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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 Joint Stock Company “Broceni” on October 2 through 5, 1994 and
January 16 through 18, 1995. The purpose of the visits was to assist Broceni in implementing
WEC’s Waste Minimization Impact Project (WMIP). During the visits, the WEC team

identified waste minimization opportunities for Broceni and recommended waste minimization

equipment and process modifications.
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II. EXECUTIVE SUMMARY

Although Broceni is handicapped by lack of money for necessary improvements, the plant,
under the direction of the Technical Director, Janis Klavinsh, the leadership of the General
Director, J. Reasons, is making a real progress in implementing the Waste Minimization

Impact Project (WMIP).

This report covering the visit to Broceni on January 16, 17, and 18, 1995 and the previous
visit to Broceni on October 2, 3, 4 and 5, 1994, describes the work done through January

1995, and the future plans for improvements.

A study of improvements required to reduce gas and particle emissions to acceptable levels
while reducing fuel usage and operating costs is underway and will be completed by May
1995. The cost of necessary improvements is estimated to be about $3.0 million USD, not
including the cost of installing the equipment by Broceni's personnel. Broceni's management

is currently investigating sources of capital required for theses improvements.

Improvements are necessary in order for the plant to be in compliance with Latvian
environmental regulations and requirements of the European Community. Because Broceni is
the only cement plant in Latvia, it is being counted on to supply much of the cement to

rebuild and modernize the country.
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1.0 Introduction and Background Information

The World Environment Center (WEC) is an independent, not-for-profit, non-advocacy
organization with its headquarters in New York City. Established in 1974, WEC contributes
to the worldwide development by strengthening industrial and urban environment, health and
safety practices. Using volunteer experts, contributed services and materials from industry,
academia, and government, WEC provides “pro bono” assistance worldwide to industries and
government in environmental/waste minimization programs. This report describes the Waste
Minimizatica Impact Project (WMIP) being implemented at Broceni Joint Stock Company
(Broceni), near Saldus, Latvia in cooperation with WEC. Broceni was selected as a
participant in the WMIP because the plant is one of the largest manufacturing plants in Latvia
and the country’s only cement plant. This plant will require improvements to survive
environmentally and economically. Its management is committed to responding to

environmental requirements and will take advantage of the training and assistance that WEC

can provide.

Latvia, the newly independent Baltic nation located in Eastern Europe between Estonia and
Lithuania, is undergoing profound economic and political changes. Since its independence
from the former Soviet Union in 1991, Latvia has been striving to become self-sufficient and
a member of the European Community. Its topography is quite flat. Fishing. banking.
agriculture, cement, lumbering and paper manufacturing are currently its major industries.
Riga, Latvia's largest city, is situated on Riga Bay and offers an excellent port for exports and

1Mports.



The Broceni plant is located adjacent to the town of Saldus, 120 km southwest of Riga.
Broceni is a joint stock company. Ownership includes the Latvian government, Broceni
employees and management, local banks and industries, and a German construction company,

which is also one of its major export customers.

The older Riga plant founded in 1876 currently employs 143 people, and is used as a cement
distribution center for Latvia and export. The Broceni plant founded in 1938, now has four
small kilns, and employs 685 people. It manufactures cement (nominal capacity is 250,000
tons per year), lime, ceramic and corrugated roof tiles, and limestone. The use of asbestos in

roof tile is to be discontinued in July, 1995. Asbestos waste has been and will continue to be

disposed of in a contained landfill.

Appendices attached to this report include: an Environmental Assessment Questionnaire
(Appendix D-3), the Basic Concept of Development of A/5 Broceni, (Appendix D-5), and the
Quality Manual of Broceni (Appendix D-4). These reports were requested by WEC to
summarize the status of the plant and action to be taken for improvements and growth. The
Quality Manual includes: a historical sketch of Broceni; flow chart; and environment data -

all of which arc useful in the assessment of Broceni’s operation.

In 1994, Broceni's production was 220,000 tons cement per year. In the past, production
reached up to 600,000 tons per year; however, this rate could not be maintained due to

ecological problems and economic reasons (high operating costs).  With proposed expenditures



of approximately 15.0 million USD, production could be increased to 350,000 tons per year,

as well as achieve Broceni’s compliance with environmental standards of the Latvian Ministry

of Environmental and Resource Development (MERD).

This visit to Broceni Cement took place on October 2 through 5, 1994. Initially, the Waste
Minimization Committee (WMC) presented progress made since the WEC team’s previous
visit to Broceni. The WEC team, Frank Stevens and Franklin Phillips, and the Broceni WMC
evaluated the work performed by the two local consultants hired jointly by WEC and Broceni.
Progress reports were given to Broceni’s Technical Director, the Financial Manager, and the

Manager of Laboratories.

All meetings were encouraging and indicated that considerable progress had been made in
implementing the WMIP. The major obstacle and deterrent for an environmentally sound
plant is start up capital for investment. In the Environmental Assessment Questionnaire the
plant stated it is “without profit”. However, at this time Broceni's Management did not know
the amount and types of investment a German company would make in 1995 and subsequent

years for needed plant improvements.

2.0 FKindings and Qbservations
As part of a WLC sponsored U.S. study tour on May 28 through June 4, 1994,
representatives from Broceni Cement, and Akmenes Cementas in Akmene, Lithuania, as well

as environmental regulatory agencies of Latvia and Lithuania attended the International



Cement Seminar of the Institute of Electrical and Electronics Engineers (IEEE) in Seattle,
Washington. Here, the representatives talked with their American counterparts, attended
meetings on the latest developments in cement manufacturing, and observed “state of the art”
cement technologies. The group visited two modern cement plants near Seattle: Holnan's wet
process plant and Ash Grove's precalciner plant, which is the newest plant in the U.S., and
Continental wet process plant in Hannibal, Missouri, which burns coal and hazardous wastes
as supplementary fuel. The latter plant had been updated with the latest environmental
equipment and controls. In addition, the representatives talked with the U.S. EPA officials
from Region IX in Chicago, and with Indiana’s State Environmental Agency. Subsequently,

they toured the wet process cement plant of Lone Star Industries in Indiana.

Observations made during the U.S. study tour set the pace for implementing the WMIP at
Broceni. The study tour also resulted in a more positive interaction between Latvian and
Lithuanian environmental officials and the cement plant management. Permitting cement Kilns
to burn alternative fuels is considered feasible in Latvia primarily due to exposure of Baltic
Environmental officials to successful alternative fuel incineration at the U.S. cement plants.
During the October 2 through 5, 1994 meetings, the WMC was very receptive to suggestions
made by WEC’s team. ltems discussed during these mectings are outlined in the sections that

follow.



2.1 Waste Minimization Committee Activities

The WMC has been very active since the U.S. Study Tour in May of 1994. Broceni has used
a portable gas analyzer to test Kiln exit gases for oxygen (0;), carbon monoxide (CO), and
carbon dioxide (CO,). On August 23, 1994, the kiln gaseous emissions exit gas was sampled
for particuviates, such as toxic gases (NOx, SO,, and CO) and heavy metals (V, Pb, Cr, Mn,
Fe, Zn, Ni, and Cu). Tests were conducted on September 1, 1994 by the Latvian Republic

Laboratories. Results of these tests are presented in Appendix D-9.

Data showed that O, levels in Nos.1 and 4 kilns were too high indicating excess air through
the kiln that resulted in reduced fuel efficiency and excessive dusting. Without proper
instrumentation, high O, must be used in the kiln to avoid the risk of CO explosions in the
electrostatic precipitators (ESPs). When the portable gas analyzers controlled the oxygen to a
1% 10 2% range. the fuel usage dropped from a high of 1700 kilocalories to 1500 kilocalories
per kilogram of clinker produced. As part of the WMIP, Broceni would like to purchase,
with WEC’s assistance. an on-line O, and CO analyzers to optimize their inlet air feed (see

Appendix D-7).

Another instrument which Broceni is interested in purchasing is an infrared pyrometer 1o
measure the temperatures in the burning zone in order to control the clinkering action at
discharge end of the kiln.  Excess temperatures result in fuel losses and damage to the
refractory brick in the kiln. WEC and Volunteer Experts were requested 1o report back in

January 1995 regarding quotations from several pyrometers and analyzer supplies.



2.2 Cement Plant

Discussions were conducted on how to make the plant profitable and environmentally cleaner

and safer.

As previously mentioned, asbestos used in corrugated roofing and siding will be discontinued
as of July, 1995 and substituted by a synthetic fiber. Asbestos fiber board waste has been
placed in an abandoned clay quarry serving as a dedicated land fill. In addition, the
approximately 1000 tons of the kiln dust waste per month is placed into the same landfill.
Since kiln dust is partially calcinated raw materials, it should solidify, and minimizing the
possibility of adversely affecting ground-water systems. When money becomes available,

equipment and controls will be installed that will enable most of the kiln dust to be returned to

the kiln system.

Equipment additions and modifications required for cleaner operation and reduced expenses

are expected to cost approximately $15.0 million USD.

In-Country Consultant Activiti
Karl Roze and Nicolai Garmariov are the “in-country” consultants for Broceni’s WMIP. Mr.
Roze will participate in thc "WMIP only through December 31, 1994. He is currently working
on the heat transfer balance for Nos. 1 and 4 kilns. Mr. Garmanov is evaluating the feasibility

of alternative fuel incineration at Broceni. In November 1994, Mr. Garmanov visited a



number of cement plants in Russia which are using alternative fuels to supplement their energy

requirements.

2.4 Ownership and Future Operation

A German construction company has recently bought 30% of Broceni. The new management

team is studying ways of improving the operation.

2.5  Proposed Improvements

Plant management and WEC are studying the proposals for improving plant operation in order
to save money and meet existing requirements of Latvian MERD (Appendix D-5). The Basic
Concepts of Development Program for A/S Broceni were discussed with the A/S Broceni
Board. These studies will be continued and presented in a final report during 1995.

3.0 nclusions and Recommendation

The Broceni cement plant was built using Russian technology and equipment. From 1938
through 1970 the plant manufactured large quantities of cement; however, production was
economically inefficient and environmentally unacceptable by today’s standards. Wet process
plants in the United States were updated during the past 40 years and today are clean and cost
efficient.  The types of improvements needed were seen by the Latvian - Lithuanian U.S.
study group in May and June, 1994 and can be implemented, as soon as sufficient funding is

available,



3.1  Broceni Action Items

With the help of WEC, Broceni will purchase a 0, and CO analyzer needed for iniprovement.
It will also implement additional low cost minor improvements that are necessary to clean up
the plant using its employees. Broceni continues to study needed improvements for 1995,

including the purchase of an infrared pyrometer.

32 W ion It

Broceni has asked WEC to obtain more information on the equipment required to burn
alternative fuels in place of high cost No. 6 Bunker “C” fuel oil and natural gas. The
Russians have continually increased fuel prices throughout 1993 and 1994, making the cost of
oil now $80 to $100 per ton, while supply is not always readily availabie. The price of
natural gas on an equivalent kilocalorie basis is $100 to $150 U.S. Dollars per ton.

Alternative fuels which are available in Latvia include petroleum for $40 per ton USD, tires,

and solid organic wastes for less that $15.00 per ton.

A review was made of U.S. and Russian systems for handling tires and solid wastes. The cost
of shredding tires is more expensive and not as suitable as the system of adding whole tires as
supplement fuel for Broceni's kilns. Brochures on tires and solid waste fuels were left with

the management of Broceni.

Discussions were held with Broceni's management on how best to improve the overall

operation of the plant. A proposal by a Danish equipment supplier was reviewed but not



accepted because it was incomplete and costly. Frank Stevens is further reviewing the

proposal and will provide a lower cost alternative.

3.3 Improvement Proposals

At the time of the visit, no proposals were firmed up. Direction is required from Broceni’s

German partner regarding funding available in 1995.

3.4  Other Recommendations

In past years, the plant was capable of producing 600,000 tons of cement per year with four
kilns in operation. In 1994, the production rate was 220,000 tons of cement per year. The
cement grinding capacity is about 500,000 tons/year, which exceeds the practical clinker
capacity of 300,000 tons per year. As the economy and export market grow in Latvia, the
sale of cement is expected to increase to 500,000 tons and eventually to 1,000,000 tons per
year which would exceeds the capacity of the plant. Latvia’s population of 2,500,000 people
and increasing will demand more cement. Therefore, the plant should be updated to a new
750,000 ton per year precalciner Kiln. Utilizing the best of the existing crushing, raw grinding
mills, cement grinding mills, and cement shipping facilities, the addition of new kiins will cost
between $40.000.000 and $60,000,000 USD. This extension will include equipment that
make the process environmentally cleaner, comply with the latest Latvian regulations, and

render the plant profitable.



4.0  Summary

The progress to date of the WMIP has been good. Several studies are underway. The plant is
being cleaned up environmentally and the management shows itself responsive. New 0, and

CO analyzers are scheduled for purchase, and an infrared pyrometer is being considered.
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Waste Minimization Impact Project at
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1.0 INTRODUCTION

Pursuant to the technical assistance program for Central and Eastern Europe countries funded
by the U.S. Agency for International Development, the World Environment Center conducted
a Waste Minimization Impact project visit to Broceni, and at Joint Stock Company in Latvia.

the visit took place between January 16 and 18, 1995.
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2.0 EXECUTIVE SUMMARY

Even though Broceni is handicapped by lack of funds for needed improvements, the plant
under the direction of Janis Klavinsk, Technicai Director, the leadership of the J. Reasons,
General Director, is making real progress for the implementation of an Environmental/Waste
Minimization program. Activities of improvements in 1994 are continuing and expanding in

1995.

This report covering the mission to Broceni on January 16, 17, and 18, 1995 along with the
previous report on the visit to Broceni, October 2, 3, 4 and 5, 1994, outlines the work

completed and the program for 1995.

The study on improvements needed to reduce gas and particle emissions to acceptable levels
while reducing operating costs is underway and will be finalized by May of 1995. The cost
for these necessary improvements is about $3.0 million USD plus the cost of installation by
Broceni personnel. Sources for the capital required for these improvements is currently being
investigated by the Broceni Management. They have identified sources that include the Ready
Mix Company in Retinga Germany, equipment suppliers, USAID, IMF and/or the World

Bank.

20



The improvements are needed in order for the plant to comply with Latvian environmental
regulations and to meet standards set by the European Community necessitated by the one-

third ownership of Broceni by a German company.
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3.0 FINDING AND OBSERVATIONS

The supply of fuel oil and gas tfrom Russian has been unreliable and the cost has increased
from $60 per ton 12 months ago to $110 per ton in January, 1995. These actions by the
Russians require that Broceni convert its plant to use alternative fuels including tizes, solid
waste, pet coke and low cost coal, as other European cement plants have done. As soon as the

money is available, Broceni will install equipment that can burn tires and solid organic wastes

as supplementary fuel to operate the Kkilns,.

When final quotations are received in May of 1995, Broceni expects to purchase a gas
analyzer for measuring oxygen (0,) and carbon monoxide (CO). These instruments will enable

the plant to control emissions, reduce excess air and fuel usage.

Studies are continued on kiln modifications, clectrostatic precipitators (ESP) improvements,
and clinker cooler changes for reducing particulate emission and gas emissions (CO, NOx and
S0O,), while improving the fuel economy. Results will be reported later this year. These

proposed improvements will meet the requirements of the Latvian Environmental Agency

(LEA).

In 1994, under the supervision of the Latvian government. the laboratory Environmental Data

Center tested the emissions of Kiln No. 4 at Broceni. A complete report has been attached as

(39
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Appendix E. The metal contents of exhaust gases from ESP were very low and will pass the

LEA regulations. The other emissions are:

Unit of Test Latvian
Particulates mg/m3 213 Not
Finalized
NOx mg/m3 273
SO, mg/m3 0
Cco mg/m’ 101

The Committee report, completed January 17, 1995 is included in Appendix E.

The Committee reported on water conservation projects, heat recovery ideas, and health and
safety programs.

3.2 wnership Broceni

Ready Mix Zemet GMCH of Ratinger Germany owns 30 % of Broceni as of January 18,
1995. The German partner will buy more of the exported cement in 1995 and will participate

in the financial investments for plant improvements.

3.3 Fiberboard (corrugated) Plant and Other Products

In 1995, Broceni plans to finalize Fiberboard plant improvements using synthetic fibers

mstead of ashestos fiber.

3.4 Alternative Fuels, Tires and Solid Wastes

Broceni wants 1o proceed with the installation of a system which uses tires and solid organic
wastes to reduce fuel costs. This system will cost $250,000 USD and reduce fuel costs by 5%

to 10%. The plan is to use a system feed whole tires and solids to mid Kiln.

tJ
‘s



3.5  Environmental Emissions and Requirements for Compliance
As shown in sections 2.0 and 2.1. Broceni exceeds the not yet finalized emission limits.
System improvements for reducing fuel consumption by 300 kilocalories per kilogram will

result in compliance and fuel ecoromies. Cost is estimated to be $3.0 million USD. The

source for the capital is yet to be found.

3.6 rational Problems and Improv

The biggest problem in the plant is the absence of an O, and a CO analyzer.

Appendix E contains a report on Dust Emissions. The Technical Manager of Broceni discussed
the improvements required for the system io operate at $30,000 USD cost and result in an
estimated $280,000 USD savings per year. The report has been received and approved by
Broceni and WEC. The selection involving the gas analyzer system is to be finalized in May

of 1995. The volunteer expert will assist in the installation and start-up of the O, and CO

analyzers.



4.1  Broceni Action Items

As discussed in our meeting with Broceni management on January 17 and 18, 1995, the
following will be implemented:

. Prepare an Environment Impact Statement and Policy for Broceni’s
compliance.

. Finalize an employee incentive program for Waste Minimization.

. Put into action a program to reclaim and sell all scrap metal

and equipment in the plant.

. Workers and supervisors will institute a program that aims at avoiding spills
through improvement of maintenance and operating procedures. In addition,
implementation of proper clean-up procedures in case of accidents.

. Complete the testing and compliance of ISO quality standards for cement
manufactured in the plant (EN197).

Note:  Latvia became a member of the European Council (EC) in February 1995,

o Install and use O, and CO analyzers for reducing emissions and savings of fuel
Equipment ordered in April, 1995 will take 16 weeks for delivery.

o When money is available, proceed with installation equipment for feeding tires
and solid organic wastes into No. 4 kiln.

. Finalize studies for reducing emissions of particulates from 200 mg per
cubic meter to 50/mg per cubic meter.

. Maintain regularly all dust collection equipment. Reduce dust emissions
and fuel costs as money becomes available for improvements. This cost will
come to approximately 3.0 million USD.

. Use synthetic instead of asbestos fibers for building corrugated panels.
Complete changeover in 1995.

. Implement recommendations of the two paid consultants supported by WEC
and Broceni. Complete the report by June of 1995,

|38
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J Perform a stack emission test for the particulates CO, NOx, SO, after
analyzers are installed.

. Submit a report to WEC on the results of the Technical Development
Program discussed with Broceni Board of Directors in 1994. ( See
proposals in Appendix F)

42 WE

. Obtain Analyzer and Sample probe quotation for O, and CO measurements
by April of 1995. Assist in the installation and training during 1995.

o Assist in the improvements required to reduce emissions and reduce fuel use.

. Send Broceni a copy of BIF regulations, testing procedures, and
operational requirements to comply with USEPA use of alternative fuels.

. Obtain information on use of synthetic fibers in place of asbestos fibers,
in U.S. plants manufacturing synthetic building panels and pipes.

. Obtain a copy of typical emissions test results from a U.S. wet process kiln
system similarly to Broceni’s No. 4 kiln, Jor metals, SO,,
H,0, NOx, THC, CO, CO,, NH,, HCL and O, in kiln exit gases.

. Send information on Dioxins and IFurans in U.S. cement Industries.

Note: Dioxins and Furans emissions from cement kilns, are very low
and arc dependent on organics in raw materials, and fuels and
temperature of kiln gas emissions.

4.3 Consultant Traince Assignments

In 1994, two consultants, Nicolay Garmano and Karli Roze, were hired jointly by WEC and
Broceni. Report on their activities was presented orally on January 18, 1995, and will be

submitted in writing by April 1995. Their performance was good.



4.4 Equipment Proposals
As presented in Appendix B, a summary of analyzers and pyrometer quotations was discussed
with the Broceni Management. Sclected for firms were:

Biley

Ametek

Teledyne

For Pyrometer, quotes selected for firm quotations were:

Lverest 40008
Quanwm Logic QL. 3200F-3A

Broceni requires a firm quotation for Parr Calorimeter. This will be sent to them.
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I1I. Broceni Cement Plant, Latvia - Summary Report

Mr. Phillips arrived at the Broceni Cement Plant on Tuesday 10-4-94 and participated in the
technical meeting being conducted by Mr. Frank Stevens with various plant and office
personnel attending including Dr. Janis Klavinsh, Dr. Karlis Roze, and Mr. Galindomus.
The facility currently produces Portland cement, ceramic tiles, and corrugated roof sheets
containing asbestos. Two ragulated hazardous waste streams are geerated: 800 tons / month
of ash from cement Kilns, and 20 tons / month of asbestos cements sludge. The asbestos
containing cement sludge is landfilled on site in an old clay quarry with permission from state
authorities. 1,000 tons per month of cement kiln dust is recycled. The use of asbestos as

new material in product manufactured is scheduled to be halted by July I, 1995.

It is this author’s opinion that if progress is to be made in protection of worker’s health and
safety, and in protecting the environment, an outside team or person with waste minimization
experience needs to spend one to two weeks at the plant with a team of plant personnel. The
plant personnel must dedicate most of their workday and evening time during this period to
learning the specifics of waste management, waste minimization assessment, hazards
recognition and safety management. After learning the principles for two or three days, a
two day thorough site assessment should be performed by the WEC volunteer consultant who
will point out areas of consideration for waste minimization, process changes, and safe work
practices. The team should spend one or two days evaluating the opportunities and select the
most implementable no-cost/ low-cost options. A final report should be written containing the

anticipated safety, economic, and environmental benefits that would be attained.

A plant with no SPCC / Contingency / Preparedness and Prevention Plan is far more likely to
have a serious environmental release, lost time = injury in fatality, than a plant where the

effort, planning, and spill response supplies have been made available.
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Appendix D-1

Itinerary of Mission to Broceni

October 2-5, 1994
and

January 16-18, 1995
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Appendix D-1
Itinerary of Missions to Broceni
October 2-5, 1994 and January 16-18, 1995

October 2 through 5, 1994 Mission
October 2, 1994:
Meeting with Broceni’s Technical Director and Laboratory Manager.
October 3, 1994:

Plant tour, Discussion on the Latvian economy, role of Broceni, operations and sales,

environmental, waste minimization, alternative fuels, gas analyzers, and tire burning.

October 4, 1994

Continued discussion on improvement program. Brought management up to date on waste

minimization proposals.

October §, 1994:

Completed survey and action items list.
January 15 through 27, 1995 Mission

January 17, 1995:

Meeting with plant management : Reviewed Waste Minimization Programi, quotations on

O, and CO analyzers, and pyrometer. Discussed action items.

