABLE
PRODUCT

Unknown

ADVANTAGES

Compatibic with Existing Fuel

Reduction of Suppty
Compatible wiht Existing Fuel
Can Boost Btu Countent
Reduction of Supply
Compatible with Existing Fuel

Reduction of Supply

Reduction of Supply
Compatible with Existing Fuel

Limited Use
Tires My Bura Too Hot

DISADVANTAGES

.........................................

(From Burger, 1991)
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Q. For bollers
93 (13%)

F. For refining metal/making paper

Japan’s Use of Scrap Tires ;
| (unit: 1,000 tons) '

A. For reclaimed rubber
135 (18%)

H. Amount
remaining
unused

B. For retreaded tires
81 (11%)

C. For export

80 (11%) (for retreaded tires and others)
118 (16%)
E. For cement kiins D. Other
84 (12%) 38 (4%)
Source: JATMA
W Japan's Use of Scrap Tires FIGURE 1-1
IRN | 1737-01-1 (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 modern 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.

22 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 environments, 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.

1737-01-1 ‘ Rev. 2, May 3, 1991
2-2



TABLE 2-1

ANALYSES OF VARIOUS TIRES

TIRE TYPE

ENERGY
CONTENT
(BTUILB)

COMPONENTS, PERCENT BY WEIGHT

MOIST URE

ASH

SULFUR

CARBON

HYDROGEN

NITROGEN

FIBERGLASS
STEE., m..,TED

NYLON

POLYESTER

KEVLAR—BELTED

UNSPECIFIED

.. TIRE

UNSPECIFIED

TIRE

* frore,
rore, 1991
POPE |99| :

|HALEY, 1984

RYAN, 1989

POPE 1991

0.50 |

5.70

120

83.20

7.10

0.30

OXY GEN

| S

" NR

2.50

NR - NOT REPORTED
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TABLE 2-2

ANALYSES OF VARIOUS TIRE-DERIVED FUELS (TDF)’

NERGY COMPONENTS, PERCENT BY WRIGHT
CONTE
TDF TYPE OURCE BTU/LB) [MOISTURE HYDROGEN |NITROGEN JOXYGEN [CHLORINE VoLATILES®
CRUMBRUBBER BIRSCITELE, 1591 16300 020 MR o480
17 FUzZ* RANGER &CLARK. 1991 | 13813 007 64.66
\ZXVZWOSTEEL  EIRSCHELE, 191 15,560 MR e
1" X 1 W/ STEEL FIRSCHELE, 1991 14,860 NR 60.70
1* X 1° W/O STEEL FIRSCHELE, 1991 15,690 NR NR
FXPWOSTEEL - Mcoowm s s MR NR
7 SHREDDED W/ STEEL PHALENETAL. 1991 15,787 737 681 037 s.12 NR amn
TRUBBER W/METAL ~ [ORANGER &CLARK, 1991 | 1332 ors| 2319 133 6700 581 003 5423
7 RUBBER WIOMETAL [ORANGER &CLARK,1991] 14019 123] s 009 6131
1-172 UNSPECIFIED TDF HOWE, 1991 1257 8ss| 147 028 727 NR 5633
UNSPECIFIEDTDF  pOPE, 1991 14,500 000 481| 124| 840 713 024 218 NR NR
UNSPECIFIED TDF URGER 1991 14,500 0so| 1000] 140| 7800 NR 002 NR 0.15 65.00
UNSPECIFIED TDF HREURS, 1991 14,500 100 s-2| 1e NR NR NR NR NR NR
SHREDDED TDF AGLIA ET AL, 1991 16250 062 am| 123 s 7.09 024 217 NR NR

NR - NOT REPORTED

¢ — PROXIMATE ANALYSES
** — FIXED CARBON ONLY
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TABLE 2-4

MAJOR CHEMICAL ELEMENTS IN ASH OF
COAL AND THREE RUBBER SAMPLES

ASH ANALYSIS ( %)

RUBBER 1/2°

RUBBER 2*°

RUBBER 2°

Sihcon as Sloz

Alnuunum as A1203

onasFe,0,

Calcmm a.s CaO
:Magn&mm as MgO

_'Sodlum as Nazo |

Base/Acid Ratio

COAL

2070

‘Titamumas 'I"O2 g

‘Fuzz*

037

1)

-l
073

126

W/O METAL
20|

9,09

10.64

14|
sl

W/METAL
O s16
1.93
0.35
0.14
0.56
010
ol

¢ Counting metal as Fe;04

All valucs aprmalized to 100%

Ash and coal sampies laboratory~prepared.
(From Granger and Clark, 1991)
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TABLE 2-3
. ANALYSES OF VARIOUS SOURCES OF COAL

COAL TYPE

SOURCE

COMPONENTS, PERCENT BY WEIGHT

MOISTURE

SULFUR

CARBON

NITROGEN

UTAHCOAL

UNSPECTFIED
WESTERN COAL

WYOMING SUB-
BITUMINOUS COAL

WEST VIRGINIA
BITUMINOUS COAL

CLINTWOOD BED
VIRGINIA COAL

NORTH DAKOTA
LIONITB

UNSPECIFIED COAL
UNSPECIFIED COAL

UNSPECIFIED COAL
UNSPECTFIED COAL
UNSPECTFIED COAL

UNSPECTFIED COAL

CALIFORNIA AIR
RESOURCES BOARD, 1984

CALIFORNIA AIR
CALIFORNIA AIR
MC GOWIN, 1991
INSTITUTE, 1990
SCHREURS, 1991

BURGER, 1991
HALEY, 1984

TRAVERSE CITY

PHALEN, 1991

RESQURCES BOARD, 1984

RESOURCES BOARD, 1984

VIRGINIA POLYTECHNIC

LIGHT & POWER, 1984
GRANGER & CLARI’ 1991

GAGLIA, ET AL, 1991

12,7

12,000

-

14,120

6,100

l?._Ml

10,527

3.59
18.00

26.95

6.60
2.00

4043

9.76

9.00

. u4

6.0

0.79

0.37

1.30

2.3

2.3

2.08

71.45

' 30.68

78.0

NR

4.00
S04
NR

.20

4.59

4.(!_)

3.64

-
100
Com
NR

NR

1.30

1.5

OXYGBN

9.64

12.50

" 25.63

NR

7.62
5.47
1.40

4.29

0.04
NR
" NR

NR

NR

NR

0.01
NR

NR

VOLATILES

NR
NR
NR

NR

NR

37.00
NR

NR

34.08

NR

NR - NOT 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: - The ruptured 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).

32 .. TIRE

b Y TV A o o

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 tm'ilion 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/m’. 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 (VOCGCs)
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 TIRES AS BREEDING GROUNDS 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 absorl?ed 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 Tiger 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 norvegijcus (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.

35  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
disposa] at landfills. HOlinois 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 numr:ber 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 SO,
In addition, many combustion sources are operationally limited because they cannot 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 "fuzz®, 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.

41  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 jt 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 js 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 amenﬂy undergoing studies
to determine the maximum TDF size that cyclone burners, which are at.téchéd to the dutsidc
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 (2500°F - 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 329
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).

42 TYPES OF COMBUSTION FACILITIES ~~

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 followmg sections summarize four of the
T’ost ‘c.ogl:ustmn methods. . '

we e AR e STICEKTBLD. 1 T
e o CEVERTRIN

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 matezial (e.g., sand) provide the required elements for cement. Cement is
manufactured through the controlled heating of a mixture of these materials to
approximately 1500°C - 1600°C (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.

Combustmg waste tuu for encrgy recovery in ocment kilns has been wxdé'iy‘ﬁ's'ed m

S e emy - . -
e o Py el u- v rer et P U{Q\f‘ L

Europe and Japan since about 1974 (Halcy, 1984). Thc ccment 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
consumptjon 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 are lower than typical

coal values;
2, The steel content provides supplemental iron for the cement; and

3. _The ash is incorporated into the product (cement) and thus, is totally
“consumed.

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 comrunication). 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 oombu;tion 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 equipned 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. can combust up to 40
percent whole tires of the total fuel in their kilns without preheaters when utilizing their

patented process.

422 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.

, ELECTRIC UTILITIES o

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.

424 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 ou a gravity roller conveyor-belt assembly. The tire feed rate 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 compouiids.

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 the emissions of nitrogen oxides.
Ammonia injectors, locategi 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 (HCI). 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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VeNAr 1LING Wwae

COMPANY NAME:  ___Dpawdle Leweny #p -

PLANT NAME: St <
ADDRESS: o 29

24/ /4 _Zu, 73

PHONE NO.: a 2. /50/

ENVIRONMENTAL ENGINGER/CONTACT: Foy) £
“' LN S % * v

5 OF RONERS: & ks — My | Bukiwar 7edeT

CAPACITY OF EACH: 53D 80a rpb,

HEAT RATE OF EACH: 73 25 000 < ST/ 4~

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED @ SLIT

MAXIMUM TiRE PIECE:

OTHER FUELS:

% TIRE OF TOTAL FUEL: eZ 0 76

POLLUTION CONTROL EQUIPMENT:
Lo peuw éf’;uAnMr _#A!e'ﬁ

CONTINUQUS EMISSION MONITORING EQUIPMENT:
Q4r8 78T Swpl B puerkd Pas-4

FUEL HANDUNG REQUIREMENTS/MCDIFICATIONS:

Luihled Lleysiac ¥ Smuityss oo favdle Zees

WASTE TIRE SUPPLY PROBLEMS? YES __ ._.__.....
IF YES, PLEABE EXPLAIN:

ANY COMBUSTION/GPERATING PROBLEMS?  Yes ____ (No)
IF YES, PLEAGE EXPLAIN;

AIR EMISSION DATA: Z : '

WAS AN OPERATING PERMIT MODIFICATION REQUIBER FROM THE STATE
REGULATORY AGENCY? s NO

IF YES. WHAT TYPE QF MODIFICATION?

[ 4



QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME: SOUTHDOWN INC. *

PLANT NAME: LYONS PLANT
ADDRESS: P.O. BOX 529

LYONS, COLORADO 80540
PHONE NO.: 303) 534-4206

ENVIRONMENTAL ENGINEER/CONTACT : RANDY WILEY, PLANT ENGINEER

# OF KILNS: 1
CAPACITY OF EACH: 1400 TON/DAY CLINKER
HEAT RATE OF EACH4.8 MBTU/TON

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

REDDED WHOLE suT
MAXIMUM TIRE PIECE: X3
OTHER FUELS: WASTE OIL, NATURAL GAS, COAL, #6 FUEL OiL(haven't used in yrs)
% TIRE OF TOTAL FUEL: 1/2 TON/MHR, @ 5%

POLLUTION CONTROL EQUIPMENT:
BAGHOUSE

CONTINUOUS EMISSION MONIT ORING EQUIPMENT:
OPACITY
HC MONITOR AND SO, — INTERMITTENTLY

FUEL HANDLING REGUIREMSNTS/MODIFICATIONS:
ADDED HOPPER, SCALE, AND BELT CONVEYOR

WASTE TIRE SUPPLY PROBLEMS? YES NO X
IF YES, PLEASE EXPLAIN:
FROM DENVER, DELIVERED SHREDDED A

ANY COMBUSTION/OPERATING PROBLEM: YES NO X
IF YES, PLEASE EXPLAIN: SOME FEEDING PROBLEMS, PLUGGING OF
RUBBER 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 STATE
REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION?
NO FINAL PERMIT — HAVE SOME NEW LIMITS.

* Information obtained by phone.
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WUEO L IVUNNAIRE

SCRAP TIRE USE
COMPANY NAME: Southwestern Portland Cement Co.
PLANT NAME: Quarry Plant
ADDRESS: 506 E. Xenia Drive, P. 0. Box 191
Fairborn, OH 45324
PHONE NO.: {(513) R/78-8K51
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 SLIT
MAXIMUM TIRE PIECE: 36 inches diameter
OTHER FUELS: Fossil fuels, hazardous waste fuel
% TIRE OF TOTAL FUEL: 10 - 15%

POLLUTION CONTROL EQUIPMENT:
——Fabric—filter—dust—collectors

CONTINUQOUS EMISSION MONITORING EQUIPMENT:
Altech system for NO, SO,, CO,. c0 0,. HC

FUEL HANDLING REQU!FIEMENTS/MODIFICATIONS:

Added conveyors, elevator, scale, double tipping valve air lock, electric

eyes, misc. hardware and software

WASTE TIRE SUPPLY PROBLEMS? YES _ NO " x
IF YES, PLEASE EXPLAIN:

ANY COMBUSTION/OPERATING PROBLEMS? YES . ¥ NO
IF YES, PLEASE EXPLAIN: _ | inited to 18% of total heat input

AIR EMISSION DATA:
Bypass Stack: PM = .03 gr/dscf @ 7% 0,

Main Stack: PM = .02 qr/dscf @ 7102

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X NO

IF YES, WHAT TYPE OF MODIFICATION? RAPCA_and OEPA_require

operating permit for each type of fuel burned.




SCRAP TIRE USE Vas

COMPANY NAME: AZ&MM#@

PLANT NAME: el 2ot Pene

ADDRESS: (50 TPorny liire Kok
LRetn?, LOZ

PHONE NO.: - 208 £

ENVIRONMENTAL ENGINEER/CONTACT: Gze 4 sescl ol ,Chon 2‘ 2

WASTE TIRE SPECIFICATIONS: (C:RCLE THOSE WHICH APPLY)

_F D WHOLE suT
MAXIMUM TIRE PIECE: lx )
OTHER FUELS: —Loal Lo sulle  oJepley
% TIRE OF TOTAL FUEL: v

POLLUTION CONTROL EQUIPMENT:

ESP = one oneacd g i

CONTINUQUS EMISSION MONITORING EQUIPMENT:

Cpac ly

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: :

ALt A er e, r end.. Ol
— gl SCaflo
WASTE TIRE SUPPLY PROBLEMS? YES N0 3~
IF YES, PLEASE EXPLAIN: /pp 2, 5 4904 Tetohs proanids Ly (OZ
L-~g ow _ ,
ANY COMBUSTION/OPERATING PROBLEMS? YES NO V
IF YES, PLEASE EXPLAIN:G s ¢, Fe ed Sysfem problems =@ +oo poct

“YVn Specitications 2 f9er sige thaw £

. _ p
zw 0‘4/&4—7’%73" ”
AIR EMISSION DATA: “/sa Stizk. out + jarma coal pead Sgzhn,

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES NO X
IF YES, WHAT TYPE OF MODIFICATION? WL VR - :

Yiatld s aZa? “Lalosa il 214
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< SUMMARY OF RﬁTURNBIS’QiJBSTIONNAIRES FROM COMPANIES

TABLE 6-2

WHICH HAVE TEST-BURNED OR ARE BURNING SCRAP TIRES

COMPANY NAMB LOCATION| # B CAPACITY| HBAT RATE | TIRESiz OTHER % TIRH POLL. CONTROL CONT. EMISSION
KILNS FUBLS BQUIPMENT MONITORING
Arizona Portland Cement Rillito, AZ 1 2*X2° coal 5-20Q (abric collectors opacity
Ash Grove Cement West, Inc. | Durkee, OR 1| 500,000 ton/yr 10 | BSP* opacity, CO, O,, NOx
Boxcrow Cement Co. Midiothian, TX 1] 3100 tona/day | 3.5 MBiwton 2°x6" coal 10-12 baghouse $0,, NOx, opacity
Calif. Poriland Cement Co. Mojave, CA 1] 3250 tonw/day | 3.3 MBiwioan 25"x25" |coal 30 | filter baghouse opacity
Calaverzs Cement Co. Redding, CA 1 | 650,000 tons/yr shredded coal 20 | baghouse NOx, CO, 0,
Champioa International Bucksport, MB 1] 500,000 ivhe | 814 MB1u X2 oil, coal, blomass, slucge 10 | ESP opacity, CO,, SO,, NOx
Fort Howard Carp. Green Bsy, Wi s : 1"x1* coal, pet. coke, RDF 3| baghouse opacity, SO,
Georgia Pacific Cedar Springs, 2] 69%0x10¢ BGM 22,000 Bite/m® [15°x15" coal, woodwaste, peanu 5 | multicyciones followed by | nogassnalyzers
GA bulls, No. 6 oil, gas vealuri scrubbers
HOLNAM, Inc. Seattle, WA 1]1500s1pd*® |53 MBuyst 2"z coal 15 | ESP 0,, opacity, CO
6.0 MBtuwist ¥ gas 20 | ESP 0,, opacity
Kosmos Cement Co. Louisville, KY 12160 tona/day | 302,650,000 Biwhr coal 12 | baghouse opacity
Rosncke Cement Co. Roanoke, VA | ***5(1} 550,000 tona/yr | 325 MBIuhr whole 20
Southdown, Inc Lyons, CO ' 1 { 1400 tons/day | 4.8 MBIwtoa kg & waste oll, gas, coal S | baghouse opacity
Southwesiern Partland Cesr. Cof Fairbarn, OH : wh-36" foasil, haz wst. 10— 13 fabric filer dust collector | NO, $0,, Co,,
Uniroya! Goodrick Eau Claire, W1 1| 100,000 Itytr 3sq.in. coal 3 | particle collectors on stack 0,
Willamette Industries Albany, OR 1 180,000 tbahr | 3,400 MBiwdsy |2 X 4 hog fuel 2 by wi wet scrubber opacity
Wisconsin Power & Light Beloit, W} (1] 75 Mwauts 10,000 Bivkwhr | 17x1" coal 7| ESP opacliy

* ESP = electrostatic precipitator
** sipd = standard tons per day

*** Number in parentheses indicates number of boilers burning tires.
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TABLE 6-3

SUMMARY OF AIR EMISSION RESULTS FOR NEKOOSA PACKAGING

POLLUTANT

te Matter

LIMIT

(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 AUXILIARY FUELS
PORT TOWNSEND PAPER COMPANY
(Measured in ug/m3 at 7% O,)

BURNING TIRES | BURNING OIl._DIFFERENCE WITH TIRE BURNING

* 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

POWEXR F FEED RATE SSION RATE EMISSION LIMIT
POLLUTANT [DATE BOILER (LB/HR) (LB/MBTU) (LB/MBTU)

030

PARTICULATE|11/89 | 1
MA e i

........ 030
..... 029

(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

1/31/89

NOx ot o

3-25

TDF FEED RATE | HEAT RATE
POLLUTANT ___ IDATE| (TONS/DAY) (MBTU/HR) EMISSIONS®
TOTAL SUSPENDED (8589 | o 810 33.76 Ib/hr
PARTICULATES (TSP) | o
8/11/89 025 754 36.76 Ib/hr

| NOT AVAILABLE

NOT AVAILABLE

3153 mg/m?3

338 mg/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 GR/DSCF 003 GR/DSCF | 0.026 - INCREASE |0.10 GR/DSCF
MATTER @ 12% CO,)
(@ 12% COy) , _ I
ZINC  |28400 ugim3 " | 3600 ug/ms3 14800 — INCREASE |NOT LISTED
(@7% 0y Y R L
ARSENIC 113ugm3  |45ugm3 68 ~ INCREASE |NOTLISTED
(@7% 0,)
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®
WILLAMETTE INDUSTRIES, INC., PORTLAND, OREGON

HOGGED FUEL | HOGGED FUEL | HOGGED FUEL
POLLUTANT UNITTS ONLY WITH 6% TDF _ | WITH 13% COAL
PARTICULATE grisdcf - 0.0328] . 0.0692 0.0339
MATTER
OPACITY (pre—drier)| % 36 40 22
SO, ppm** 0 16 6
ZINC Ib/day 73 114.9 263
* All values adjusted to a steaming rate of 160,000 Ib/hr.
** parts per million
(From Vosler, 1985)
1737-01-1 REV. 2, May 3, 1991



TABLE 6-—-9A

SUMMARY OF AVERAGE AIR EMISSIONS FOR EACH TEST CONDITION
CHAMPION INTERNATIONAL, SARTELL, MINNESOTA

TEST 1

TEST 2

TEST 3

EMISSION
LIMIT

_ZINC

HYDROCARBONS

0% TDF

959

- 0.000005 |

165

15% TDF

~ 0.000015
0.00022
0.039

16

27

30% TDF

022

0.000026
~ 0.00024

0.086]|

'0.5:

04s|

047/

(LB/MBTU

0.]