January 18, 1995: Finalized consultants assignments, Broceni action items, and WEC

action items



1

2)

3)

4)

5)

6)
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Appendix D-2

Broceni Waste Minimization Committee

A/S vice president, technical director, dr.sc.ing. Janis Kalvins - Leader;
Deputy of technical director in ecological questions Laurinovica Romualda -
control of terms of project fulfillment, connection with organization of

environmental protection;

Production director Andersons Arturs-control of project fulfillment,
production, program;

Manager of resources department control of resources consumption;

Economist of resources department Dzintra Karele-calculations of project
feasibility;

Engineer of resources department Smeltered Lilita-control of consumption
control;

Manager of labor safety department;
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Broceni Environmental Assessment Questionnaire
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ENVIRONMENTAL ASSESSMENT
QUESTIONNAIRE

1. Facility Name: u70ﬁ/7,ZL Slock C‘Oﬁ‘z/:)aerL/ . BROCEN’”

Address: Brocin, [V3P57
valdiyy Aialricr
T : .
Telephone: (371)39 65212 Brocén: [ (371)2 212597 A’z;oa '
Fax: (.;74) 3P 65067 Bmcéim"; (371)9 349058 A’raqa
i

Facility Manager: JURIS REISONS

Environmental

contaes FANIS_KLAVINSH _

Name of Property Owner (If different!from facility name):

. ‘ 644
2 Joinl sloed commaniy THNTERLATIN 74 357
3 Saloliy ~/‘/rm¢'¢%m&'t;z/ ! 1%

/?t'ga.- 1866y.

2. Facility Age; -4, Suuare Footage (under roo f) 2 “m“-fzzoé’”?z"'ﬂ
; TOTAL: 63/, 92me :
P90 - 30,6, .
Ownedg =52 eased 30/ J4 Lease Expiration Date 2092,
va@rizé:%fﬁ == =Ty ,
Total Acreage (facility boundaries): 434,242 :

| . ) :
Year in which the co.mp;a-ny stz{r’tec;zr!oductlon at the site: A/s BPOCEN! Febr 11, /993
(00 —==. [N .
Number of employees: 8.4 - _ggi 5 &1 TOHL. fff(f,ore:enz‘)

Typical work week (e.g., 24 hours; 7Edays per week):
29 howay - T AL oy totes

o e ——

|
Describe previous uses of site prior to. vour occupancy:

Stoct corr;,emdu SMINTH -

Surroundings: Industrial _9f,#4a Commercial ;
Residential Other ‘ '

Wetlands + Coastal Zone ,Q(fgg 30 64

(10/14/93) 1



http:36'f_!.91

w)

Parz‘!ana/(emenz‘ aecoraing OCT .fz‘cma{orz“ M0, M50 a;cprn’um

|

. . I, . .
What products(s) is/ars currently manufactured at the facility? Please list.

DI 116 % PZ3RF PZ45F,

7
i

(erapyc 2ites.: for A/@(Z LSP* 15046 mm | “for f(00r {850x {50% Qmm and ﬁD'NOxgmm

mm 2071 “oheets = (200750 TP 1.02°595 - edegl sheels. From f.07.1995%

Lime , Umestone jfoa/z, Creemébed. Lémestone

R

What raw materials are used to_maf(e the product{s)? Please list.

Coment - bimpstors Loy, 9qpsrern  ivon sfpg, fHy anh

Feeel W/WM)’ Lovaanse il o@qmmifed ites

£ 34as &, /’/W j

J““a— ,ll’ b2l

X | 'M,meb&)fod&'

bww%w e, ?

5. Generally describe the manufacturing process(es) -

Lopmpnt - wet procen stprnit ikl 2.6 xASm Kilm hnlSom

n'a'

cement, m,dl%s &5”3 2,2*/3 OPM«WM

NS

Attach a list of all hazardous chemicals present at the facility in excess 1000

liters at any one time, and the amounts of each used annually (facility

inventory records are acceptable).

We don't fort 4@4@»@’0{/{4

(10/14/33)

chemicols W

4,&4....4. "-’a _,._é_mmw&m

0ad. LD~ POt XAt (ALt

¢ o coamum

u/razfui‘ ,




|

alid and Hazardous Wastes;

10/14/93) 3

Has each wasta stream been assessed to determme whether or not lt is

hazardous regulated waste: l . - ———

YES i -NO

List all wastes generated at the facility and the approxnmate quantty
generated of each on a monthiy basxs

DIhe gt feom of wifna ' = PODZpom
2) Ootest aild (ement M&laale - Mé;om

Has the appropriate agency been notlfled of the generation of regulated
hazardous waste streams? ,

® | e

Are any wastes (regulated and non- regulated) generated at the facxllty
disposed of on-site (incineration, landfill) ?

YES ! . NO

If yes, list the type and amount of waste and the method of disposal
W - oibeel + rem. st

H
5

- Are all wastes (regulated and non-recjulated) generated on-site disposéd of in

a permitted or regulated waste management facility?

@ .NO

If yes, what is the name and lacation of the facility(ies), and how much per

week is sent there:

Obd ey drtedares
J 7 74

Have the above facnlmes been evaluated by enterpnse personnel?
There i @ /x/urwnw
7f dHate m{ﬁom‘m NO

3
. e

e ————— + ——— ——

-t

%]



}
| .

| ;
; '
| o

How long are regulated hazardous wastes stored at the enterprise? NoT

Is there a contingency plan maintained ‘at the enterprise which is designed to {
minimize hacards to the public health or the environment from fires,

explosions, or unplanned relgases or re ulated hazardous waste or
chemicals? TAeotelt ceal (we /‘L&f&f Lrregtmenits W

® . |

(Documentation should be made avai/‘ab/e for review during assessment)

Are Annual {or Biannual) Waste Reports submitted to a gcvernmental

agency?
|

Does the facility have a waste minimization and/or- toxicity reduction planin

place?

(Documentation should be made available for review during the assessment)

YES

Does the enterprise use or implement any on-site recycled operations
(solvent recovery)? :

@ o

If yes, please describe what is recycle:d, amounts, and the recycling process:

Gl doeal_vecagcly /000i'7)3m

|
If off-site recycling operations are used, please describe what is recycled,
amounts, the recycling process, and the name and location of the recycling

contractor:

e 48 enecma=

Have the above facilities been evaluafed by facility personnei?
YES : NO

3/14/93) 4

e -

1

"2

55



11. Are steps being taken to redesign processes to reduce hazardous waste -
streams? If yes, please give examples.

Wt dow’t kvt o 05 aiolemnor

Are steps being taken to redesign processes to eliminate hazardous reagents
:.uch as bis- chrorometnyl ether? If yes please give exampies.

_Qaéuﬂ_w 1 dl 22 oifoxpﬁd M’m M 7 1935

i
COPIES OF ALL REGISTRATIONS, LICENSES, AUTHORIZATIONS, PERMITS,

ETC. RELATED TO HAZARDOUS AND SOLID WASTE SHOULD BE AVAILABLE
FOR REVIEW DURING THE ASSESSMENT.

Spill Prevention and Control

1. Does the entefprise have a Spill Prevention and Control Plan?

YES @
Conduct spill prevention training?

YES

Have a spill response group?

YES : NO

_{Dacumentarion should be made available for review during the assessment)
|
I

® ©

2. Have there ever been any dxscharges of ail; petroleum products; or other
hazardous chemicals at the facility durmg the past three years?

YES NO

|
30¢ af A&am?' ocl !
(10/14/93) 5 |

£



Water Pollution

e—

1. Does the facility discharge wastewater t0:
. |
Navigable waters#y Local treatment works ¥(5
|
Privately-owned treatment works !Septic system SZes .
Underground injection well No surface or groundwater(dry wells) /o |
- |
Other — Describe: — i —:—_
)
2. Does the facility sample its wastewater discharges?
&
3. Does the facility have a permit or aut'horization for these uischarges?
@
. ’ ) , - 3
4. \What is the average discharge volume per day?wma-jf— “wn /992)’ ?0.0'" .
Total process discharge volume per day? —_
5. What is the average amount of raw:water incoming to the plant on a daily .
basis? (with oll needls) — 6000 mS
|
6. If the waste water is discharged to an off-site treatment works what is the
name and size/ciapacity oaf}he lgcal treatmen} works? .
BIQ —~ 150 m3 il catchss — 410y !
Se%bl-%oﬁ"/od P :
7. Does this local treatment works require pretreatment of the waste water? '
YES |
8. What is the name of the receiving body of water? f&cau boke arnd
. well
ischar, . bake
S. Where does your stormwater discharge to? Storenc
10. Is a permit required for the stormwater discharge? :
@ o
(10/14/93) 6 ,

—

I

l




.y ! . .
11.  Describe the system used 1 convey'wastewater to either an on-site:
treatment sysiem, and/or the local wasta water treatment system? Include

the type(s) of piping materizls that are utiljzad and whether the piping has
ever been integrity tested ¢/ can be visually inspec:ed. —

i
12.  Are steps are being taken t- redesign processes to reduce waste streams? |f
yes, give examples. :

!

COPIES OF ALL REGISTRATIONS. LICENSES, AUTHORIZATIONS, PERMITS AND
LOCAL SEWER USE LAWS FOR WASTEWA TER, AS WELL AS WASTEWATER

SAMPLING RESULTS SHOUL 1) BE AVAILABLE FOR REVIEW DURING THE —

ASSESSMENT.

PR

Safe Drinking Water

1. Does the facility:

Obtain any portion of its «"inking water from .on-site well or surface water

source? :
@ .

Monitor its drinking water?

|
l

COPIES OF ALL REGISTRATIONS, LICENSES, AUTHORIZATIONS, PERMITS. AND
SAMPLING RESULTS SHOULD BE AVAILABLE FOR REVIEW DURING THE
ASSESSMENT.

———

t
|

(10/14/93) 7

U1



!

Underground Storage Tanks LUSTSX
’ |

1. Does the site contain any storage tanks for hazardous liquid material whose

volume is 10% or more benecath the ground suriace? N

(e | o

]
If yes, please the list the ta.:k, tank volume and contents.

3I¥xfm3

Abovearound Storage Tanks (ASTS)

1. Does the site contain any storage tanks contain oil or hazardous materials
whose surface area is nat entirely covered with earth ar other material, or
any tank which can be insgected in a-subterranean vault?

YES f

If yes, please list the tank, cank volume and the material they contain.

2. Does the facility employ programs for preventing transfer spills and
accidental discharges including monitoring, maintenance, inspections,

inventory, and operation methods and procedures?

- ¢ cormm

3. How does the facility manage and dispose of rainwater and other Iiciuids that

accumulate in tank containment and spill containment areas.

j[m,{, 4 a tainwate wndl«ﬁon

|
COPIES OF ALl REGISTRATIONS, LICENSES, AUTHORIZA TIONS, PERMITS
RELATED TO UNDERGROUND AMND ABOVE GROUND STORA GE TANKS SHOUL)

BE MAY AVAILABLE FOR REVIEW DURING THE ASSESSMENT.

|
|
|
|
5

(10/14/93) 8
i
|

%



9

: ) |
Air Pollution !
|

- 1. Does the facility have air pollution permits or registrations?
i
‘ .
2. Does the facility have a list or site plan including all air emissions sources

(i.e., reactors, distillation units, dryer, boilers, etc.).

s

3. Does the facility conduct any air emi;c.sion monitoring?
YES ; - NO
4, Does the facility conduct periodic Vclatile Organic Compound monitoring?
YES !
5. Does the facility dmpense any fuel to trucks, automobiles, or other
equipment? :
@ o«
6. Does tﬁe facility store or use any chl'chofluorocarbons or halon compounds
on site? No
7. Are vapors from reactions liberating écidic or toxic gases scrubbed before

venting into the atmosphere?

If yes, pléase describe.

.

|

COPIES OF ALL DOCUMENTA TION, REGISTRATIONS, LICENSES,
AUTHORIZATIONS, PERMITS RELATED TO AIR POLLUTION SHOULD BE MA Y
AVAILABLE FOR REVIEW DURING THE ASSESSMENT.

|

(10/14/93) 9|

|
|

Y



PCBs
og. . l . . .
1. Does the facility use any PCB containing equipment such as electrical
transformers, capacitors or breaker switches?

YES f @

Hazardous Materials Transportation

1. Does the facility ship materials which are considered hazardous materials by :
international treaty (European Agreement concerning the Carriage of

Dangerous Goods by Road "ARD") ?.
YES

3. Which types of hazardous materials (actives, intermediates, and/or final
products) are either at or shipped from the facility?

Flammable/Combustible liquids Flammable Solids

Corrosives Paoisons - Oxidizers Organic Peroxides
Explosives Inhalation Hazards Etiologic Agents
Radioactive Materials Other (please explain)
Asbestos
1. Do any areas of the facility contain asbestos or asbestos-containing :
materials?
YES NO

2. Has the air within the facility ever been tested for the presence of asbe;stog_?

! Dust co
YES . emzt haa
_ tested
3. Has a survey ever been conducted to determine whether asbestos-containing
material are contained at the facility?
M /\

YES . (Mo

(Documentation should be made available during the assessment)

(10/14/93) 10 |
. [



General A

1.  Has the facility ever completed an Environmental Impact Statement or
Environmental Assessment?

If yes, please describe:

|
|
|

_ ; :
2. Does the facility use, store or generate any radioactive materials?

If yes, please explain:

3. Does the facility generate medical, bi.omedical, or Biohazardous waste?
VES - @

If yes, describe how the wasfe is handled and disposed of:

4, Has the facility been inspected by any governmental agency within the past
three years?
@ . o
‘
5. Has your facility ever received a Warning Letter, Notice of Violation, Cease
and Desist Letter, Administrative Consent Qrder or any other enforcement
action as a result of an inspection? '

G e

(All documentation should be made ztwailable during the assessment)

{
(10/14/93) y_f })

|

|
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3.1 __& Historizal gketch_

A/S Brocéni was founded on 11.02.1533, amalgamating state owned
Brocénu cement and askestos slate combine and Rigas Cementnieks
plant and A/S InterIatvija share capital.As A/S DBrocéni founder

with 1 ¥ of shareo alss Saldus region municipality takes part.

Production of cement in Latvia started in 1878.in the premises of
present A/S Brocéni. In times of Latvian free atate Riga Cement
Plant belonged to A/S A/S Scﬁmidth. After building Riga - Lievala
railway A/S Schmidth started Lo erect & new cement plant in
Brocéni. Construction works were finished in 1938.

Technological equipment was supplied vy FLS Smidth from Danmark.
At that time Brocéni cement piant was one of the most modern
cement production wplants in Europe. The production capacity of
the plant till 1941 was 70 thousand tonns of cement annually.

During the Second World War a plant was under a control of German
firm M1ilke . which started erection of two more clinker kilns.

an additional clinker store and cement mills.

In 19682 Brocéni oplant production capacity was considerably
increased. when the fourth clinker firing kiln. with 840 tonns
of clinker output was commisioned. At same time new limestone
guarries was started to excavate. a new limestone crushing and
sieving plant was built. three slurry mills was put into the
operation. As the result of these activities cement eroductior

capacity tecame 520 thousnd <tonns annually.

The production capacity was increased also in 1984 - 1985 ., wher
the second clinker firing kiln was made longer and electrofilters:
where installed for kilns #1. #2. #3. Subseauently productiory

capacities avosed to 630 thousand tonns of cement annually
In Riga Cemen: Plant up till 1992 in operation there were tw

clinker firine kilns. At preasent they are standing both due ti

ecological and economical reasons. Now this plant ia functionin

¢\
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only as milling department for clinker wPprcduced in Brocéni Plant.

The milling rcapacity is 240 thousand tonns

»*

Location Limestone Quarry

* Clay " Quarry

¥ Limestone Crushing

and Sieving
¥ Clinker Production

¥ Cement Milline
and Packing

% Dispatching of Cement

of cement annually.

Saldus r. Kimas"

Brocéni

Saldus r. Satini

Brocéni

Brocéni un Riga

Brocéni un Riga

Production Process : Cement wproduction aftsr the wet method.

Cement production capacity with kiln # 4. : 280 th tonns a vear.
Fuel : mazut 100 (heavy oil).

Clinker millineg : three mills in Brocéni with productivity B84
tonns per hour and two mills in Riga with productivity 36

tonna per hour.All the mills with open cycle.
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quality Manual of Brocéni l] l.rChapter 3 ‘t Page 3 \
|
A Simplified Production Scheme
Limestone l Pyrite ‘ Clay
!
Crushineg Mixer

l
|

Wet milling

|

Slurry correction

& homozenization

Clinker burning

Clinker cooling

I Gypsum

T

|

{

Heavy 0Oil

Clinker milling

I

|

Cement storing
Cement packing
and delivery

Additives

WA
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3.3 The Basic Equivment
The Basic Equirment
of Limestornie Quarry :

* Dragline Excavator AM 10/70A 1 piece:

* Excavator 9Kr-5 A 4 pieces:

* Drill Tower 4 CHI 2 pleces.

Productivity of limestone quarry equipment is up to 1000 tonns per
hour .From quarry limestone is transported by electric railwayv in

80 tonn tipper wagons {(dump cars).

The Basic Equipment

of Clay Quarry
* Draeline Excavator 9 - 1234 1 plece:
* Excavator Hvdraulic 9ATr-1023 2 pleces.

Productivity of clay quarry eguipment is up to 300 tonns per hour.

From quarry clay is transported by heavy lorries.

The Basic Egquipment

of Limestone Crushing and Sieving Department :

* Jaw Crusher (350 t/h) HEKA - 8 1 pilece:
* Vibrating Screen (250 t/h) I'TT - 42 4 pleces:
* Hammey Crusher (250 t/h) oM - 1 4 pieces.

The Basic Equipment

of Clay Mixing Depar*ment

% Mixer CM - 493(427.1) ( prod.200 mS/h) 2 vieces:
* Centrifugal Slurry Pumps 8 MHB 2 vieces.

The Basaic Eguipment
nf Slurry Department
* Ball mill.ceven cycle.two chambers C3TM
diam. £.6 m, leneth 13 m.outeut 42 tv/h 3 pleces
# Correction Silo f{vclume 324-413 ms) 10 vpieces

* Centrifugal Slurry Pumps 86 ol - 7TA 11 pieces

<9

"
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The Kiln # 4
* The Kiin - Brianskii Plant diam.4.0 m .length 150 m.
¥ Clinker cooler BOAPA KC-35 Volgocemmas Plant.
* Electrofilter ArNMH - 32x3 2 pieces.

The productivity of the Kiln # 4 is 35 tonns of clinker per hour.
The Basic Egquipment

of Brocéni Milling Department :

* Ball mill . open cvcle. two chambers Y3TM

diam. 2.4 m. length 13 m.output 16 t/h 1 piece :
¥ Bell mills. open cvcle. two chambers C3TM
diam. 2.6 m. length 13 m.output 23 t/h 2 pieces.

The Basic Equipment
of Riga Milling Department :
¥ Ball mills. open cvcle. two chambers Y3TM
diam. 2.4 m. length 13 m.output 16 t/h 2 pleces.

Cements is being transported to silos using pneumatic chamber

pumps.

The Cement Storage in Broceni
* Silo with 2600 t capacity 4 pileces:

* Silo with 2200 t capacity 2 pieces.
™he Cement Storage in Rigse
* Silo with 1500 t capacity 4 pieceg:

x Silo with 200 t capacitv 2 pileces.

The Cement Packing in Brocéni

* Packing machine for 50 kg bags

output 100 t/h 1 piece
* Packing machine for 1.5 tonn big paes

output 30 tr/h 1 plece
* Packing machine ACMA for 3-5 ke cage 1 plece.
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The Cement Packing in Rige
* Packing machine for 50 kg bags
ocutput 100 t/h 1 plece.

3.4 Produced Cement Types

For local market A/S Brocéni is producing in accordance with
GOST 10178 - 85 the following types of cement

* M 400: '

* M 500.

For export market A/S Brocéni is producing in accordance with
DIN 1164.(DS 427.NEN 3550) the following types of cement

x PZ 35 F:

¥ PZ 45 T.

AN
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8. Raw Materials and their Quality Control
6.1 Limestone

Detailed investigations of limestone deposite in Saldus region in
vicinity of “Kimas"” Tarmhouse were produced in early 70's.Results
of these inveetigations were published by V.P.Curnasov in 1875
under she title “Report of detaliled investigation of "Kuamas"

limestone devosits for Brocéni cement plant”.

&tccording to it limestone ‘Treserves for cement production in
“Kumas” deposite of A+B+Cl categories 1in 1975 were 81 024 832
tonns.

Limestone from the quarries 1s transported in railway wagons to
crushing devices in S&tini.This crushing plant hae three stages.
the first one is a jaw crusher and other two are uammer crushers.

Fraction of limestone usea for clinker burning is ¢ - 40 mm size.

A sample of limestone fraction 0 - 40 is taken from railway wagon
at deloading vrlace 1in Broceéni plant. The titre and moisture
content is determined daily.

Full chemical anelyvses (Full An.)of limestone are made each month.
Typical chemical composition of limestone fraction 0 - 40 mm is

szog 3,0 %
Al?OB 0,5 %
P6203 C,6 %
cal 51,0 %
Mgo 1,9 %
507 0,3 %
REO 0,6 %
titre 93 %
logs on itgnition 41,8 %

L3
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6.2 Clay

Detailed investigations of clay deposlits in Saldus region in
wae carried out in 1979 - 1980 by “Centrgeoltrud”.

According to it clav reserves for cement vproduction in

Brocéni - 2 deposite ot A+E+¢1 categories were 27 000 000 tonns.

Clay is transported from quarry to clay mixer by trucks

Typical chemical compogition of clay is

Stoe 49,3 %
A1203 11,5 %
F9203 4,9 %
cao 11,5 %
kg0 5,2 %
R20 3,4 %
803 0,2 %
titre 20,6 %.

loss on ignition 42,8 %.

4
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6.3 Gypsum

Gypsum is delivered from Saurieai by railroad in wagon. Each
delivery is chemically analvzed by taking a subsample from every
wagon and combining these inte a main sample.

It is analyzed for 503 and moisture content.
A sertificate of guallty is provided from the supplier.

In the event of a disagreement about the analysis a
repreaentative from the supplier is called and together with a
representative of the factorv a new sample is taken.

This sample is divided into three parts.one for the supplier.one

for the factory and one for independent test laboratory.
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6.4 Heavy 04il Fuel

Heavy oil is delivered from

Russie by

The main characteristics of tThis heavy oll are

Parameter Unit of Value
Measure

Viscousitv at  80°C ‘eSt < 118,0

Ash content < 0,14

Sulphur content % < 2.0

Stiffening temperature °c 25

Specific caloric value kJ/k& 40 530
kCal/kg 9 650

railroad.It is 100 grade.

S
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6.5 Pyrite

Pyrite is delivered from Cerepovec a town in Russia.lt is loaded

in railway wagons.

In general its composition is not very stable. FeEOS-content can
deviate from 66 £ till 80 %.

Oone of vossible chemical compoeitions is given below :

SiO2
A1203
Fex05
Cao
Mgl
503
RQO
loss on ignition

6.6 Fly Ash

Fly ash

is delivered from Estonia

11,8 %
2,0 %

78,8 %

1,7 %
0,7 %
3,4 %
6,3 %
2,2 %.

frem  Navva region  power

plant by ralirvad in wagons.It represents the finest fraction of

electrofylter

dust obtained

in process of o0il shale burning.

The main constituents of the chemical ccmposition are

S10,
Al503
FeEO3
Cap

cal free
504

32 %
11 %
4 %
32 %
10 %
%

)
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6.7 OPOKA

Opoka is delivered from Lithuanis from Stoniacal deposit.It is
loaded in rsilway wagons.This is natural mixture of amorrhous and

crystalic silica with some admixtures of calcium silicate kind.

One of possible chemical compositicns is given below :

5i0, 54,4 %
41,04 1,5 %
Fe,04 0,9 %
cao 21,9 %
ugo 0,3 %
S04 0.7 %
R0 0,5 %

loss on tgnition 16,5 %.
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2)
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& Sertificate of :
CHEMICAL COMPOSITION OF CLINKER
( average in 1994 )
SiO2 21.74 ¥ CSS ..... 62.8 ¥
A1203 4.82 X CZS ..... 14.8 ¥
Fezo3 3.33 ¥ CSA ..... 7.1 %
Cal 65.19 ¥ C4AF,_.. 10.1 X
MegO 3.62 %
R20 eq 0.61 %
fr. CaO 0.19 %

PHYSICAL AND CHEMICAL PROPERTIES OF CEMENT
PZ 45 F
according to DIN 1184

1) Chemical eroperties :

LOT - 1.09 %X
S0, - 2.90 %

3

Insoluble residue - 0.69 %
Cl - 0.001 %

2) Physical properties :

1. Initial setting time 3h 20 min
Final setting time 4h 50 min
2. Fineness of cement
2.1. sieve residue con 200 #m - 0.2 %
2.2. specific surface, (Blaine)
3580 cmz/g
3. Stability ( le Chatelier test ) - 1.8 mm
4. Compressive strength ( MPa )
1 day - 14.0
2 days - 26.1
3 days - 33.1
7 days - 42.1
28 days -~ 53.9
5.10.94 Laboratory Manager G.Zauerhagena
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9. PacyeTHble chopmMyabl

00, X (21-0y
KoyexTpayua CO, CO; = -
Az
Motepu Tenna q2= (AT -VT)x
C YXOUAALMMH rasamu @1 -0)
q2(qA)
AT - VT
Refx —_—
CO,..,
Koadduunont Habbitke Ofw ————
Ca,

sognyxa a (A)

KotusHTpayus CO, npHaefleHHat K @ a1: CQOa-1 = COX

(unverdinnt)

GCIA.DE ENERGIA #1043

14

CO,max: makcumaritian koHileHTpauua CO, jA Gut-
6paHKkaro BHAA TONTHBA
21: KOHLBHTPaUuA Oy B Boanyxa

Oq: namepexHan KoHLeHTpaynn O, 8 AxMOBLX
ragax

AT: TeMnepartypa yXopftl{ux ra3os

+B VT: TeMrepaTypa Bo3fyxa fLnA TOPEHHA

A2/8: NOCTOAHHRIG RNA BuGpaHKoro Tonnwes koa
druHaHTLE (cm., Tabn.~)

21: KoHueHTpauHr O, B BO3Iyxe

0, NIMEPOHHaN XoHUBHTRaUNA O,, OKPYrNBHH
RO Uenoro

Qopmyna "Sleger® ana Tonnke ¢ kospdHUMEHTAMH
AzuB =0.

COprax:  MaKcHManLHag KoHeHTpauna CO, pia By
GpaxHoro siuga Tonnea

COy: PACNETHOE 3HAYOHHUE KoHUeHTRauHK CO,{
Bnillie~).

Te6AKULS NOCTORHHLIX KOIPDHUMEHTOB AAR HEMBOABE PACIPGCTPAHOHHLIX BHAOB TONMAMBA:

Tonnueo Ay 8 t COymax Tonnuneo A; B t COsmex

MasyT i 0,68 0,007 - 15,5 Byputit yrons 0 0 0,80 19,2

MpuponHbIk ras 63 0009 - 11,9 KaMenHbi# yrons 0 0 060 185

CxtwxeHHLIA ras ’ 0,008 R 13.9 Kokcosuii yrons 0.6 0011 . ) '
0,63 s ' Y K

Koke, aposa 0 0 0,74 20,6 "opopckoi ras 0,63 0011 - 116

BpurKeTH 0 0 0.75 19,3 KoHTponbHbti ras 0 0 i 130

MepecueT KCHLLBHTPAUAK Ma3oh H3 (PPmM) 8 (MM’ c npreeAeHiem K Omopn.:

- .
CO (MrMO) M- OQzoew O (pam) x 1,25
@1 - 0)
L .
L :
NO (M) m | 279%™ 1 2,05 x (NO(ppm) + NOppm)
@1 - 0y
L J
[ 21 - Oz
SO, (Mr/M?) = ——— x SO, {ppm} x 2.83
@l -Gy
| J
24
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FOR KILN Ho4

GCLIA.DE LMERGIA

/4.
Kiln zone |Lenght of |Firebricks |double-sided surfical vedge [double-aide argular vedge ) Quantity
zone \
|
gL
|
|
1
Q )._
y 6;
Fel o
1, 3 - 6 8 a 2, 6 ]
Cooling |2.35
uy-1 100 88 150 300 18
my-2 75 55 150 | 300
4.64 my-3 100 92 150 | 200 23
Wwy-4 73 65 150 200
2. X
Roasting |42.0 mu
fir 28 65 95 150 230 330
Kr 29 80 1 150 1 230
3.
Decarte- ir-3 100 92 150 200 152
nation 20.0 wy-4 75 65 150 200
4, 3.0 10-3 100 92 150 200 14
Dehydra- Iug-4 73 65 150 200
tion,
16.9 F0-16 100 iU 200 160 52
3.0 r-19 100 95 200 120 9
S.
Heatirg
and
drying [

L\
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Refractery Limiag bricks fer kiln ke d ﬂ/d 17,
1,
: 3
Lining| Rew Chesikat aralysis 3 Refrakteri=jCold crushing | fpparent | Thersal- "Beversible | Densily
bricks| saterial | 7 ness strength after| ceresity | shock [inear thernal
basis a0 Crz(]3 F!&{)3 €0 mao] 8102 heating tao resistance u:p:nsmn,t0 .
10 N 1 [800°C 1200 C | Ky/s
1 2 3 LI 1 8 9 10 1 12 i3 1)
=TT = 3
BASIC FIREBRIKS kiln zome 2
T
M |Periclas -[265 [)7-13 130 @3 " ?,0 o
Spanel
M |Periclas <1165 |)18-18 ] 135 @4 18 @,0 000
Chreane !
U [Croe - |1 XX 10 (b 12 2,0 300
Frriclas i
I Ee——
RLUMINA FIREBRIKS Kiln zone 1,3,S(Chazcte WY} A(Chancte WIO)
T !
WY |Chactte l[m He nwn.l; H171C l:as (20 1) A
! i 1 !
no iCHaluHe ‘ 128 |He uq)nl 1ew 113 6 { ) 0.7 {13
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The Basic Concepts of Development for A/S Broceni
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1iMarket. . R
To aclucve thb belter quahly of goods competitive price and wide
distibution network a stable domination of A/S Brocéni production in
Latvian market.

To increase the possibilities of export improving the quality of goods,
decreasing self cost and developing our export terminals in Riga and in
Liepaja.

To search and attract parwers who cau ensure wade increase today and
developmeut in future.

19,40 ran Lo oV I LLIA. DL BNERGIA Igjndo

o’ ~

The Basic Conception of Development |
of (a], ey <
A/S Brocéni

[‘he C onceptual Objectives of Development
. _ and ‘. ' S
Dlrectlons of their Ac comphahment

2.Property

To achieve bcucr managing of propeily creatng S‘lbdeJdJ_.CS who lmw
resourees [rom common property o auiet capital, technical know-how and
market potential of reliable parters. who act op basis of pnvate iacentve
and are on agreement relations with A-S Brocéni,

3.lmage

10 achieve and muintain an irmage of stable and cuccesc;rul ﬁrm with positive

advertisement of its performance .
- managing activities of the "SWH-3roceni” basketbali club,
- taking partin the wilisatior program of the Lanvias industial wasle,
bing e lead in deveiopment o1 Laivian PN cowputible standards in
thesc branches of indusuy where Brocési production takes place,
- sponsoriuy social vadertakings whiel are corresponding to the interests of
A‘S Brocéni.

To use the image of A/S Brocéni, co-operating with staie authorities of taxes

and envirowmental questioss, for pebucal shuggle of defence of
market, for international support in tuasicicons with parwers and banks.

L4
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Page #2
A Survey of Undertakings
of The Technical Development Program
discussed on
the Meetings of the A/S Brocéni Board

R OO ORICAL MR R
The natural gas was stopped to use for clinker production in September 1992.
On Sth of October 1993 clinker production was restarted using as a
technological fuel the heavy oil ,

The designing of heavy oil receiving and storage complex, which will allow
to increase heavy oil fuel reserves fiom 2000 tons to 7000 tons, has been
finished in Aprl of 1994. On Sth of May construction of this object was
started and it is plauned to finish in January 1995, Total cost of building the
complex will be 350 000 Ls.

Complex will permit to purchase cheaper heavy fuel oil without
intermediaries, to decrease paymeats of wagons idle standing to state
railway and will grant additional profit of selling the heavy fuel oil
Premonitory yearly profit of 271 400 Ls will cover expenses in a year and
four months.

Implementation of the program will yield the reduction of relative energy
consumption from 1785 kcal 1o 1540 kcal. There are two versions of program
execution !

a) F.L.Smidth proposed one; which includes a retrofit of the clinker cooler,
aa installation of a new Swirlax oil burner, gas analysis equipment, kiln shell
lemperature scanner.

This proposal includes also cement packing plant with a capacity of 2400
bags/h of 50 kg bags, together with palletising and shrinking facilities, QCX
laboratory for analysis of Si, Al, Fe. Ca, Mg, K, Cl and S, the Mastersizer
particle size analyser and 6 Dosimat weigh feeders for cement mills.,

The price of the offeris 19 594 400 DKK (FOB Danish port) or 1 749 780
Ls. The F.L.Smidth proposal contains also possible financing through a
Daaish bank with a guarantee from the Danish Expert Credit Council The
guarantor of credit is 1o be Investment Bank of Latvia or Riga Komerzbank.
Repayment 7 years with interest DKK 8,30 %, USD 8,11 %, DEM 7,67 %.

b)at present feasible for A/S Brocéni. which includes a portable gas analyser
Testo 33 and two stationary oxygen coptent analysers produced in Estonia
(installed on 30.08.94) Leavy tuel oil consumpton devices, clinker weighing
equiptaent, reconstruction of clinker cooler grates, reduction of slurry
moisture content from 39 % tll 35 % by milling together limestone and clay
and by adjusting chain and beat exchanger zone in clinker finng kiln Total
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Page #3
costs of this version is 245 000 Ls. Premonitory yearly profit reducing clinker
firing fuel consumption at the heavy fuel oil price 70 USD/ton will be 305
130 Ls or 558 250 USD. The period of repayment does not exceed 1 year. It
is planned to implement until 1.09.1995.

ns‘ i:

1he Cality of Pradugtion:: 14 i
According to the program in November 1993 the Quality Manual conforming
o EN standards was worked out. Premises for laboratory of physical and
mechanical tests of cement were finished. Untl May 1994 cement mortar
compacting device, automatic cement mortar mixer, sct of moulds,
compressive strength testing press, etc. were purchased. In May A/S Brocgni
produced PZ 35 F received certificate allowing o export it to Germany, in
August such a certificate for PZ 45 F was obtained.

The programn also envisages further laboratory improving with equipment :
digital pH meter, flame photometer, thermohydrograph, spectrofotometer,
calorimeter what altogether will cost 23 000 Ls. If the financing will be
adequate than laser diffraction granulometer and simultaneous X- ry
spectrometer system will be purchased. This equipment is in F.L.Smitdh
proposal.

The program also foresees following undertakings in realisation now and 1©
be finished unt! 1.07.94.

- cement mill weight feeder installation for four mills in Brocéni and two
mills in Riga. Costs are expected not to exceed 80 000 Ls.

- separation of kiln electrofylier last field dust with an intention to reduce the
content of alkalis in clinker up to 0.6 % of sodivm equivalent. Project is
ready and costs will be 8000 Ls.

- prepating and introducing of EN compatible standards for cement, ceramic
tles, fbre cement reofing sheets and burnt lime. Expected costs 5000 Ls.
Premonitory gaia is based on defence of internal market against the goods
which does not correspond to EN standards.

- transition to imported frits usage in production of ceramic wall tiles.

. uansition to payment system which is based quality guided principles and
on independent from preducer conuol sysiem (already functioning in ceramic
wall tlcs department from 1.06.94 and in clinker department from 1.07.94).

According o the program it is planned to increase the cement production
from 210 000 tons in 1994 till 369 000 tons in 1995 and this must be done
reconstructing clinker firing kila # 2 for heavy fucl oil consumption (costs

110 000 Ls), cement mili # 3 dedusting system (costs 15 000 Ls). All these

4Retabiltotion:df Haipment According sdigtion Progiam of
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works is planned to finish until 1.05.95. The increase of production gives
profit of 164 000 Ls.

For this program includes the following :
. Accountancy computer get (costs 11 000 Ls).

. Information system for production Inanager emabling 10 follow to the
consumption of all the resovrces and w compare it with technological base
model. This computer net process and stores information about all installed
equipment (costs 8000 Ls). :

. Information system for central laboratory enabling to store and analyse all
technological information (costs 3000 Ls).

P e B ocblinied Ried by LA BSIAR W
In the ¢ of this program at present designing and experments on the
optimum incineration solutions are taking place. Estimated expenses 83 000
Ls. Self cost of liquid waste gencrated heat energy is 0,81 USD/Gkal.
Estimated amount of utilisable liquid waste is 20 000 tons sannually.

Premonitory yearly profitis 38¢ 000 Ls.

stiAlW asig

The second stage foresees development of automobile tyres incinerating
using so called "mid kila technology" where it will be possible to inc.nerate
whole tyres. Utilisatow capacity is estimated 11 000 tons annually, costs 177
000 Ls. Self cost of generated hieat energy is estimated to be 4,07 USD/Gkal.
Premonitory yearly profitis 285 600 Ls.

It is planned to test liqud waste incineration this year, but “mid kiln
technology"in the furst half of the next year.

In this field the program can be characterised with the following :

- In the spring of 1993 the distihution aet of A/S Brocéni was formed. In
November 1993 a shop in Riga in Zalves street was opened, At present
goods of A/S Brocéni are sold in 21 trading point.

. On 5.06.94 terminal in Riga faciory terntory was put into operaton and
exports of bulk cemcnt o Netherlands. Danmark and Finland commenced
with capacity of 200 000 tons snnually

- The minimal program for devclopmen of this terminal is cvrection of 120 m
of railway siding (costs 36 50% Ls), purchase of 20 tznk wagons (costs 196
780 Ls) for increasing the ship loading capacity to 360 000 tons annually
(total costs 232 780 L. Estimated profit 225 906 Ls yearly.

. There is also the mexitmum program o1 developmert of this tenimnal which
conld be implemented in co-operatien with suitablz foreign partner. It

LT
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Page #35
envisages bmldmg of two piers with capacity 750 000 tons annually limited
by railway carrying capacity. The maximum depth of port is 10,6 m. Total
costs of 1,3 km railway, two piers, cement silos, loading and deloading
facilites and portal cranes are estimated to be 3 215 000 Ls.

In thc frame of this proaram the followmg en[crpnues are crc'ued
- Bazalts Ltd which will produce concrete pavement blocks in part of

premises of previous syporex department in Riga factory.

- Laternits Ltd which will produce fibre cement roofing materials in other

part of premises of previous syporex department.
- At present partners for ceramic wall tles and limestone product

departments development are searched.

050
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Page #6
Table #1

The Production Program of 1995

107700
175000 | 22,0
175000 | 22.0 15,0 5,0 10,0
175000 | 22,0 15,0 5.0 10,0
175000 | 8.0 5.0 50 10,0
175000 1 22.0 5,0 5.0 10,0

175000 | 22,0 | 5,0 5,0 10,0
175000 (22,0 [3,0 5,0 10,0
175000 {220 |- 5.0 5,0
175000 | 22,0 |- 2,5 2,0

1507800 | 2500 11,0  [450 1830
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The Premonitory Profit of Investments

According to

Technical Development Program

Investien AL iAna)
) ‘3;5.'5.-':51: iRt
151 Technological fuel 350 000 271 400
274 Reduction of cuergy '
/7t consumption ! :
.71 @) F.L.S. version 1 749 780 Not disclosed
717 b) A/S Brocénl version 245 000 305 130
-3 | Ensunng the Quality of 116 000 Better Sales
o Production Possibilities
I'Rehabilitation of Equipment 137 000 164 400
] According to the Production
.1 Program of 1995
57| Introduction of PC in Cogurol, 22 000
1 Accounting and Analysis
G. .| Partial replacement of
* | techuological fuel by Latvian
- '{ ludustral Waste :
*{ - liquid waste 83 000 380 000
: - tyTes 177 000 | 289 300
7.+ Riga Cement Export Terminal @ | ‘
i - mipimum program 232 780 1 225 900
' 2 'Total 11362 780 1 636130
9 | Riga Cement Export Tenminal :
| - maximum program | 3215000
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A/S Brocéni Project
Reduction of Dust Amount Produced During Clinker Firing.

Process of clinker firing takes place in rotating kilm with
diam.4,0 m and length 150 m.This is a wet process. The kiln
is equipped with electrofilter and a grate cooler.Produced
dust precipitates in electrofilter and than is returned to
the kiln’s hot end.Heavy o0il (89300kcal/keg) is used as a
fuel.Consumption of heavy o0il is 160 till 190 kg per 1 tonne
of clinker.

Increased consumption of the heavy o0il is observed with
rortable cgases analyzer in these cases, when in the kiln
exhaust gases content of O2 is 8 - 7 % ,and in system kiln -
electrofilter circulates -8 tonnes of duat in hour. It is the

rasult of big volume of kiln exhaust gases .. 300 000 m?/h-

Decrcagse of 02 content +till 1,3 - 1,35 ¥ diminishes the
volume of exhaust gases till 250 000 m /hand the amount aof
circulating dust till 4 t/h.This is followed by decreased
consumption of heavy oil till 180 kg/t.

This is giving an economy of :
( 180 -160 ) x 0,07 = 1,4 USD/t of clinker ;

where price af heavy oil is 0,07 USD/kg.

Production of 20 000 tonnes of clinker is giving economy :
20 000 x 1,4 = 28 000 U3D/monthly .

Lack of permanent and constant control cf the exhausi; gases
doea not allow to work at the optimal economy
conditions.After installing of gases analyzer it will be
possible to stabilize techunological process on production
of minimal amount of the exhaust gagses, circulating dust,
wha!. in its turn will produce less emisgiona ot dust in  the

atmosphere.

A
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Decrease of emigsions ia :

(250 000 -300 OOO)ma/h x 200 me/m3 = - 10 kg/h ;
where efficiency of electrofilter is 200 mg/nma.

The decrease of emiggions will Se 10 kg/h or 17 X.
For implementing this project in life we need :
1.Consultation to choose and install a gaaes analyzer;

2.Purchase of selected gases analyzer (the price of
such could be around 30 000 USD).

A/S Brooéni technical director

28.04_94

Ny -,
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WEC - Latvia Waste Minimization Project Description

Company Name : Stock Company Brocani
Date completed : 17.01.95
Company Representative and Title - Janis Klavips

Technical Manager

In what year was the company founded? Brooeni cement faclory was built
in 1938. Present Stock Company A/S Brocgni was founded on 11.02.93.

What product(s) does the company produce? Crushed Limestone,
Clinker, Cement, asbestos cement corrugated sheeets and ceramic wall
liles.

Does the company export products outside Latvia? Yes, it exports 10
Finland, Germany and Danmark.

flow many empiyees does the company have? 950.
What are the company's annual earnings (in dollars) ? Without profit.

In what year did the company first have an enviromental division or
employees working on enviromental affairs ? 1984,

Does the company have a separate environmental division, or are
employees at all levels of staff and management involved in enviromental
affairs for their divisions ? A/S Brocani employs assistant of technical
manager on enviromental questions.

Please describe the kinds of enviromental lraining given to employees not
directly involved in enviromental affairs ? Until now no lrainings have
taken place.

Please give a brief history of environmental activities at the company,
including any waste minimization profects completed prior to WEC projects
Prior to WEC project a substitution of ashestos with uscd paper (10 % of
asheslos content).

4
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WEC - Latvia Waste Minimization Project Description

Company Name : Stock Company Broceni

Date completed : 17.01.95
Company Representative and Title : Janis Kl|avins
Technical Manager

Waste Minimization Project Title : Diminishing of dust emissions in clinker
firing process.

Products impacted by Waste Minimization Project : Oxygen, air, dust,
heavy oil.

Process Description : Clinker is being fired in rotary kiln (4m diameter,
150 m length). Clinker cooling takes place in grate cooler. Exhaust gases

are are filirated in electrofylter. In electrofylier coliected dust is
transported back to the hot end of the kiln. Fuel is heavy oil (9300
kcal/kg), with consumption from 160 till 190 kg/t of clinker.,

Description of Waste Minimization Project : The consumption of heavy oil

increases, if O content in exhaust gases is increased to 6-7 %. Then in

system kiln-electrofglter circulates 6 tons of dust end exhaust gas amount
/h

reaches 300 000 mv/h.

When dcreasing Op content till 1,3 - 1,5 %, the amount of exhaust gases
decreases to 250 000 m3/h and circulating dust amount to 4 ¥h and
heavy oil consumption till 160 kg/h.

Installing gas analyzer could stabilize technological process, decrease the
amount of exhaust gases and dust circulating in kiln and dust getting into

atmosphere.
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Appendix D-7

Equipment Proposal, Gas Analyzers

Pyrometer Comparison
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Figure 1. Type SMA Smart Analyvzer Y0

The Type SMA Smart Analyzer 90 is a combustion oxygen (O,) only. The Type SMA2 Smart Analyzer 90
analyzer. it centinuously samples and analyzes industriai monitors both O, and carbon monoxide equivalent (CO,).
flue gases. Tri» Type SMA1 Smart Analyzer 90 monitors
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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 industrial
applications.

Highly Accurate Sensors. The patented O, sensor
is a reliable zirconium oxide design. It has built in
contaminate protection and an integral self-controlied
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 c7 variations in either water
vapor or carbon dioxide.

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

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

High Temperature Operating Range. The analyzer
assembly with the standard stainless steel probe and
floppy filter assembly handles fiue 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 ruquirements

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 speciic intervals,
manually via the operator interface or remotely by
contact inpu*s. 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 levnls of fine particulate (i.e., cement
and lime kilns).

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



Product Overview

The Type SMA Smart Analyzer 90 (see Figure 1) is a
microprocessor based industrial grade combustion
analyzer that continuously samples and analyzes
industrial flue gases. The analyzer is designed for use
on gas, oil or coal fired combustion processes. Typical
applications include those found in the utility and
petrochemical industries. The Type SMA1 analyzer
monitors the oxygen (O,) using a single sensor design.
The Type SMA2 analyzer monitors both the O, and the
unburned carbon monoxide equivalent (CO) usmg 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 apphcatlons The
CO, measurement is uiien 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 installation overview. Refer to
Table 1 for the product specifications. Refer to Table 2
for the product nomenclature. Refer to Table 3 for a list
of accessories.
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Figure 2. Smart Analvzer Assemblies
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Theory of Operation

The sensor assembly flange mounts to a duct or
process wall so that the probe and filter assembly
protrudes into the flue gas stream. The probe and filter
assembly draws in the sample which is then analyzed by
the sensor assembly. Electrical outputs from the sensors
are fed through the interconnecting flexible cable 1o the
electronics assembly for analysis. The electronics
assembly analyzes the flue gas measurements and
transmits the resulting data accordingly.

Sensor Assembly

The Type SMA Smart Analyzer 90 is based on 50
years of proven reliabiiity and expertise in analytical
equipment development. These sensors provide a fast,
accurate and continuous percent by volume measurement
analysis that is not affected by particulates or by
temperature fluctuations.

The NEMA 4X sensor assembly mounts to a duct or
process wall so that the probe and filter assembly
protrudes into the flue gas stream. An air powered
aspirator creates a suction pressure to draw the process
gas through the patented floppy filter. The floppy filter’s
self-oscillating motion filters the process gas sample and
removes particulate build up from the filter.