NONE
NONE
NONE
 NONE
NONE
LIONE

* ppm — parts per million

** PAH - All polynuclear aromatic hydrocarbons were below detection levels.

(From Pace Laboratories, 1988)
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TABLE 6-9B

EMISSION RATES OF MATERIALS MEASURED IN TESTS
CHAMPION INTERNATIONAL, BUCKSPORT, MAINE

TDF FEED RATE
1STPH | 25 TPH 3.5TPH 0 TPH

TEST TYPE UNITS
TOTAL

PARTICULATE | LBMBTU 0.054 0.047 0.056 0.053
SULFUR DIOXIDE LBMBTU 0.466 0.483 0.510 0.508
METALS:

BERYLLIUM LBMBTU 0.00000111| 0.00000087 | 0.00000073| 0.00000106

CADMIUM LBMBTU | 0.00000149| 0.00000084 | 0.00000078| 0.00000060

CHROMIUM LB/MBTU 0.0000147| 0.00000667 | 0.00000636| 0.0000121

LEAD | LBMBTU <000010 | <.000010 <.000010 <.000010

ZINC LB/MBTU 0000981  0.001380 0002560  0.000260
HYDROCARBONS

AS PROPANE LB/MBTU 0.00118 0.00118 0.00118 0.00117
OXIDES OF |

NITROGEN LB/MBTU 0273 0.280 0273 0274

'TPH -~ Tons per hour

(From Woodman Engineering, Inc., 1989)
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TABLE 6-10

AVERAGE EMISSION TEST RESULTS
SMURFIT NEWSPRINT, NEWBERG, OREGON

TESTDAY 1| TESTDAY2 | TESTDAY3 | EMISSION
POLLUTANT WOOD ONLY 1% TDF 11/2% TDF LIMIT
PARTICULATEMATTER | ooz =" o037 £ 0.0459|  0.04 grasctd
griscfd @ 12% CO,
VOLATILE ORGANIC
COMPOUNDS (VOC) 110 35.1 306 189 tons/yr
__tons/yr @ 8760 hrfyr |
(From Horizon Engineering, 1987)
1737-01-1
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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] TESTDAY 2 | TESTDAY3 | EMISSION
POLLUTANT® 100% COAL| 63% TDF | 10.4% TDF | LIMIT (Ib/MBtu)
PARTICULATE MATTER*Y 0021 o015 0,009 06
soz | . o . . LIRS ST 1.41‘« | 1.8 . 1-53 4
SULFURIC ACID 0015 " 0014] 0.012 | NOT LISTED

(SO; & H,S0,)

Nox - 0.78 0s8] " 03|NOTLISTED
CI- see 0.029 | 0.029 0.027 | NOT LISTED

* All emission rates in Ib/MBtu
** Includes back~half catch
*** Average from inlet

(From O’Brien, M.V., and Hanson, W.C,, 1983)
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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 nghsec - | 981E-08| *eTCDD =260 10~7 ghec
PCDF | 1.692nghec 3zE-07| - '
PAH ' 61.6 ugisec L17E-02 02294211075 gisec
PCB* 3 ughec 5.71E-04 02 19351075 gsec
THC** 0239 ppav @ 12% CO5 0.646 148.4 Ib/day
NH; @aopave®co, | 1818 50 ppav
NOx | 49.54 pprv @ 12% CO, 3843 500 Ib/day
SOx - 250 Ib/day
- 504 (CCs) 4.5 ppmv @ 12% CO, 554
- SO (Method 8) 42 ppmv @ 12% CO, 45.4
- S0, (CEM) 3.76 ppmv @ 12% CO5 40.6
HQ < 3.5 ppmv @ 12% CO4. <23 -
o 52.59 ppmv @ 12% CO5 2478 346.4 Ib/day
PM - '
- FRONT HALF 0.00190 grains/dsct 258
- BACK HALF 0.000418 grainskdact 57
- TOTAL 0.0023 grains/dsce 312 113 Ib/day
TOTAL METALS®*** 48.4 raghec 92 -
Aleee 1,464 ugfrec 202x1073 gec
Aseee 13.7 ug sec 4.61x10~4 grec
C‘... w w NR
Cdeee 938 ughec 222x1073 gisec
Creee 6.00 ug/sec 8364x 10~5 gisec
Cueer 778 ug sec 230x 10-3y:ec
Hge** <0.17 ug/ec 576 x10~4 gsec
Mge** 122 ugfrec 230x 10_3y:ec
Nac*e* 655 ughec <288x 104 gisec
Pbeee 138 ugfec L15x1073 gec
Feet®e 3244 ughrec 224x lO"zg/wc
Keee 1241 yghrec <288x 104 gisec
Zaeee 40,706 ug/sec 210x10~1 grec

NOTE: 1mg=0.001g lug=1x10"S5 1ng=1x10"9;
* Data obtained from Engineering — Science.
** Expressed as parts per million methane.

*** Estimated based 0n inlet concentrations and particulate reduction.

*®¢® Permit Limit obtained from Mo@uto'nn: Incinerator Health Risk Assessment.

NR - Not Reported

(Data from Radian Corporation, 1988)
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TABLE 6-1 (Page 1 of 8)
CEMENT COMPANIES LISTED IN

"THE AMERICAN CEMENT DIRECTORY, 1990"

Alamo Cement Company
San Antonio, Texas

Alaska Basic Industries, Inc.
Anchorzage, Alaska

Allentown Cement Company, Inc.
Blandon, Pennsylvania

Arizona Portland Cement Company
Rillito, Arizona

Armstrong Cement & Supply Corporation
Cabot, Pennsylvania

Ash Grove Cement Company
Overland Park, Kansas (Corp. H.Q)
Plants:

Chanute, Kansas;

Louisville, Nebraska;

Foreman, Arkansas

Ash Grove Cement West, Inc.
Plants:
Durkee, Oregon;

Inkom, Idaho;
Seattle, Washington;
Clancy, Montana;
Leamington, Utah;

Blue Circle Atlantic, Inc.
Plants: '
Ravena, New York;
Sparrows Point, Maryland

Blue Circle, Inc.
Plants:

Calera, Alabama;
Atlanta, Georgia;
Tulsa, Oklahoma

173701-1

Contacted?
Yes

Yes

Yes

Yes

Yes

Yes

No .

No
No

Yes

Yes
Yes

Yes

Yes
Yes

Yes
Yes

u ires?
No
No - No Kilns
No

Yes - Burns 10% tires

No

Yes

Yes
Can burn tires
Can burn tires

Yes - test burned, in
permitting process

No

No

No

No, have discussed
with state.

Test Burned in England.

No
No kilns.

No
Test Burned
No - Too Expensive
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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, L.P.
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

173701-1

Contacted?
Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

No

Yes

No

No

No

u ires?

No Kilns
Yes - One Day 5,

No - No Kilns

No
Yes - Test burned. .

No
No
Yes - Burns 20% tjr&*

No

No - Distribution Oni
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Coastal Cement Corporation
Boston, Massachusetts

Continental Cement Company, Inc.
Chicago, Lllinois;
Hannibal, Missouri

| Davenport Cement Company
Davenport, Iowa

Dixon-Marquette Cement, Inc.
Dixon, llinois

Dragon Products Company
Thomaston, Maine

Dundee Cement Company
Dundee, Michigan (Corp H.Q)

Essroc Cement Group

Plants:

Egypt, Pennsylvania;

Nazareth, Pennsylvania (Corp. H.Q.);
Frederick, Maryland;

Speed, Indiana;

Logansport, Indiana;

TABLE 6-1 (Page 3 of 8)

CEMENT COMPANIES LISTED IN

"THE AMERICAN CEMENT DIRECTORY, 1990"
Contacted? Burmn Tires?
Yes No - Distribution Only
No
Yes No
Yes No
Yes No
Yes No
Yes Yes - Test-burned
Yes Yes - many plants buming
Yes Sent request letter
No
No
No
No

Essexville, Michigan;

Federal White Cement, Inc.
Oil City, Pennsylvania

Florida Crushed Stone Company
Brooksville, Florida

Giant Cement Company
Harleyville, South Carolina

Gifford-Hill and Company, Inc.
Midlothian, Texas;

Riverside, California;

Oro Grande, California

Dallas, Texas

1737-01-1

Phone # out of order.

Yes Yes - have test burned. »

Yes Yes - burn unsuccessful

No
No
No
No
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CEMENT COMPANIES LISTED IN
"THE AMERICAN CEMENT DIRECTORY, 1990"
Contacted?
Gulf Coast Portland Cement Company
Houston, Texas Yes
Hawaii Cement
Honolulu, Hawaii Yes
Heartland Cement Company
Independence, Kansas No
Hercules Cement Company
Stockertown, Pennsylvania Yes
Ideal Basic Industries, Inc.
Fort Collins, Colorado; Yes
Florence, Colorado; No
Superior, Nebraska No
Illinois Cement Co.
LaSalle, Ilinois Yes
Independent Cement Corporation
Catskill, New York Yes
Hagerstown, Maryland Yes
Kaiser Cement Corporation
Cupertino, California Yes
Keystone Cement Company
Bath, Pennsylvania Yes
Lafarge Corporation
Reston, Virginia (Corp. H.Q.) No
Plants:
Demopolis, Alabama; Yes
New Braunfels, Texas; Yes
Fredonia, Kansas Yes
Masonry Grinding and Color Blending
Birmingham, Alabama No
Florida Brand
Tampa, Florida No
1737-01-1

TABLE 6-1 (Page 4 of 8)

u ires?

No

No

No

Yes

Has test-burn plannec

No
No

No

No

No
Yes
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TABLE 6-1 (Page 5 of 8)

CEMENT COMPANIES LISTED IN
"THE AMERICAN CEMENT DIRECTORY, 1990
Contacted? urn Tires?

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. H.Q) Yes Sent request letter

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 No

Pryor, Oklahoma; Yes No

Bonner Springs, Kansas; No

Greencastle, Indiana; Yes No

Nazareth, Pennsylvania; Yes No

Maryneal, Texas; Yes No

Oglesby, Llinois Yes ' No

Medusa Cement Company

Cleveland, Ohio; (Main Office) Yes Yes - Sent letter. A

Charlevoix, Michigan; Yes Yes - Testbumed -

Clinchfield, Georgia; No Yes
. Wampum, Pennsylvania; No 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

173701-1 Rev. 2, May 3, 1991 n\
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TABLE 6-1 (Page 6 of 8)

CEMENT COMPANIES LISTED IN

"THE AMERICAN CEMENT DIRECTORY, 1990"

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

1737-01-1

Contacted?

u ires?

Disconnected number.

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No
No

Yes - Testbumer
No - No kilns

No
No
No
No
No
No - No Kilns
No

No - No Kilns
Yes - Preliminar

No
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TABLE 6-1 (Page 7 of 8)

CEMENT COMPANIES LISTED IN
"THE AMERICAN CEMENT DIRECTORY, 1990"
Contacted?
River Cement Company
St. Louis, Missouri
Plant:
Festus, Missouri Yes
Riverton Corporation
Riverton, Virginia Yes
RMC Lone Star .
Davenport, California Yes
St. Mary’s - New York Cement Company, Inc.
Buffalo, New York Yes
St. Mary Peerless Cement Company
Detroit, Michigan Yes
St. Mary's Wisconsin Cement, Inc.
Detroit, Michigan Yes
Santee Portland Cement Corporation
Holly Hill, South Carolina Yes
Signal Mountain Cement Company
Chattanooga, Tennessee Yes
South Dakota Cement
Rapid City, South Dakota Yes
Southdown, Inc.
Houston, Texas; Yec
Victorville, California; N
Odessa, Texas; Yes
Lyons, Colorado; Yes
Fairborn, Ohio; Yes
Brooksville, Florida No
Dixie Cement Company Yes

Knoxville, Tennessee

1737-01-1

Burn Tires?

Yes - Test-bumed
No

Yes - Testbumed ,
No - No kilns
No

No

No

No

No

No

Test Burned
Permit Expired
October, 1990

No
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TABLE 6-1 (Page 8 of 8)

CEMENT COMPANIES LISTED IN

*THE AMERICAN CEMENT DIRECTORY, 1990"

Kosmos Cement Company
Kosmosdale, Kentucky;
Pittsburgh, Pennsylvania

Texas Industries, Inc.
Midlothian, Texas;
Artesia, Missouri;
New Braunfels, Texas

Texas-Lehigh Cement Company
Buda Texas

Texas Sunbelt Cement (Distribution Only)
Corpus Christi, Texas

1737-01-1

Contacted?

Yes
No

Does not own.
Yes

Yes

Yes

Bummn :l:kgg"}

Test Burned

No

No

Yes - Test-bumnec

No - Distributior:
only
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5.0 AIR QUALITY ISSUES
51 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.

X I T v [ R L T

52 . TYPES OF AIREMISSIONS '

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 pn'mary 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 weifare from any known or antxcxpated
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 monoxxde and lead.

In addition to these criteria pollutants, the air emissions assocxated with the
combustxon of scrap tires may contain non-crxtcna 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.

1737-01-1 5-1 Rev. 2, May 3, 1991



53 "AIR POLLUTION CONTROL EQUIPMENT

Air pollution control equipment typically utilized by facilities combusting tires
include: cyclones, baghouses, electrostatic precipitators, fabric filter collectors, and scrubbers.
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) frora 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 oppoéitc 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 parnculate matter, but also
removes acid gases: SO, HCl 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:ly be collected by high efficiency air pollution control equipment. Emission
data indicate that electrostatic precxpxtators have had success in oollectmg paruculate matter
or suspended paruculata, speaaﬂy zinc oxide (ZnO) due to the charge on ZnO (Robmson,
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 ic 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

1737-01-1 52 Rev. 2, May 3, 1991
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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.

53.1_ 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 scrul;bcr, the flue gas is cooled as
the water in the lime slurry is evaporated.

($32 . 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 fadliti‘a. Eleclrostatxc ﬁfecipitators 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 HCl are absorbed from the gas stream. The overall re-
actions of gaseous SO, with limestone (CaCO,) as the absorbent results in the formation of

calcium sulfite (CaSO,) with some oxidation to calcium sulfate (CaSO,). The current

173701-1 5-3 Rev. 2, May 3, 1991

W



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
minimized by special design measures and by constructing the scrubber with special

corrosion resistant materials.

533 “Fabric Filters (Baghouse) '

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
cach 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. Thc cake then acts as the
filtration medium while the bags support the cake.

Pcnodlcally 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”

1737-01-1 54 Rev. 2, May 3, 1991
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http:minimi.ed

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.

534 Electrostatic Precipitators

Electrostatic precipitétors are desig;xed 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: T

Collection plate area per unit gas flow;
Gas velocity through collectors;
 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) parﬁae 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.

535 ' Selective Non-Catalytic Reduction =~ °

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 NH,, which produces innocuous nitrogen and water. This reaction is effective to varying
degrees within the temperature range of 1300°F to 2200°F. 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 temperatire 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.

1737-01-1 5-6 Rev, 2, May 3, 1991

\~
N



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 reques:
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 addmon, no information regarding the testing conditions during the collection of air
emissions data were provided and thus, were not included in the following section.

" e e

62 me 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 Casczde S plant in Wallula, Washington is a pulp and paper milihowever, a

.....

source test was conducted on thexr lime kiln on May 20-21 1986. ,’ Particulate matter
emissions were measured when combusting natural gas and thh 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% O, to 0.058 gr/dscf corrected to 10% O,). 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% O, (Drabeck, 1986).

63  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 woed. 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, 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 SO, 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 mdxcme that emission rates were &sent:ally the same as those measured when

‘no rubber chxps were combusted (Caron, 1985) At another sxte, CO emissions were
measured from a boiler combusting shredded rubber tire dnps. Emissions were essentially
the same as those measured when rubber chips were not combusted. Because both CO and
VOC:s are by-products of incomplete 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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NEKQOOSA 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 SO, CO, HC], polychlorinated biphenyls
(PCBs), total hydrocarbons (THC), zinc, and hexavalent chromium. Decreased emissions
were observed in particulate matter and NO,. Arsenic, lead, chromium (as chrome VT), and
benzene were high for both conditions. Dioxin emissions were nearly the same for both

conditions.

s 2t et e B R e

Air emissions were measured from power boiler No. 10 at the Port Townsend Paper
Company Kraft Pulp Mill 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 eqmpment consists of a mulu-clone followed by a venturi scrubber. _

The average measured parnculate concentratmn emitted when tires were combusted
was 0.149 gr/dscf. 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% O,.

Emissions of PNAs and metals were measured when tires were combusted as an
alm’hary fuel and when only oil was used as t.he alm'hary fuel. Table 64 presents the results
of the air emission tests. A large increase in zinc emissions resulted when combusting tires.
Emissions of lead, nickel, and va.nadxum 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.

R RS S P 4 Sy,

s

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 decrezsed
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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.

T IV ™2 T Tavis s - gn 2o g 00 = -

On June 10 and 11, 1986, hog fuel and oil and hog fuel, oil, and tires were -

oombusted, respectively, at Crown Zellerbach’s Port Angeles, Washmgton facihty The
purpose of the test-burn was to measure pameulate emissions from the #8 wood-fired
boiler. The #8 boiler was ongmally 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-clone 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 CO,. On a Ib/hr basis, emissions
increased from 9.9 Ib/hr (0.069 Ib/MBtu) to 163 Ibs/hr (0.14 Ibs/MBtu) 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 fue! were not measurably
different than when oil was used as the auxiliary fuel.

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 i Oregon
to analyze the hogged fuel boiler emissions. Emissions from the 185,000 Ib/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 pamculate matter
discharged occurred while combustmg 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 mgmﬁmnt increase was in SO,
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.

CHAMFION INTERNATIONAL. SARTELL, MINNESOTA

Emission compliance testing was conducted at the Champicn International Mill in
Sartell, Minnesota on October 28 through 30, 1987 for the Unit 3 stack to measure
particulate matter, NO, SO,, metals, PAIls, 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 Ib/MBtu with no tires to 0.09
Ib/MBtu with 15 percent TDF and 0.22 Ib/MBtu with 30 percent TDF combusted as fuel.
The particulate matter emission limit allowed by the state is 0.1 Ib/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, SO, was still below the
limits allowed by the state. NO, emissions remained the same when combusting 15 percent
tires, but decreascd tv 2.47 Ib/M3Btu when 30 percent TDF was combusted. All values were
below the 0.7 Ib/MBtu 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 Ib/hr, 12.3 Ib/hr, and 31.0 Ib/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.

. . . r"'?wp L

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 disct-urge permit reqmrements for annual comphance 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 1 percent and 1- 1/2 percent by wexght of the
total fuel, respecttvely ' ‘

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 1 percent tires was
in compliance, but the average was not in compliance at 1-1/Z 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.
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64  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 boiers 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

Uaited 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-stee] 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 Qmoke‘than"hormally for western coal was observed. )

Emission rates from Study I are prmnted in Table 6-11. Overall, SO, and
partxculatc 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. Oncc again, the
panmulate matter results include both the front and back-half catch.

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:

173701-1 6-8 Rev. 2, May 3, 1991

267



uta Allowable Limit

SO, 1.67 Ib/MBtu

Particulate 030 Ibs/1,000 Ibs 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 Powér 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).

- -
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See Section 7.5 for discussion.

65 “""AIR EMISSTONS DATA FROM A DEDICATED TIRE-TO-ENERGY FACILITY

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 maner (PM), dioxins and furans,
polynuclear aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB), ammonium
(NH,), hydrochloric acid (HCI), sulfur oxides (SO, SO,), 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 permit. The average emission for dioxins
(PCDD) and furans (PCDF) combined was 2.21 x 10° 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 aroclors tested were detected. The listed emission for PCB
aroclors 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 Ibs/day. These emission rates are about
25 percent of the permitted level of 113 lbs/day. - -

66  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 contrcl 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. SO,
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 Ibs/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.

SO, 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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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.

e encm cCRPE BN Ve VAT Lavemmi, 4 L wneg, - N

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“tirm.