The Type SMA analyzer uses a hot gas sample system
that measures the flue gas samples on a wet basis by
keeping all metal parts at a temperature above dew point.
This prevents acidic vapors from condensing on sampling
surfaces. Once in the sensor assembly, the incoming
process gas is split into two separate heated
passageways. One passageway diverts the sample tc
the highly reliable zirconium oxide sensor where the
process gasses are analyzed for net oxygen conteni
This patented O, sensor contains a built in heater to
regulate its own temperature. The other passageway
diverts the sample to the catalytic combustibles CO,
sensor where the process gases are analyzed for
combustihle content. As the sample passes through a
preheater mixing chamber, dilution air 1s added at a fixed
rate to ensure a repeatable and reliable combustibles
measurement. The diluted sample then tlows into the
CO_ sensor which consists of two RTD rods. One rod
acts as a reference and the other is coated with a catalyst
that oxidizes or burns the combustibles on the rod surtace.
The temperature rise of the catalyzed RTDs (relative to
the reference RTD) represents the CO_ concentration.

After the process gas s analyzed by the sensors, it1s
combined with the aspirating air and 1s sent back into the
duct through the aspirator exhaust filter. Electncal outputs
from the sensors are fed through the nterconnecting
flexible cable to the electronics assembly for analysis.

4

Electronics Assembly

The NEMA 4 electronics assembly provides the
microprocessor based architecture and overall intelligence
necessary to monitor sensor calibrations, field input/output
(1/Q) 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 O,, 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 temperature 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
.cacentrations tn calibrate both sensors and ensure
o tinual accurn.cy. Solenoids reguired to route calibration
1uses 1o the sensor assembly are incorporated into the
electronics /1ssembly.

All zirconium oxide O sensors analyze flue gas
samples by measuring the partial pressure of the oxygen
in the sample with respect to an ar reference. It the duct
or process pressure changes, the partial pressure of
oxygen also changes. Calibratron of the sensor
automatically corrects for sensor and duct pressure
changes since the last calbration.

The automatic calibration 1s an eleven minute sequence
that includes filter blowback (if ordered) as well as
insertion of zero and span gas Sensor calibration can
be selected 1o occur as trequently or intrequently as
desired and at any time of the day or might without
operator or process intervention  Manual and remote
calibrations can also be imitiated via the operator interface
or cont.cl inputs.



Table 1. Specifications

Property

Characteristic

Variable Analog Output Ranges ot

o, Minimum 0to 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 ce.

0, +2.5 % ol reading

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

Temperature + 3.3°C {6.0°F)

L_Ambient Temperature Effect

0, + 2.5 % of reading per 56°C (100°F)

CO, + 2.5 % of span per 56°C (100°F)

Temperature 1°C per 100°C (1°F per 100°F)
easurement Errors Due to Flue Gas Variables

CO, None

Water Vapor None

Particulate None

Temperature None

”_Sensor Response Time to 63% of Span
o R Ti 63%of S

0, Less than 3 seconds
CO, Less than 18 seconds
Power Supply Requirements
Supply Voltage 10510 128 VAC, 47to 63 Hzor ] ol t:
21110257 VAC.471063Hz 7 ¢ 'u‘/ =
Power (during stan-up) 730 W
Power (operating) J10W

Air Supply Pressure

208 kPa at 15.6 l/m|ﬁ (30 psig at 0.55 scim)

Input Signals
Two Analog
Inlet T.C: Ambient Air Temperature
QOutlet T:C: Flue Gas Temperature

Four Digntal
DI1: Remote Calibration
Di2: Remote Blowback
DI3: Remote Check Gas
Dl4: Fuel Selection

Type E. J. K. R.Sor T (customer supplied, isolated')

[ le Dopyay 2 Ahernic Gl

120/240 VAc(sozeo Hz or 24 VDC
27

Output Signals

Four Analog

AO1 Process O

AQ?2: Combustibles (CO,)
AQO3: Inlet Outlet Temperature
‘ X AO4 Combustion Ethciency

; CC Six Isolated Digual®

’ DO Process O Alarm

: DO2: Process CO, Alarm

i DC3 Temperature Alarm

| DO4 Combustion Ethciency Alarm
DO5. Analyzer Fault Alarm

DOG Calibrationin Progress

|
|
|
!
pmm e
l

1105 VDC or 4t 20 mA (Isolated’ or non-isolated)

Form C relay contacts rated for 2 A at 120/240 VAC.
5060 Hz or 24 VDC {isolated)

0



Table 1. Specifications (continued)

Property

Characteristic

¢7t4  Maximum Analog Cutput Loading
Voltage Mode
Current Mode

250 k€2, 600 mH
60012, 600 mH

e Self Monitoring (Default Output)
Digital Outputs

Analog Outputs

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

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

Probe and Filter Length
Standard Probe and Filter
—B Standard Probe and Optional Dua! Filter

1.5m(48ft)or24m(7.81)
1.8m(5.8ft)or2.7m (8.8 1)

O Minimum Bend Radius
O Maximum Diameter (Outside Diameter)

Optional High Temperature Probe and Filter 1.6m(5.111)
Cable
-—— Standard Length 15 m (50 #)
Optional Lengths 30 m (100 ft)

46 m (150 ft)
17.8cm (7 in)
1.9cm (0.75in.)

Environmental
Sensor Assembly (Pending)
-~ Electronics Assembly (Pending)

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

Maximum Probe and Filter Temperature
~Sals- 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 Temperature Limits
Sensor Housing
Electronics Housing
i Cable

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

C€ . Humidity
‘ Sensor Assembly
. Blectronics Assemoly

95 % RH @ 93'C (199°F) non-condensing
P HBRH@B0CM40F)

! Weight (Approximate)

: Cable Assemoly

© == Standard 15 m (50 1)
Optional 30 m (100 t1)
Optional 46 m (150 ft)

Sensor Assembly
Electronics Assembly

/‘/k‘ Approvals Certifications
' Factory Mutual (Pending)

Factory Mutual (Pending)

Canadian Standard Association (Pending)

© 91kg (20 1bs)

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

4.5 kg (10 Ibs)

Approved against flashback into duct

Approved for use in Class ) division 2, groups B, C and D:
and tor use i Class W, division 2, groups E. F and G

Certhied for use 1 ordinary non-hazardous locations

An ungrounded of olated thermocouple must be used Cold jJunction compensation s Provided

AOZ21CO 1 detautts to 5 mA or 10 VD when i Type SMAT andlyzer i installed

Analog outputs can be ceected 1or < alation m paire. AT and AOL define paitand AD3 and AO4 detine ancthor pair
£ DO2 (Proceas COatar dgetauit. 10 normat state when a Type SMAD anatyzer s nstailed

bSpeaihications Subject 1o Change Without Notce

9/

4e)



Table 2. Product Nomenclature

Position 4 5 6 7 8
Type SMA O O O 0O 0O SMART ANALYZER 90
Measurement
1 0O, only
2 — 0,and CO,
Cable Length

N —

—

—— Standard 15 m (50 f1)
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)
zsex Standard Probe with Optional Dual Filter
816°C (1500°F)
—x Standard Probe with Optional Dual Filter
816°C (1500°F)
Optional High Temperature Probe with
Filter 1649°C (3000°F)

Blowback
None
120 VAC Solenod
_____ 240 VAC Solenoid

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

Probe and Filter Length
1.5m (4.8 1)

24m(7.81)
1.8m (5.8 f1)
27m(8.81)

1.6m (5.1 ft)




Table 2. Accessortes

r
/Accessory Kit No.

Application

G 9 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.

v

Allows for the electronics assembly to be pane! or rack mounted.

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
fiter assembly.

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

Panel Mount Kit 258524 1
X Adapter Flange Kit 258407 _1
X Probe Flange Kit 258536_1
{~Maintenance Kit 258432 1

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

t~"Tnstrument Air Filters 258560 _1
ol —SeeomD //'U/(,(/E-’[y

Recommended to clean instrument air before it enters the
analyzer.

E;Test Gas Kit 258274 2

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

able ¢

(s S/ /ﬂ/@jg

S/in uﬁ/ (Pen 7%’ 7/4/4@7/(?/61

(\11/



VIl. Pyrometer Comparison

I. 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 momtor, but remote repositioning of the pyrometer to the correct measuring point
could be accompiished. Another advantage s 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.

(i
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CO AND 02 ANALYZERS FOR BROCEN! CEMENT PLANT

’m_—__g.'_' . N - - e (T '
' VENDOR EQUIPMENT FEATURES . PRICE
BAILEY CONTROLS " [sMA 21411, * Bmarl Analy zor 80 SMA 21411
C/O SIMCO CONTROLS ! Dual Fihar (1500 F) { * Conibuston analyzer which $8857
Columbus, OH « continuously samples and
1614--253-1096 X. 148 SMA 21511 ~ analyzes 02 and CQOe. EMA 21611
[Fax 614-253-2033 Filter (3000 F) * 02 Sengol: Zzconium oxde $9025.00
* CO Senscx; Catalytic type RTD
R v e ' based sansor
! * Automatic sensor calibration
* Remats blowback
e o e e e * Nema 4 enclosure
McNEILL INTERNATIONAL | DAl Model 10600X * Seneors: slectrochemical, disposable $8068.75
7041 HODGSON RD i A3 Samping filler minimum He— 1 year.Coet: 02-8140, Fitver:$700.00
|MENTOR, OH 44060 sywtem Mode! 7812 Cco-s276 j Probe:$1605
1~ 800~MCNEILL inconnel Prabe 7'long | * Calibrate oncs a month with cal gas Total:$110738.75
Fax: 216-959-1933 | * Flivor replacement—- once avery 8ix montha
. A * Power: 120VAC, 60 Hz, convertor nocessary Blowback to be
(R ' * Local readout: Display - 3 1/2° anslog maters provided by plant
N |+ Nema 4 enciosure ]
ENVIROPLAN CEMEX Extractive | * Heated S8 probe $58000
3 BECKER FARM ROAD System | * Sample pump, peristaitic pump
ROSELAND, NJ 07063 * Dragon Coment, Portand, ME
C/0 D.J. SHINKLE * Sample control panel
708~501-3579 * Gas fhter correlation CQ Analyrer
* Paramagnetc Q2 Analy e
e OB ! * O & M Manual ~ 2 coples i
* System drawings
; * NEMA1 instrument reck
* 40 feet umbilical ccrd o
, SERVOMEX SERVOMEX 7008 * Hemted sensor unit $11000 :
90 KERRY PLACE Zirconla analyzers * Aspiretor (alr of steam) for eamping A
NORWQOOD, MA 02082 - 4738 * Wide ronge of prabe options ‘
817-769-7710 - tampatawire ranges ‘
1-800-862- 200 - dust loading factora ‘
C/Q JOHNDOLE, 2188310800 ¢ Selt- dlagnuatic indicators

| * Mimsouri Portiand Cement Plard, Independence, MO
{ L * *Blowback' not required

) ' * Two - way communications possibis between

| ' the analyzer and & computsr of lrminal

| * Easy caliiation, once o month

TROSEMOUNT ANALYTICALINC * In-oktu typo analyzer 02 Analyzet: $4500
1201 N. MAIN ET,PO DRAWER 801 * 1300 F max, needs accessory for cooling down CO Analyzer:$156500

ORRVILLE, OH 44667 |
1-800-620-1200 X 658 ;

TELEDYNE ANALYTICAL INSTRUMENTS |IN-8[TU SYSTEM * Blactochamical mictofuel cell for 02 Modal §300: $18C00
! Mudel 8900 ¢ Infra-red sensur for CO Dry type probe with
_/:VlCKJ STEWART * Both sensors being fed by a singie probe wet wash to keep i
ie1 8-961-9221 * (nstaliations in cemaent plants clear of particulate i
‘ = Easrui Coment, Sessuner PA depousils. $5000.00
i ‘ * Biawback to clean the inside of probe Total: §23000
e o . Vont-on pump for stack sampling,
AMETEKINC " Oxygen- InSiu _* Screening, probe(R*— 1087, slectronica ' $5,000
1 Process and Analytical inst. Div. ' AMETEK WDG - I Situ * Manual flow callbration b
! Jim Wall, 614 - 889 - 2150 )
CO - Infra Red ,* M suremant across the stack $12,500
.EI - 20 |* o blowing wyatem to hesp ttansducer lenses clean
| | o ToWmprTEO0
Information required trom Biocenl for more accurase pricing:
Flow System: Temperature, pressuse, constituents, What kind of outpusta are neseded - slarma, stc
indication. recording, procese control  Whaed do you want to do with the output?
| 2
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MODEL WDG-HPIIC PPM
Iﬁﬂmi_*l.

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

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

3. Mounting plate for welding to vertical wall or onto 3 1/2"
or 4" pipa nipple as Ilange.

4. 48t gGO 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 S8 filter - maximum B0O°F.

Series 2000 control Unit (Following features are standaxd)

1.

6.
7.
8.
9.

10.

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

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

Tvo isolated current outputs for oxygen and one for
combustiblas. Select oxygen, combustibles, cell
temperature, 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 low selectable and energize
or de~energize on alarm. As¢ign alarm 1 as Oxygen,
calibrate or verify. Two hiyh Combustibles alarms.
Diagnostics includes watchdog timer, garvice alarme, system
tests and a l0-antry event log.

RS-48% 2~way addressable communications port.

Real-time clock/calendar.

Manual calibration or calibration verification.

cholce of general purpose wall mou:nt., panel mount or 19"
rack mount enclosure.

Meets requirewents of Class I, Div. 2 hagardous area.

PRICE: $8010.00 net sach
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OPTIONAL EQUIPMERT
7/ /Remate CAlibration URLE (Optienall

This optlon ihcludes the calibration box (Neéta 4X) complete with
valvas, regulators, flowtietéer, flow controllar, chack valve and
auto calipration module for the Serlées 2000. This allows an
automatic calibration (or verification) cycle to be parformed:
a) at a timed interval, b) remotely on demand either by contact
clegure of via the RS485 port or ¢) locally by manually pressing
a Xey on the Series 2000. The calibration box a&hould he meunted
ak close to the mensor ae possible. Calibration gases to be
supplied by cuatemer. Refer to spare parts sectiop for Jands
stocked by Thegmiox for resale. Includes 25 ft (7.6 n)
interconnecting cable P/N 21194 JE - (Blenden No. 97173).

PRICE ADDER: $1260.00 net each et
_ _ : L.
ﬁ%ﬁ@mmmM‘&u&&u@z/dfﬂéwvho o Go vp

sensor Mounting Confl glon 070y aluecl cenid.
Floor mounting (LIFT OFF COVER ONLY). Uses 3" 1504 mounting
plate
X PRICE ADDER: $530.00 fiet each

.+ Remote sensor board mounting for amblent temperatiies fxrom 160°F
(71°C) to 392°F (200°C). Includes remote SS junctien box
(A203-333-1). Maximum distance sensor to box is 20 ft (6.1m).
Includas 20 ft (6.1m) high temperature cablé P/N 71971.
b4 PRICE ADDER: §525.00 net each

X Prabe/Filter Assembly Qptlon

48" (122 cm) Ceramic to 280G°F (1530°C)
PRICE ADDER: §505.00 net each

- cor Series 2000 Control Unit

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

X Wall-wount Nesnd 4X (atairileas steel)
PRICE ADDBR: $600.00 riat each

X 60# heater und therindstat
PRICE ADDER: $210.00 net each

‘
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Page 5 of €
INLERCONMNECTING WIRING
'f ~ontrol Unit to S Uni
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 ). Maximum

temparature 176°F (80°C). (25 ft (7.5 m) of cable is included

with sensor).
PRICE: § 2.20/ft

&hﬁ;/ 10 fri Frm SemSer o CGendw] it
X Control Unit to Remote Calibration Unit
P/N 21194 JE - (Belden No. 9773)
j=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 igr

included with calibration unit).
PRICE: $ 1.45/ft.

2 7¢ //f§Z>fﬁ?,

(1L
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SPARE PARIS

Sensor unit

~Part #70409SE Furnace Assembly
PRICE: $250.00 net each
L“Part #71697KE Type "K" Thermocouple
PRICE: $125.00 net each
~Part #80418SE Sensor Board
. PRICE: $215.00 net each
Part #710638B Zirconium Oxide cCell
, PRICE: $435.00 net each
XPart #72396KE Thermostat (1ift-ff enclosure)
Qé PRICE: $170.00 net each
Part #72326KE Thernostat (hinged enclosure)
PRICE: 98170.00 net each

——— e

Remote Calibration Unit bzea /025

Part #39003JE Air Regulator

PRICE: $110.00 net each
Part #37013JEF Reqgulator Gauge

PRICE: $ 25.00 net each
Part #36023JE Calibration Gas Solenold Valve

PRICE: % 65.00 net each
Part #37020JE Flowmeter

PRICE; $120.00 net each

_-daries 2000 Control Unit

part #90219VR Display Module

PRICE: $1215.00 net each
Part #90253VE Power Supply/Keypad Module

PRICE: $370.00 nat each
Part #80436SE Calibration Card

PRICB: $225.00 net each
Part #80449SE Combustibles Card

PRICE. $885.00 net each
Part #80439sF Backplane Assembly

PRICE: $165.00 net each
Part #80445SE Wiring Board

PRICE: $375.00 net each
Part #80440SE Processor Board

FRICE: $810.00 net each
Part §42373JE Display

PRICE: $290.00 net each

rr 2
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7\ IELEDYNE ANALYTICAL. INSTRUMENTS

BAKER INDUSTRIAL EQUIPMENT, INC.

- 2475 State Road * P.O. Box 1208 . .
-, Cuyahoga Fells, Ohlo 442230208 - ' e
... Phone:216-928-8877 - - st il

ahotin e Fax 216-923-0615 -+ . 2713} -
AFPLICATION iNFORMATION -

Please supply complete answers to the following questions so that Teledyne Analytical Instruments can correctly
evaluate your application and propose lp\st;umemaslglr.l best sulted to solve your analysis problem,.. Tl
INQUIRY FROM: ,DATE_Lﬂ /_ﬂm ////7 SEND}ES _NSE .OI ‘;q,'(]/?'/,t \’. 2Tz
Name /Zi%/l/"»(‘ C. 075 /< p= A NNy v R VY X /
Title 2 )/:/;z(l/lv’-j 1, /’{/7/7 -Zf//:'/}"/l'—’,’/'x_a’)?’\lﬁ/ { 2nd /5
Company %A:,/'_w.n Comncin Al 7o
Address_/ 2 £ 25" (I<0,e 77 Ampis S

/4’/71/044/[/}3{3’ L L] FH=5
Telephoi(e Number/_¢7/" 14~‘,7 ) "'97//?’/"' ‘

A [ / "

PURPOSE OF INQUIRY: /¢ Dc*3 ~ 2% —<73

Feasibility of Application [J Budget Estimate 0 Quote for Possible Purchase JB

CONDITIONS:: y . - |
PRO?FSNSature of Process Zf/ /7/ V%W/M Q”W;/ /’ \05""‘. 4 5(”‘—;2'«‘»/:/4}4/ //It(/nlz /ﬁ
. i

2. Number of Sample Streams to be Monitored ___ (21 2
3. STREAM COMPOSITION(S): (List Everything)

TO BE REQUIRED RANGE CONCENTRATION
COMPONENT MEASURED ACCURACY _UNITS NAXIMUM NORMAL MiNIMUM
(S ('12// (),:,‘7'5 i (O—3 % (Pafog VAX 203 O.0 7/
Ll 0;/ Sealy [ 0—707,
Cr) S T (O-"2.004) Lol 2009 sl To0 72.] 7 a2
' cim e d O~ 2000() ppn. :.2 G, "."_D&g,':ﬂh
V7 /a8

4. STREAM OPERATING CONDITIONS: /A< g /m 1) ~ Mol 3D a7 Al
a. Physical Properties

., o > P
Temp.: °F O °C[R Max._ 707 < Normal__—200_ Min. 209" C
L/A<omp Eress.: psig 0 psiad  Inches of Hy0 O Max.:ﬁi’ﬂuNormallﬂzﬂ_ Min. 2% N2¢

Phase: Vapor O Liquid Mixed O ntains Solids? _ Yes No OO Describe
CoRTENAG " T & prfnir 5§/<T Qv CoN LTI

Amount and Particle Size____ 27— 2. <}/)_a~n~o /f’dn,,fl - v fen Mt 100 pr2a
b. Chemical Proparties 4

Corrosive? Yes O No B Acid O Basic X Neutral O .
What materials withstand contact with sample? STRUY =55 TP £ 1

Stability___ N¥GR0 3< s 07 < 7 X7Lirvs CAp  Aim L0 STIR=
Polymerizing Tendency L)
METHODS OF ANALYSIS:

1. What methods of lab analysis are used to Mmeasure component(s) of imeresr?_O/Q SAT ” TEW&

2. What TAl instrument or literature prompted inquiry?. 74

APPLICATION DATA AVAILABLE

1. Are samples available for evaluation by TAI? Yes}&’ No OO It so, please describe__/ 5'f)r 4 (
é[; L TR Cfopneprr L 5 97ET Qap D

2. Are spectrograms of sample available? Yes [ No & It so, please attach. », € &~ MEMIe Qe

/ -
3. Pleasg attach any other data that might be useful, such as ;sb)\atch of sample systom, etc. /f,’/zl/}r.‘,’fs';_j
Wicie VS TV g 2 e png e Pl RE SGURIRE €
7 . -1 - X ‘ v "

~)
b
\
>

LOR Y AP

) ) ) R yVa » — ,
SAMN ) < Myronl ar o l10
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BAKER

BAKER INDUSTRIAL EQUIPMENT, INC., » 2475 STATERD. » P. (), BOX 1208 » CUYAHOGA FALLS, OH 44223 {216) 928-8877
FAX: (216) 923.0615

December 16, 1994

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

Attention: Mr. Harry Bhatt - Project Manager

Gentlemen:

Subject: Teledyne Analytical Instruments Cement Kiln Sample Systems and Analyzers

Teledyne has been very successful in providing kiln sampling and gas measuring systems.
Essroc Cement located in Poland, Ohio has been using a Teledyne cement kiln sampling
system with oxygen and carbon monoxide analyzers for a number of years with success. |
am gathering a list of other installations and will forward them in another correspondence.

We discussed a wet cement manufacturing process in which your customer would like to
monitor oxygen and carbon monoxide. The Teledyne Model 9300 combines oxygen and
carbon monoxide analyzers with a relatively simple maintenance-free sampling system. A
budgetary cost for analyzers, sample system and probe is $24,128.00.

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

wash.

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

and flue gas probes.

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

Sincerely,

BAKER INDUSTRIAL EQUIPMENT RECEIVED

- Ty :
ﬁb // /W/?k NEC20'94

Richard F. Werren
Sales Engineer

SO GLN Dot

MIlcmPrRF.doc GO
Enclosures .
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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 sclection.  Use of these units requires
understanding their operation, understanding their limitations, frequent parts
cleaning and replacement, plus frequent visual inspection of the kiln tlame 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 ‘hat 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 sclectable 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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Waste Minimization Committee/Consultant Reports
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A/S "BROCENI" consultant, Dr.Sc.Ing. Karlis Roze's
" REPORT

of fulfiled works in WEC co-ordinated program in
wastes minimization.