The results of the emission tests are provided in Table 6-15. The average particulate
matter emission rate when combusting coal was 0.35 Ib/MBtu, whereas for coal and tires
it was 0.42 [b/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 ratcs may be due to the low volumetric ﬂow rate of exhaust gas. Arsemc and
cadmium exmssxons cxoeed the Statc standards. CO conccntrauons measured were vcry low.
In addmon, the . conocntrauons of THC, benzcne, and PAHs were extremely low Be@use
CO and PAHs are both byproducts of incomplete combustion, their concentrations are
usually positively correlated.
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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,
232, and 2.13 Ib/MBty, respectively. Carbon monoxide (CO) emission results were 0.17,
0.22, and 0.33 Ib/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 suifur content
in tires is generally the same as Virginia coal, the SO, emissions were not expected to
change substantially when combusting tires. Furthermore, because tires have a higher
heating value than this doal, SO, emissions on a [b/MBtu basis, should be less as the percent
of TDF combusted increases. _

Phenol and chrysene 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 cond1t10ns of the trial burn, the Virginia Department of Air
Pollution Control considers the test data inconclusive.

- — it ase cee e wlrwwwTONP g

On December 18 and 19, 1990, a series of tests were conducted to determine air

cmxssxons and ths opcratmg efﬁm oncy of f Boiler Boiler #8 at _at Monsanto Cog_xganxsm Sauget, 4

Tlinois. All emission test Gata were cbllected at the exhaust of 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 O,, particulate matter, VOCs, NO_, HCl, and HF emissions. NO,
emmisions decreased by 30 percent, particulat:: matter emissions decreased by 50 percent,

and the accompanying ESP performance increased by 4 percent when combusting coal and ‘

TDF. Only CO and Sf), emissions increased when combusting the coal/TDF fuel. The CO
emission rate increased from 0.38 Ib/hr to 0.53 Ib/hr, and the SO, emission rate increased
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from 83.0 Ib/hr to 109.0 Ib/hr. The increase in CO emissions is considered negligible in
either case (Almega Corporation, 1991).

67  ADDITIONAL OBSERVATIONS

Generally, the sulfur content in tires is moderate, and co-firing with coal can result
in both increases or decresses in SO, emissions depsnding 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, gasss. 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 thé rate and.type of air emissions. However, the amount of influence

that each factor has on air emissions has not been determined. In general, modern 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 cfficient manner.
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TABLE 4-1

TYPES OF COMBUSTION SOURCES

COMBUSTION SOURCES
CEMENT KILNS PULP/PAPER ELECTRIC TIRE-TO-ENERGY
MILLS UTILITIES FACILITIES
GEOGRAPHIC 240in US United States United States United States—
LOCATION Europe Modesto Energy Co.
Japan W. Germany -
Gummi-—-Mayer KG
Depends on Must be dewired. Less Whole or shredded tires. Whole tires.
configuration of kiln. than 10 % tires of total
WASTE TIRE Steel in tires fuels on Btu Basis
SPECIFICATIONS @ supplementsiron for
cement.
Whole or shredded tires.
Separate fuel feed Install metering system Modification of Uses gravity roller
FUEL HANDLING system design. capable of handling fuel feed system. conveyor-belt
REQUIREMENTS high temperatures. system
None. May have problems due | Concerned with quality None. U.S. facility is
WASTE TIRE to remote locations of of TDF. located near world’s
SUPPLY many pulp and paper largest known tire
PROBLEMS mills. . dump.

(Modified from Kearney, 1990)
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TABLE 4—2

MAJOR CHEMI o
COAL AND THREE RUBBER SAMPLES

ASH ANALYSIS (%)

sm""'usmz': T e

lron as Fe203 -
’rlllmu as ’l’oz

Mlﬂﬂlmnm‘o -. BN TR

Sase/Acid Ratio B

'FUZZ-

516
1.93
0.35
0.14
0.56

010

¢ Counting metal 28 Fe203
All values nor 3 o
Ash and coal samples laboratory—

(From Granger znd Clark, 1991)
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TABLE 4-3

CEMENT FACILITIES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES

COMPANY NAME PLT/MILL CITY STATE |APPX. SIZE
TIRE BURNED

| X2
| 27, wire free

Anzona Portland Ccment Co

Clzxe

.| shredded

Essroc Materials, Inc.. . .. .. ] -t Nazareth - - { P :
Flonda Cmshed StoncCo _|Leesburg Florida

HOLNAM, Inc. for Ideal Basic fnd. Tnc.|
Ideal Cement i

................... | sareaaed

| 2‘ ﬁnrq_.f’ree “

LeHIgh Portland Cement Co.
Medusa Cemcnt. )

Southdown. Inc. (Southwatcrn) Lyons__l ... |Lyons Colorado ] 3x3
SouthwestcmPonlandCcmentCn. ... . - |Faitborn . [Ohio =~ . | whole=36"

FOREIGN FACILITIES:

Hexderb&é&'Cement a1 W Germany |
Blue Circle Dry Process Cement Works | |Hope' |England | whole

Sumitomo Cement Co. o) |Japan
OnadaCementCo. =~ ' N[ R gy
Chichibu CcmcmCo o o N Japan
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TABLE 4-4

PULP AND PAPER MILLS WHICH HAVE TEST-BURNED OR ARE BURNING TIRES

COMPANY NAME

PLANT/MILL

CITY

STATE

APPX. SIZE
TIRE BURNED

,Crown Zcuerbach .
Fort Howard Corp.

‘Great Southern Paper )
Inland=Raome: Paper -
_Port Towasend Paper Company

Smurfit Newsprint
‘Sanoca Products Co. -
Willamette Industrm

Romie Kraft Pulp and Paper Mill |

' hAIbany aper
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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

X
shredded

_.Mamtowoc Pubhc Utilities

‘Ohio Edison Company ... . {Toronto - .| o , whole

Ottertail Power Co. . |BigStone Blg Stone Cxty | So. Dakota yAD @A

Southern Electric International. | ... . |NiagraFalls" = - | New York shredded
Traverse City Light &Power | |Traverse Cny | Michigan

United Power Association, A {Elk River | Elk River.... ..|Mimnesota ~|shredded
Wisconsin Power & Light Rock River Beloit Wisconsin "X1°
(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 tire# represents only about one percent of
the Ohio solid waste strzam, 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.

74 &I?S‘QUITQES

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 general, data suggest that the
geographic spread of vector mosquitoes and thus, the dxseases 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 Chio only through the interstate transport of tire casings. Studies by
the Obio 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 hatch only if they are in water; and
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 ar=
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 musquitoes.

Birds are the normal hosts of St. Louis encephalitis which is transmitted by the
Northern House Mosquito (Culex 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 squirrel 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
aegypti) 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_restuaps, salinarjus, and territans; Anopheles barberi and punctipennis; Or-
thopodomyia alba and signifera; and Toxorhynchites rutilis septentrionalis.

72 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 SWMP, 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 inéfituted, 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. Tires 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 landfills.
The current emphasis for disposal methods of existing scrap tires is to place them into tire
monofills 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 84_2’_7"

(H.B. 847) in 1990, but was not enacted. This Act was re-introduced in the 1991 legislatur;:.
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 up 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 to
implement, 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, unless 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).

73" COAL RESERVES ~ "~

Approximately 17 coal sezzuis 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/Ib. 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 dersiti2s. 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 closed, or are in the process of closing down operations. Peabody owns two mines in
Ohio, both of which will be shut down. American Electric Power (AEP), which is the 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 SO,, which is 1.2 Ib/MBtu of coal. The alternatives for AEP are to install
modern 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.

74._.. INDUSTRIES _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 Cament Company
Quarry Plant facility at Fairborn, Ohio (Southwestern), and the Ohio Edison Company
Toronto Plant facility at Toronto, Ohic (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
Edison 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, SO,, 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 facility
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
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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.

75 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 boiler.
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 SO,, 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:

L 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 SO,, 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 burn 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,, CO,, CO, O,, 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% O, and 0.02 gr/dscf corrected to 7% O,, respectively. . As _ﬁiéhtior;ed previously,
Southwestern plans to conduct extensive air emissions testing in March, 1991.
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80 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 heaith 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
Fairporn, UOH 45324
PHONE NO.: _(813) R7R-PARS5]
ENVIRONMENTAL ENGINEZR/ICONTACT: Dapiel A, Willis
# OF BOILERS: N/A
CAPACITY OF EACH:
HEAT RATE OF EACH:

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) ~

SHREDDED WHOLE SuT
MAXIMU A TIRE PIECE: 36 inches diameter
OTHER FUELS: Fossil fuels, hazardous waste fuel
% TIRE OF TOTAL FUEL: 10 - 15%

POLLUTION CONTROL EQUIPMENT:
——abric—Eilter—dust—collectors

CONTINUOUS EMISSION MONITORING EQUIPMENT:
Altech system for NO, SO», €O, n Q.. HC

FUEL HANDLING REQUIREMENTS/MCDIFICATIONS:

IF YES, PLEASE EXPLAIN:

nve: 1 in lectric
eyes, misc. hardware and software
WASTETIRESUPPLYPRdBLEPJm ‘ YES NO X

ANY COMBUSTION/OPERATING PROBLEMS? YES X NO

IF YES, PLEASE EXPLAIN: ljmj:ed to 18% of total heat.innuf

AIR EMISSION DATA: :
Bypass Stack: PM = .03 gr/dscf @ 7% 0,

Main Stack: PM = .02 gr/dscf @ 7% 02

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION? . PCA _and QEP

A _require

operating permmit for each type of fuel burned.

4

W Completed Questionnaire
FIRNI Southwestern Portland Cement Company
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TABLE 6~—12B (Page 1 of 2)

MODESTO ENERGY COMPANY
SUMMARY OF MEASURED EMISSIONS, 1990

PERMIT LIMIT

TOTAL NON-METHANE ORGANICS| 0.

wor
._503
-soz
. ..-HsO4 )

VINYLCHLORIDE

Al 421x10~3 202x10™3 gisec
As 0.00 461x10~4 gfsec
Be 0.00 -
cd 067x103 222x10~3 glaec
Cd (Methor 429) 0643103 -
Cr(Toial) 084x10~3 8364 x10~5 gisec
Cr (Heavalent) 0.0 -
Cu 13sx10~3 230x1073 gisec.
Fe 1315x 1073 -
Hg NR 576x10™% gsec
0.12x10-3 230x10~3 glaec
028x10~3 ) -
NR . <288x 10~ 4 gsec
Ll4x10~3 -
03x10~3 L15x1073 gsec
NR 224x10™2 gisec
NR <288x104 gisec
0.76x10~3 -
.|25%6x1073 . 2102107 ghec

NOTE: 1ibt/hr = 24 Ib/iday; 1ib/hr = 0.126 grec

NR - Not Reported

* Expressed as parts per million methane,

oe w;m;mmummm:«mmm;
(Data frrm The Almega Corporation, 1990)
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TABLE 6—12B (Page 2 of 2)

MODESTO ENERGY COMPANY
SUMMARY OF MEASURED EMISSIONS, 1990

ACTUAL EMISSIONS (Ib/hr) _ PERMIT LIMIT

MR | *~TCDD = 26010~ gsee

**9.42x10™5 gfsec
Naphthalene 0207x10~3
Acenaphthylene 0.000
Acenaphthene 0.001x10™3
Fluorene 0.003x10~3
Phenanthrene 0.010x10~3
Anthracene 0.002x 10~3
Fluoranthene 0.003x10™3
Pyrene 0.004 x10~3
Benz(a)anthracene 0.000
Chrysene 0.200
Benzo(b)fluoranthene 0.001x103
Benzo(k)fluoranthene _ | 0.000
Benzo(a)pyrene 0.000
Indeno(1,2.3~cd)pyrene 0.000
Dibenzo(ah)anthracene 0.000

Motochlorobipbenyt _ loowo

PCBs **1.93x 1073 ghec
Dichlorobiphenyl 0.000
Trichlorobipheayl 0.000
Tetrachlorobiphenyi 0.000
Pentachlorobipheny 0.000
Hexachlorobiphenyl 0.000
Heptachlorobiphenyi 0.000
Octochlorobiphenyi 0.000
Nonachlorobiphenyi 0.000
Decachiorobiphenyl 0.000

NOTE: 11b/ir = 24 Ib/day; 11b/r = 0.126 g/sec

NR - Not Reported

* Expressed 2s parts per million methane.

** Permit Limit obtained from Modesto Tire Incinerator Health Risk Assessment.
(Data from The Almega Corporation, 1990)
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AIR EMISSIONS SUMMARY FROM BURNING TDF

TABLE 6-13

DOW CORNING CORPORATION, MIDLAND, MICHIGAN

UNITS

10% TDE*

15% TDF*

EMISSION
LIMIT

PARTICULATE
MATTER

@ 12% CO,
@ 12% CO,
A'O.-P‘“:A:A::é‘lbw““v“'...l::“”. ‘:'j..
sox T

NOx

. Se

0.026

5% TDF*

0.028

0162

0.0174|

0.133

0.0244

0.037

00114

746

0,035

158 e
0.059 0.8

0081 07

* 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

UNITS

INCREASE/
DECREASE

15% TDF*

- INCREASE

INCREASE

NO LANGE

* Balance of fuel is wood.

** ND = Not detected at a detection limit of 0.16 ug/m® and 7.3 x 105 Ibs/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 L RUN2 RUN3 ALLOWABLE
PARAMETER 11.5% 'I'DF SOOT BLOWN) COAL ONLY LIMIT
PARTICULATE MATTER 0.417 0. 938 035 0.6
.. (LBMBTU) L L
CARBON ONOXIDE (LB/HR) 11| 227 31 NL
TOTAL GASEOUS
- HYDROCARBONS (LB CHR®) 028 .. 024 0.19 NL
BENZENE (10-3 LB/HR) <0.030 . NL
PAH¢* (10-6 yscc)
Benzo-—~a—anthracene 14 12 14
Benzo—b-—fluoranthene 7.7 6.9 7.7
Benzo—a-pyrene 3 2.7 3
Dibenzo—a,h—anthracene 6.9 6.1 6.8
Indeno,1,2,3~pyrene 7 62 7
Dibenzo—a,h—acridine 117 104 116
Dibenzo~a,j—acridine 117 104 116
TH-Dibenzo—c,g—carbazole 78 6.9 7.7
Dibenzo—a,h~pyrene 156 139 155
,.ADibenm—a.l—pyrcnc . R - R -] I 155
METALS (10-3 LB/HR)
ARSENIC 79 219 9.6 2.85
BERYLLIUM 0.14 0.44 0.14 2.85
CADMIUM 5 53 92 285
CHROMIUM 33 6.6 24 1.7
COPPER 33 61.9 302 336
LEAD 159 36.6 15.1 R
MERCURY 0.19 0.16 0.12 336
NICKEL 48 104 5 28.5
SELEMIUM 48 38 3.7 672
ZINC 8630 13000 5800 UR

* LB CGHR = Pounds Carbon per hour

* ALL PAH CONCENTRATIONS WERE BELOW THE DETECTION LIMIT

NL = Not Listed
UR = Unregulated

R = Regulated by DNR on a case by case basis

(From Interpoll Laboratories, Inc., 1990)
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SUMMARY OF AVERAGE EMISSION RESULTS

TABLE 6-16

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

POLLUTANT

co

PAH®**

PARTICULATE MATTER

(Tb/MBtu)
(IblMBtn)

(mg/MBtu)

Phenol
Benzene
Benzo(a)pyrene

COAL ONLY

]

368|

387

20% TIRES

BLANKS

13.00
25.00

041 000

2100 000

* Below detection limits

** Average calculations included * and negative (after biank 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

FUEL TYPE % DIFFERENCE
90% COAL/10% TDF
90% COAL/ AS COMPARED
POLLUTANT 100% COAL | 10% TDF TO 100% COAL

VOLUMEFLOW (scfm) | 41000] 37000 - -u

PARTICULATE MATTER—OUTLET | 6] LM ~50
ESP CONTROL EFFICIENCY (%) | o8| 91| | 4

codusy e e
VOC (as CH,) (ib/hr) 1| om - ~30
e = -
Nox@emry [ sgl g -30
Ha@m) [ sl el 29

(From The Almega Corporation, 1991)
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EMISSIONS DATA FROM TIRE AND REFUSE DERIVED FUEL (RDF)

TABLE 6-18

COMBUSTION TESTING

PARAMETER

TIRES

RDF
(PPM)

(PPM)

)

* 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:

1737-01-1

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.

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.

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 burns 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.

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 establish 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

9-1 Rev. 2, May 3, 1991
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1990 Clean Air Act Amendments need to be analyzed as to how scrap tire
combustion may affect permitting and compliance demonstrations.

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 ¢quipment t.
consistently meet fuel specifications appears to be uncertain. Ash
characterization needs to be evaluated in order to facilitate storage at
permitted landfills.

9-2 Rev. 2, May 3, 1991
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Malcolm Pirnie, Inc.!—- f e—
6161 Busch Blvd. Ve - PSP

c°1um-bu5, oH 43229 ‘. P ... Y i ———

Dear Steven:

We are presently in the process of seeking a Permit-to-
Install (PTI) and a ermit-to-Operate (PTO) a whola waste
tire burning system at our Toronto plant. Additional
information may be availahla 1f you can wait until the EPA
completes their review and rulas on our application which is
expected early-to-mid April, 1991.

QUESTIONNAIRE RESPONSE:

PLANT NAME: TORONTO

ADDRESS TORONTO, OHIO oric ebisoN Co
CONTACT WILLIAM' J. KOLOSI .

PHONE NO.: 216-384-5833

4 BOILERS: 1

CAPACITY : 418,000 #/HR STEAM

TIRE SPEC: WHOLE

VUM SIZE:  PASSENGER/LIGHT COMMERCTAL

$ TIRE FUEL: 20% BY BTG INPUT

pc EQUIPMENT:  ESP

CEM: OPACITY - . ,
MODIFICATIONS: MINIMAL; CONVEYORS & BOILER PENETRATION
SUPPLY PROBLEMS: NONE

EMISSION DATA: LEAD DOWN 5% PARTICULATE DOWN 28%; NITROGEN
OXIDES DOWN 36%; SULFUR EMISSION DOWN
APPROXIMATELY 13%.
PTRMTTS: gA.IL‘XHH. FUR } UAYL 'YASY BURIN UULRLIANLLY 3AWis
n
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SCRAP TIRE USE

COMPANY NAME: KOSMOS CEMENT COMPANY
PLANT NAME:
ADDRESS: 15301 DIXIE FlIGHWAY

LOUISVILLIE, KY 40272
PHONE NO.: 502-935-7331
ENVIRONMENTAL ENGINEER/CONTACT: JAMES D PARKER
# OF BOILERS: ONE CEMENT KILN

CAPACITY OF EACH: 2160 TONS/DAY
HEAT RATE OF EACH: 302,650,000 BTU/HOUR, 14 TONS OF COAL /HBUR

WASTE TIRE SPECIFICATIONS: (C:RCLE THOSE WHICH APPLY)

SHREDDED WHOLE SuT
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 REQUIREMENTS/MODIFICATIONS:

USING QUR OWN DESIGN FOR TIRES CONVEYING AND FEEDING
WITH DOUBLE AIRLOCKS AT ENTRY TO KILN.

WASTE TIRE SUPPLY PROBLEMS? V'S NO X
IF YES, PLEASE EXPLAIN:

ANY COMBUSTION/OPERATING PROBLEMS? YES NO X
IF YES, PLEASE EXPLAIN:

AIR EMISSION DATA:
PARTICULATE = 2.32 LB/HR.} SO = 116.6 LB/HR; NOx = u44u4,7 LB/HR.

CO = 114,4 LB/HR,;: TOTAL HYDROCARBON = 5.6 LB/HR,: HC1 = 3,36/LB

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X NO
IF YES, 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, \’
%




QUESTIONNAIRE

SCRAP TIRE USE

COMPANY NAME: _ Abtupar Zgc. k
PLANT NAME: _{/'ﬁ@é’ #arr (oo i Lo fianT)
ADDRESS: BH20 L) A6/ %/ PUT £ CDaden) A5,

SeRr7reE, w9 P67/ AR Ly T SHolT
PHONE NO.: 206 ~F37- T2 — S/ = F2F L2,
ENVIRONMENTAL ENGINEERICONTACT:  _Cor o dacs L v 0t D
# CEMENT KILNS: / =
CAPACITY OF EACH: AS00 S7¥P> L20STHY LSECH
HEATRATEOF EACH: 1 573 4 64, /<7 ~ 6,0 177 JA S
WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE suT
MAXIMUM TIRE PIECE: Lt 725z Loooe A2,
OTHER FUELS: M%W} &t [Dimae i Lo e ]
% TIRE OF TOTAL FUEL: 7% oy 207 Soosm7
POLLUTION CONTROL EQUIPMENT: )
‘ L32 LTS

CONTINUQUS EMISSION MONITORING EQUIPMENT:

G 0P8Cery 2. Py 2/ BCrry S
=7 77 S AR ey CO

FUEL HANDLING REQUIREMENTSIMODIFICANONS:

74,@::_4_.245« 7z ' s 7> ol Gpe S
ZEeTprZe (oA YAl _
- WASTE TIRE SUPPLY PROBLEMS? YES NO il '

IF YES, PLEASE EXPLAIN:

ANY COMBUSTION/OPERATING PROBLEMS? YES NO
IF YES, PLEASE EXPLAIN: /5 =D (MM?(&MZ_‘-C
222 20 ¢

AIR EMISSION DATA:

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES + NO
IF YES, WHAT TYPE OF MODIFICATION? Bl oRrr1r— 5 Lory

pn 75

Y



QUESTIONNAIRE

SCRAP TIRE USE

COMPANY NAME: GEoloza PRCIFEZC. .
PLANT NAME: T EEdA .
ADONEAS: Po. Bo WEST

S $
PHONE NC.: - L
ENVIRONMENTAL ENGIN ACT: Dontdtos I MZupz,
# OF BONERS: o yaT z

CAPACITY OF EACH; < L7u /4
MEAT RATE OF EACH, /dcn7 K[ 40t Rarg- A 25 ops BnJuK] Fr3

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE Wl'llcl'l APPLY)

. WLt MmeTA
AHREDDED WHOLE eLy KEmevE D
MAXIMUM TIRE PIECE:  _ Aomzuae (2" o« JIf ¥
OTHER PFUELS: 000 W/ ! LLS v. gL
% TIRE OF TOTAL FUEL: el A ;

POLLUTION CONTROL EQUIPMENT: '
BALew MECHINZ o Coliddce Teks, ( mugzr_gz;_ug,% 2 Fotloweo
MM&M
CONTINUOUS EMISSION MONITORING EQUIPMENT:

— & <¢a~_-rt~uo-“> m% ' eZNG AL
MM&M@ 97 .

FUEL HANDUING REGUIREMENTS/MODFICATIONS:
' J

70 WU0oWAS T4,

WAGTE TIRE SUPPLY PROBLEMS? YES
IF YEB, PLEASE EXPPLAIN: e
.. . T '
ANY COMBUSTION/OPERATING PROBLEM:  YES NO_
¥ YEB, PLEASE EXPLAIN:  HAs _&_z _
éﬁhﬁwﬁwdwn
lr L 0Amps ¢t MS 3 ATGH W7 & NT
AIR EMISSION DATA: #‘v‘ﬁl‘c'r‘omz' Qcy s, Carves, AnO Plus fsis miyas, o puis
-0, ‘gt
o x . T ‘-' 2 %ETLL
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FBOM THE STATE
REGILATORY AGENCYT YES NO
IF YES, WHAT TYPE OF mrmnom__mmw_ 20 Augu)
PNATTE Fuet, Emiespos zuciygasy, LS LENZELC T

'm-O‘ -' ! m- °| m“ zo ’“'

.U' 4



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 54307-9130
PHONE NO.: {414) 4358821
ENVIRONMENTAL ENGINEER/CONTACT: AL TOMA
# OF BOILERS: S5; 11S USED 20 DAYS/YR

CAPACITY OF EACH: 100,000; 250,000; 375,000; 500,000; 189,000 LBS STEAM/HR
HEAT RATE OF EACH:

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE suT
MAXIMUM TIRE PIECE: 2° X 2, NORMALLY 1 X 1, BUT COMES LARGER
OTHER FUELS: COAL, PET. COKE, SOME RDF (SMALL AMT)
30 TONS TIRES / 1000 TONS COAL PER DAY; @ 3%

% TIRE OF TOTAL FUEL:

POLLUTION CONTROL EQUIPMENT:
ALL S BOILERS TIED INTO 1 BAGHOUSE
BACKUP OF PRECIPITATOR ONLY — NO SULFUR OR NOx CONTROL

CONTINUOUS EMISSION MONITORING EQUIPMENT:
OPACITY - SIEGLER
S0, - KVB.

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:
MIX WITH COAL, INCLINE VALVE TO SILOS AND RUN TO COAL CRUSHER

WASTE TIRE SUPPLY PROBLEMS? YES NO X
IF YES, PLEASE EXPLAIN:
WISCONSIN HAS EXCELLENT PROGRAM FOR CLEANING TIRE DUMPS.

ANY COMBUSTION/OPERATING PROBLEMS? YES ] S —NO
IF YES, PLEASE EXPLAIN: OPERATIONAL PROBLZMS ONLY

500,000 LB CYCLONE BOILER, NO GOOD WAY TO INPUT TIRES, TRIED W/AIR, BUT
HAVENT ACCOMPLISHED. CHAIN DRIVE OR STOKER BOILERS ARE JAMMED BY **

AIR EMISSION DATA:
NONE. NO PROBLEMS WITH ASH, EP TOXICIY ON ASH FOR METALS ~

BELOW LIMITS.
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE ST, ATE
REGULATORY AGENCY? YES NO__ - X

IF YES, WHAT TYPE OF MODIFICATION? TIRES ADDED AS AN
ALTERNATE FUEL' IF BOILERS ARE CAPABLE OF BURNING.

* Information 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, BUCKSPORT. MAINE 04416
—_——I——____‘
PHONE NO.:  (207) 469—1700
ENVIRONMENTAL ENGINEER/CONTACT: STEVE JOSE

# OF BOILERS: 4; 3 BURNS ONLY OlL, 4th BURNS MULTIFUELS
CAPACITY OF EACH: 500,000 LB/HR STEAM (MULTIFUEL BOILER)
HEAT RATE OF EACH: 814 MBTU

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) - -

GHREDDED WHOLE suT

MAXIMUM TIRE PIECE: 2" OR LESS, METAL REMOVED
OTHER FUELS: #6 OIL, PULV. COAL, BIOMASS, PAPER SLUDGE
% TIRE OF TOTAL FUEL: PERMITTED UP TO 3.5 TONS/HR, OPERATES AT 2.5 TONS/HR (@ 10%

POLLUTION CONTROL EQUIPMENT:
FIVE—STAGE ELECTROSTATIC PRECIPITATOR

CONTINUOUS EMISSION MONITORING EQUIPMENT:
KIKO MONITORS — OPACITY, ELECTRON 400, C0s, SO5, NO,

FUEL HANDLING REQUIREMENT S/MODIFICATIONS:
FEEDER UNIT = CUT HOLE IN CONVEYOR GELDER

WASTE TIRE SUPPLY PhCBLEMS? YES NO_ .. X.
IF YES, PLEASE EXPLAIN:
USES ONE COMPANY TO SHRED TIRES. TIRES SHIPPED FORM TEXAS AND ATLANTA

ANY COMBUSTION/OPERATING PROBLEM: YES NO X -
IF 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 STATE
REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION?ASH TESTING REQUIRED
AIR LICENSE — ADD SOLID WASTE, NO CHANGE IN LIMITS,

* Information obtained by phone.
1737-01-1 REV. 0, MARCH 22, 1991




QUESTIONNAIRE

SCRAP TIRE USE
COMPANY NAME: CaLie_Yormavy (emen—(o
PLANT NAME: MeTAvV £
ADDRESS: O [ReX 91O
NoI&VE[ ;A 9380 2
PHONE NO.: (80s) B24 -24L
ENVIRONMENTAL ENGINEER/CONTACT: e Do YL )
R /
# CEMENT KILNS: 1 Froeadlpinom
CAPACITY OF EACH: J2.5D o/ Dy

HEAT RATE OF EACH: 3, 3’356@@2

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE © = SLUIT

tf 4 / v
MAXIMUM TIRE PIECE: 2% "% 2%
OTHER FUELS: __coar/
% TIRE OF TOTAL FUEL: r 20%

POLLUTION CONTROL EQUIPMENT:
Fieter BAgZHOUWSE S

CONTINUOUS EMISSION MONITORING EQUIPMENT: %w
Two CiTy Hop 11zEe ONENOL it STACL
4' ¢oolER StACKC

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

WASTE TIRE SUPPLY PROBLEMS? . . . YES NO _ X
IF YES, PLEASE EXPLAIN:

ANY COMBUSTION/OPERATING PROBLEMS? YES NO 5
IF YES, PLEASE EXPLAIN:

AIR EMISSION DATA:
Aea/L

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE smw Ate Disdri ot
REGULATORY AGENCY? YES X

NO
IF YES, WHAT TYPE OF MODIFICATION? Siype USE
SHREDPDED Tlgs__ﬁi_ﬂ_&l_‘_é_&_&ﬁ!‘
We opem@ o hrag eosw, Onee fou 5_%75 pord e ol IHyS

b\\ ;




QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  Bridgestone / Firestonae, Inc. *
PLANT NAME:
ADDRESS: 2500 N. 22nd Street
Decatur, IL 62526
PHONE NO.: (217) 428-2141
ENVIRONMENTAL ENGINEER/CONTACT: Pete Brinkoetter, Mech. Engineer
# OF BOILERS: 1
CAPACITY OF EACH: 22,000 Ib/hr steam
HEAT RATE OF EACH29 MBtw/hr

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) -

SHREDDED suT
MAXIMUM TIRE PIECE:
OTHER FUELS: wood, cardboard, paper, some plastics, nat. gas as fuel suppiement
% TIRE OF TOTAL FUEL: 15%to 16 %

POLLUTION CONTROL EQUIPMENT:
none, has secondary combustion chamber

CONTINUOUS EMISSION MONITORING EQUIPMENT:
opacity

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: ‘
modifications to secondary combustion chambar.

WASTE TIRE SUPPLY PROBLEMS? ~ ‘ YES NO X
IF YES, PLEASE EXPLAIN:
- manufactures tires on—site. -

ANY COMBUSTION/OPERATING PROBLEM: YES X NO "
IF YES, PLEASE EXPLAIN: Proprietary

AIR EMISSION DATA:
measures particulate matter, CO, and CO» only

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES NO

IF YES, WHAT TYPE OF MODIFICATION7Permit imits number of operafing hours.
Can bum 100% tires.

* Information obtained by phone. .

1737-01-1 REV. 0, MARCH 22, 1991



QUESTIONNAIRE

SCRAP TIRE USE '
COMPANY NAME: CALAVERES Ceome T Co.
PLANT NAME: REppivl  PLavTr
ADDRESS: ~NDE uD.
Repnine. (8 94003
PHONE NO.; L 228 1%, FET i/
ENVIRONMENTAL ENGINEER/CONTACT: GREreRY  Tugir
(PRecons s«murmw?'_)
# CEMENT KILNS: ONE .
CAPACITY OF EACH: le$©,000 Tows /YR
HEAT RATE OF EACH: &agg leTARY

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

(SHREDDED > WHOLE SLIT

‘MAXIMUM TIRE PIECE: PROPR lerTamy
OTHER FUELS: N e-7-Y g
% TIRE OF TOTAL FUEL: 20 %

POLLUTION CONTROL EQUIPMENT:
FABRIC FuIrr  RA& MHouSk

CONTINUQUS EMISSION MONITORING EQUIPMENT:
Moy (o, o (R’W_H.c_ﬁ’g&gr /‘zm)

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

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:
EmISSionts  NoT  SiGN/FreansTiy  DiFEeRELT  Thae!

~BURN a4 cosl
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION? USE  PE@n i T

HRRUITATOw  FRomq  THE Coun™ fF Slmuscies - e Fpom

STAre

e ———————

\
I




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

# OF KILNS: i

CAPACITY OF EACH: 3100 TONS CLINKER PER DAY

HEAT RATE OF EACH: 3 1/2 MBTU PER TON OF CLINKER

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY). -
SHREDDED WHOLE SuT

MAXIMUM TIRE PIECE: 2X6

OTHER FUELS: COAL

% TIRE OF TOTALFUEL: 10% —12%

POLLUTION CONTROL EQUIPMENT:
BAGHOUSE

CONTINUOUS EMISSION MONITORING EQUIPMENT:
SO5, NOx, OPACITY

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:
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 D & 1991

COMPANY NAME: Ash Grove Cement west, Inc.
PLANT NAME: Durkee Cement Plant
ADDRESS: P.0. Box 5

Durkee, Oregon 97905
PHONE NO.: 503-877-2411
ENVIRONMENTAL ENGINEER/CONTACT: 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 SLIT .

MAXIMUM TI
OTHER FUELS:

% TIRE OF TOTAL FUEL:

rd

10Z

POLLUTION CONTROL EQUIPMENT:

Electrostatic Precipitator

CONTINUOUS EMISSION MONITORING EQUIPMENT:

Opacity, CO, 0,, NOx

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

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 for particulates, SOx, metals, total hydrogcarbons

showed no significant increase.
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY?
IF YES, WHAT TYPE OF MODIFICATION?

YES X NO

Minor air quality

N
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Arizona Portland Cement
a division of California Portland Cement
P.0. Box 338
Rillito, Arizona, 85654
(602)622-3503

January 29, 1991

Mr. Michael V. O’Brien

Project Environmental Scientist

Malcom Pirnie, Inc. FEB 04 1991
5001 W.80th Street, Suite 770

Minneapolis, MN 55437

Dear Mr. 0O’Brien

Arizona Portland Cement has successfully used tire-derived fuel
(IDF) 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.
TIDF 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 hcpper 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 further questions please contact me at the
Rillito plant. : .

Sincerely,
St 4 (s

Staeven A. Regis
Process Engineer
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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 SUT

MAXIMUM TIRE PIECE:
OTHER FUELS:
% TIRE OF TOTAL FUEL:

POLLUTION CONTROL EQUIPMENT:

CONTINUQUS EMISSION MONITORING EQUIPMENT:

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

WASTE TIRE SUPPLY PROBLEMS? YES NO
IF YES, PLEASE EXPLAIN:

ANY COMBUSTION/OPERATING PROBLEMS? YES . NO
IF YES, PLEASE EXPLAIN:

AIR EMISSION DATA:

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES NO
IF YES, WHAT TYPE OF MODIFICATION?

——————
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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, II. 61310

Mr. Roy Harris, Plant Chemist
Monarch Cement Company
Humboldt, KS 66748

1737-01-1 Rev. 2, May 3, 1991
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Mr. Greg Carrigan, Production Manager
LaFarge Corporation

Balcones Plant

P.O. Box 311507

New Braunfels, TX 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 Mall

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

1737-01-1 Rev. 2, May 3, 199
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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

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



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

Hlinois EPA -

Division of Air Pollution Control
1340 North 9th

Springfield, IL 62702

173701-1 Rev. 2, May 3, 1991
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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) 371-8714

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) 7514817

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

1737-01-1 Rev. 2, May 3, 1991
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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 Milikin
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

Illinios Environmental Protection Agency
Department of Energy -

(217) 782-6760

Mr. Chris Burger
Nllinios Department of Energy and Natural Resources
(217) 524-5459

Mr. John Mitchell
Pennsylvania Bureau of Air Quality
(717) 787-9702

173701-1 Rev. 2, May 3, 1991
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Mr. Mark Hope
Waste Recovery
(503) 283-2261

Mr. Jim Jarrell

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 Wadell, 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

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



TABLE 7-1

SULFUR AND ASH DATA FOR THE MOST
PRODUCTIVE COAL BEDS IN OHIO

COAL SEAMS

AVERAGE PERCENT

NO. OF TOTAL [SULFATE|PY.JTIC

ANALYSES| ASH [SULFUR| SULFUR |SULFUR]

ORGANIC

AVERAGE | RECOV
HEAT RATE{ RESI
(BTU/LB) |(BILLIC

WASHINGTON (NO. 12)

WAYNESBURG(MNO.1) | M

@o.9)

MEIGS CREEK

PITSBURGH NO.8) |

ANDERSON

MAHONING (NO. 7A)

UPPER FREEPORT (NO. 7)

MIDDLE KITTANNING (NO. 6) |

Lowanxmmnmo

CLARION NO.44)

BROOKVILLE (NO 4)

TIONESTA (NO. 38)

QUAKERTOWN aio.{ 2)

SHARON®Mo.1) |

L6 B30 241 008

1 woss| 42| ous)

9 |nw] 3ml ea

o | us| ess| oo
u | ee| 1a| oo

14 |1w01| os| 030

|ru| 3s| ol 2

1.42

2s6|
- 0.50 |

256

| 3'6 .
1
.

0.59

0.50

3|

047

0.38

Ler|
049 |

103 |

12,634
12,176
13,364

‘-

12,884

COAL SEAMS LISTED STRATIGRAPHICALLY
(From Ohio Geology, 1989; and Ohio Geological Survey)

1737-01-1
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TABLE 7-2

PULP AND PAPER MILLS IN OHIO

BURN
CITY COMPANY NAME ADDRESS _ [TIRES? REMARKS
leemsinTeed Corp ‘{POBox 600 | NO |Cannotburn solid fucls
! Fairfield Paper Co, L.P. 310 Water st. | NO [Has not considered.
Chagrin Falls  |IVEX Corp |28 Cleveland st. | NO |Cannot burn solid fucls
Chillicothe Mcad Corp _|[401 S. Paint St. _ |Unable to contact,
Cincinnati Clocinnati Paperboard Corp. }5500 Wooster Rd. | NO  |Cannot burn solid fuels
Cincinpati ~ |Ohio Pulp Milla [nx. {2100 Losantiville Rd- | NO |[Does not have boilers
Cincinnsti  |Rock-Temn Co.. 3347 MadiscaRd. | NO |Never heard of burning tires.
Circloville ~ |Container Corp. of America 401 W. Mill St. NO [Worried about quality control.
Columbus - |DuPont Specialty Imaging Media Inc. 785 Frebis. Av. ' NO {Cannot burn solid fuels
Coshocton ~ |Stone Contriner Corp. 500 N. 4th St. - NO |Worried about eav. issucs.
Dayton . |Howard Paper Mills, Inc. 115 Columbia St. | NO |Never considered.burning tires-
i - Chcncy Pulp & Paper Co. _ {P.O. Box 215 }'y  |Cannot burn solid fuels
{Franklin Boxboard Corp. - |s0E.anst. | NO |Cannotbum solid fuels
Georgia-Pacific Corp  |125No.Riverst. | NO  [Cannot burn solid fuels
_ |IKO Industries |12005.Main ST. | NO' |Cannot burn solid fuels
UsG Industries, Inc. ‘ NL | NO |Too much modif. in fuel feed syst. req
. |TBoBecketPaperCo. . 1400DaytoaSt. ] NO. |Caanot bum solid fuels -
Champion International _ 601 North BSt. | NO |Permitting is concern.
" |Sonoco Products Co. . [831'S. Cotumbus 2. | NO {Have not considered bumming
_ ‘ tires at this ime
. Jeffenon SnmrﬂtCmp/annma SCoopcrAv NO [Fuel feed system is not right.
B Corp. of Ameriea | - ool |Have puiverized boiler. .
Massillon |Cleancrs Hanger Co. 670 l7thST N’W NO [Cannot bum solid fuels
Massillon . - |Greif Board Corp - .. {9420 Warmingion St. | - [Unabls to contact. _
Middletown Crystal Tissue Co. o {3120 S. Verity Pkwy.| NO |Fuel foed lylu:munotnght,
Middletown .~ [Middletown Paperboard Co. 1427 Vanderveer . | NO' |Cangot bum solid fuels
Middleown  [Packaging Corp. of America 806 Centeral Av. | - |Paper Mill is idle
Middtown.  |Simpeon Pper Co. . . |s-ManSt. | NO [Closed down.
Middletown  |Jefferson Smurfit Corp./Container 407 Charles St. NO [Has not considered.
o | Corp. of America | , Sct up to burn coal only.
Middlctown  [Sorg Paper Co. 901 Manchester Av. | NO |Noods pulverized coal.
Munroe Falls  |Sonoco Products Co. SON.MainSt. | NO |Cannot buen solid fucls
Rittmer. PuchgingCorp of America {100 Industrial Av. NO |Has contemplated only.
Toroato - |Valley Converting Co.. 405 Danicla St. | NO [Cannot burn solid fucls
Urbana Howard Paper Mills, Inc. _|W. Church se. NO |[Never considered.
Weat Carroilton |Appleton Papers, Inc. P.0. Box 68 ] Unablo to contact.
West Carroiltoa |Miami Paper Corp. P.O. Box 66 NO_|Too much modif. and permitting req.
NL - NOT LISTED