The works had been started in May, 1994 with introduction of WEGC activities in
Latvia and instructions in seminar in Jurmala, which was organized by WEC.
After formation the community of wastes reduction, A/S"BROCEN("had been ren-
dered the consuitation by working out the program of wastes reduction. The first
stage of the project envisages to reduce the dust quantity, which have formed du-
ring the burning process into rotary kiln.This problem was foreseeing to resolve
by kiin working in optimal regime, which can be reached with constant control of
exit gas structures by stationary gas-analizer.At now this project is practicaly reali-
zed,the gas-analizer is established and requlation of kiln parametrs had impro-
ved appreciably.
In future the program of wastes reduction foresees burning of hard and liquid
production wastes into rotary kiln.For solution of this problem decision in July
between ZRF"Temmolat"and A/S "BROCEN!" had been concluded agreement
about attracting specialists for program realization.Plan of the agreement's wark
fulfilment foresees inspection and integrated research of production wastes of
Latvia as well as technology elaboration and necessary equipment choice. There
had been taken the integrated research of the oil-production wastes in August.
The material had been summaried into the report and had been passed to A/S
"BROCEN!"leaders.Such production wastes as filter opoka,which is poliuted with
mineral oil, contains from 15% to 20% of mineral oil.Using of such production
wastes in cement production is converent by twe reasons:

~during buming process of absorbability oil has been got additional

warmth of 2000kcal/kg

-festoration opoka flow into the clincer's part very well.
Burning 3-4t/day of the wastes, including the wastes from Riga oil plant, in addition
we get from 6 to 8 Ggal of warmth.What'll give the possibility to 0,6-0,8 ton of heavy
oil economy, and the economy of 60-80 USD/day and appreciably reduce the
environmental pollution.Because at present the oil plznt's wastes are wiped out
partly or they are taken away to the sity dust-heap.
At present the firm "Termolat" continues work s working oul wastes burning
technology and equipment's choice. This firm has investigated also possibilities of
burning the other wastes types In rotation kiln, tires burning. wastes from ol pro-
dugts transportation and storage,wastes from chemical flament's production,

ZRF "Termolat" tochnical manager K.Roze

<
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A/S "BROCENI" consuiltant, firm "Termolat" technical manager,
Dr.Sc.Ing.Karlis Roze's production plan for WEC co-ordinate program
of wastes minimization to 1994.

N.p. Current work

1. Introduction with WEC program during
participation in seminar in Jurmala,

2. Consultation in wastes reducing program

appearance.

3.  Consultation in working out project of the
cement dust quantity reduction in clincer
buming process.

4. Summing up of information about using into
cement production the iiquid and hard
production wastes.

5. Determination of perspective wastes types

and working out its buming technology

6. Integrated research into the oil production
wastes and working out of burning technology

7. Consultation in working out of lires buming
technology and equipment's choice.

8.  Consultation and technical help for wastes
burning into cement kiln.

9. Processing of resuits, reports, recommendation
and technical documentation working out
and passing to A/S "BROCENI"

Dr.Sc.Ing. K.Roze

October 12,1994

Term
May
June

July

August

September
September
October

November

December

Wwjuug
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A/S "Broceni" komsultanis, Dr. in¥, Kirlz Fozes
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Augustd veikta'éllas riipniecibas atkritumu kémpleksa
izpéte un atskaité apkopotais materidls iesniegts A/S
. "Brocéni" vedibai. Sie rajolemas atkritunl - ar mineralel}}dm
piesarypota filtrdjosd opoka = satur I5 - 20 % mirerale}las.
S0 rayoianas atkritumu izmanto3ana cementa ra¥oSang ir 1z-
deviga no diviem viedokllenm - sadegot abaorbétajam e} ién
tiek legiits papildus siltums'JZOOO kkhl/kg, bet regenerété
opoka labi jek]laujas klinkera szstavé. '

Sadedzinot diend 3 - 4 t atkritumu, t. i. daudzumu, kaa
rodas tikal Rigas e}llas ripnicé, ‘tiks pepilldus iegits 6 ~ 8
Gkel siltuma, kas Jaus ietaupit 0,6 - 0,E i mazuta un dos
ekonomiju.@ 60 ~ £0 diena, 8 ari levérojami semazindt ap-
kzrtejas vides piesdrpoSanu, jo patlaban e}las riupniecibas
. atkritupus nepilnigi lznIcina val pat nogdda pilsEtas
izgaztuve.

Pasloik firmd "Termolatr turpinis darbs pie atkritumu
gadedzingdanas tehnologijas izstradafenas un lekdrtu izvé=
les, k& ari ti;k pétitas citu veldu atkritumu sadedzinésanas
iespé&jas rotacijas krisni, ki ers nolietdtu autoriépu sadef,
‘dzinaéana, naftas produktu transporta un uzglab&afanas atkri- .

tumi, ¥Imiskas Ekledras razodanag etkritumu u.c.

JR® "Termolat" tebniskals direktors, Dr. in¥.

' l K.Roze
e L \J\ / .

3

1994 o e I2, s/{o;’-‘:-'-bl‘“:.
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A/S "Brocéni" konsultenta, ZinGtniska@s un rafodanes
firmas "Termolat" telmisks direktora, Dr. in¥.
K&rla Rozes darde plédns WEC koordindtujs atlritumny

samaziniZ3anas progranmda 1994, gadd

N.P.K. Veicemie darbi " Izpilldes
texrmips
L. IepeziSanas ar WEC programmu,
piedaliganis seminfirs Jirmals maljs
2, Konsultdcijas atkrituru samazingdanas
progremmes izstradasend jlnijs
'3. Konsultacijas projekts izstrSdé par
cermenta putekju daudzuma samazingS$anu
kklinkere apdedzingSunss procesa Jalijs -
1, Informfcijas apkopoSans par ¥jidro un o
cieto ripnlecibas etkritumu izmantofanu ,
cementa ra%odana } augusts
5., Perspektivakoe atkritunu veidu noteikSana
un to sadedzinAfanas vehnologijas
izstradaSans septembris
6, E}las rtipniecibes atkritumy kompleksa
izp&te dn sadedzing3snas tehnoloBijas
izstrédafana septembrig
7. Konsultdcijas riepn sadedzinidanas tehno-
logijas izstradZSana un lekdrtu izvela oktobris
8. Konsulticijas un tehniska palIdziba -atkri-
tumu . sededzinfiSang cementa kré&sni novemnbris
9. Rezultatu apkoposSana, atskaites, rekomenda~ .

ciju un tehniskds dokumertdcijes izstradddana
un nodoSana A/S "Brocani™ decembris

Dr, inz. K.,Roze

1994-8. 1Z. _‘AO .'.;;;_;-,}’-...‘


http:Perspekftiva.ko

1594 SEP 14,

fTT ¢ Oretchien Mikaaka

L BBE 5053

T
X
Pl
'

FROM : Janis Hiavims R/S BRDCENI

DATE @ 13,09, 34

REDODRT
of JISC "Broceni® consultart, Dv.ing. Karlis Roze
aout coapleted work in WEC ceordinated

waste reducing progran.

Work have began in May 1394 with acknowledging

of WEC activities in Latvia and teaching in WEC

8vganized seminar in Jurmala., Aftep oraganizatiogn

of vimste reducing  committee have been given

consultations to JSC “Byoceni® in working — out

o+ waste reducing progear. In  initiail stage

project foresse to reguce suantity  of  dust.

which foraed in rotating kiln at clinKer burning
praocess. This problem have baon intandad to scive,

for Kilm working in vatinal regime, what is

acrievable cuniinlausly controli:ng flue gas

content with stationary nae aralyzer, At this
vime projoct is practical.v realized, D&s aralyzer
#ilm  parameters js

evtied aned regulaticn of

w

considerably improved.

u@

BROCENI

480V Badisaniyg,

ADRESE

A/S Broctai
Saldus rujons
Latvija LV 3us1

TELEFON)

371 38 49216
371 20 65au8
371 34 63073
374 2 488 20
3712212 587

TELEFAX
371 34 65087
aT1 9 34b05a

kgn,?imuvu lela o
Latvija LV 1050



Further waste reducing pregram foresee liqul

and sol:r  production  waste buraing in rotating

Kilm . Faiv scaustion of these prablems in Yulv have

been zigned ccntract between SIF “Termolat® and
JSC “Broceni' about involving specialists of firm
in realization of program. froject of contract
works foreseer acknowledging and camplex
investigativn of Latvian industry wast2 and alse
working - out of burnirng technoioav ana choice ¢F
neceasary equioment.

In August have been completed investigation
of il indastry wasie and veport of suwamariced
material was presented to wmanageyr Lboard of
J5C "Broceni1". Thnese wiste - with mingral oils

wazted filtering opoka ~ contains i3 - 0%

mitnaral oi1l. Using these waste in cement pvodiicing

is advantageous for two reasons -~ abksorbing oils
in process of birning procduce addiftlonal nheat

~ 2000 Kkal/ky, but regenerated opoka is uwsed in
cantent of <linker.

With twnning daily 3 - 4 t waste (it means
quantity which is producen in Rige oil Tactery
alone), we obtained additional A - & Ckal of
Reat, whichh allows ta save 0,6 — 0,8 t marnt oil
and wi1ll pive economy of 50 ~ 8¢ $ cailly, and
also consideraktly reduces environeent pollution,

becavce at this tinme weste of 611 1ndustry is

IS

exterminated only partly or even dei.vered to
civy dume - gyound.
4
Pege 2 from

K BROCENI

AECIJIVv vADIEDAIEA

' ADRESE
A/S Brocénl
. Saldus rajons
! Latvija LV 3051

TELEFONI

371 38 Y5216
47108 63886
371 38 03075
271 2459 203
371 2212587

TELEFAX
| 97138 65067
371 9 348058

Riga, Tirgoqu lela ¢
1 Latvija LY 1050
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By :

Y-14-4F ¢ 2I08AM 37193848058

Rt this time firm “"Termolaty ceontinues to

WOrk on waste Lurning technoiogy elaboration and

crivicoe o7 eguipment as well as research Tor

pozsibilities to burn 1n wotating kiln another

type of wasie as - used tyres, waste of

transportation and storage of oil products,

chemical Tibre production waste and others.

SIF "Termolat" tecnnical director, Dr. ing.

;. Roze

1&th september 19%4.

o p—
|
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TO tGrethen Mikeska.
FaX 1212-683-4745

FROM sJ.Klavinsh, K.Roze.
FAx t011-371-3-3248038
SURJYECT:Consultant report.
DATE :December 5, 1994.

Daay» Gretchen!

I received your fax of 21/11/S4 from Mr.Klavinsh. I would like to
explain following details,

The work in my company "Termolat" is very serious and that means 1
am not able to do full time service for WEC ~ I must either do it
after my working hours or besides my daily work.

I hope our cooperation satisfies needs of WEC. Mr.Klavinsh have no
of pretensious to my activities too.

In additien to my October report I would like to explain, that
comlex analisis of cil refinery plant wastes, carried out in August
and including chemical, x- ray, DTA, computing takes for wus all
together more than 10 days work. The date collection inveolved also
other specialists of our company. If you are interested in this
material it should be presented to Mrs.lLadutko (in Latvia).
Regular; 2 times every month [ arive JSC Broceni to solve various
technological anc other problems together with plant specialists. It
takes 2 ‘extra full time days for me to work for WEC every month.

In November we perfoned combustion of old times, we are looking for
new tecgnologmes an working on collectaon, trarsport and storage the
tires at JSC Broceni until availability of new technology.

I would like to see you in January, tou.

Sincerely yours

4. Roze,
Q€. 12, 34,


http:0S.12.94

Appendix D-9

Stack Emissions Test on Kiln #4
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The Use of Alternative Fuel in the Cement Industry
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EXECUTIVE SUMMARY

Innovalive ideas and new lechnologies are continually needed to manage hazardous waste. - At
present, one of the more controversial oplions in wasle management is the burning of
hazardous waste in cement kilns. This practice can result in the following benefits:

* cnergy recovery from combustible wastes with a high energy, low chlorine, and low
metals conlent

e conservation of fossil fuels, such as coal and oil
® reduclion in cement produclion costs

e destruction of hazardous organic waste.

The issues associated with burning hazardous wasle in cement kilns are not generally reported
in publicly accessible literature. This document has been wrillen as a resource (o help answer
many of the questions that arise when evalualing this technology.

In presenting a comprehensive overview of the technical and regulatory issues surrounding the
use of hazardous wasle as a supplemental fuel in cement kilns, this document addresses the

following topics:

* the cement production process

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

e characteristics of a cement kiln that make it a suitable combustion device for the
treatment of hazardous waste

¢ federal regulations thal govern cement produclion facilities burning hazardous
waste

e the fale of the constituents in the hazardous waste fuel

¢ the patential for adverse human health effects.

This analysis concludes that the organic and metal emissions of a well-designed and properly
operated cement kiln burning hazardous wasle are not substantially different from the
emissions of a cement kiln burning only conventional fuel. In addition, the byproduct of the
production process (i.c., cement kiln dust) and the final product G.e., cement) do not appear to
differ substantially as a result of burning hazardous waste as a supplemental fuel.

Because no substantial increases in organic and metal components have been observed in
emissions, in cement kiln dust, or in cement when hazardous waste is burned as a
supplemental fuel, no increases in adverse health effects due to the use of hazardous wasle are
expected  Assessments of health risks (rom emissions and cement kiln dust from kilns in the
1.5, have cupparted this conclusion. Thus, properly operated cement production facilities
under current (19910 repunlations do nat pose a greater risk to public health when a portion of

the conventional fuel is replaced by hazardous wasle.

V%



THE USE OF ALTERNATIVE FUELS
IN THE CEMENT INDUSTRY IN LITHUANIA

F.S. 1. THE CEMENT INDUSTRY

Overheads 1-6

F.S. 2. ALTERNATIVE FUELS HISTORY IN CEMENT PLANTS

Overheads 1-3

F.S. 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



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
P. 5. CONTROLLED VS. UNCONTROLLED CLINKERING PROCESS

Overheads 1-3

A. Elevated temperature plus mixing action and residence
time

B. Large heat mass in the clinker in kiln
C. Limit the percent of excess oxygen to 1-2%
D. Use continuous kiln emission monitoring instruments
E. Process analyzer
F. Process control computers for kiln operation
G. Automated controls
P. 6. COMBUSTION PRODUCTS AND CLINKERING ACTION
Overheads 1-3
A. Ca0 + Al1,0, + Fe,0, + Si0, —8—— Cement compounds

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

C. Organics containing nitrogen —> NOx



F.S.

10.

11.

D. Organics containing sulfur —> SOx
E. Organics containing halogens ———> HCl , However,

there are no HCl1l 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 99.997%
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



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:

1.
2.

&~ w

Specific gravity
pH
Thermal energy content (KCal/kgm, or BTU/1lb)

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 AND SAFETY OF ALTERNATIVE FUELS HANDLERS

A.

F.

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

Contingency Plans for hazardous wastes incidents

IMPORT AGREEMENTS

TIME FRAME TO IMPLEMENT WASTE PROGRAMS

INITIAL CAPITAL INVESTMENTS REQUIRED

A. Engineering

B. Purchasing

C. Construction

D. Training
SUMMARY



CEMENT INDUSTRY

* Manufacturing is energy intensive

- Electricity used for operating process equipment
and controls

- Fuels used for firing cement kilns

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

l)/),\



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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Dry and Wet Piocess flows
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ALTERNATIVES FUELS HISTORY IN CEMENT PLANTS

e 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
e Updates on cement kilns using alternative fuels
e Definition of alternative fuels picture

- Ignitability

- Corrosivity

- Reactivity
- Toxicity

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



* World Wide Usage by Many Cement Companies:

- Holderbank

- Lafarge Copee

- lItalcement and Ciments Francais
- Cementos Mexicanos

- Blue Circle

- CBR and Heidelburg
- Ask Grove

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

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

7
5



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. USED IN :

- CEMENT KILNS

- PULP AND PAPER MILLS

- ELECTRIC UTILITIES

- DEDICATED TIRE TO ENERGY FACILITIES
- ENVIRONMENTALLY ACCEPTABLE

- ECONOMICALLY FEASABLE

II. SCRAP TIRES ARE RESOURCE

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

M. TIRE CHARACTERISTICS
- PHYSICAL, CHEMICAL

IV. COMBUSTION PROCESS IN CEMENT KILN
- SHREDDED OR WHOLE
- AIR QUALITY

V. CEMENT KILN USAGE
- U.S

- EUROPA

- ASIA
- MOROCCO AND OTHER COUNTRIES

VI.  AVAILABILITY FOR EXPORT TO WERERTD® THE DALYIC STATE P



CEMENT FACILITIES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES

L
?«PANY NAME

PLT/MILL CITY

STATE

APPX. SIZE

TIRE BURNED

= Circle, Inc
t Crow Cement Co.

pona Portland Cement Co. "’

[Grove Cement West, fne:

.omm Portland Ccmcm N
Ccmcm—Calavcm CcmanCo..

ida Crushcd S(onc Co
t Resource Recovcry

-Atlanta

Atlanta

_| Boxcrow Midlothian ...

MOJ'?"E -

ord Hm Ccmcm Co

r Cement Co.

Charlevaix N
.| Qeveland. ...
Gmchl' c!d

Tems

Washington
R Tlinois.
| Kentucky

Texas

%% éansytvania

Michigan
Ohxo

R

: vh .

X2
2-, wire [ree

22XKE

lzsxas

shredded: 0

' Z°, wire (ree

shrcddcd

R

“""5»:. "" "'
2' wire frcc

'AM

CLone Star Davenport California
noke Cement Co. Roancke .. [ Virginia whale
thdown, Inc. (Soulhwcslcrn) _|Lyons  |Lyons Colorado B ERE
“mmg?“undccmh&qp'& il e v | Faitborm -1, Ohbio- il whole—367 ..
REIGN FACILITIES:
ideiberger Cement Plant W. Germany
1e Circle Dry Process Cement Works. -~ ..| Hope -~ | England .| whole
.'tomo Cement Co. Japan .
da Coment Co. T TR R [ I ddpan
ichibu Cement Co. Japan
aka Cement Co. Japan

. May 3, 1991
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ANALYSES OF YARIOUS TIRES

TIRE TYPE

SOURCE

ENERGY
CONTENT
(BTU/LB)

COMPONENTS, PERCENT BY WEIGHT

CARBON

~

FIBERGLASS
STEEL-BELTED

NYL.ON

POLYESTER

: \_s :

A £l
KEVLAR-BELTED

)
UNSPECIFIED
TIRE

f\:'\_ 35- e

UNSPECIFIED
TIRE

POPE, 1991

,‘\

{Ml

HALEY, 1984

B L

IRYAN, 1989

POPE, 1991

A
POPE, 1991
ki

b tH

ARl
POPE, |99|

,(4)
S

14, 908

':z'ai

4, 152

F Mi
‘l6 870

. .'_Z!"L}&é
16,146

15,550

13, 951

I, m |

USRS U I et
I HIPERAE. X > 3ten 3 [
.‘}1 e F IR

Tl

5!’

75 80

f
$3.20

IYDROGEN
) w

SR

7 lo YR

NITROGEN

0.30

OXYGEN
o 4.39
© 4.40
542

1.72
201

NR

N ,2.50

NR - NOT REPORTED

May 3, 1991
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TYPICAL COMBUSTIBLE WASTES

+ Halogenated solvents (e.g., tetrachoroethylene)

- Non-halogenated solvents and the still bottoms from the recovery of such solvents
(e.g., acetone, benzene, MIBK, cresols, toluene, isobutanol, etc.)

« Distillation bottom tars from the production of phenol/acetone from cumene
« Slop oil emulsions, tank bottoms, and sludges from the petroleum refining industry
+ Distillation bottoms from the production of chlorobenzenes, trichloroethane, etc.

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

« Herbicides, pesticides, and insecticides
« Gasoline, kerosene, diesel, fuel, oil sludges, and 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

f
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Generated by Busmesses and Industnes

‘e;-Waste Type

s Waste\Generators

':' -7,";4;"}.., e TR ORNEUE CRARCE/

e Chemxcal Manufacturers Strong Acids and Bases
Spent Solvents :
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Metal \lanufacturmg o - ~ - Paint Wastes Containing Heavy Metals

. Strong Acids and Bases
Cyamde Wastes
. Sludges Containing Heavy Metals
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SPECIFICATIONS OF SUPPLEMENTAL FUEL" ;

Heat Content

Viscosity

Odor

Suspended Solids”
Sulfur
Nitrogen

Halogens

Inorganic Acids & Bases

Water

-
Wy

8,000 Btu/lb. minimum o
(5,000 Btu/lb. with supplemental fuel)
12,000 Btu/lb. preferred

Less than 3,000 centipoise

Characteristic of solvents

Reference ASTM 1296-69

30% maximum
3% maximum
1% maximum

10% maximum (normally 2 - 4%)

Extractable pH of 4 - 11

20% maximum (10% as separated phase)




SPECIFICATIONS OF SUPPLEMENTAL FUEL

" (continued)

Ash content 30% maximum

Heavy Metals (barium, Barium 1,000 ppm
chromium, lead, zinc) Cadmium 300 ppm
Chromium, total 2,000 ppm
Lead - 750 ppm
Mercury 1.0 ppm
Zinc ~ 3,000 ppm

Beryllium 0.4 ppm-
Silver 5.0 ppm
: Arsenic - 5.0 ppm
Selenium 1.0 ppm

PCB Less than 50 ppm

Benzene Exclusion Leve! maximum 3

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

2. Materials otherwise meeting the requirements for Acceptable Malerials under this Agreement will be deemed to be Acceptable
Materials with regard to size or particulates 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 diameter.

3. In the absence of an Exclusion Level for Benzene, the maximum level shall be 0.5%.
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A waste is hazardous if it exhibits arty of these four char
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* 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

¢ 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



¢ Controls include
- Process control computers
- Quality control laboratory
- Microscopie analyses

- Manufacture quality controlled and acceptable
clinker and cement all the time

® Results

- Good quality clinker

- Better production

- Lower operating costs

- Longer refractory life

- Lower fuel usage and costs



Dara pertinent o incineradon of chemical wasics

Cridcal waste incineration
parameers

Physical and chemical propertes

Uldmate analysis

Menls

Halogens

Heating value

Solids

Liquids

Gases

Organic pordon

Special characteristics

Toxicity

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

Ca. Na. K. Cu. V, Ni, Fe, Pb, Hg. Cr, Cd, as,
g:c;ﬁda. bromides, fluorides

Btw/1b or cal/gram

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

Percent tocal organic carbon
Corrosiveness, reacdvity, flammability

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

Sources: Lauber (1982).

Branscome et al.

(1985).



COMBUSTION, PRODUCTS AND CLINKERING ACTION

High temperatures, long residence times, excess

oxygen, 1 to 2 per cent, mixing action, and excess

heat mass yields complete organic and metal
destruction

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

/



FUEL SQURCE.
*Wet/Dry ___644'Stack
Limestone (169 Maters) Chlorinated Solvents Coal,
Silica Slorpge Waste Oll,
Clay Waste Chemlcals
Iron Ore Shut
Slurry/Dey ; Coscrele f‘
Fce__d__’, Ike . Valve
‘ l—l Hi T A 3 00 l
— —_— amas emp. Oox. 4
é e (2100'5) "
I .
p—s —— (inses S St =

——+ Sollds

Electrostatic /

Precipllator

Preclpitator
Dust Screw

Typical Kiln

Dust Return
o~

s L=
—— | Inclined 3°to 6° : __‘\___—
e, W Cooler

1_Clinker

13'x 400 TS
(4m x 120m) 5 T’gﬁh\ ~Clinker

Bag House— |

Schematic drawing of a typlcal cement kiln (Source: lauber 1982,
by permisalcn of the publisher.)

Reprinted



PUBLIC RELATIONS

¢ Cement plant must be neighbor friendly

¢* Good housekeeping, neat and green appearance,
minimum fugitive, dust and clean stack emissions

e Must answer immediatly concerns of employees,

neighbors, customers, share-holders and government
officials

e 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

e Company must tell, explain, show and demonstrate
credibility

~
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* 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

o
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AGREEMENTS WITH GOVERNMENTS, GENERATORS,

SUPPLIERS, AND TRANSPORTERS

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

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

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

-

P
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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

e| aboratory

- Complete, testing equipment and trained personnel

- Audit and control of sampling testing and storage
of alternative fuel samples, kiln feed samples,
clinker samples and cement samples

1/



» 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

T
.{\-.



Appendix D-12

Air Emissions Associated with the combustion of Scrap Tires
for Energy Recovery

43



OHIO AIR QUALITY
DEVELOPMENT AUTHOGRITY

- P PVY RN —————
e -

SAIR-EMISSIONS :,:ccsmacs
FAIR:

fCOMBUSTIONDF o By =

«mwm@u

‘SCRAP TIRES FOR =—-. :

TN egare g Y,

*ENERGY RECOVER ’

o o : ‘;j
T AR T VN IR Ny séﬁ

MALCOLM PIRNIE, INC.
6161 Busch Blvd.
Columbus, Ohio 43229

May, 1991

\



This report was conducted under
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NYMS AND ABB TION. ntinued

Term

Kilometer

Pound

Meter

Million

Manganese

Megawatt

Nitrogen

Nanogram, one-billionth of a gram (1x10° g)
Nanograms per dry standards cubic meter
Ammonia

Nickel

National Institute for Occupational Safety and Health
Nitric Oxide

Nitrogen Oxides

Oxygen

Ohio Environmental Protection Agency
Polynuclear Aromatic Hydrocarbons

Lead ‘

Polychlorinated Biphenyls

Polychlorinated Dibenzo (p) Dioxins
Polychlorinated Dibenzofurans

Particulate Matter

Particulate Matter with an aerodynamic diameter less than 10 microns
Parts per billion

Parts per million

Parts per million in dry volume
Parts per million on a volume basis
Pounds per square inch - gauge

Resource Conservation and Recovery Act
Refuse-Derived Fuel

Tin

Selective Noncatalytic Reduction

Sulfur Dioxide

Sulfur Trioxide

Square Inch

Solid Waste Management Plan

All isomers of tetrachlorodibenzo-p-dioxin
Toxicity Characteristic Leaching Procedure
Tire-Derived Fuel, exclusive of whole tires

Rev. 2, May 3, 1991
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ACFM
B(a)P
BACT
Be

Btu

°C
CACO,
CaSO,
CaSoO,
CEM
(6(0)
CO,

DNR
EPRI
ESP

FGD

HSO,

kcal

1737-01-1

Term

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

Continuous Emission Monitoring
Methane

Carbon Monoxide

Carbon Dioxide

Chromium

Copper .
Department of Natural Resources
Electtic Power Research Institute
Electrostatic Precipitator

Degrees Fahrenheit

Feet

Flue Gas Desulfurization

Gram o
Grains Per Dry Standard Cubic Foo
Hydrogen

House Bill

Hydrogen Chloride

Hydrogen Fluoride

Mercury

Higher Heating Value

Water

Sulfuric Acid

Hour

Kilocalorie

Kilogram

Rev. 2, May 3, 1991
Page 1
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ACRONYMS AND ABBREVIATIONS (Continued)

Acronym  Term

THC Total Hydrocarbons

TPD Tons Per Day

TPY Tons Per Year

TSP Total Suspended Particulate Matter

TWA Time-Weighted Average

ug Microgram, one-millionth of a gram (1x10* g)
USEPA United States Environmental Protection-Agency -
USGS United States Geological Survey

ug/m’ Micrograms per cubic meter

VOC Volatile Organic Compounds

yr Year

Zn Zinc

ZnO Zinc Oxide

17370141 Rev. 2, May 3, 1991
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L ARY AND DEFINITION OF TERM

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.

bber:

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
for disposal.

Flue Gas Desuifuriration:

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.

ECDD:

Short for polyclorinated dibenza-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 (homclogs).

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

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
HCDD 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:

2,3,7,8-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

BCDEF:

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.

PM-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.

A group of chemicals that t(ﬁa); 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. Naphthalene is the lightest of the PAHs
.and is one of the lease toxic, whereas benzo(a)pyrene is one of the heaviest PAHs and is
the most hazardous. Benzo(a)pyrene is a known carcinogen.

Solid Waste Management:

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/bza 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, elccpic 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_signiﬁmnt heat content, and under controlled
conditions this heat can be extracted for a beneficial use.

Several other issues, however, must be addressed concerning the use of
scrap tires for heat recovery. These include the issues of chipping or shredding

technology reliability, regulatory review, uniformity of air emissions data and test

methodologies, and ash characteristics.
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1.0 INTRODUCTION

This document addresses the final disposition of automotive tires which have been
discarded (scrap tires). Adverse environmental effects and threats to public health and
safety may develop if scrap tires 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 trossings. 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 amficxal 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
recyclihg 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. F;dr 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 cxpanded use of the rubberized asphalt (Burger, 1991).

Haas (1990) mduntcs t.hat it is time that scrap tires be used as a source of energy
recovery in addition to recyding or reclaiming tire parts. Ass&sing 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 Department 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 in Scrap Tire News (January, 1991) describes a Japanese facility,
which incinerates tires. In Japan, approximately 35 percent of all scrap tires are burned for
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fuel. Figure 1-1 illustrates Japan’s use of scrap tires and the extent that each option is used.
Japan is currently looking at alternative fuel sources due to the ongoing unrest in the Middle
East, which is the source of approximately 60 percent of the country’s energy requirements.
As a result of the oil crisis in the 1970%, 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 too 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 appraximately 900°C (1600°F) within the current
incinerator, and generates 10,240 cubic meters of gas per hour. This gas flows into an
adjacent boiler and then to 2a economizer or heat exchanger, where it is desulfurized and
goes up the stack. The system is computcr-contmlled.

The availability of scrap tires for energy recovery appears not to be a concern. In
addition to the 240 million tires scrapped each year in the U.S,, 2 to 3 billion scrap tires are
estimated to be presently stockpiled at disposal sites, a majority of which are illegal sites.
As these tires are awaiting some removal/disposal action, a great potential exists that the
tire pile will catch fire. .

According to several sources, only 25 to 30 percent of the waste tires discarded each
year are used productively, 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 dumped. Thus, at least 150 million tires are made available each
year for energy recovery.

Reliability of a continuous tire supply can be a concern, especially for facilities
located in remote areas (e.g., Midlothian, Texas). For these facilities, scrap tires are not as
easily accessible, and/or have higher transportation costs compared to facilities located in

173701-1 1-2 Rev. 2, May 3, 191



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 burnwig 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 tost 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
mto new products. However, the energy required to reduce the size of the tire chips
increases dramatically as the size of the tire chip decreases. Thus, the smaller a tire chip
size is needed, the more expensive the price is to obtain it. Apprommate.ly 40 Btus are
expended to produce one pound of 6" x 6" tire shreds, whereas 750 Btus are reqmred to
‘produce one pound of 1" x 1" tire chips (Burger, 1991). Boilers requiring wire-free crumb
rubber material, 20-30 mesh, may pay an average of $160/ton (Scrap Tire News, March,
1988 from Burger, 1991). However, 2° TDF with steel may only cost $20/ton. Boiler types
can determine the tire chip size requirement. Co-firing pulverized coal or cyclone-fired
boilers require 1"x 1" or less TDF, whereas stoker-fired and fluidized-bed boilers can accept
2" x 2" to 4" x 4" size shredded tires (McGowan, 1991). Burning tires in pulverized coal or
cyclone-fired boilers may not be cost-effective, whereas burning tires in stoker-fired or
fluidized bed boilers may result in a cost savings. Keystone Cement Company in Bath, PA,
currently has a permit to burn scrap 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, $30-30 per ton. However,
because TDF has a higher Btu content, TDF can generally be cheaper per MBtu than coal
($1.10-$1.80 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 appronmately $1 per tire or less. Thus, tire fuel could be
approximately $20 per ton, assummg tire chxp sizes are between 1.5 and 2",

The town of Manitowoc, Wisconsin has offered to prcmdc shredded tires to
Manitowoc Public Utilities (MPU) and would pay $3 for each ton of ures 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 econon:ic argument for burning scrap tires.

The state: 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 Resoarces
(DNR) will pay for stack test during source test-burns to obtain quality emissions data aud
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 research new uses
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and expand existing uses for scrap tires. Wisconsin’s grant program is funded by monies
generated from a $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. Illinois is currently funding five TDF
test-burns in 1991. This fund is supported by a $0.50 revenue received per vehicle title, and
is used to establish the Used Tire Management Fund.

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

The purpose of this siudy is to compile and analyze available air emissions data on
the use of scrap tires as a fuel source for combustion. The consequences of scrap tire
combustion on air quality, and the identification of areas in which additional information
is necessary are presented in this document. This report does not address potential
associated issues, including shredding 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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POTENTIAL USES FOR SCRAP TIRES IN ILLINOIS

TABLE 1—1 (Page 1 of 2)

POTENTIAL
AJSES

% of IL
Tires Use

MARKETABLE

Soil A:“ditives

Upto

Upto
100%

1-2

1-2

ADVANTAGES

Increases Fish Hahuuon

Lonog Life

Marketable Commodity

Loager Wear
Notse Buffer

Improves Soil Quality

Fi

DISADVANTAGES

May Move

Limited Number of Tires Used

| Limited Number of Tires Used

High Cost

Mixed Test Resuits
Requires Special Equipment
Not Proven Eccnomical

Limited Number of Tires Used

Limited Number of Tires Used

Limited Number of Tires Used

Limited Number of Tires Used
Not Economical
ted Market

Limited Number of Tires Used
Fixed Sales for Compost

Limited Number of Tires Used

Limited Uses

.Red';

.| Pipe Rollers

Floor Mats, Carpet Pads

PRODUCT

Breakwater

Retaining Walls
Erosion Control
Crash Attenuation
Structrual Fill Material

Crumb Rubber

Roof/Roed Scalant

Farm Machinery Rollesz

Tire Chips

Mud Guards

(From Burger, 1991)
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TABLE 1-1 (Page 2 of 2)

POTENTIAL USES FOR SCRAP TIRES IN ILLINOIS

Eat. % of IL

MARKETABLE

Tires Use

10

90-100

Uaknown

5-10

Reduction of Supply

ADVANTAGES

Compatibie wiht Existing Fuel Increases Air Emirsions

PRODUCT

Qil & Combustible Gas
Carbon Black

®C =a

(From Burger, 1991)
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G. For boilers
93 (13%)

F. For relining metai/making paper

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

A. For reclaimed rubber
135 (18%b)

H. Amount

remaining
unused
103

(15%)

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
Japan’s Use of Scrap Tires FIGURE 1-1
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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

1737-01-1 Rev. 2, May 3, 1991
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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. coa! 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 24 lists the major chemical elements in -ashes -of coal and TDF and their

. concentrations.
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TABLE 2-1

ANALYSES OF VARIOUS TIRES

ENERGY COMPONENTS, PERCENT BY WEIGHT

SOURCE (BTU/LB) | MOISTURE| ASH SULFUR | CARBON | HYDROGEN | NITROGEN | OXYGEN

POPE, 1991 RES

POPE, 1991 40

|poE. 1991 s
e POPE, 1991 .. ............ ) | 1.72

KEVLAR-BELTED [POPE, 1991

2
UNSPECIFIED

HALEY, 1984 | 16,146 | 0.00 1.50 180 820 - 130|  o020|  nr
TIRE '

UNSPECIFIED

RYAN, 1989 | 15,550 050 5| 12| s320] 110] 7 030|250
TIRE

NR - NOT REPORTED
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TABLE 2-2

ANALYSES OF VARIOUS TIRE-DERIVED FUELS (TDF) /

BNBRO;J COMPONENTS, PERCENT BY WEIGHT
CONTE
TDF TYPE SOURCE BTU/LB) |MOISTURE | ASH BULFURCARBON HYDROGEN [NITROGEN JOXYGEN|CHLORINE [VOLATILES®

CRUMBRUBBER

_. PIRSCHELE, l99|

1630 MR _NR 6480
12 *ruzz- [ORANGER & CLARK, 1991 l3,8i3 0.07 64.66
I/ X 12" WIOSTEEL  EIRSCHELE, 1991 15560 | MR 60.90
1" X 1°W/STEEL . EiRSCHéu!, 1991 14,860 240 NR 60.70
1° X 1° W/ STEEL 15,690 130 NR NR
1 X 1" W/O STEEL L1257 .. MR NR
7 SHREDDED W/ STEEL, PHALENETAL, 1991 18,787 0| sr| 1 737 681 037 s.12 NR n
2" RUBBER W/ METAL [GRANGER &CMRK 1991 13,362 0.75 23.19 133 67.00 581 025 1.64 0.03 5423
2"RUBBER W/OMETAL [JRANGER & CLARK, 1991 009 6131
1- 112° UNSPECIFIED TDF HOWE, 1991 12572 gss| 14761 119] 202 5.96 025 127 " NR 5433
UNSPECIFIEDTDF  POPE, 1991 14,500 000 4st| 124] 8440 1713 024 218 NR NR
UNSPECIFIEDTDF  |BURGER_ 1991 14,500 0s0| 1000| 140] 7800 NR 002 NR 0.15 65.00
UNSPECIFIEDTDF  SCHREURS, 1991 14,500 10| s-2| 160 NR NR NR NR NR NR
SHREDDED TDP OAGLIAET AL, 1991 16,250 0.62 4.78 123 8387 7.09 0.24 2.17 NR NR
NR — NOT REPORTED

¢ — PROXIMATE ANALYSES
** — FIXED CARBON ONLY
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MAJOR CHEMICAL o
COAL AND THREE RUBBERI Ss AMPASH

RUBBER 2*

W/O METAL

_W/METAL

RUBBER 2*

ASH ANALYSIS (%) _

Alummnm a_, A‘zo;;

_smcon as sloz £

COAL

o a1ssl T

909

5.16

1.93

.COunﬁn‘ -
All valucs nprmalized 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

ENERGY CONTENT COMPONENTS, PERCENT BY WEIGHT

COAL TYPE SOURCE @runy-  |momsture| asu | surrum | camrson | HyDROGEN | NTTROGEN | OXYOEN | CHLORMNE| vOLATILES

UTAH COAL CALIFORNIA AR 12, 359| 844 079 7148 5.00 137 9.64 0.04 NR
RESOURCES BOARD, 1984

UNSPECTFIED CALIFORNIA AIR 1.00 12.50 NR NR

WESTERN COAL RESOURCES BOARD, 1984

WYOMING SUB-  |CALIFORNIA AR o0 25.63 NR NR

BITUMINOUS COAL RESOURCES BOARD, 1784

WEST VIRGINIA MC GOWIN, 1991 NR

BITUMINOUS COAL

CLINTWOOD BED | VIRGINIA POLYTECHNIC 31.90

VIRGINIA COAL INSTITUTE, 1990

NORTH DAKOTA  |SCHREURS, 1991 NR

LIGNITE

UNSPECTFIED COAL |BURGER, 1991 37.00

UNSPECIFIED COAL |HALEY, 1984 NR

UNSPECIFIED COAL |TRAVERSE CITY NR
LIGHT & POWER, 1984

UNSPECTFIED COAL {ORANGER & CLARK, 1991 1.13 547 0.01 34.08

UNSPECIFIED COAL [GAGLIA, ET AL, l”l 130 . v NR NR

UNSPECIFIED COAL |PHALEN, 1991 1.50 .29 NR 20.97

NR - NOT REPORTED
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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 Acux;ex
(Ryan, 1.V, 1990). During this study, more than 50 volatile organic compounds (VOCs)
were identified. Results indicated that the main emission products identified due to
incomplete combustion were mono and polyaromatic hydrocarbons. At least one of these
compounds, benzo(a)pyrene, is a known carcinogen. Data also indicate that approximately
12-50 grams of semi-volatile organics can be emitted for every kilogram of tire burned. In
addition, zinc was identified to comprise nearly 50 percent of the total ash residue,

33 ' TIRES AS BREEDING GROUNDS FOR INSECTS 7

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 absorb_ed by the dark surface of the tire. These
conditions create an excellent habitat for mosquitos, and when coupled with an absenc: .-+
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 attribute.; to
the importation of used tires from other continents to the U.S. The invasion uf 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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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 __ TIREFIRES _ ©
o T e St wo sl

As scrap tires accumulate at stockpiles and dumps, they create potential fire hazards.

. Arson is the number one cause for tire fir.-. ; Mmenthal, personal communication). On
October 31, 1983, a fire began in Winches:«:, * “vzinia and brumned for nearly nine months.
This fire began in a dump containing appm;amately 5 mﬁion truck and automobile tires.
On November 4, 1983 air samples were coliected 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 Healtt, (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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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 norvegicus (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
disposal at landfills. Illinois passed the Vector Control Act in 1989, which places a ban on
land disposal of whole tires, effective July 1, 1994. According to this law, whole tires can
only be accepted at landfills which have the capabilities to shred, chop, or slit the tires, and
which have implemented programs to actively seek other disposal options for the processed
tire material (Burger, 1991). A discussion of legislative activities in the state of Ohio is
contained in Section 7.

- WMwWrer o L cla

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 g:llon 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

1737-01-1 3.3 Rev. 2, May 3, 1991



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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STATE FUNDING STORAGE | PROCESSOR| HAULER LANDFILL MARKET
SOURCE REGS REGS REGS RESTRICTIONS® | INCENTIVES

AZ in%':;z;:: v/ bana whole tires
CA | s25aredisposal tee e 7 grants
Cco Ve v
CT Ve
FL $12tre retall salss Ve Ve v tires must be cut RAD grants
IL $.5Qnvehicis tile e e v granisioans
IN p:mm(;;:;m. v tires must be cut grants
IA bans whole res
KS | ssotireretaisales *| -~ ¢/ Ve v tires must be cut grants
KY $1Akre retzil salss v tires must be cut
LA Ve tiras must be cut
ME $12ire disposal fee v/ v draft g Lntefoans
MD mﬂ, v Ve /
MI $.50/vehicle title (ee 7 e Vs grants
MO | s.501ke reai sales V4 7/ bans whole Lres fundssasting
MN | s4rvenicie tiie transer v/ v/ v m grants
NB $12ke retail sales grants
NH vomglslmm {ee l
NC :“ﬂ':,"m': v v v tires must be cut mm
OH tires must be at
OK | Wmmees |~ 7 |7 T
OR ‘;ﬁ'nm v v v tires must be cut S0/,
PA v R&D grants
I = A
SD v v tires must be ct
™ bans whole tires
TX Ve bans whole tiros
UT | 200
VA foe on n:w tire sales fundstesting
vT tires must be cut
WA | Srenea 7 v 7 s
wi . e e v v/ tires must be cut $20%0n

* Moy of 28 NEve SRCOSSY SQLILEONS L8 FEGL WNEG D) 818 O SACRd OF LYEORSE DNOr 10 landaliing. Some asow kY aCOve-grou. 1 sIge of Livess & xcale. OH,
NC. CO ave comadenng or eloweyg sonedly & e vees. Whate ivas are dacouraged dom lneble m mest casas by e or Oy Agh sapossl e STN - Jan. 1991
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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 number 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 VOC:s, 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 safnplw 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
sxgmﬁmnt differences observed between combustmg 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 alsv varied significantly. Table 4-2 shows the major constituents and
concentrations, «xpressed as oxides, in the coal and TDF ash samples. Zinc oxide (ZnO)
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is added during the rubber compounding process to control the rate of vulcanization, and
appeared to be the cause of the high zinc concentration in the fly ash.

Although most combustion facilities may viably burn TDF, boiler types can also
determine whether combusting tires is economically feasible. Test burns on several boiler
types (pulverized coal-fired, stoker-fired, cyclone-fired, fluidized bed boilers and wet-bottom
boilers) indicate that not all boiler-types combust tires with the same degree of success. The

following section provides a review of these four boiler types.

4.1 BOILER TYPES

Pulverized coal-fired boilers require coal to be finely ground into the consistency
of face powder. The ground coal is blown into the fire box where it is combusted. The cost
to grind TDF into a similar consistency is very high and generally not considered
economically feasible, (Stopek, et al). |

Stoker-fired boilers typically combust 3/4-inch minus coal and can readily burn TDF.
Combusting 1-inch minus TDF in stoker-fired boilers is generally feasible up to about 10
percent TDF. Stoker-fired boilers are common in industrial applications, but are rare in
utility systems.

Cyclone-fired boilers combust coal that is crushed to a size such that 95 percent of
the material is less than 1/4-inch. Several utility boilers are currcntly undergomg studies
to determine the maximum TDF size that cyclone burners, which are attached to the outside
of the boiler, can effectively and efficiently combust. Coal and TDF are fed into one end
of the cylindrical cyclone, and combusted at high temperatures (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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process is an efficient method of trapping the metal present in modern tires (e.g., steel-
belted radials) as well as trapping ash. These by-products become a constituent of the
clinker and are eventually incorporated into the finished product. As a result, this
consumption of iron from combusting tires has reduced the costs for supplemental iron for
some cement manufacturers. Advantages to combusting waste tires as a supplemental fuel

in cement kilns are as follows:

1. Nitrogen and sulphur emissions and ash quantities 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 iutroduces 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 int6 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 procdcs whereby whole tires are
combusted in long kilns without preheaters (E. Hansen, personal communication). 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 combu;tioﬁ system in
Hope, England, where whole tires are combusted.

Table 4-3 lists facilities in the U.S., Japan, and Europe which have tested or are
currently combusting scrap tires in their cement kilns as a supplemental fuel, and the
approximate size of tire or TDF it can combust, if known. According to Kearney (1989),
over 69,000 tires are combusted in Japan each year as fuel in cement kilns. Japanese
cement companies typically combust whole tires in their kilns.

An estimated 40-50 kilns in the U.S. are presently equipped with preheaters/pre-
calciners, which can efficiently combust scrap tires. In general, the existing emission controls

on kilns are suitable for flue gas cleaning when combusting waste tires. Emission standards
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the combustion process. Emissions of dioxins and furans are also minimized due to the
extremely high temperatures within the combustor.

The wet-bottom boiler has a slag layer on the bottom that keeps temperatures at
about 3,000°F. This temperature is hot enough to vaporize whole tires immediately without
producting environmental effects (The Herald-Star, 1990). In wet-bottom boilers, the ash-
handling system can accommodate the slag produced by the steel from the tire beads and
belts. Wet-bottom boiler furnaces have lower and upper sections. The lower portion of the
furnace maintains a high, constant gas temperature, allowing molten slag to fall onto the
floor bottom where a pool of liquid slag is maintained and trapped in a slag tank containing
water. The lower temperature in the upper portion-of the*furnace allows gases to cool
below the ash fusion point. Ohio Edison Company has test-burned whole tires (up to 32%)
in their 42 megawatt coal-fired, wet-bottom boiler, the only one of its kiad in Ohio, with
decreased air emissions (See Section 7.5).

4.2 TYPES OF COMBUSTION FACILITIES “,'

— s s A

Scrap tire combustion methods are discussed in detail in a report by the Scrap Tire
Management Council (Kearney, 1990). Varicus bamers to the expanded use of these tire
combustion methods were also dxscussod. The followmg sections summarize four of the
most combustion methods.

wa
CEMENT KILNS .

....... -5 421

de SRS, i pwiuiing
The basic elements of cement are calcium, sxhcon, aluminum, and iron. Mixtures of

finely ground calcareous material (¢.g., limestone), argillaceous material (e.g, clay, shalc)
and sihwous material (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.
Combu‘s‘ugg ‘wastc ur‘u for energy recovery in cement kilns has been widely used m
fiﬁ}.&pc and “Japan si since about 19‘7;(}-13];;: 135:13 Thc cz;r;;;‘t k:l;’}:g;ﬁp;‘ovcd 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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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
poteatial 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 5 ‘supplement to hog fuel. Because scrap tires
also have high heat values and essentially no moisture content, TDF has recently gained
acceptance as an am’lﬁry fuel in this industry. Table 44 lists pulp and paper mills which
have tested or are regularly combusting tires as an auxiliary fuel in their boilers.