(From Lockwood-Post’s Directory, 1991)
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TABLE 7-3

TIRE FEED RATES FOR TEST BURNS AT

THE OHIO EDISON TORONTO PLANT

FUEL COMPOSITION

DAY TIRE FEED RATE COAL

1. NONEASELINE) | = 100

3 | 1PERI7SECONDS | s |

TIRES

S

10

(From Horvath, 1991)

1737-01-1

REV. 2, May 3, 1991




TABLE 7-4

EMISSION RATES DURING THE OHIO EDISON TIRE BURN TEST

PERMIT
LIMIT

POLLUTANT

DAY 1

s3]

_0.0000993

DAY 4

547

| 0as3|

(Tb/MBtu)
810
NONE

0.10

NONE

All emission rates measured in Ibs/MBtu

(From Horvath, 1991)

1737-01-1

REV. 2, May 3, 191
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TABLE 7-5

TIRE BURN BOTTOM ASH TRANSPORT WATER

DISSOLVED METALS ANALYSIS *
OHIO EDISON TORONTO PLANT

DRINKING
WATER
LIMITS

DAY 2
5% TIRES
AS FUEL

DAY 3
10% TIRES
AS FUEL

DAY 4
15% TIRES
AS FUEL

DAY
20% TI)

5

5

* Inmg/

** ND — None Detected

(From Horvath, 1991)

1737-01~-1

REV. 2, May



TABLE 7-6

TIRE BURN BOTTOM ASH TRANSPORT WATER

TOTAL METALS ANALYSIS *

OHIO EDISON TORONTO PLANT

DRINKING
WATER
LIMITS

DAY 1
0% TIRES
AS FUEL

DAY 2
5% TIRES
AS FUEL

DAY 3
10% TIRES
AS FUEL

DAY 4
15% TIRES
AS FUEL

DAY S
20% TIRES
AS FUEL

005

NO

005

2§

Z

z

2-4

. ol :

2

ND

0.05

0,05

3

3

NO

ND

23352803

* In mg/1

** ND — None Detected

(From Horvath, 1991}

1737-01-1

REV. 2, May 3, 1991
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QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  UNIROYAL GOODRICH *

PLANT NAME: EAU CLAIRE

ADDRESS: 799 WISCONSIN ST.
EAU CLAIRE, WI 54703

PHONE NO.: (715) 836—-6200

ENVIRONMENTAL ENGINEER/CONTACT: BILL HABLE —~PROCESSING
JOHN GLENZ - ENG. MGR. OF PLANT

# OF BOILERS: 1 BURNING TIRES — STOKER TYPE

CAPACITY OF EACH:
HEAT RATE OF EACH100,000 LB/HR — MAX

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE suT

MAXIMUM TIRE PIECE: 3 SQ. 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:

.- . . . .
@ et o - e -

On . NP
FUEL HANDLING REQUIREMENTS/MODIFICATIONS: = ="~ * '~ * " === e scrs s momm
NEED EVEN DISTRIBUTION OF TIRE AND COAL - .. . t e
UNDERFED STOKER " ,
. O %l ——- T LETVINRE | A A S - .
WASTE TIRE SUPPLYPROBLEMS? . _ . _YES --. .NO_' 'x
IF YES, PLEASE EXPLAIN:

INTERNAL SUPPLY — MAKES TIRES AT SITE, SCRAP BAD TIRES ST

" p———_ L asre
cal

ANY COMBUSTION/OPERATING PROBLEM; -~~~ YES e NO X
IF YES, PLEASE EXPLAIN: . WIRES STICKING OUT OF TIRES CAN FLUG
STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS -

AIR EMISSION DATA: ™ ’

NO PREVIOUS TESTING ON COAL — HIGH EMISSION RATES MAY BE DUE TO CO
NOT RUBBER. ARSENIC IS PROBLEM (Limit—-25 Ib/h, Test—70ib/hr)— NOT SURE IF
DUE TO COAL OR RUBBER. o
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE ST, ATE
REGULATORY AGENCY? . YES X - . . . NO

- WF YES, WHAT TYPE OF MODIFICATION?

. -
- -
-~

wry T e ey

* Information obtained by phone.
1737-01-1 REV. 0, MARCH 22, 1991
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QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  UNIROYAL GOODRICH *
PLANT NAME: EAU CLAIRE

ADDRESS: 799 WISCONSIN ST.
EAU CLAIRE, W1 54703
PHONE NO.: {715) 836-6200

ENVIRONMENTAL ENGINEER/CONTACT: BILL HABLE —PROCESSING
JOHN GLENZ — ENG. MGR. OF PLANT

# OF BOILERS: 1 BURNING TIRES — STOKER TYPE

CAPACITY OF EACH:
HEAT RATE OF EACH100,000 LB/HR — MAX

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE SuT
-~

MAXIMUM TIRE PIECE: 3 SQ.INCH SRR
OTHERFUELS: ..:. .  COAL — LOW S, HIGH BTU EASTERN GOAL

% TIRE OF TOTAL FUEL: __ 5%

POLLUTION CONTROL EQUIPMENT:
PARTICLE COLLECTORS ON STACK ( NO ESPs)

P e e — e e b —— = ————

—— s ks —~ -

CONTINUOUS EMISSION MONITORING EQUIPMENT: i
g - \;‘ Fiom > iaun o a1 P A

Enats IX cAeT

e Yo ter L, L el :
——

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: = '
NEED EVEN DISTRIBUTION OF TIREAND COAL = ».~- .« - e 4. | linha Rt

UNDERFED STOKERS ' * :
ot ST 2D T TR el Tl e K el e e S Pt

WASTE TIRE SUPPLY PROBLEMS? ____ , YES ——_NO ' 'x N
INTERNAL SUPPLY — MAKES TIRES AT SITE, 5CRAP BADTIRES .~ =~ 5.

PP
1A Wy e e,
“he TR B VA A

ANY COMBUSTION/OPERATING PROBLEM: —— YES TN T T x
IF YES, PLEASE EXPLAIN: .. WIRES STICKING OUT OF TIRES CAN PLUG

STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS

- es

are T ew 4 e

N
AIR EMISSION DATA: ™~ B
NO PREVIOUS TESTING ON COAL — HIGH EMISSION PATES MAY BE DUE TO CO

NOT RUBBER. ARSENIC IS PROBLEM (Limit—25 Ib/hr, Test—70ib/hr) — NOT SURE IF
DUE TO COAL OR RUBBER. oo

WAS AN OFERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? . YES X NO ) -
.F YES, WHAT TYPE OF MODIFICATION?

-

* Information obtained by phone.‘
1737-01-1 REV. 0, MARCH 22, 1991
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QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  UNIROYAL GOODRICH *

PLANT NAME: EAU CLAIRE

ADDRESS: 799 WISCONSIN ST.
EAU CLAIRE, Wi 54703

PHONE NO.: (715) 836 -6200

ENVIRONMENTAL ENGINEER/CONTACT: BILL HABLE —PROCESSING
JOHN GLENZ — ENG. MGR. OF PLANT

# OF BOILERS: 1 BURNING TIRES — STOKER TYPE

CAPACITY OF EACH:

HEAT RATE OF EACH100,000 LB/HR — MAX

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

_SHREDDED WHOLE SuUT

MAXIMUM TIRE PIECE: 3 8Q. INCH i

OTHER FUELS: . .: . COAL —~ LOW S, HIGH BTU EASTERN COAL
% TIRE OF TOTAL FUEL: _5% L

POLLUTION CONTROL EQUIPMENT: SRR
PARTICLE COLLECTORS ON STACK ( NO ESPs) :

S e—— e s - b ® ———— ¢t

..... rr— . s etma o\ e pe——

CONTINUOUS EMISSION MONITORING EQUIPMENT: N

@ . ‘;‘riﬁh“ lieanm o

Loy cas . oS SR

s R AT PR

FUEL HANDUING HEQUlREMENTSIHODIF!CAﬂONS: - ‘

NEED EVEN D!STRIBUTION OF TIREAND COAL —- ~ v -« <n 1m' e oo evaege an
UNDERFED STOKERS . R :
e T2 R AT SR ol B S R e T
WASTE TIRE SUPPLY PROBLEMS? _ YES ———.NO ! "X

IF YES, PLEASE EXPLAIN:

INTERNAL SUPPLY — MAKES TIRES AT SITE, SCRAP BADTIRES - .~ .« r.&. . -

—e——— T
- o TR

ANY COMBUSTION/OPERATING PROBLEM: YES

IF YES, FLEASE EXPLAIN: ---WIRES STICKING OUT OF TIRESCANPLUG - - -

STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS

o ss

-yt wc e e
’ M ot

AIR EMISSION DATA: ™~

EMISSION RATES MAY BE DUE TO COAL

)

PR
o |

LSS VLIL PR
X

NO PREVIOUS TESTING ON COAL - HIGH AL,
NOT RUBBER. ARSENIC IS PROBLEM (Limit—25 Ib/hr, Test—70Ib/hr)~ NOT SURE IF

DUE TO COAL OR RUGSER.
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? . YES X : NO ‘

IF YES, WHAT TYPE OF MODIFICATION?

* Information obtained by phone.
1737-01-1 REV. 0, MARCH 22, 1991
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Lietuvos Respublika - sena, i§
naujo atgimstanti valstybé, gra-
2us kratas rytinéje Baltijos jaros
pakrantéje. Cia derlingi laukai,
2ydri eZerai ir upés, nedideli tvar-
kingi miestai. Gyvena &ia darbs-
tas ir nuosirdis Zmoneés, svetingi
savo Salies Seimininka.

Tokia Lietuva po penkiy inkor-
poravimo | buvusiq TSRS deimt-
meciy grizta | pasaulio tauty
Seimq. Ji nori ir siekia paZinti
pasaulj ir jame pritapti, sickia,

kad ir pasaulis jq paZinty

Sis iliustruotas pasakojimas -
apie vienq i$ stambiausiy ir sta-
biliausiai dirban¢iy Lietuvos
statybiniy medZiagy gamykly -
Akmenés valstybing jmong , Ak-
menés cementas”, esanciq pa-

Cloje Lietuvos Staurdje.

[monés produkcija padéjo atsta-
i po Il Pasaulinio Karo su-
griautq Lietuvos akj, jmondés
Zmonuy darbas jamzintas ne tik
Licetuvos, bet ir kitiy krasty mies-

1y pastatuose, kaimy sodybose.

" Lithuanian Republic is an old

and beautiful state near the Bal-
tic sea going through the period
of rebirth. One can see fertile
soll, blue lakes and rivers, small
neat towns here. There live dili-
gentand sincere people in Lithu-
ania who are well known for
their hospitality.

Lithuania is coming back to Eu-
rope and to the family of the
world nations af er fifty years of
Soviet incorporation. It is eager
10 know the world and 1o 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 - ,, Akmené
Cement”. It is one of the most
stable working plants, situated in
Akmené, in the north of Lithua-

nia.

The plant’s production helped
t00 restore Lithuania after the
2nd World War. Its production
can be seen not only in Lithua-

nia but in other countries as well.

Litauische Republik ist ein alter
neuerstehender Staat, eir
schénes Land auf der stlicher
Ostseeksiite. Fruchtbare Felder
himmelblaue Seen und Fliisse,
kleine, ordentliche Stddte. Hiei
leben fleissige und herzliche
Menschen, tiichtige Gastgeber.

Nach fiinf Inkorporationsjahr-
zehnten in die ehemalige SU
kehrt also das Litauen in Freieu-
ropa und in die Familie der
Weltvélker zuriick. Es strebt
nach Welterkenninis, wiinscht
sich in sie einzuschalien, strebt
nach Weltanerkennung.

Diese illustrierte Erzihlung stellt
einen der grossten und stabilsten
Baumatenialienbetriebe Litau-
ens vor - Akmenéer Staatsunter-
nehmen , Zement von
Akmené”, das sich im Norden
Litauens befindet.

Betriebsproduktion trug zum
Aufbau der zerstérten Volks-
wintschiaft Litauens nach dem 2.
Weltkrieg bei. Titigkeit der Fab-
rikarbeiter wurde nicht nurin Li-
tauen, sondern auch in
Stadtgebauden und Bau-.
enhaofen anderer Regionen vere-
wigt.



EMENTAS PASAULYJE

vienas krastas negall iisiversti
Statyby. Kuo statybos sudétin-
és, o patikimesniy reikia
Y myjy medZiagy. ypac astriai
problemq i3kélé spariéjanti
izacijos raida, poreikis staty-
idelius tvirtus tiltus, pastatus
rengimus vandenyje.

1] a. Anglijoje 8 molingy
pciy ( mergelio) imia degti
raulines kalkes. 17960 m.
iy technikas Parkerts atrado
{q i$ mergelio gaminti cemen-
1824 m. tas pats iSradéjas,

Stoje temperatiaroje degda-
s klinCiy ir molio mising, pa-
nino  naujq risamqjq
12iagq, spalva primenanciq
tlando provincijos uolienas,
avadino jq portlandcemen-
Jo gamyba greitai plito Ang-
eir Prancizijoje, o nuo 1856
- ir kitose Vakary Europos
tybése, Rusijoje, JAV.

» XX a. pradztios cementas -
biausia ir plactausiai nau-

CEMENT IN THE WORLD

No land can exist without
constructions. The more
complicated the construction,
the more reliable materials it
demands. The development of
civilazition showed how acute
this problem was in building
bridges, houses and construction
in the water.

In I8 c. in England hydraulic
lime was made from marl. In
1790 the English technician
Parker discovered how 1o make
cement frort marl. In 1824 the
same inventor made a new
binding material, buming clay
and limestone at very high
temperature. The new material
was called portlandcement
because its colour reminded of
the rocks in the province of
Portland. Its production was
rapidly spreading in England
and France. Since 1850 it has
been produced in Western

ZEMENT IN DER WELT

Kem Land kann ohne Bau aus-
kommen. Je komplizierter der
Bau, desto zuverliissigere Binde-
mittel werden gebraucht. Mit der
intensiven Zivilisationsentwic-
klung, dem Bediirfniss nach Bau
von grossen und festen Briicken,
Gebéuden wund Einrichtungen
im Wasser tauchie dieses Prob-
lem besonders scharf auf.

Im 18 Jahrhundert begann man
in England aus kalkhaltigen
Tonen (Mergel) hydraulische
Kalke zu brennen. 1726 hat der
englische Techniker Parker Ze-
mentherstellungsmethode aus
Mergel gefunden. 1824 erzeugte
derselbe Erfinderdurch Brennen
der Mischung von Kalkstein und
Ton cin neues Bindemittel, das
den Gesteinen der Provinz Pont-
land dhnelt, und nannte es Port-
landzement. Scine erstellung
verbreitete sich rasch in England
und Frakreich, vom Jahre 1556
auch in anderen Ldandem 1 es-
teuropas, Russland, USA.



dojama risamoji starvby me-
dxiaga. 1929 m. pasaulyje jo pa-
gaminta 68 min. 1.

Cemento gamyba didZiausiose
pasaulio valstybése

1990 m. (min.1)

Kinija 2030
TSRS 137.3
JAaV 75,5
Japonija 84,45
lalija 41,69
VER 39,26
Prancizija 20,98

Didzioji Britanija - 14,0
CEMENTAS LIETUVOJE

Grupe Lietuvos verslininky
1912 m. jkare | Lictuvos port-
landcemento bendrove ™. Jos jga-
liotas mzinierius ir mokstininkas
PJodelé suprojektavo ir savo Ze-
méje, tarp Varénos ir Valkinin-
ky, pastate fabrikq, kuris 1914
i 18 Cla kasamyg kretdos irmaolio
pradejo gaminti cementq. Pir-
mojo pasaulinio karo metais

Europian countries and in
Russia as well as in the USA.
Since the beginning of the 20 c.
cemeat has been one of the main
and most used binding
materials. In 1929 the world
produced 68 milion tons of
cement.

The production of cement in the
largest countries of the world in
1990 (min. 1.)

China 203,0
USSR 1373
USA 75,5

Japan 84,45
Ttaly 41,69
GFR 30,20
France 20,98
Great Britain 14,0

CEMENT IN LITHUANIA

In 1912 a group of Lithuania
businessmen founded the
company oLithuanian
portlandcement ™. {t supported

P. Jodelé, an engineer and

Vom Anfang des 20. Janhrhun
derts ist Zement das Wichtigst
und gebrdiuchlichste Bindemitte
im Bau. 1929 wurden 68 Mill.
Zement in der Welt hergestellt.
Zementherstellung in der
grossten Staaten der Well

i.J. 1990 (mill. 1)

SU 137,3
USA 75,5
Japan 84,45
Tralien 41,69
BRD 30,26
Frankreich 26,98
China 203,0
Grosshritanien 14,0

ZEMENT IN LITAUEN

Eine Gruppe von litauischen
Unternelumern grundete 1912
wGesellschaft des Portlandze-
ments Litawens”. Hhre Vertrau-
ensperson Ingenieur und
Wissenschaftler P. Jodelé projek-
tierte und baute in seinem Hei-
matland, zwischen Varéena und
Druskininkai, cine FFabrik, in der



né buvo sugriauta, jrengimai
aikinti.

riklausoma Lietuvos Res-
lika 1918-1940 m. cementq
ortuodavo i¥ DidZiosios Bri-
ijos, Belgijos, Danijos, Latvi-
, Norvegijos, TSRS bei
letijos.

ento jveZimas Lietuvos
pubikoje (tikst. 1. )

6m. 31

S m. 47

Em. 124

ento gamyklos statybos
imas ne kartq keltas 1930
V40 metais, bet Lietuvos Res-
blika stokojo tam 163y, o u3-
nio firmos, brestant 11
bauliniam Karui, nesiry?o in-
fuoti Lietuvoje kapitalo. Vis
to 1940 m. pradétas statyti
hento fabrikas ties Skirsne-
ne, bet prasidéjes karas staty-
nutrauke. Diskutuota ir
imybé statyti cemento gamyk-
Akmenés apylinkése, kur jau

0 82valgyti dideli klinciy klo-

siritus | Vakarus 11 Pasauli-
Karo bangai, iskilo reikalas
) greiciau atstatyti sugriautq
. Griuvésiais buvo paversti
gelis miesty ir miesteliy, ga-
kly ir fabriky. Lictuvg vél
(pavusios TSRS partiné ir
stybine valdzia ieskojo gali-
iy Pabaltijo ir Baltarusijos ir
mningrado srities atstatymui
tentq gaminti Cia pat, panau-
ant gausius  darbo jépos is-
1us.

dydama centrinés valdzios
ktyvas, twometiné Lictuvos

scientist, who on his own piece of
land between the towns of
Varéna and Valkininkai, built a
factory which produced cement
from local chalk and clay.
During the 1st World War this
factory was destroyeted.
Independent lithuanian
Republic imported cement from
Great Britain, Belgium,
Denmark, Latvia, Norway,
USSR and Germany in the
period of 1918 - 1940

Import of cement to Lithunia
(thousand tons)

In 1926 31
1r 1928 47
in 1938 124

The guestion of building a
cement plant was discussed
several times in 1930 - 1940, but
Lithuanian Republic was poor
and couldn’t afford i1, and
Joreign firms didn’t risk 1o invest
their money on the verge of the
2th World War. In 1940 the
construction of a cement plant
near Skirsnemuné hegan, but the
war stopped it. There began a
discussion about building a
cement plant in Akmené district,
because huge resources of
limestone had been explored
there.

The wave of the war moving 1o
the West, there arose a great
demand to restore the devasted
aconomy. A number of towns,
factories and plants became
ruins. The occupant power of the
USSR in Lithuania wanted to
produce cement using cheap

man 1914 aus den hiesigen Ton
und Kreide die Zementherstel-
lung begann. In den Jahren des
1. Weltkriegs wurde der Betrieb
zerstort, die Einrichtugengen
vernichtet.

1918-1940 importierte die unab-
hangige Litauische Republik
Zement aus Grossbritanien,
Belgien, Danemark, Lettland,
Norwegen, SU und Deut-
schland.

Zementeinfuhr in der Litauis-
chen Republik (tausend 1)

. J. 1926 31

LJ 1928 47

.J. 1938 124

Die Frage eines Zementbetriebs-
baus wurde mehrmals in den
Jahren 1930-1940 aufgeworfen,
Litauische Republik aber emp-
fand Bedurfniss nach den Geld-
mitteln und auslandische
Firmen konnten sich nicht
entschliessen, ihr Kapital in Li-
tauen anzulegen, indem der 2.
Weltkrieg heranreifie. 1940
wurde immeerhin der Bau eines
Zementbetriehs bei Skirsnemu-
ne begonnen, der Krieg aber
hatte den Bau unterbrochen. Be-
sprochen wurde auch die Mog-
lichkeit cinen Betrieb in der
Umgebung Akmené zu bauen,
wo grosse Kalksteinschichten ge-
Junden wurden.

Nach dem 2. Weltkrieg entstand
das Bedurfuiss so schnel wie
moglich die zerstorte Wintschaft
wiederherzustellen. Der Krieg
hinterliess d' - meisten Stadte
und Stadte,.  Betriebe und
Fabriken in . «inen. Besat-
zungshehorden der USSR such-
ten nach Moglichkeiten,
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R liaudies komisary taryba
45 m. liepos 27 d. priémé nu-
imq statyti Lietuvoje cemento
myklg. Statybai i kartq pasi-
ktas Akmenés regionas, ku-
me jau buvo istirti gausis
ento gamybai tinkamy din-
ir molio klodai. Pirmgjj pro-
ktq rengé Leningrado
titutas ,,Giprocement”, 1947
pradéti statybos darbai. Pir-
ji cemento gamybos techno-
né linija paleista 1952 m.
séjo 20 d.

IETUVOS RESPUBLIKOS
VALSTYBINE [MONE
, AKMENES CEMENTAS »

IS fmoneés vizitinés kortelés
prendimas pradéti statybg:
145 m. liepos 27 d.

ojektavimo pradZia: 1946 m.
séjo 11 d.

ntybos darby pradzia: 1947 m.
rkurta pirmoji sukamoji kros-
5: 1952 m. rugséjo 20 d.

IMONES DIREKTORIAI

jtinas JURAGA (1947 - 1949)
ivlas PURMALIS (1949 -
151)

eonidas ZASEDATELIS
951 - 1954)

leksandras ANDROSOVAS
954 - 195¢6)

'‘ktoras MARKEVICIUS
956 - 1959)

eksandras SPUDULIS (1959
962)

ropoldas PETRAVICIUS
962 - 1990)

nonas Vyti= ANUZIS ( nuo
90 )

labour force, whish was wery

. necessary not only for rebuilding

Lithuanian towns, but other
republics as well.

Under the directions of central
power, the Comissars’ Soviet of
Lithuanian SSR issude an order
to build a cement plant. It was
decided to choose Akmené
district, as it was rich in
limestone and clay that was good
for making cement. The first
project was made by institution
»Giprocement” in Leningrad. In
1947 the construction of plant
was started. The first
technological line of cement
production began to operate on
September 20, 1952.

LITHUANIAN STATE PLANT
»AKMENE CEMENT”

Important data:

The decision to build the plant:
July 27,1945

The beginning of the project:
September 11, 1946

The beginnig of construction:
1947

The first rotating kiln started to
work: September 20, 1952

MANAGERS OF THE PLANT

Justinas JURAGA (1947-1949)
Pavlas PURMALIS
(1949-1951)

Leonidas ZASEDATELIS
(1951-1954)

Aleksandras ANDROSOVAS
(1954-1956)

Viktoras MARKEVICIUS
(1956-1959)
Aleksandras
(1959-1962)

SPUDULIS

6

Baltikum, Belorussland und Ge-
biet Kaliningrad mit Hilfe der
Zementherstellung an Ont und
Stelle Verwedung der ergiebigen
Arbeitskrafte aufzubauen.

Der damalige Rat der Volks-
kommissare der Litauischen
SSR hielt sich an die Richtlinien
der Zentralregierung und fasste
den Beschluss, einen Zement-
herstellungsbetrieb in Litauen zu
bauen. Fur den Bau wurde Ge-
biet Akmené gewahlt, wo grosse
fur Zementherstellung notige
Kalkstein-und Tonschichten ge-
funden wurden. Den ersten Bau-
entwurf machte das Institut
»Giprocement” von Lenengrad.
1947 begannen die Bauarbeiten.
Die erste technologische Linie
der Zementherstellung wurde
am 20. September 1952 in Be-
trieb gesetzt.

STAATSUNTERNEHMEN
DER LITAUISCHEN
REPUBLIK

»wZEMENT VON AKMENE”

Aus der Visitenkarte des Unter-
nehmens:

Beschluss zum Baubeginn: der
27. Juli 1945
Projektierungsanfang: der 11.
September 1946

Anfang der Bauarbeiten: 1947
Der 1. Drelirohrofen in Betrieb
gesetzt: am 20. September 1952

DIREKTOREN DES
UNTERNEHMENS

Ustinas JURAGA (1947-1949)
Pavlas PURMALIS (1949-
1951)

Leonidas ZASEDATELIS
(1951-1954)
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STEBETOJU TARYBA Leopoldas PETRAVICIUS Aleksandras ANDROSG

Isrinkta 1990 m. gruodzio 27 d.
Stebétojy tarybos pirmininkas
Valerijus ZAVIALOVAS
sckretorius Klemas RIMUTIS
nariai Dalia BINKULIENE
Vytautas Jonas BORUSEVI-
CIUS

Edmundas DIMITREVICIUS
Edmundas KRIPAS
Julius USPARAS

DIREKTORIY VALDYBA
Patvirtinta 1991 m. sausio 29 d.

Simonas Vytis ANUZIS - direk-
torius, valdybos pirmininkas
Vincas MONTVILA - direkto-
rius pavaduotojas, valdybos
narys

(1962-1990)
Simonas Vytis ANUZIS (since
1990)

SUPERVISORS COUNCIL

Elected on December 27, 1990.
The head of the council
Valerijus Zavjalovas

Secretary Klemas Rimutis
Members Dalia Binkuliené
Jonas Borusevilius

Eimundas Dimitrevidius

Julius UZparas

THE COUNCIL
OF MANAGERS

Aproved on January 29, 1991
Simonas Vytis AnuZis -
manager, the head of the council

7

(1954-1956)

Viktoras MARKEVI(
(1956-1959)

Aleksandras SPUDULIS (.
1962)

Leopoldas PETRAVIC
(1962-1990)

Simonas Vytis ANUZIS [A)
HIS/ (vom 1990 an)

AUFSICHTSRAT

Am 27. Dezember 1990 gen
Vorsitzende des Aufsichts
Valerijus ZAVIALOVAS
Sekretir Klemas RIMUTIS
Miglieder Dalia BINKULI
Vytautas Jonas BORUS,
CIUS

Edmundas DIMITREVICI
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lhinas KLIMAS - dircktorius
avaduotojas, valdybos narys
Mis DANYLA - direktoriaus
avaduotojas, valdybos narys
omualdas NORKUS - direkto-
aus pavaduotojas, valdybos
arys

lgimmantas MITUZAS - vyriau-
asis ininierius, valdybos narys

Valstybinéje jmonéje
wAkmenés cementas™

waminta 1991 n:.

mento - 3125,5 takst. tony,
wguoto Siferio ( ashestcemen-
0 ) - 09501 wikst. swartiniy
ks,

hestcementiniyg vamzdziy ( su-
rtinio diametro ) - 1885,2 k.

(rem b
.

.
|

£

“~
L E

Vincas Monwila - assistant
manager, council member
Albinas Klimas - assistant
manager, council member
Olius Danvla - assistant
manager, council member
Romualdas Norkus - assistant
manager, council member
Algimantas Mituzas - chief
engineer, council member

The state plant ,Akmené
Cement” produced in 199]:
cement - 3125,5 thousand tons
ruffled slate (ashestos cement) -
09501 thousand leaves
pipes made of ashestos cement
(set diameter) - 1885,2 ki

1)

Edmundas KRIPAS
silins USPARAS

DIREKTORIUM

Am 29. Januar 1991 bestiitigt.
Simonas Vytis ANUZIS - der Di-
rektor, Vorsitzende des Direkto-
riums

Vincas MONTVILA - der stel-
Ivertretende Direktor, Mitglied
des Direktoriums

Aibinas KLIMAS - der stellven-
retende Direktor, Mitglied des
Direktoriums

Olius DANYI.A - der stellvertre-
tende Direktor, Mitglied des Di-
rektoriums

v’



PAGRINDINIAI GAMYBOS
PADALINIAI

1-OJI CEMENTO GAMYKLA:
4 sukamosios krosnys. Gamyk-
loje yra trupinimo ir nigiavimo
bei pakavimo skyriai, ?aliavy,
degimo, malimo, dulkiy surinki-
mo, mechaninis, elektros, re-
monto ir statybos, laboratorijos
cechai.

Gamykloje dirba 778 2monés, is
J4 700 darbininkuy, 78 specialis-
tai, meistrai vadovai.

1991 m. pagaminta:
portlandcemencio M40O -
149000,

greit kietéjancio porilandcemen-
¢io M400 - 430000 1,
smelinio portlandcemencio -
1430001,

cemento keliy dangai - 39000 1.
2-OJICEMENTO GAMYKLA:
4 didziosios (185 m. ilgio, 5 m.
diametro) sukamosios krosnys.
Gamykloje 3 barai - degimo,
malimo, energetikos. Dirba 405
Zmaones, 18 jy 373 darbininkai, 32
vadovai, specialistai, meistral.
1991 m. pagaminta:
portlandcemencio M400O -
1250001,

greitkietéjancio portlandcemen-
Cio M40O0 - 1634000 1,
M500 - 605000 1.
ASBESTCEMENCIO GA-
MYKLA:dirba 293 2monés, isjy
271 darbininkas, 22 specialistai,
meistral ir vadovai.

Gamina: banguotus ashestce-
mencio (Siferio) lak$tus
(1750x1130x5,8 mm), jvairaus
diametro asbestcementinius
vamzdzius ir movas sléginiams ir
beslégiams vamzdynams.

THE MAIN PRODUCING
SECTION

CEMENT PLANT 1: 4 rotatory
kilns. In the plant there are
crushing, sorting and packing
devisions, raw materials,
buming, milling, dust collecting,
mechanical, electric, repair
building, laboratory
depariments.

There work 778 people at the
plant, 700 are workers, the rest
78 are specialists, masters and
chiefs.

In 1991 it produced:
portlandcement M400 - 149000
fast hardening portlandcement
M400 - 430000 1

sand portlandcement - 143000 ¢
cement for road cover - 39000 t.
CEMENT PLANT 2: 4 big (185
m. long, 5 m. diameterj statory
kiln. There are 3 scctions -
burning, grinding, er:, ‘tics.
There work 405 people - 373
workers, 32 chiefs, specialists,
masters.

ASBLESTOS CEMENT
PLANT: there work 293 people
271 workers, 22 specialists,
amsters and chiefs.

It produces:

nuffled ashestos cement (slate)
leaves (1750x130x5,8 mm)
pipes and cluthees of variuos
diameter made of ashestos
cement for using under pressure
and without pressure.

RAW MATERIALS AND
THEIR PROVIDERS

Data of 1991
Limestone (local pit Karpénai) -
43217 th. «
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Romualdas NORKUS - der st
lvertretende Direktor, Mirgli
des Direktoriums
Algimantas MITUZAS - a
Chefingenieur, Mitglied des I
rektoriums

Produktion des Staatsunterne
mens ,, Zement von Akmené”
i.J. 1991

Zement - 3125,5 tausend
Wellschiefer (Asbestzement)
09501 rausend Vertragsplatien
Asbestzementréhren (im ve
raglichen Durchmesser) - 1885
km.

HAUPTUNTERABTEILUNGI

Der 1. Zementbetrieb: 4 Drei
rolhiréfen. Im Betrieb sinc
Zerkriimelung-, Sortier-un
Verpackungsabteilungen, Rol
stoff-, Brenn-, Miihl-, Staul
sammlung-, Maschinen
Elektro-, Reparatur-und Bau
Lahorabteilungen.
Beschdfugtenzahl: 778 (700 sin
Arbeiter, 78 sind Fachleute
Werkmeister, Leiter)
Herstellungsprogramm i. .
1991:

Portlandzement M400 - 149000
schnell verhéntender Portlandze
ment M 400 - 430000 ¢,
Sandpontlandzement - 143000.
Zement fur Strassenbelag
39000 t.

Der 2.Zementbetricb: 4 Rie
sendrehrohrofen (185 m lang, .
m Diameter). Im Betrieb gibt e.
Brenn-, Miihl-und Energiepro
duktionsherciclie. 405 Leut
sind heschaftigt, 373 unter ihner
sind Arbeiter, 32 [eiter, Fach
leute, Werkmeister,



ZALIAVOS IR JU TIEKEJAI

1991 m. duomenys

Klintys (vietinis Karpény karje-
ras) - 4321,7 tiakst. t;

Molis (Saltiskiy molio karjeras)
- 1315,8 takst. t;

Gipsas (Saurieso kasykla Latvi-
joje) - 5 tiakst. t;

Pirito degenos (Kingisepo gamy-
binis susivienijimas ,, Fosforit” )
- 70,3 kst t;

Opoka (Stoniskiy karjeras) -
46,6 tiakst. 1;

Fosfogipsas (Kédainiy chemijos
iamykla) - 52,1 titkst. «;
“osfogipsas (Gomelio chemijos
combinatas Baltarusijoje) - 23,8
witkst. t.

KURO IR ENERGIJOS
SALTINIAI

991 m. duomenys

dazutas (pagrindiné tickéja -
dazeikiy naftos perdirbimo
none) - 469,2 nikst. 1,

samtines dujos (gamybinet ka-
linei) - 54776 nikst. kub. m,
Aektros energija (gaunama 2
witinimo 110 kv linijomis is
letuvos energlinés sistemos) -
Q7257 min EWh,

fazito ki aptarnauja 28 Dar-
uotojal.

AUTOTRANSPORTO UKIS

noné turi 146 jvairiy markiy ir
iskinties automasinas, is Jy 76
wivartes, 14 autobusy.
191 m. pervezta 5353 titkst. kro-
niy. Awtotransporto ikj aptar-
wja 105 darbuotojai.

GELEZINKELIO UKIS

cledinkeliu 1991 m. iSsiysta:

Clay (Saltiskiai clay pit) - 1315,8
th.t

Gyps (Stauries pit in Latvia) - 5
th.t

Pyrite (Kingisisep plant
»Phosphorite”) - 70,3 th. t
Opoka (Staniskiai pit) - 46,6 th .t
Phosphogyps (Kédainiai
chemical plant) - 52, 1 th. 1
Phosphogyps (Gomel chemical
plant in Bielorussia) - 23,8 th. t

SOURCES OF FUEL AND
ENERGY

Data of 1991

Oil (the main provider is
Mazeikiai oil plant) - 469,2 th.
Natural gas (for boilers) - 54776
th. cubic m.

Electric energy (it comes in 2
lines 110 kV from Lithuanain
energelic system) - 397257 min.
kwh

28 warkers are in charge of oll.

MOTOR TRANSPORT
SERVICE

The plant possesses 140 vehicles
of all kinds, among them - 76
trucks, 14 buses.

1991 they caried 5353, 1 th. 1 of
load. 105 workers are in charge
of transport service.

RAILWAY

In 1991 there were sent by
railway: 44732 carriages of
cement (among them 1045
carriages were exported). 972
cariages with slate, 1258
camiages with asbestos cement
pipes. The plant has 11 steam
engines. 287 workers are in
charge of raihvay.

Heerstellungsprogramm i.J,
1991:°

Portlandzement M 400 -
1250001,

schell verhartender Portlandze-
ment M 400 - 1634000 ¢,

M 500 - 6050001
Asbestzementbetrieb:
Beschdftigtenzahl 293 (271 Ar-
beiter, 22 Fachleute, Werkmeis-
ter, Leiter)

Produktion:

Wellschieferplatten ( Asbestze-
ment ) (1750x1130x5,8 mm)
Asbestzementréhren und-muf-
fen mit unterschiedlichem
Durchmesser fiir Druck-und
drucklose Leitung.

ROHSTOFFE UND
LIEFERANTEN

Angaben fiirs Jahr 1991
Kalkstein ( hiesige Kalksteingru-
be von Karpenai ) - 4321,7 tau-
send 1,

Ton ( Tongrube von Saltiskiai )
- 1315,8 tausend 1,

Piritushorst ( Produktionsverei-
nigung , Fosforii ™ von Kingisep )
- 70,3 tausend t,

Kieselkalkton ( Grube von Sto-
niskiai ) - 40,6 tausend t,
Fosfogips ( Chemiewerk von Keé-
dainiai ) - 52,1 tausend i,
Fosfogips ( Chemiewerk von
Gomel in Belorussland ) - 23,8
tausend t.

BRENNSTOFF-UND
ENERGIEQUELLEN

Angaben fiirs 199]

Masut  (Hauptanlieferer-
Lrdolraffinerie von Mazeikiai) -
409,2 tausend i,



44732 vagonai cemento ( tame
tarpe 1645 vagonai - eksportui ),
972 vagonai Siferio, 1258 vago-
nai asbestcementiniy vamzdziy.
[moné turi 11 SilumveZiy. Gele-
Zinkelio akj aptarmauja 287 dar-
buotojai.

SILUMOS UKIS

Per metus jmoné pagamina 419
wikst. gigakalorijy Silumos.
Asbestcemencio gamyklai ir
valstybinei gelzbetonio jmonei
wKarpenat” 1991 m. patickia
06,9 titkst. Geal garo.

Karito vandens 16000 Gcal
sunaudota jmonéje. Naujosios
Akemeneés miestui patickia 66,4
Geal Silumos (Sildymas ir kars-
tas vanduo).

VANDENS UKIS

Technologinéms retkméms 1991
m. sunaudota 2622 tikst. kubi-
nity metry vandens &5 Agluonos
upes ir 1333 tikst. kubiniy metry
- 18 Sablauskiy tvenkinio.

THERMAL SERVICE

Every year the plant produces
419 thousand Gcal of heat. In
1991 the plant of ashestos
cement and the state
concentrate plant ,Karpénai”
recieved 66,9 Geal of steam.
The plant consumed 16000 Geal
of hot water. It supplics the town
of Naujoji Akmené with 66,4
Gceal of heat (heating and hot
water).

WATER SUPPLY

In 1991 technological processes
demanded 2622 th cubic metres
of water that came from the river
Agluona and from the
Sablauskiai pond.

The area of Sablauskiai pond is
123,8 ha, its size ts 2 min cubic
metres.

Drinking water supplies reach
3044 th cubic metres pervear. In
1991 the town of Naujouji
Akmené got 3021 th cubic
metres of drinking waier.
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Erdgas (fiir den Betriebskessel-
raum) - 54776 tausend Kubik-
meler,

Elektroenergie (Versorgung
durch zwei 110-kv-Leitungen
vom Verbundsysthem Litauens)
- 397257 kwh.

Maswwirtschaft wird von 28
Werktitigen bedient.

TRANSPORTWESEN

Das Unternehmen verfiing iiber
146 verschiedenartige Kraftfahr-
zeuge, darunter 70 Kippautos 14
Autobusse.

Giitertransport fiirs Jahr 1991:
5353,1 tausend t.
Beschifugienzahl 105.

EISENBAHNWESEN

Bahntransport im Jahre 1991:
44732 Giterwagen mit Zement
(darunter 1645 Wagen zur Aus-
fuhr), 972 Giiterwagenmit
Schiefer, 1258 Giiterwagen mit
Asbestzementrihren. Das Un-
termehmen verfiigt tiber 11 Die-



Sablauskiy tvenkinio plotas
123,8 ha, taris - 2 min kubiniy
melry.