423, FLECTRIC UTILITIES, .,

Scrap tires can be combusted at electric utihty 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 ticzs 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" » 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 cyclom'é 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 on 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 oompoﬁiids. :

The heat generated during the combustion process at the Modesto facility is used
to convert boiier water to steam. Output from the two boilers is 125,000 pounds per hour
of 930 psig steam. Hot offgases, produced during the cox.iibustion.praéess,v 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, located on the boiler walls in the economizer section, mix ammonia with
the hot flue gases reducing nitrogen oxides. The second stage includes a fabric filtration
system (baghouse), which collects particulate matter from the flue gases in a baghouse.
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Finally, after leaving the baghouse, the flue gases enter a spray tower, where a lime slurry
in a wet scrubber absorbs sulfur gases and hydrogen chloride (HCl). The remaining gas is
then exhausted through a 120 ft. stack. The air emissions testing at the Modesto Energy
Company’s tire-to-energy facility is summarized in Section 6.

All by-products and ash produced at the plant are sold for recycling. The ferrous
slag goes to cement factories; the zinc is recovered from the fly ash, which is mostly zinc
calcines; and gypsum is used as a soil conditioner by local farmers or sold to cement kilns.

The Modesto plant is located near the world’s largest known tire dump with an
estimated 40 million discarded tires. The plant charges a tipping fee for each new scrap tire
received; but pays the owner of the pile for-each tire withdrawn from the pile. Tires with
high treads suitable for retreading with useable casings are sold to tire retreaders. The
remaining tires are combusted to generate electricity which is sold to utilities.

Oxford Energy’s second plant in Sterling, Connecticut is scheduled to begin
combusting tires by mid-1991 (Valenti, 1991). This plant, which is anticipated to cost
approximately $100 million (Oxford Energy Co., 1989 Annual Report), is designed to
combust up to 11 million tires per year (compared to Modesto’s 5 million tires per year).
An anticipated 30 megawatts of electricity, enough to serve 28,000 homes, will be sold to
Connecticut Power and Light.
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PUMAr ING UaE

COMPANY NAME: powdle Lewen? @y -

PLANT NAME: S €
ADORESS: B Bek 22,
_#&104/14 /4 Zu7s

PHONE NO.: ~a3%) 992 - /5¢/
ENVIRONMENTAL ENGINEER/CONTACT: Larvy CaEeS

MILNS
# OF RONERS: & llwr — M / Bukimi 785
CAPACITY QF EACH: 5‘.3"& 8oa 14}
HEAT RATE OF BACH: "325 odo «R /’M.e.
WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED WHOLE SLIT

MAXIMUM TiRE PIECE:
OTHER FUELS:
% TIRE OF TOTAL FUEL: 70 7o

POLLUTION CONTROL EQUIPMENT:
Mo yew &wp«mr __f«ﬂe'ﬂ

CONTINUOUS EMISSION MONITORING EQUIPMENT:
Q4ra 7osr  Suxh B fertd Qad-#

FUGL HANDLING REQUIREMENTS/MCDIFICATIONS:

/Mv‘gﬁg ﬁé zg.cw

WASTE TIRE SUPPLY PROBLEMS? ves Qo
IF YES, PLEASE EXPLAIN: ‘

ANY COMBUSTION/OPERATING PROBLEMS? ~ YES T . K
IF YES, PLEASE EXPLAIN:

AIR EMISSION DATA: Z L

NOQ

————————

WAS AN GPERATING PERMIT MODIFICATION REQUIBED FROM THE STATE
REGULATORY AGENCY? s
IF YES. WHAT TYPE OF MODIFICATION?

Jn;«ﬁ s




QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME: SOUTHDOWN, INC. *
PLANT NAME: LYONS PLANT
ADDRESS: P.O. BOX 529
LYONS, COLORADO 80540
PHONE NO.: (303) 5344205
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 OlIL(haven't used in yrs)

% TIRE OF TOTAL FUEL: 1/2 TON/HR, @ 5%

POLLUTION CONTROL EQUIPMENT:
* BAGHOUSE

CONTINUOUS EMISSION MONITORING EQUIPMENT:
OPACITY
HC MONITOR AND SO» — INTERMITTENTLY

FUEL HANDUNG REQUIREMENTS/MODIFICATIONS:
- ADDED HOPPER, SCALE, AND BELT CONVEYOR

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

ANY COMBUSTIONIOPERATING 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 WRIMTEN 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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SCRAP TIRE USE
COMPANY NAME: Soghﬁestern Portland Cement Co.
PLANT NAME: Quarry Plant
ADDRESS: 506 E. Xenia Drive, P. 0. Box 191
Fairborn, OH 45324
PHONE NO.: (513) 8783-8A51
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—Ffilter—dust—eollestors

CONTINUQUS EMISSION MONITORING EQUIPMENT:
Altech system for NO, SO,, CO, (0 .0.., HC

FUEL HANDLING REQUIREMENTS/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
IFYES. PLEASE EXPLAIN: |J'mjted ta 18% af total heat innut

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

Maip Stack: PM = .02 ar/dscf @ 7% 02

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

IF YES, WHAT TYPE OF MODIFICATION? RAPCA and QEPA require
operating permit for each type of fuel burned.




SCRAP TIRE USE Eadad

COMPANY NAME: %@M&Mé@

PLANT NAME: Ol Livett ot

ADDRESS: —LBO TIRrn f172¢ Kpah
—LRekn ey LD

PHONE NO.: (e OB) 280 208 ¢
ENVIRONMENTAL ENGINEER/CONTACT: Grey £ g5l 2l  Chon Eacq

#OFBOILERS: of /# @57~ /i1 /
CAPACITYOFEACH:” 78 L itts

HEAT RATE OF EACH: (0, Le OO [Bh K foe

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

3n > WHOLE SLIT
MAXIMUM TIRE PIECE: /%x1”
OTHER FUELS: —loB M, =L Selier o)epiern
% TIRE OF TOTAL FUEL: 2 o,

POLLUTION CONTROL EQUIPMENT:

ESP =~ one oncack st
CONTINUOUS EMISSION MONITORING EQUIPMENT:
FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

Aldded hoaover, Sctavels éergﬁ ' Q en dout ?@_m_»e#. o |
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TABLE 6—12A

MODESTO ENERGY COMPANY
SUMMARY OF MEASURED EMISSIONS, 1988

AC'I'UAL EMISSIONS | L

=0 9.42x10" 5 gec
**°* 1.93x 10'_'s g/sec
' 148.4 Ib/day

Asee 13.7 ug sec 461x10™4 gsec
Ca®** mw NR
Cdee* 938 ugisec 222x1073 ghsec
Croee 6.00 ug/sec 8364 x10~5 gisec
Cusee 718 ugsec 230x 1073 gisec
Hg*** <0.17 ughec 576x10~4 ghec
Mgee* 122 ugfacc 230x 1073 ghsec
Na®e® 655 ugfsec <288x10~4 gfsec
Poees 138 ugfaec L15x 1073 gisec
Feo** 3,244 ugfsec 224x10~2 gisec
Keee 1341 ughec <2.88x10~% gsec
Za* 4OT06ughec _ U 210x 10~ ! ghaec

NOTE: 1mg=0001g lug=1x10"%¢ 1ng=1x10~%

*  Data obtained from Engineering—~ Scicnce.

°® Expressed as parts per million meths.ne.

*** Estimated baied on inlet concentrations and particulate reduction.

¢#** Permit Limit obtained from Modesto Tire Incinerator Health Risk Assessment.

NR - Not Reported

(Data from Radian Corporation, 1983)

1737-01-1 REV. 2, May 3, 1991
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TABLE 6-—-11

SUMMARY OF AVERAGE AIR EMISSIONS RESULTS FROM STUDY 1
UNITED POWER ASSOCIATION, ELK RIVER, MINNESOTA

POLLUTANT®

TEST DAY 1

TEST DAY 2

TEST DAY 3
10.4% TDF _

EMISSION
LIMIT (Ib/Mth)

(SO3 &£ HyS0,)

100% COAL

0012

08

NOT LISTED

* All emission rates in Ib/MBtu
** Includes back-half catch
se¢ Average from inlet

(From O'Brien, M.V, and Hanson, W.C,, 1983)

1737-01-1

REV. 2, May 3, 1991
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TABLE 6-9B

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

HYDROCARBONS
AS PROPANE

TDF FEED RATE
1.5 TPH 2.5 TPH 3.5 TPH 0 TPH
TEST TYPE UNITS _
TOTAL R TS T ] N OTA oupeats Sk S RIS ERRCRIE o8 TR SNSRI
PARTICULATE LBMBTU 0.054 0.047 0.056 0.053

NITROGEN LBMBTU 0273 0.280 0.273 0.274
TPH - Tons per hour
(From Woodman Engineering, Inc., 1939)
1737-01-1 REV. 2, May 3, 1991



TABLE 6~10

AVERAGE EMISSION TEST RESULTS
SMURFIT NEWSPRINT, NEWBERG, OREGON

POLLUTANT

TEST DAY 1

| wooD ONLY/|

TEST DAY 2
e Al

TEST DAY 3

EMISSION

PARTICULATE MATTER
gr/scfd @ 12% CO,

VOLATILE ORGANIC

0.022

0.0374

1122% TDF

COMPOUNDS (VOC) 110 35.1 306 189 tons/yr
tons/yr @ 8760 hr/yr B SO A SR S
(From Horizon Eugineering, 1987)
1737-01-1 REV. 2, May 3, 1991



TABLE 6-8

AVERAGE EMISSION DATA FROM BURNING TDF AND COAL*
WILLAMETTE INDUSTRIES, INC., PORTLAND, OREGON

HOGGED FUEL | HOGGED FUEL
POLLUTANT _| UNITS ‘ ONLY WITH 6% TDFE

HOGGED FUEL

PARTICULATE | gihdef | . 0.0692

WITH 13% COAL

0.0339

* All values adjusted to a steaming rate of 160,000 Ib/hr.
** parts per million

(From Vosler, 1985)

1737~-01~1

REV. 2, May3, 1991
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TABLE 6-—-9A

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

TEST 2 TEST 3

EMISSION
LIMIT
0% TDF |15% TDF_ | 30% TDF |(LLB/MBTU)

TEST 1

TEST TYPE

0.05 0.09 0.1

PARTICULATE

SULFUR DIOXIDE LBMBTU 025 033 045 12

0.000015

0.000005

TOTAL
HYDROCARBONS

* ppm — parts per million
** PAH - All polynuclear aromatic hydrocarbons were below detection levels.

(From Pace Laboratories, 1988)

1737-01-1 REV. 2, May 3, 1991
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TABLE 6-7

SUMMARY OF AIR EMISSIONS FROM BURNING TIRES
CROWN ZELLERBACH PULP MILL

TIRES, OIL, AND OIL AND PIFFERENCE LIMIT
WOOD FIRED | WOOD FIRED WITH TIRES

| 0.10 GR/DSCF
@ 12% CO,

NOT LISTED
NOT LISTED

NOT LISTED

(From Washington Department of Ecology, 1986)

1737-01-1 REV. 2, May 3, 1991
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TABLE 6—6

SUMMARY OF EMISSIONS FROM THE TDF—~SLUDGE TEST—BURN
INLAND-—-ROME, INC,, ROME, GEORGIA

POLLUTANT

TDF FEED RATE

(TONS/DAY)

HEAT RATE

TOTAL SUSPENDED
PARTICULATES (TSP)

D_ATE

(MBTU/HR) EMISSIONS®

3376 Ib/hr

NOT AVAILABLE

* 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)

1737-01-1

REV. 2, May 3, 1991



TABLE 6-—5

SUMMARY OF AIR EMISSION RATES FROM BURNING TIRES
GREAT SOUTHERN PAPER COMPANY

POWER

BOILER #

(LB/HR)

TDF FEED RATE

EMISSION RATE EMISSION LIMIT

(From Georgia Department of Natural Resources, 1989 and 1990)

1737-01~1

REV. 2, May 3, 1991



TABLE 6—-4

EMISSIONS OF PNAs AND METALS FROM BURNING AUXILIARY FUELS
PORT TOWNSEND PAPER COMPANY
(Measured in ug/m3 at 7% O,)

POLLUTANT BURNING TIRES | BURNING OIL

IFFERENCE WITH TIRE BURNING

* Polynuclear Aromatic Hydrocarbons (PNA)

(From Washington Department of Ecology, 1986)

1737-01-1

REV. 2, May 3, 1991



TABLE 6-3

SUMMARY OF AIR EMISSION RESULTS FOR NEKOOSA PACKAGING

WITH WITHOUT
POLLUTANT UNITS TIRES TIRES LIMIT

Particulate Matter

(From Wisconsin Department of Natural Resources, 1990,
and Clean Air Engineering, 1989)

1737-01-1 REV. 2, May 3, 1991
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TABLE 6-2

- SUMMARY OF RETURNED QUESTIONNATRES FROM COMPANIES
WHICH HAVE TEST—BURNED OR ARE BURNING SCRAP TIRES

COMPANY NAMB LOCATION|# B CAPACITY| HBAT RATE | TIRR SIZE; OTHER %TIRH POLL.CONTROL | CONT.EMISSION
EQUIPMENT MONITORING
Arizona Portland Cement Rillito, AZ 1 rXx2 coal 5-24 fabric collectors opacity
Ash Grove Cement West, Inc. | Durkee, OR 1 | 500,000 tonyr 10 | ESP* opacity, CO, O,, NOx
Boxcrow Cement Co. Midlothian, TX 1] 3100 tony/day | 3.5 MBiwhoa x6" cosl 10—12 baghouse $0,, NOx, opacity
Calif. Portiand Cement Co. Mojave, CA 1| 3250 tons/dsy | 3.3 MBtuon 25"x2.5" coal 30 | filter baghouse opacity
Calaveras Cement Co. Redding, CA 1 { 650,000 tona/yr shredded coal 20 | baghouse NOx, €O, O,
Champlon Intcrnational Bucksport, ME 1]500,000 ivhe | 814 MBiu X oll, coal, blomass, stucge 10| ESP opacity, CO,, SO,, NOx
Fort Howard Corp. Green Bay, Wi s ‘ 1*x1" coal, pet. coke, RDF 3 | baghouse opacity, SO,
Geargia Pacific Cedar Springs, 2| 690x10° Buwhg 22,000 Biwr/m® | 1.5°x1.5" | cosl, woodwaste, peanu] 5 | multicyclones followed by | no gas anatyzers
GA bulls, No. 6 oil, gas venturl scrubbers
HOLNAM, Inc. Seaitle, WA 1{1500stpd*® |53 MBtwst *x2° coal 15 | ESP 0,, opacity, CO
6.0 MBtu/st *x2" gas 20 [ ESP 0,, opacity
Kosmos Cement Co. Louisville, KY 1]2160 tonwday | 302,650,000 Biwhr coal 12 | baghouse opacity
Roanoke Cement Co. Roanoke, VA | ***5(1] 550,000 tons/yr | 325 MBiwhr whole 20
Southdown, Inc Lyons, CO 1] 1400 1ons/day | 4.8 MBiwitoa Fx3 waste oll, gas, coal 5 | baghouse opacity
Southwestern Portland Cem. Co| Fairborn, OH : wh-36" fossil, haz wat. 10-14 fabric filter dust collector | NO, SO,, CO,,
Uniroyal Goodrich Eau Claire, Wi 1} 100,000 Ityhr 3sq.1n. coel 5 | particle collectors on stack | O,
Willamette Industries Albany, OR 1} 180,000 lbe/hr | 3,400 MBiwdsy [2"X 4" hog fucl 2 by w{ wel scrubber opacity
Wisconsin Power & Light Beloit, Wi 2(1] 75 Mwatis 10,000 Biwkwhr | 1°x1” coal 7| ESp opacity

* ESP = clectrostatic precipitator

** stpd = standard tons per day

*** Number in parentheses indicates number of boilers burning tires.

1737-01-1

REV.2, May 3,1991
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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;
New Braunfels, Texas

Texas-Lehigh Cement Company
Buda, Texas

Texas Sunbelt Cement (Distribution Only)
Corpus Christi, Texas

1737-01-1

Contacted?
Yes

No

Yes

Does not own.
Yes

Yes

Yes

Burn Tires?
Test Burned

No
No

Yes - Testbumec

Rev. 2, May 3, 1991 \d,
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TABLE 6-1 (Page 7 of 8)

CEMENT COMPANIES LISTED IN
*THE AMERICAN CEMENT DIRECTORY, 1990"

River Cement Company
St. Louis, Missouri
Plant:
Festus, Missouri Yes Yes - Testbumed
Riverton Corporation
Riverton, Virginia Yes No
RMC Lone Star -
Davenport, California Yes Yes - Testbumed
St. Mary’s - New York Cement Company, Inc.
Buffalo, New York Yes No - No kilns
St. Mary Peerless Cement Company
Detroit, Michigan Yes No
St. Mary’s Wisconsin Cement, Inc.
Detroit, Michigan Yes No
Santee Portland Cement Corporation :
Holly Hill, South Carolina : Yes No
Signal Mountain Cement Company
Chattanooga, Tennessee Yes No
South Dakota Cement
Rapid City, South Dakota Yes No
Southdown, Inc.
Houston, Texas; Yes No
Victorville, California; No
Odessa, Texas; Yes No
Lyons, Colorado; Yes Test Burned
Fairborn, Ohio; Yes Permit Expired
October, 1990
Brooksville, Florida No
Dixie Cement Company . Yes No
Knoxville, Tennessee
173701-1 Rev. 2, May 3, 1991
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TABLE 6-1 (Page 6 of 8)

CEMENT COMPANIES LISTED IN
*THE AMERICAN CEMENT DIRECTORY, 1990"

Contacted? umn Tires?

Miron/U.S.A Ltd.
Glens Falls, NY - Disconnected number.
Missouri Portland Cement Company
Grand Chain, Illinois; Yes No
Independence, Missouri Yes No
The Monarch Cement Company
Humboldt, Kansas; Yes Yes - Test-bumec
Des Moines, Jowa Yes No - No kilns
Mountain Cement Company
Laramie, Wyoming Yes No
National Cement Company, Inc. : ’
Encino, California Yes ' No
National Cement Company, Inc. (Southeast Division) - ‘ | -
Ragland, Alabama Yes No Y
National Cement Company of California, Inc. o
Lebec, California Yes No

~ National Portland Cement Company S | ‘
Palmetto, Florida Yes No .
Nevada Cement Company . "
Fernley, Nevada Yes .~ "7 . No - No Kilns
Northwestern States Portland Cement Company
Mason City, Iowa Yes No
RC Cement Company, Inc.
St. Louis, Missouri Yes No - No Kilns
Roancke Cement Co. Yes Yes - Preliminar
Roanoke, Virginia ’
Test Burn
Rinker Materials Corporation
Miami, Florida Yes No

173701-1 Rev.2, May 3, 1991 iy
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TABLE 6-1 (Page 5 of 8)

CEMENT COMPANIES LISTED IN
*THE AMERICAN CEMENT DIRECTORY, 1990"
Contacted? Burn 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 o

Maryneal, Texas; : Yes . ) No -

Oglesby, Lllinois Yes ” No o

Medusa Cement Company o

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

Charlevoix, Michigan; Yes Yes - Testbumed -,

Clinchfield, Georgia; No Yes o
~ 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 i

Doraville, Georgia; No

Orlando, Florida No

173701-1 Rev. 2, May 3, 1991
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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
Hlinois Cement Co.
LaSalle, Hlinois 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 o
No ‘s

No .
No L oinl
No

Yes -
Test burn planned

Rev. 2, May 3, 1991
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Coastal Cement Corporation
Boston, Massachusetts

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

| Davenport Cement Company
Davenport, Iowa

Dixon-Marquette Cement, Inc.
Dixon, Hlinois

Dragon Products Company
Thomaston, Maine

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

Essroc Cement Group

Plants: )

Egypt, Pennsylvania;

Nazareth, Pennsylvania (Corp. HQ.};
Frederick, Maryland;

Speed, Indiana;

. Logansport, Indiana;

TAELE. 6-1 (Page 3 of 8)

CEMENT COMPANIES LISTED IN

"THE AMERICAN CEMENT DIRECTORY, 1390"
Contacted? urn Tires?
Yes No - Distribution Only
No
Yes No
Yes No
Yes No
Yes No
Yes Yes - Test-burned [
Yes Yes - many plants burning >
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

173701-1

Phone # out of order.
Yes Yes - have test burned. 7
Yes Yes - burn unsuccessful

No
No
No
No

Rev. 2, May 3, 1991

, l/ﬂ



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

B

CBR Cement, Tilburn Cement Company
Seattle, Washington

Centex Cement Enterprises, Inc.
Dallas, Texas

Citadel and Florida Marketing Groups
Atlanta, Georgia

Citadel Brand
Atlanta, Georgia

1737-01-1

Contacted?
Yes

Yes

Yes

Yes

Yes
No

Yes

Yes

Yes

Yes

No

Yes

No

No

No

Rev. 2, May 3, 1991 N
I

urn Tires?

No Kilns

Yes - One Day 5

No - No Kilas

No
Yes - Test burned. .

No
No
Yes - Burns 20% tjre:

No IR

No - Distribution On:



TABLE 6-1 (Page 1 of 8)

CEMENT COMPANIES LISTED IN
"THE AMERICAN CEMENT DIRECTORY, 1990"
Contacted? Bum Tires?
Alamo Cement Company
San Antonio, Texas Yes No
Alaska Basic Industries, Inc.
Anchorage, Alaska Yes No - No Kilns
Allentown Cement Company, Inc.
Blandon, Pennsylvania Yes No
Arizona Portland Cement Company Yes Yes - Burns 10% tires 7
Rillito, Arizona
Armstrong Cement & Supply Corporation
Cabot, Pennsylvania Yes No
Ash Grove Cement Company _ o
Overland Park, Kansas (Corp. H.Q.) Yes Yes
Plants:
Chanute, Kansas; No . Yes 7
Louisville, Nebraska; No Can burn tires
Foreman, Arkansas No Can burm tires
Ash Grove Cement West, Inc. '
Plants:
Durkee, Oregon; Yes Yes - test burned, in ¥
permitting process '
Inkom, Idaho; Yes No
Seattle, Washington; Yes No
Clancy, Montana; Yes No _
Leamington, Utah; Yes No, have discussed
with state.
Blue Circle Atlantic, Inc. Yes Test Burned in England. ‘%
Plants:
Ravena, New York; Yes No
Sparrows Point, Maryland Yes No kilns.
Blue Circle, Inc. ‘
Plants:
Calera, Alabama; Yes No
Atlanta, Georgia; Yes Test Burned "
Tulsa, Oklahoma Yes No - Too Expensive

173701-1 Rev. 2, May 3, 1991



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 1009 tires in a clean and efficient manner.

1737-01-1 | 6-14 Rev. 2, May 3, 1991



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 decreases in SO, emissions depending on the sulfur content of the
original coal or primary fuel. For example, the Big Stone Plant, operated by the Ottertail
Power Company in South Dakota, combusts North Dakota lignite. An initial evaluation of
the lignite reveals that it has approximately one-haif 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 (detection 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, gases. The gases are removed
from the gas stream by the pollution control equipment in collected fly ash. This limestone
injection method has resulted in 90% removal of SO, gas.