Geriamo vandens verslovés pa-
icgumas 3044 tukst. kubiniy
metry per metus. 1991 m. Nau-
osios Akmenés miestui patiekta

3021 uikst. kubiniy metry geria-
mo vandens.

EKOLOGINIS UKIS

'monés eksploatuojamy van-
lens valymo jrengimy pajégu-
nas 10 takst. kubiniy metry
qandens per parq. Per metus i3-
aloma 2,5 min kubiniy metry
andens.

Yer metus sugaudoma 1125
iukst. t klinkerio dulkiy. [rengti
2 elektros filtral. Prie cemento
nalany, cemento ir klinkerio si-
251y bei pakavimo masiny jreng-
i per 40 rankoviniy filtry.
ugaudytos dulkés grqzinamos |
ukamgsias krosnis

EKOLOGICAL SERVICE

The cleaning eguipment used by
the plant has industral capacity
of 2,5 min cubic metres of water
per year.

Every year 1125 th t of clinker
dust is caught. There are 22
electric filters. There are over 40
sleevelike filters near the cement
mills, cement and clinker silo,
packing machines. The caught
dust is turned back to the
rotatory kilns.

TRAINING OF SPECIALISTS

Every year the state plant
y2Akmené Cement” trains 200
new workers on average, 350
workers improve their
qualifications, 2000 workers are
tested anew. Every year about
100-120
technologists improve their
qualifications in  their
professional sphere as well in
safety engineering.

engineers and
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sellokomotiven, Beschdftigten-
zahl 287.

WARMEWIRTSCHAFT

Jahrliche Wirmeerzeugung: 419
Gcal.

Dampfanlieferung dem Asbest-
zementbetrieb und dem Staat-
shetrieb ,Karpénai” i.J. 1991:
00,9 tausend Geal,
Heisswassergebrauch: 16000
Gceal. Winneanlicferung fiir die
Stadt Naujoji Akmené: 66,4
Gceal Wirme (Heizung und
Heisswasser).

WASSERWIRTSCHAFT

1991 hat man 2622 tausend m3
Wasser aus dem Fluss Agluona
und 1333 tausend m3 Wasser
aus dem Teich Sablauskiai fiir
technologische Ziele gebraucht,
Der Teich Sablauskiai mit einer
Fliche von 123,8 ha, Fassungs-
verrmdgen von 2 Mill.m3.

Kapazitit der Wasserwirtschaft:
3044 tausend i3 pro Jahr. An-
lieferung der Stadt Naujoji Ak-



DARBUOTOJY RENGIMAS
IR MOKYMAS

Per metus valstybinéje jmonéje
nAkmenés cementas” parengia-
ma vidutiniskai po 200 naujy
darbuotojy, kvalifikacijq pake-
lia 350 durbuotojy, peratestuo-
Jama 2000 darbuotojy.
Kasmet 100-120 inZinerijos
technikos darbuotojy pakelia
profesing kvalifikacijy, amauji-
na ir pagilina saugumo techni-
kos, darbo apsaugos Zinias.

DARBO APSAUGOS SISTIEMA

KNolekiyvine sutartis ir kiti susita-
rimai jmonés administracijq
(pareigoja witikeinti sveikas ir
saugias darbo sqlygas. Sveikatai
kenksmingiausi faktoriai vra vib-
racija, jrenginug rivkSmas, dul-
ketumas, auksta temperatiira
gamybos patalpose. Darbo sau-
gos profilaktika, priczinra, kont-
role, darbuotojy konsultavim ir
medicininiu aptamavimu npi-
nast jmonés darbo apsaugos ir
savgumo technikos skyrius.

THE SYSTEM OF ILABOUR
PROTECTION

Collective and other agreements
oblige the administration of the
plant to garaniee safe working
conditions. The factors harmful
Jor health are the following:
vibration, noise, dust, high
temperature in working places.
The departament of labour
protection is in charge of the
workers medical check up,
medical service, safe labour
conditions and their control,
The workers of this depanament
measure the noise, vibration,
dust, lighting, instruction
workers on safe methods of
work, check up the equipments
in working places.

The rate of the worker's illnesses
and professional diseases is
stable. During thie vear every
worker is il for 10 days.

HEALT PROTECTION

The plant  Akmené Cement ™
has created a reasonable health
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menéiJ. 1991: 3021 tausend m3
Trinkwasser.

OKOLOGIEWIRTSCHAFT

Kapazitit der Wassereinrichtun-
gen fiir Reinigung: 10 tausend
m3 Wasser pro Tag und Nach.
Jilurlich wird 2,5 Mill.ni 3 Wasser
geremnigt.

Jahrlich wird 1125 tausend 1
Klinkerstaub aufgefangen. Es
sind 22 Elektrofilier eingerichtet.
An den Zementmiihlen, Ze-
ment-und Klinkersilos, Verpac-
kungsmaschinen sind mehr als
40 Armelfilter eingerichier. Auf-
gefangener Staub wird in die
Drelrohrofen zunickgegeben.

BESCHAFTIGTENSCHULUNG

Jahrlich werden durchschnit-
tlich 200 neue Arbeitstitige im
staatlichen Unternehmen |, Ak-
menes cementas’ angelemt, 350
Beschdfugte weiterausgebildet,
2000 Werktatige umgeschult.
Jahrdich bekommen 100-120 In-
genicure und Techniker Weite-



yriaus darbuotojai tikrina
ukSmo, vibracijos, dulkétumo,
Svietimo purametrus darbo
'tose, rengia instruktadus ir
gy darbo metody mokymo
siemimus, kelimo ir $ildymo
ngimy eksploatavimo patikri-
nus bei kitas kontrolés prie-
nes.

onéje stabilus bendrasis bei
fesinis darbuotojy sergamu-
8. Per metus vienas jmonés
buotojas serga vidutiniskai
dieny.

SVEIKATOS APSAUGA

méje ,Akmenés cementas”
urta patogi ir visiems darbuo-
ms pricinama sveikatos ap-
gos sistema.
loje fmonéje veikia sveikatos
ktas. Jame pacientus aptar-
ja gydyiojas ir 6 medicinos
onalo darbuotojai. Atlicka-
visos fizioterapings proce-
0s, injekcijos, veikia
watologinis kabinetas.
josios Akmenss mieste vei-
imonés sanatonja profilak-
umas. Cia ligonius
mavja 34 darbuotojai, i3 jy
vtojai. Veikia fizioterapinis,
9, vandens procediny sky-
gydomosios fizkultiaros, in-
acijy, stomatologinis ir
diry kabinetai, yra poilsio
Ipos. 1991 m. sanatoriju
Haktoriumas aptarnavo
Y Zmoniy s, Akmenés ce-
0" bet kit miesto jmoniy ir

Y.

protection system, which is
accessible to all the workers.
Health service operates at the
very plant. A doctor and 6 nurses
take care of the patients. All
kinds of physiotherapic
treatment, injections,
stomatological service are
available here.

The plant has a propehylactic
sanatorium in the town of
Naujoji Akmené. 34 medical
workers take care of patients
here, among them there are 3
doctors. There one can find all
SOrts of  procedures:
physiotherapic, mud, water,
gymnastics, inhalations. The
prophylactic sanatorium in 1991
treated 1480 people from
wAkmené Cement” and from
other enterprises.

CONDITIONS FOR
WORKERS’ REST AND
REHABH.ITATION

Forthe worker's sunumer rest the
plant , Akmené Cement” has ity
own residence near the Baltic
sea and in the health resort
Druskininkai. There s a
beautiful place for for weekends
near the river Virvyé, 30 km
from town of Nawjoji Akmené.
The plant has the places for rest
in the following health resors
near the Baltic Sea:
In Palanga - 80 places
In Pervalka (Neringa) - 20
places
In rucava (Latvia) - 40 places
In healt resort Druskininkai 16
Places
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rausbildung, emeuem und ver-
tiefen ihre Arbeitsschutzken-
nenisse.

ARBEITSSCHUTZSYSTHEM

Vertrag der Belegschaft und an-
dere Verabredungen verpflichten
die Administration des Unter-
nehmens gesunde und sichere
Arbeitsbedingungen zu garantie-
ren. Gesundheitschddlichste
Faktoren sind Vibration, Ein-
richuuzgcnl(irm.Sluubigkcil,
hohe Temperatur in Betriebs-
raumen. Di¢ Arbeitsschutzabtei-
lung des Unternehmens sorgt fiir
Sicherheitstechnikprophylaxe, -
aufsich und - kontrolle,
Beschifugtenberatung und me-
dizinische Betreuung.

Die Miarbeiter der Abteilung
priifen Lirm-, Vibration-, Stau-
bigkeits-, Beleuchtungsparame-
ter an Arbeitsstellen,
veranstalten Belchrungen, un-
termichten in Betriehssicherheit-
smethoden, kontrollicren den
Hebe-und Heizeinrichtungen-
betrieh w.a.

Stabile Allgemein-und Be, 1f-
smorbiditit der Beschdftigten.
Jahrlich ist cin Arbeiter im
Durchschnite 10 Tage krank.

GESUNDHEITSSCHUTZ

Das Gesundheitsschutzsysthem
des Unternehmens ,, Zement von
Akmené” ist bequem und fiir
alle Arbeiter zugdnglich.

Es funktioniert eine Sa-
nitdtsstelle. Da bedient die Pa-
tienten ein Arzt, ihm helfen 6
Mitarbeiter des Gesundheitswe-
sens. I-s werden alle Physiothe-
rapicheilverfahren durchgefiinn,



DARBUOTOJUY POILSIO IR
REABILITACLJOS SALYGOS

Darbuotojy vasaros poilsiui
fmoné , Akmenés cementas” turi
nuosavas bazes Baltijos pajaryje
ir Druskininky kurorte ir trum-
pam savaitgalio poilsiui - prie
Virvytés upés, u? 30 km nuo
Naujosios Akmenés miesto.
Baltijos pajiryje veikia ios poil-
sto bazes:

Palangoje - 8O view,

Pervalkoje (Neringa) - 20 vieny,
Rucavoje (Latvija) - 40 vieuy.
Potlsio bazé Druskininky kuror-
te turi 16 viewy.

Trumpalaikio poilsio bazé |, Vir-
wie” - 160 viety.

Poilsio bazés veikia pamainomis
nuo birzelio 1 iki rugséjo 1 d.
Akiyviai sportuojantiems jmo-
nés darbuotojams bei jy $ei-
moms skirti  ,Akmenés
cemento” sporto rumal. Juose
vra 983 kv. m ploto sporto 3aidi-
mug salé, 25v 14 m plarkyvmo ba-
seinas. moné i Saudvmo
sporto baz¢. i remia aviacijos
technikos sporto klubq, rengiantj
sklandymo ir parasiutizno spor-
to entuziastus. Licnovos ir Ak-
menes rajono pirmenyhese
dalyvauja jmonés krepsinio, fut-
bolo, anklinio, saudymo, Sach-
matininky komandos.

EKONOMIKA IR FINANSAI
Istatinio kanitalo struktizra

[mones bendras [statinis kapita-
las 100 proc.

tame tarpe: valstybinis kapitalas
90 proc.

akcinis kapitalas 10 proc.

For short rest in ,Virvyte” - 160
places.

The places for rest operate in 9
shifts from June till September.
wAkmenés Cement” has a sports
palace for its workers and their
families. There is a big hall (983
sq. m.) for games, a swimming
pool (25x14m). It has a place for
shooting. It suppors the aviation
club traming glider pilots and
parachute jumpers. There are
good baskethall, football and
voleyball — teams, many
chessplayers at the plant.

ECONOMICS AND FINANCE

wenaral regulations capital of
the plant 100 %

including: state capital 90 %
capital of shares 10 %

PROFITABLENESS

1991 indexes

The profitableness of plant
according to production costs 37 e
The profutableness of the plant's
regudations capital 33 <o

INCOME STRUCTURE AND

RESOURCES
Income n
Income Income
thewsand .
resources Mructure
| roubles R
General
e 2T444R N 10
L eome L
CJorcanent L 2021014 [
L forstaie L 156241 6.7
r ashestos
Jor ashest 169514 aln
Lanentpipes [
for other
2671 3,0 Q74

production

EXPENSES STRUCTURE

1991 (%)
o dapense L
The whole costs It
T raw and basic \
rruitertals '
“additional materials 5

Injektionen gemacht, zur
Verfiigung steht ein Stomatolo-
ge.

In der Stadt Naujoji Akmené
gibt es das Betriebssanatorium.
Die Kranken werden hier von 34
Mitarbeitern des Gesundheit-
swesens (3Arzten) bedient. Es
Junktionieren Physiotherapie-
zimmer, Moorbdader, Wasser-
heilverfahrenabteilung,
Kabinette fiir kurative
Korperkuliur, Stomatologie,
Heilverfahren, Entspan-
nungsraume. 1991 hat das Be-
triebssaratorium 1480
Menschen aus , Zement von Ak-
mené” und anderen Betrieben
der Stadt behandelt.

ERHOLUNGS-UND
REHABILITATIONSBEDINGU
NGEN DER WERKTATIGEN

Zur Erholung im Sommer hat
das Untemmehmen eigene Erho-
lungsheime an der Ostsee und
i Kurort Druskininkai, zur Er-
holung am Wochenende - am
Fluss Vinyté, 30 km von Naujoji
Akmené entfernt.

Am Ostseestrand funktionieren
Jolgende Erlolungsstationen:

in Palanga - 80 Plitze,

in Pervalka (Neringa) - 20
Plitze,

in Rucava (Lettland) - 40
Plitze.

Imt Kurort Druskininkai gibt es
16 Pldtze, in ,Virvyté” 100
Plitze. Erholugsstationen sind
vom 1.Juni bis zum 1.September
in 9 Schichten in Betrieb,

Fiir aktive Sportler steht der
Sportpalast zur Verfrigung. Da
gibt es eine 983 m3 grosse Tum-
halle , ein 25x 14 m grosses Hal-

/A



Rentabilumas

1991 m. rodikliai-

Imonés rentabilumas pagal pro-
ukcijos savikaing 37 proc.
Imonés [statinio kapitaio renta-
»ilumas 33 proc.

PAJAMU STRUKTURA IR

ALTINIAI
1991 m.
Pajamy | Pajamuy kickis | Pajamy
Saltiniai kst rb |strukira proc.,
B.C "d,m.l o.ly 2744488 100,
pajamos i$ jy:
ut cementy 2121613 77,3
13 Sifer] 18623,1 6,79
ul asbesice-
mentinius 169514 6,18,
vamazdlius
ul kitg. 26713,0 9,73
produkcijg
ISLAIDY STRUKTURA
1991 m. (proc.)
Blaidy pobidis Proc.
/Isa jmonés savikaina 100
tame tarpe
aliavos ir pagrindinés
, 8
med’iagos
ragalbinés medfiagos )
energetinial resursai 60
darbo apinokdéjimo 15
lésos X
amortizacija 3
monio ir kitos pinigi- 6
neés lédos
1cgamvhines iSlaidos 3
PELNAS IR JO
PASKIRSTYMAS 1991 m.

“viso gauta pelno 1991 metais
3766 tikst. rubliy

Pelno panaudojimo

tikslas Proc.

Visi valstybiniai

nokeséiai | biudierq 0

__pelno mokestis 30

palikanos ul
valstvbinio kapitalo 12
naudojimg

{inonci likes pelnas 58

priskaifiuori
ridentai akcininkams

nanaudoios labdu-

ai,naujos iechnikos

cgirnui,projektavimo
darbams

smokéta premijy, 10

ujermy darbuotojams)

sources of energy 60
wages 15
amortization 3
repair & other expenses 6
nonproduction
oxpenses
PROFIT AND ITS
DISTRIBUTION
1991

The whole profit in 1991 was
73766 thousand roubles

usc of profit To
All state 1ax for budget 42
including: profit tax
inicrest for using staic 12
capital
The profit remaining
58
at the plani
including: dividends 3
for sharcholders
chariny,new technical ,
devices projects -
premiums and 10
bounties for workers
| for social and cultural 8
programms
reserve fund 14
reserve fund of share 22
capital
TRADE UNIONS OF
WORKERS

There is the trade union of
construction workers at the state
plant ,Akmené Cement”. It
consist of 1700 members. There
are 29 organizations at differents
departments.

The highest organ of the union is
conference, taking place every 3
years.

Committees of primary
organizations make reports on
their work and are elected every
2 years.

The committee of trade union of
the plant consists of 27 mémbers,
delegated by primary trade union
organizations of other
departments.

The chairman of the commiltiee
of plant’s trade union Drgsutis
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lenschwimmbad, einen Schies-
splatz. Das Unternehmen un-
terstiitzt den Lufttechnikklub,
der Segelflieger und Fal-
Ischirmspringer ausbildet. An
Meisterschaften Litauens und
des Bezirks Akmené nehmen
Fussball-, Basketball-, Volley-
ball-, Schiess-, Schachspieler-
mannscnafien teil.

OKONOMIK UND FINANZEN
Struktur des Grundkapitals

Grundkapital des Unterneh-
mens 100%
darunter:
Staatskapital 90%
Aktienkapital 10%
Eintraglichkeit

1991
Eintriglichkeit des Unterneh-
mens
nach Produktionsselbstkosten
37%
Eimtrdglichkeit des Grundkapi-
tals 33%

STRUKTUR UND QUELLEN
DER EINNAHMEN
1991
Einnahmen-

Quellen der menee i@ Strukeur der

Einnahmen ng;'ab ! Finnahmen %
Algemeine | .1 1488 100
Einnalunen
darunter: fir |1 2161,3 77,3
Zement
fiar Schicfer 186233 6,79
fir Asbestze- | o) 4 618
mentréhren
fiir anderc Pro
duktionsarten I 26713,0 973
AUSGABENSTRUKTUR
1991 (%)
Ausgabencharakter o
Selbstkostenpreis des
100
Unternehmens
darunter: Rohstoffe u.
. 8
Haupunaterialen
Hilfsmaterialicn S




panaudota jmonés
socialinéms ir
kulnirinéms
rogramonms realizuoti

atsargos pelno rezervo 14
fondas

akcinio kapitalo 22

rezervo fondas

DARBUOTOJY PROFESINE
SAJUNGA

Valstybinéje jmonéje ,,Akmenés
cementas” veikia Statybos ir sta-
tybiniy medzZiagy pramoneés dar-
buotojy profsqjungos
organizacija. Joje 1700 profesi-
neés sqjungos nany. Jkurtos 29
pirminés (cechy, bary) organi-
zacljos.

Auk$Ciausias profesinés sqjun-
gos organizacijos organas - kon-
ferencija, Saukiama kas 3 metai.
Pirminiy organizacijy komitetai
atsiskaito irrenkami kas 2 metai.
[monés profesinés sqjungos ko-
mitete 27 nanai, deleguoti pirmi-
niy (cechy, bary) profsqjungos
organizacijy.

{moneés profsqjungos komiteto pir-
mininkas Drgsutis LAKAVICIUS,
isrinktas 1991 m. kovo 12 d.

IMONE IR MIESTAS

Darbininky gyvenvieté 3 km nuo
cemento gamyklos per 4 desimt-
mecius iSaugo | Naujosios Ak-
menés miestq, kuriame dabar
gyvena 14 tukstanciy Zmoniy.
[monés ir miesto ukis glaudsiai
susije. Per daugelj mety jmoné
pastaté 3180 buty ir individua-
liy namy. Jmoné miestui tickia
Silumaq ir kar3tq vandenj, eksplo-
atuoja geriamo vandens verslo-
ve. Daugelj mety ,,Akmeneés
cemcntas” atlieka arba finan-

LAKAVICIUS was elected on
March 12, 1991.

THE PLANT AND THE TOWN

The workers’ settlement, 3 km
from cement plant, grew into the
town of Naujoji Akmené during
4 decades. the population is 14
thousand at present. The
economics of the plant and the
town are tied together. In the
period of years the plant has built
3180 flats and 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
center of the town'’s cultural life.
All kinds of banks, folk music
groups, choirs, performers,
children’s an studio find place
for work, rehearsals and shows
under its roof.

The plant ,Akmené Cement”
operates a number of
engineenng 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.
Thetown and people living in the
vicinity can waitch TV
programms broadcasted via the
transmitter set up by the plant.
The activity of the ,Akmené
Cement” keeps in line with the
directions of activity of other
plants in the town. The state
plant of construction materials
in Naujoji Akmené supplies the
cement production with lime
and clay, operates the pits and
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Energiequellen 60
Mittel des Leistungs- 15
lohnes
Amonrtisierung
Remont-und andere 6
Geldmittel
nichtbetriebliche Aus- 3
gaben
DER ERTRAG UND
VERTEILUNG
1991

EntragfiirsJahr 1991: 73766 tau-
send Rbl.

ZLicl der
. %
Erragsverwendung
Alle Staatsttcuern des o
Budgets
Harunter: Gewinnsteucr| 30
Lombard-Zins fiir
Gcebrauch des 12
Staatskapitals
Dem Untemcelunen 58
geblicbener Gewinn
darunter: Dividenden 2
fuir Akiiondre
Wohltdtigkeit,
Automatisierung u.
Mechanisierung, 10
Projekiierarbeiten
w.Gratiszugaben den
Mitarbeitern
Sozial-und
. 8
Rulwrprogramm
Gewinnreservefonds 14
Reservefonds des 22
Akiicnkapitals
GEWERKSCHAFT DER
WERKTATIGEN

Im Unternehmen wirkt Ge-
werkschaft der Bau-und Bau-
materialienindustrie. Sie
umfasst 1700 Mitglieder. Es sind
29 Grundorganisationen
gegriindelt.

Héchstes Organ der Gewerks-
chaft ist Konferenz (alle 3
Jahre).

Komitees der Grundorganisatio-
nen werden alee 2 Jahre gewdhlt
Imm Komitee der Unterneh-
mensgewerkschaft sind 27 Mit-
glieder aus
Grundorganisationen.



suoja miesto valymo, gatviy as-
' faitavimo darbus, apivietimg.
1958 metais jmonés pastatyti
kultiros nimai yra miesto kultii-
Finio gyvenimo centras, juose re-
petuoja ir koncertuoja choras,
liaudies kapela, vokaliniai an-
sambliai, spektaklius ir koncer-
tus rengia atvykstantys
profesionaliis meniniai kolekty-
vai, veikia liaudies teatras, vaikuy
dailes studija.
»Akmenés cemento” jimoné nu-
| tiesé ir eksploatuoja daug miesto
inZineriniy tinkly, teikia paramgq
mieste esancioms 3 vidurinéms
mokykloms, rajono centrinei li-
goninei. Miesto gyventojai turi
galimybiy naudotis cementinin-
‘ky sanatorijos prifilaktoriumo
paslaugomis, miesto ir jo apylin-
“kiy gyventojams is cementininky
irengto retransliatoriaus trans-
liwojamos televizijos programos.
,Akmeneés cemento” gamybiné
veikla susijusi su kity miesto
imoniy veiklos profiliu. Naujo-
iios Akmeneés valstybiné statybi-
1y medZiagy jmoné tiekia
:amybai klintis ir molj, eksploa-
uoja karjerus ir atlieka daug
rengimy remonto darby. Valsty-
Nné autotransporto jmoné spe-
ialiomis ma$inomis cementq
wristato Lietuvos teritorijoje
santiems klientams.
leletas jmonés darbuotojy is-
inkti Akmenés rajono Tarybos
eputatais.

IMONE IR LIETUVA

Akmenés cementas” jau daug
tety yra viena i$ didziausiy ir
lena IS stabiliausiai dirbanciy

“provides repair of the

equipments. The state
transportation plant provides
secial trucks for carrying cement
to different places all over
Lithuania.

THE PLANT AND
LITHUANIA

For many years ,Akmené
Cement” has been one of the
biggest stable working plants in
Lithuania, having a big
importance to the economics of
the whole state. The production
of the plant can be met in
different comers of Lithuania.
Everything built or restored in
Lithuania during the past 40
years couldn’t do without
Akmené cement. One can
mention Kaunas and Elektrénai
power stations, restoration of old
towns, churches, theatres, health
resorts, Klaipéda’s port elc.
wAkmené Cement” was one of
the furst plants in Lithuania that
freed itself from the direct the
Moscow rule. The plant gave
financial help to Lithuanian
SAJUDIS and donated 20
thousand dollars to Lithuanian
1V, destroyed by the Soviet army
which occupied the TV tower on
January 13, 1991.

THE PLANT AND THE
WORLD

Since the very begining up to
1990 ,Akmené Cement” was
integrated into the industry of
building materials of former
USSR and was one of the most
progressive plants according to
the Soviet standards. That’s why
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Der Vorsitzende des Cewerks-
chafiskomitees ist Drgsutis LA-

KAVICIUS .
LAKAVITSCHIUS, am
12.Miirz 1991 gewdhlt.
DAS UNTERNEHMEN UND
DIE STADT

Arbeitersiedlung in 3 km vom
Zementherstellungsunternehm
en ist in 4 Jahrzehnten zur Stadt
Naujoji Akmené geworden, die
heutzutage 14 tausend Mens-
chen zdhlt. Die Wirtschaft der
Stadt und des Unternehmens
sind eng verbunden. In den vie-
lenJahren hatdas Unternehmen
3180 Wohnungen und Einfami-
lienhduser gebaut. Es liefert Hei-
zung und Heisswasser der Stadl.
Seit vielen Jahren fiihrt es durch
und finanziert die Arbeiten der
Stadtreinigung, Strassenasphal-
tierung und- beleuchtung.

Der 1958 vom Untermehmen ge-
baute Kulturpalast ist zum Zent-
rum des Kulturlebens der Stadt
geworden. Dont arbeiten: Chor,
Volkskapelle, Vokalensembles,
Volkstheater, Kinderkunstschu-
le. Ihre Vorstellungen und Kon-
zerte veranstalten zur Gastrolle
kommende Schauspielerkollek-
tive, Kulturgruppen.

Das Unternehmen hat das Inge-
nieurnetz der Stadt gebaut und
betreibt es, leistet den 3 Mittels-
chulen, dem Zentralkranken-
haus des Bezirks Beihilfe. Die
Stadteinwohner diirfen das Be-
triebssanatorium besuchen,
Femsehsendungen beobachten,
die vom Unternehmen einge-
richtetes Fernsehzubringer
libentrigt.

Iy U\\O



Lietuvos gamykly, reiksminga
visos valstybés ekonomikai. Ak-
meneés cementininky darbo péd-
sakus Siandien aptiksi visuose
Lietuvos kampeliuose. Kauno
hidroelektriné ir Elektrény $ilu-
miné elektriné, restauruoti seny
miesty kvartalai ir ba?nycios, te-
atrai ir kurontai, Klaipédos uos-
tas - visa, kas per pastaruosius
40 mety Lietuvoje pastatyta ar
restauruota, daryta naudojant
Akmenés cementg.

sAkmenés cementas” buvo
viena i$ pirmyjy tiesiogiai Mask-
vai pavaldZiy Lietuvos jmoniy,
i$sivadavusiy i8 TSRS diktato ir
peréjusiy | Lietuvos reguliavimo
sferq. Jmoné materialiai parémé
Lietuvos Sgjiadj jo kiirimosi me-
tais, skyré 20 tikst. doleriy oku-
pacinés TSRS kariuomenés
nuniokotai po 1991 m. sausio 13
- osios Lietuvos televizijai.

IMONE IR PASAULIS

Nuo pat pradZios iki 1990 mety
wAkmenés cementas” buvo tvir-
tai integruotas j buvusios TSRS
statybiniy medZiagy pramone
kaip viena stambiausiy ir pagal
TSRS lygi viena paZangiausiy
cemento gamykly. Suprantama,
kad jmonéje dirba TSRS paga-
minti jrengimai, i$ ten iki $iol
gaunama Zaliavy, remonto me-
dziagy. Savo ruoku ilgq laikq
daugiau kaip pusé Akmenéje pa-
gaminto cemento buvo tiekiama
kitoms buvusioms TSRS respub-
likoms ir snitims. Atkirus nepri-
klausomq L.ietuvos valstybe, su
buvusios TSRS jmonémis for-

there work eguipments made in
the USSR and some raw
materials or the materials used
forrepair are brought from there.
For a long time more than a half
of the cement produced in
Akmené had been sent to other
republics of the former USSR.
After the restoration of the
independent Lithuanian State
useful trade and exchange are
encouraged on both sides.

A number of workers from
cement plants of Cuba,
Vietnam, Iraq and other states
used to work probation or
improve their skills at ,Akmené
Cement”. At the same time 37
workers from the plant worked in
cement produstion in Egypt,
Cuba, Iraq, Bulgaria, Poland,
Mali, Yemen, Mongolia.

Small quantities of ,, Akmené
Cement” production has been
exported to Poland and
Yugoslavia for a long time. Since
1988 its cement has been
exported to Finland, later - to
Sweden. There are connections
with German cement plants and
firms, Export of cement from
Akmené has all the possibilities
to expand.

THE MOST IMPORTANT
MOMENTS FROM THE
HISTORY OF
»AKMENE CEMENT”

27. 12 1945 - decision to build a
cement plant in Lithuania
11. 09. 1946 - the beginning of

the project
1947 - beginning of construction
in the village of

Karpénai,building of the railway
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Die Betriebstitigkeit ist eng mit
den anderen Stadtbetrieben ver-
bunden. ,, Zement von Akmené”
bekommt Kalkstein und Ton
vom Baumaterialienbetrieb, der
auch Einrichtungenreparatur
durchfiihrt, Gruben betriebt.
Staatliches Transportunterneh-
men licfert den Kunden Litau-
ens Zement.

Einige Werktiitige sind Deputierte
des Bezirksowjets von Akmené.

AS UNTERNEHMEN UND
LITAUEN

nZement von Akmené” zihlt seit
vielen Jahren zu den grissten
und stabilsten Untermehmen Li-
tauens, das auch fiir die Staat-
swirtschaft bedeutend ist. Die
Arbeitsspuren der Mitarbeiter
kann man iiberall in Litauen
finden. Pumpspeicherwerk von
Kaunas, Warmekraftwerk von
Elektrénai, restaurierte Kirchen,
Theater, Wohnviertel der alten
Stadte und Kurorte, Hafen von
Klaipéda - das ist alles, was mit
Zement von Akmene in 40 Jah-
ren geleistet wurde.

~Zement von Akmené” war
eines der ersten Untermehmen,
das sich von der Zustandigkeit
Moskaus befreit hat. Es hat der
nationalen Befreiunsbewegung
Litauens ,Sqjuadis” in ihren
Griindungsjahren materiell ge-
holfen, 20 tausend Dollar dem
am 13. Januar 1991 von der
Sowjetarmee verwiisteten Fern-
sehen ausgezahlt,

DAS UNTERNEHMEN UND
DIE WELT

Vom Bauanfang an bis zum
Jahre 1990 war ,,Zement von
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wojasi abipusiSkai naudingi
rekybos ir mainy santykiai.
lkmenéje yra staXavesi ir kéle
valifikacijq Irako, Kubos, Viet-
amo ir kity valstybiy cemento
imykly darbininkai bei specia-
stal. Savo ruotu 37 ,, Akmenés
'mento” darbininkai ir specia-
itai yra dirbe {sisavinant ce-
ento gamybos pajégumus
gipto, Mali, Kubos, Irako,
ongolijos, Jemento, Bulgari-
s, Lenkijos gamyklose.
u seniau ,Akmenés cemento”
odukcija nedideliais kickiais
wo eksportuojama § Jugoslavi-
Lenkijg. Nuo 1988 mety Ak-
enéje pagamintas cementas
sportuojamas | Suomijq, vé-
u -  Svedijg. Dalykiniai rysiai
megzti su Vokietijos cemento
myklomis ir firmomis. Ce-
:nto eksportas is' Amenés turi
'imybiy pléstis.
SVARBESNI ,, AKMENES

CEMENTO” ISTORIJOS
PUSLAPIAI

15. VII. 27 - priimtas nutari-
s Statyti cemento gamyklq
'uvoje.

(6. 1X. 11 - jmonés darby pra-
1.

[7m. - pradéti statybos darbai
peény kaime, tiesiamas gele-
celis.

O m. - pradéti Karpény klin-
karjero atidengimo darbai,
2. IX. 20 - paleista pirmoji
amoji krosnis,

3. XI - paleista antroji suka-
1 krosnis.

0 m. - atlikia abiejy techno-
uy linijy rekonstrukcija, na-

1950 - beginning to operate
Karpénai limestone pit

20. 09. 1952 - the first rotatory
fumace starts working

1956 - reconstruction of both
technological lines, increase of
efficiency 40 %, the plant starts
stable operation

09. 1959- the construction of the
3rd cement production line is
finished

15. 07. 1961 - the 4th rotatory
fumace started working

1963 - the plant of asbestos
cement is built, producing
ruffled slate

1964 - beginning to produce
asbestos cement tubes. Oil is
used for fuel instead of shale

02. 1967 - the beginning of the
construction of 5th and 6th
cement technological lines

10. 1969 - the construction of 5th
technological line is finished

06. 1970 - 6th rotatory fumace
begins to work

08. 1974 - 7th rotatory fumace
begins to work

11. 1974 - 8th rotatory kiln
begins to work, construction of
2nd cement plant is over

1975 - the plant reaches the
efficiency of 3 min. tons a year
1988 - Akmené starts cement
expont to Finland

1990 - the plant gets into
Lithuanian jurisdiction
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Akmené” fest die Baumateria-
lienwintschaft der SU intergriert,
als eines “er grossten und besten
in der damalige UdSSR. Selbst-
verstiandlich werden hier die in
der SU hergestellte Einrichtun-
gen und Anlagen betrieben,
Rohstoffe benwtzt. Lange Zeit
ging die Hiilfte der Zementliefe-
rungen an ehemalige Sowjetre-
publiken. Beim Wiederaufbau
des unabhdngigen Litauens bil-
den sich eitrdagliche Handels-
und Umtauschbeziehungen
heraus.

In Akmené haben Arbeiter der
Zementherstellungsunternehm
en und Fachleute aus Irak,
Kuba, Vietnam u.a. Staaten
Weiterausbildung bekommen.
37 Mutarbeiter aus dem litauis-
chen Betrieb haben in Agypten,
Mali, Kuba, Mongolei, Jemen,
Bulgarien, Polen gearbeitet.
Schon frither hat man die Pro-
duktion von ,,Zement von Ak-
mené” in kleinen Mengen an
Jugoslawien, Polen, vom Jahr
1988 an Fiinland, spiter an
Schweden geliefen.

Das Unternehmen hat Fachbe-
ziehungen mit Zementherstel-
lungunternehmen und Firmen
Deutschlands aufgenommen.
Zementausfuhr hat gute
Moglichkeiten.

WICHTIGERE SEITEN DER
GESCHICHTE ,,ZEMENT
VON AKMENE?”

1945.07.27 - Beschluss zum Bau
des Zementherstellungsunter-
nehmens in Litauen.
1946.09.11 - Anfang der Projek-
tierungsarbeiten.


http:1946.09.11

Sumas padidéja 40 proc., jmoné
pradeda dirbti stabiliai.

1959. IX - baigta 3-iosios tech-
nologinés cemento gamybos lini-
jos statyba.

1961. VIL. 15 - paleista 4-0ji su-
kamoji krosnis.

1963 m. - pastatyta asbestce-
mencio gamykla, pradéta ban-
guoto Siferio gamyba.

1964 m. - pradeéti gaminti asbest-
cemencio vamzdZiai. Kurui vie-
toj skalany imtas naudoti
mazutas. .

1967. II - pradéta 5-osios ir 6-
osios cemento technologiniy li-
nijy statyba.

1969. X - baigta 5-osios techno-
loginés linijos statyba.

1970, VI - paleista 6-oji suka-
moji krosnis.

1974. VIII - baigta montuoti ir
paleista 7-oji sukamoji krosnis.
1974. XI - paleista 8-oji sukamo-
Ji krosuis, baigta 2-osios cemen-
to gamyklos statyba.

1975 m. - jmoné pasickia 3 min.
fony cemento per metus nasu-
mgq.

1988 m. - Akmenés cementas
pradedamas eksportuoti | Suo-

mijq.
1990 m. - jmoné tampa pavaldi
Lietuvos Respublikai.

1947 - Beginn der Bauarbeiten im
Dorf Karpénai, Eisenbahnlegung.
1950 - Eroffnungder Kalksteing-
rube von Karpénai.

1952.09.20 - Anlassen des ersten
Drehrohrofens,

1953.11 - Anlassen des zweiten
Drehrohrofens.

1956 - Rekonstruktion der bei-
den Technologielinien. Hebung
der Arbeitsproduktivitiit zu 40%.
1959.09 - Ende der bauarbeiten
der 3. technologischen Linie.
1961.07.15 - Anlassen des é.
Drehrohrofens.

1963 - Bauende des Asbestze-
mentbetriebs, Anfang der Wel-
lenschieferherstellung

1964 - Beggin der Herstellung
von Asbestzementrohren. Masut
gebrauch man als Brennstoff.
1967.02 -Baubeginn der 5. und
6. Zementherstellungslinien.
1969.10 - Anlassen der 5. tech-
nologischen Linie.

1970.06 - Anlassen des 6. Dreh-
rohrofens.

1974.08 - Anlassen des 7. Dreh-
rohrofens.

1974.11 - Anlassen des 8. Dreh-
rohrofens, des 2. Zementbet-
riebs.

1975 - Hebung der Arbeitspro-
duktivitdt bis 3 Mill. t Zement
pro Jahr.

1988 - Zementausfuhrbeginn
nach Finnland.

1990 - Zustindigkeit des Unter-
nehmens der Lit. Republik.

"4KMENES CEMENTAS", Naujoji Akmené, 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 Qak Mountain Drive
Yucaipa, Califomnia, 92359
Tol: ¥08-790-4033 Fax: 809-790-4031

construction, procurement, and studies. Worked with other divisions for activitieg
in Mexico, Spain and Uniteq States.
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September 1980
1 MQJI[O_E&LLQaI_i{q;m;

Senior Management Consultant and Senior Industria Economist for one of
the best consulting organizations in the world. . Performeqd many studies and
assisted clisnts arcund the world including United States, Europe and Asia.
Scope of reports and assignments covereg manutacturing plants, energy
projects (fuel and electricity), industrial minerals, enviromental projects, cement,
concrete, construction, mergers, and acquisitions, Performed in-house
management and improvemant studies that resulted in increased profits for
clients.

muﬁ.w_ﬁﬁ()_m
August 1980 Speclal Assigment Activities for Unicem, Turin Italy

July 1970 to
December 1989 m&mﬂmmhmmm
President, CEO, and Director of River Cement Company, Vice president
of Missouri Pagific Corporation (Parent Company), Chariman and CEO of four
ready-mix concrete Companies and Chairman of River Corporation (gas and oil
exploration and development). River Cement had annyaj 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.
Parent company owned the Misssouri Pacific Railroad, and Mississippi River

Gas Transmission Company. Built the cement plant and terminals when Vicg
President Operations of River Cement in1 963 to 1968.

Uiy 1 QmZQ . ti v

Vice President Operations and Engineering in charge of 6 cement plants
producing grey cement, white cement, Bxpansive cement and special products,
and limestone aggregates. Expanded the facilities, reduced costs and increased

preduction,




r maj ti
194510 1968

* 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 megawatts).Added
kilns and mills to plants. Conducted other special assignments resulting in
cost reduction and production increases.

Personal and other Information

* Married to Elisabeth with three grown children.

» Graduate Harvard Business Schools, Advanced Management Program in
1975.

» 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 Officerin 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 Research
and Cevelopment Committee 1976 through 1978, Chairman General
Technical Committee 1974 through 1976. Member of Wasts
Management Task Force, Washington Affairs, Energy Task Force
and on the Board of Dirsctors 1870 through 1978.

FCS.
Nov.1993



Franklin A. Phillips

Education
B.S. Physiology (Pre-Medical) from Southem lllinois University at Carbondale.
Graduate studies in Chemistry at the University of Houston, Texas.

Masters in Business Administration from Lindennwood College in St. Charles, Missouri,

Current Position

President of Phillips Environmental Training and Resource Associates Inc,, a firm
specializing in hazardous waste, emergericy 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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