The production of Nitrogen Oxide (NO,) emissions is low due to the extremely high
temperatures in the combustor. Reduction of up to 80% NO, emissions have been observed
when operating the Selective Non-Catalytic NO, Reduction Technology, which injects
ammonia into the vapor space of the combustor. Modesto Energy Company uses this
technology to control NO, emissions at their tire-to-energy facility.

Several other factors influence air emissions when combusting scrap tires, but all of
these factors have not been thoroughly studied. Drabek and Willenberg reported that PAH
emissions would not increase if the combustion conditions are properly maintained. Other
factors such as pollution control equipment, boiler-type, size of TDF, and quality of TDF
may also influence the rate and.type of air emissions. However, the amount of influence

that each factor has on air emissions has not been determined. In general, modern pollution

1737-01-1 6-13 Rev. 2, May 3, 1991



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/MBtu, respectively. Carbon monoxide (CO) emission results were 0.17,
022, 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 sulfur 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 coa], SO, emissions ona Ib/MBtu basis, shorld be less as the percent
of TDF combusted increases. ' :

Phenol and chrysene emissions increased with i mcreasmg txre percent. No trends in
benzene or benzo(a)pyrene were observed for increased or decrcased emxssnons with the
" amount of tire m:xturc. i :

After rcvxewmg the test oondmons of the trial burn, the Vn'glma Department of Air
Polluuon Control oon51ders thc test data mconcluswe.

- — D = e -rm-w!-q

- MONSANTO CHEMICAL #

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

emxssxons and the operatmg efficxency of f Boiler #8 af Monsanto Cogg‘a“nx in Sauget,7

Mlinois! All emission test data were collected at :he exhaust of the electrostatic precipitator
(ESP) dunng 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, particulate matter emissions decreased by S0 percent,
and the accompanying ESP performance increased by 4 percent when combusting coal and
TDF. Only CO and SO, emissions increased when combusting the coal/TDF fuel. The CO
emission rate increased from 0.38 Ib/hr to 0.53 lb/hr, and the SO, emission rate increased

1737-01-1 6-12 Rev. 2, May 3, 1991
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ire Chip Fue verage Opaci

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.

20 1e te vt YIS PRI WCTITVAPIATE,  § pp” TRIGL - e -3

Air emission comphance testing was conducted on September 27 through 29, 1990
on the No. 2 boiler at the Umroyal Goodrich Plant near Eau Clmre, Wisconsin. Tm
included pamaxlate, carbon monoxxde, trace metals, and polyaromatw hydromrbons (PAHs)
determmatlons. Particulate matter emissions are controlled bya Zurn mechanical collector
Air emissions were tested at two different ﬁnng conditions: 11.5% 'I'DF and 0% TDF. The
TDF consxsted ofa mixture ofwaste oil, rubber dust, and hog scrap txr&s.

' The results of the emission tests are prov1ded in Table 6-15. The avcrage particulate
matter emission rate when combustmg coal was 035 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.’ Howcver, the low
cmlssxon rates may be due to thc low volumetric flow rate of exhaust gas. Arsemc and
cadmium emissions ex&aht‘he State standards. CO oonéentrauons measured were very low
In addmon, the concentratxons of 'I'HC, benzene, and PAHs were extreme.ly low Because

CO and PAHs are both byproducts of imcomplete combustion, their concentrations are

usually positively correlated.

Stack emissions were measured at the Virginia Polytechmc Insntute on thc number
6 stoker-fired boiler while firing coal and coal mixed with shredded tires. Emissions from
this boiler are controlled by mlilticydones. Shredded tire sizes varied from 1/4" to 8" long

and 1/2" to 2" wide. Particulate matter and carbon monoxide emissions were determined

1737-01-1 6-11 Rev. 2, May 3, 1991



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 221 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 Ibs/day. = -

6.6  AIR EMISSIONS DATA FROM OTHER INDUSTRIES

L eamserpian

An emission study was conducted from March 9 through 29, 1989 or;_ Dow Corning

Corporation’s wood-fired boiler in Midland, Michigan during a tire clnp trial burn to
determine the total particulate and PM-10 (particulate matter ten microns or less) emissions
from the boiler. Pollution control for the boiler is an electrostatic precipitator. Tire chips
are purchased in approximately 2-3 inches in diameter sizes with wires.

Samples were collected under four operating conditions: tire chips as 0%, 5%, 10%,
and 15 percent of the fuel. In addition, sampling for metals (cadmium, total chromium, zinc,
and beryllium) was performed during the 0% and 15% tire chip loading conditions. SO,
NO,, and opacity were measured using continuous emission monitoﬁ (CEMs) on the staék
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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Pollutant 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.

Thé Wxsconsm -I;;)-;v;rv 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

-t
-

communication).

. : -” pp T 5 it a0 ooy v mé
" See Section 7.5 for discussion.

"6 "AIR EMISSIONS DATA FROM A DEDICATED TIRE-TO-ENER NEKGY 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 hxatter (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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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-combustionof TDF. Beryilium, 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 oply slightly, as TDF input increased.

e T WP o

Source tests for paruculate matter and VOCs were conducted on the No. 10 boiler
stack at Smurfit Newspnnt s plant at Newberg, Oregon. Emissions from the No 10 stoker-
grate boiler is controlled bya multx-clone and a venturi scrubber The tests were performed
to fulfill air ccntaminant discharge permxt requirements for annual oomphance and to
determine if normal wood fuel could be’ supplemented wnh rubber tire clups w1thout

vxolatmg the emission standards. On May 28, 1987, on]y wood was combusted, and on June

3 and Iuly 16, 1987 tire chxps were added as l percent and 1- 1/2 percent by wexght of the
total fuel, respectxvely

"The average results from three test runs for the three twtmg eondmons 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 1-1/2 percent tires. VOC emissions
from runs with 1-1/2 percent tires were also over the permitted amounts, whereas VOC
emissions from the first two test conditions were below the allowable limits.
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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 utility boilers (Kearney, 1990). However, opacity has been observed to
increase in some utility boilers from combusting TDF (Kearney, 1990).

Overall, the compiled air emissions data from combusting scrap tires/’l'DF as a

supplemental fuel for energy recovery does not show an adverse impact on air emissions.

. - * L .. e

United Power Association in Elk River, Minnesota conducted a study on two boilers
to co-fire shredded tires and subbituminous coal. Pollution control for these two stoker-
fired boilers is a baghouse. Two studies were conducted: the first used non-steel belted, two
inch tire chips, a_nd the second used mostly two to six inch shredded steel-belted radial tires.

Durlng Study I (May, 1979), tire chips were mlxed with coal at 0, 6.4, and 10.4
percent proportions, respectively. The feeders operated normally while cdmbusting up to
10.4 percent rubber, but less fuel was fed to the boilers for the same ‘oniﬁiif"'véhen the mix
went to 6.3 percent rubber. the flames were longer and hotter at the 6.3 pereent rubber test
and xnore black snioke than normally for western coal was observed. o

Emlssxon rates from Study I are presented in Table 6-11. OveralL SO and

P A A U

parm:ulate matter ermssxon rates remamed below the exmssnon hmxt. Both pamculate
matter and NO, decreased as the percentage of tire chips mcreased | _

o Dunng study II, the percentage of shredded tires in the fuel was vaned for the tests,
from 5% to 65% by wetght, for one month to evaluate the long-term effects of combustmg
tu'es. A 50/50 nuxture of coal and rubber appeared to combust the best. Once agaxn, the
parnculate matter results mc.lude both the front and back-half mtch.

v ey e e ¥ d ey
mmmmm& Cwvend

Traverse City'Light and Power (TCL&P) received permission to combust 25 tons
per day of tire chips from the Michigan Department of Natural Resources (DNR).
Pollution control for the boiler includes a multiple cyclone with sidestream baghouse. Air

emission limits allowed by the air permit are presented below:
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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.

CHAMPION INTERNATIONAL, SARTELL. MINNESOTA

Emission compliance testing was conducted at the Champion International Mill in
Sartell, Minnesota on October 28 through 30, 1987 for the Unit 3 stack to measure
particulate matter, NO_, SO, metals, PAHs, and THC for each of three test conditions.
Test conditions included combusting 0, 15, and 30 percent TDF, respectively. Continuous
monitoring of CO, and CO was also performed during testing.

Unit 3 is a stoker-fired boiler with a traveling grate. Pollution control consists of
facilitated by a multi-clone as a pre-separator followed by a wet scrubber. The boiler
operated at approximately 90 percent of capacity for Test D;y 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 decreased to 0.47 [b/MBtu when 30 perécnt 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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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 supplenient the
oil A slight increase in arsenic also occurred when tires were used. Emissions of other
metals and PNAs from combusting tires as two percent of the total fuel were not measurably
different than when oil was used as the auxiliary fuel.

WILLAMETTE INDUSTRIES |

In order to determine the environmental impact of combusting rubber as an
alternate fuel to hog fuel, source tests were conducted at the Albany I-';aper Mill in Oregon
to analyze the hogged fuel boiler emissions. Emissions from the 185,000 Ib/hr hogged fuel
boiler are maintained by a series of mulﬁ-don& 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 etmssxon rates while oombustmg the hogged fuel and rubber tires, and
hogged fuel and coal Particulate matter emissions increased by 53 percent when
combusting tires. According to lecr (1985), the maxmlum rate of partxculatc matter
discharged occurred while combusnng 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 Ibs/day, and SO, emissions
increased from zero to 16 ppm when combusting tires. =~

When coal was combusted with hogged fuel, the only sxgmﬁmnt increase was in SO,
emissions (from zero to 6 ppm). In addition, the rate of zinc discharges increased slightly,
and particulate emissions remained essennally 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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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 Résources, 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
= ’ ° - . . Ras PR S ©

tests.

PN 2o Tl frbir s wn s mrgan over X

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

combusted, respectively, at Crown Zellerbach’s Port Angeles, Washmgton facihty The
purpose of the test-burn was to measure partxculate 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 16.3 Ibs/hr (0.14 Ibs/MBtu) with tires. Opacity
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NEKOOSA PACKAGING

On August 4 through 11, 1989 Nekoosa Packaging conducted air emissions testing
at their Tomahawk Mill in Tomahawk, Wisconsin. The purpose of the tests was to
determine differences in air emissions from combusting coal and bark versus combusting
coal, bark, and rubber in the form of scrap tires (TDF). Emissions from boilers are
controlled by an electrostatic precipitator. A summary of the air emission resuits is
provided in Table 6-3.

Test results indicated increased emissions in SO,, CO, HCI, polychlorinated biphenyls
(PCB:s), total hydrocarbons (THC), zinc, and hexavalent chromium. Decreased emissions
were observed in particulate matter and NO,. Arsenic, lead, chromium (as chrome VI), and
benzene were high for both conditions. Dioxin emissions were nearly the same for both

conditions.

T ™| A B e o i e ey m e e gt ———————_ e . 4
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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
oontrol eqmpment consists of a multr-done followed by a ventun scrubber .

The average measured partrculate concentration 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,. R

. Emissions of PNAs and metals were measured when tires were combusted as an
auxihary fuel and when only oil wa_s used as the atnrihary fuel. Table 6-4 presents the l'\.SllltS
of the air emission tests. A lnrge increase in zinc emissions resulted when oombustmg trres.
Emissions of lead, nickel, and vanadrum 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.

GREAT SOUTHERN PAPER COMPANY 3

Results from air emission testing at Great Southern Paper Company in Georgia are
presented on Table 6-5. In general, particulate matter increased, but the emission rates
were all below the emission limit stated in the air permit. NO, levels were more than one-

half the emission rate of NO, from combusting coal. In addition, NO, emissions decreased
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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 wood. Data has
revealed increases in zinc by 1500 percent (Kearney, 1990). No significant differences have
been observed with polynuclear aromatic hydrocarbons (PAHs).

’ Lower emissions of several metals including chromium, cadmium, and lead have
been observed. Lower emissions in SO, 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 mdlmte that emission rates were essenna.lly the same as those measured when
'no rubber cths were combusted (Caron, 19855 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 neéd 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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6.0 SUMMARY OF AIR EMISSIONS DATA BY COMBUSTION SOURCE

6.1 SOURCES OF INFORMATION

All cement kilns listed in "The American Cement Directory” (1990) were contacted
to determine whether their facility had experience in combusting scrap tires. Table 6-1 is
a list of all the cement companies contacted in the U.S. with information on their level of
experience with combusting scrap tires. Several state agencies were also contacted to obtain
names of other companies that have test-burned or are currently combusting tires.

Each company that indicated they had test-burned or are combusting tires was
requested to complete a questionnaire to obtain some information regarding their facility
and conditions when combusting scrap tires. In addition, air emissions data was requested
from each company. A copy of this questionnaire is provided in Appendix A; the request
letters and a list of recipients is provided in Appendix B; and completed questionnaires are
included in Appendix C. Table 6-2 is a list of companies which returned questionnaires and
a summary of their responses. No air emissions testing information was received with
questionnaires from the cement companies listed in Table 6-2. Some of the questionnaires
have some air emission data, however, no air emission limits were included for comparison.
In ad&it_ion, 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 re e

&3 AT EMISSIONS DATA FROMEILNS,

. 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 = 024 percent N versus coal = 1.76 percent N). SO, and CO emissions on the

average do not show significant changes.

Boise Cascade’s plant in Wallula, Washington is a p]llpand"pa'per

-,

? eyt — e,

source test was conducted on their lime kiln on May 20-21, 1986. ;' Particulate matter
emissions were measured when combusting natural gas and with natural gas supplemented
with approximately 15 percent heat input from shredded tires (approximately 87 Mbtu/hr).

Pollution control equipment consists of an Air Pol variable throat venturi scrubber. A 64
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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 vccur 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 nitrogeﬂ 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 speéiﬁmlly selected
to provide optimum reaction temperature and residence time. Typically, injection will be .
carried out by wall injectors, usually arrangéd in multiple zones in the furnace.

There are two known patented promses of SNCR available for resource recovery
facility applications. The first process is called Thermal De-NO and is hcensed by Exxon
Research and Engineering. The second, called the NO,-OUT process, was developed under
EPRI sponsorship, and is now licensed by Fuel-Tech. The former process utilizes ammonia
injection into the flue gas stream and the latter process utilizes aqueous urea injection. The
Modesto Energy Company’s tire-to-energy facility is the only tire combusting facility that
uses this Thermal De-No, process.
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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 precipitau;rs a}e de#ig;ned 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 electrodcs are usua!ly small metal wires. tensxoned by wexghts or by
ngld fram&s. Collection electrodes are usually flat plat&s. The electncal system consists of
high voltage components used to control the strength of the electnc field between the
dnscharge and collection electrod&. . e :

The collecuon eﬁ'icxency of an ESP system is aﬁ'ected by scveral factors 'I'hesc
include Lhe followmg' | o ..
Collection piate area p::t unit gas flow;

Gas velocxty 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) parti;:le size distribution and (3) flue gas stream characteristics.
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technology of wet scrubbers at utility facilities is a forced oxidation process. During this
process, sulfur oxidizes to calcium sulfate or gypsum.

Existing wet scrubber installations in Europe and Japan which have demonstrated
good acid gas removal capabilities have used an ESP/wet scrubber combination, with
addition of alkaline reagent (CARB, 1984). Corrosion and scaling have been the major
problems encountered in wet scrubbers using alkaline reagents. These problems can be
minimized by special design measures and by constructing the scrubber with special

corrosion resistant materials.

$33 “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
W through a cell plate, a sheet of perforated metal with the thimbles protruding from
each cell, and into contact with the tube-shapéd bag, or fabric filter. The tubular bags are
contained in multiple modular units comprising " the total baghouse system. When the
particulate laden gas reaches the filter medium, the gases pass through while greater than
99 percent of the particulate matter is collected on the filter medium. Initial collection
forms a thick porous cake of collected particulate on the bags The cake then acts as the

~ filtration medium while the bags support the cake.

' Pcnodxmlly 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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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 emissions such as VOCs aze
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 L Dry S Scmbbexs
The ﬂue gas containing fly ash and acid gases (SO,, HCI, HF, and CO) enters the
dry scrubber and is contacted with a finely atomized lime slurry. The slurry can be mjected

into the dry scrubber through dual phase nozzles or mechamall atomxzers Acld gases ,

rapidly dissolve into the liquid phase of the droplets and react with the absorbent to form

solid phase salts. Simultaneously, the solid pamdw are dned by the heat of the flue gas.

During the appronmate 10 second rwdenee time in the scrubber, the flue gas is cooled as
the water in the hme slurry is evaporated.

P

N 53.2 Vet Scr_l‘l‘b;‘b% .

If wet scrubbers are applied for acid gas control, a high-efficiency particulate control
device usually precedes the scrubber to ensure _compliance w thh the partwulate matter
emission standards apphcable to new facilmes. Electrostanc precipitators have been used
in combination with wet scrubbers as flue gas desulfurization (FGD) systems for coal-ﬁred
utility boilers. The most widely used scrubber in these applications is an open spray tower
using limestone as the absorbent. Removal efficiencies equivalent to those of dry scrubbers
have been achieved.

In an ESP/wet scrubber system, the particulate-laden gases first pass through an ESP
designed to meet the required particulate matter limitations. The cleaned gases then enter
the wet scrubber where SO, and HCI 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



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.

qaeace - WO Ganrs PR T A

52 . TYPES OF AIR EMISSIONS

Amblent Air Quahty Standards have been established by the U.S. Environmental
Protection Agency. The standards establish maximum ground level eoneentrauons of criteria
pollutants in the ambient arr whrch the agency determines to be adequate to protect the
health and welfare of the pubhc. 'I'here are both pnmary and secondary standards. anary
standards are those required to protect the pubhc health, secondary standards, which are
more restnctxvc, establish levels to protect the pubhc welfare from any known or anttcxpated

adverse effects Presently air quahty standards have been adopted by the EPA for six
pollutants, otherwxse known as cr1ter1a pollutants particulate matter, sulfur dloxtde ozone,

‘oxides of mtrogen, carbon mononde and lead.

_ In addmon to_these cr1ter1a pollutants, the air emtsslons assocxated w1th the
eombustxon of scrap tires may contain non-criteria pollutants ’I‘he non-criteria pollutants
tend to be the pollutants of greater concern to the public and regulatory agencxes 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
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53 CAIR POLLtJ'I'ION 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 reduce
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) from 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
partlculates from thc mutual attractxon between particles of one electrical charge and a
collectmg electrode of opposnc polnnty In a ‘wet scrubber, a liquid, usually water, is used
to mpture pamculatc matter. A venturi is a rectangular or circular flow channel, which
converges to a narrow throat section and then dxvergm back to its original cross-sectional
area. Venturi scrubbers are pnmarily used to rcmove ﬁne pamculate matter, but also )

ovmacxdgases 'SO, HCl and HF. :

messxons test results from sevcral combustion sources show an mcreasc in some
emissions ir. the form of fly ash or fine pamaulatc matter when combustmg scrap tires,
which can only be collected by hxgh efficiency air pollutlon control eqmpment. Emission -
data indicate that electrostatic precxprtators have had suwss in collectmg part1culatc matter
or suspcnded pamculates, wpecxa.lly zinc oxide (ZnO) due't to the charge on ZnO (Robmson,
1991) A tire burn test conducted at 'i{b;saar6~bheni;&a1 revealed an increase in the
performance of the ESP when combustmg tires. :

The migration velocity is an empirically derived value and is a function of the
electrical field characteristics, inlet particle size and resisﬁvity, and ESP design. Migration
velocity depends on the voltage strength of both the charging and collection fields. The
migration velocity also depends on the particle size; larger particles have higher migration
velocities and are collected more easily than smaller ones. Resistivity also affects the
migration velocity; the higher the dust resistivity is, the lower will be the migration velocity.
Dust resistivity is a term describing the resistance of a collected dust layer to the flow of
electric current. Resistivity can generally be reduced by adjusting the temperature and

1737-01-1 5-2 Rev. 2, May 3, 1991
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TABLE 4-1

: TYPES OF COMBUSTION SOURCES

COMBUSTION SOURCES
CEMENT KILNS PULP/PAPER ELECTRIC TIRE-TO-ENERGY
MILLS UTILITIES FACILITIBES
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 kiin, than 10 % tires of total
WASTE TIRE Steel in tires fuels on Btu Basis
SPECIFICATIONS @l supplements iron for

cement.
Whole or shredded tires.
Separate fuel feed Install metering system Modification of Uses gravity roller

FUEL HANDLING H 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 Kearncy, 1990)

1737-01-1
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TABLE 4-2
MAJOR CHEMICAL ELEMENTS IN ASH OF
COAL AND THREE RUBBER SAMPLES

RUBBER 1,2° RUBBER 2° RUBBER 2*°
W/O METAL W/METAL

Audm,ﬁ.,o

* Counting metal as Fe203
All valucs normalized to 100%
Ash and coal samples laboratory— prepared.

(From Granger and 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

RMC Lone Star _

Roanoke Cement C Roan o
Southdown, Inc. (Southwestern) Lyons Lyons Colorado o 3'x3' .
'SouthmtcrnPonlandCcmcntCo. - Fairborn. . .{Ohio. ’ _:-whole—36‘_
FOREIGN FACILI’I‘IES:

Horieibesses Comment P 1 |wooemany |
Blue Circle Dry Process Tement Works .. 1Hope: ~ |England. .| whole.
Sumitomo Cement Co. |Japan

Onada Cement Co. . Japan

Chichibu Cement Co Japan

Osaka Cement Ca. Japan

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

‘Chaxnp on [nternational
vCrown chlcrbach
Fort Haward: Corp
Great Southern Paper
Inland=Rome Paper

Willamctte Indusmw
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TABLE 4-5

UTILITY FACILITIES WHICH HAVE TEST-BURNED OR ARE BURNING TIRES

COMPANY NAME

PLANT/MILL

CITY

STATE

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

Illinoss Power.

Manitowoc Public Uulmm o

Ohio Edison Company -~ .} LT

Ottertail Power Co. ~ |BigStone Blg Stone Cxty | So. Dakota "X

Southern Electric International . - .. . _|NiagraFalls [ NewYork shredded

Traverse City Light &Power |~ |TraverseCity _|Michigan |

‘United Power Association, UPA. ‘i ElkRiver. . 7 . ..|Minmnesota - |shredded
Wisconsin Power & Light Rock River Beloit Wisconsin 1"X1"

(Source: EPRI)
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March 4, 1991

Steven M. Jeske \
Malcolm Pirnie, Inc..—-
6161 Busch Blvd. e -

columbus, OH 43229 . ... |
t o ‘-_.-___‘__.‘_‘-__.---—-j

Dear Steven:

We are presentl¥ in the process of seeking a Permit-to-
Tnstall (PTI) and a ermit-to-Operate (PTO) a whole waste

tire burning system at our Torontc plant. Additional
{nformation may ke availahla {if you can wait until the EPA

conplaetes their review and rules on our appl;cation which is
expacted early~to-mid April, 1991.

QUESTIONNAIRE RESPONSE:

PLANT NAME: TORONTO . .
ADDRESS ¢ TORONTO, OHIO orlo EDiSoN Co
CONTACT' WILLIAM J. KOLOSI :

PHONE NO.: 216-384-5833

4 BOILERS: 1

CAPACITY: 418,000 #/HR STEAM

TIRE SPEC: WHOLE

X TMUM SIZE:  PASSENGER/LIGHT COMMERCTAL

$ TIRE FUEL: 20% BY BTC INFUT

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%.
PTERMTTS: gg%x#u FUR 7 UAL WAESY DBURN ULIARAINLY &AW
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SCRAP TIRE USE

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

LOUISVILLE, 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/HOUR

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: 123

POLLUTION CONTROL EQUIPMENT:
BAGHOUSE

CONTINUQUS EMISSION MONITORING EQUIPMENT
OPACITY

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:
WW—

WITH DOUBLE AIRLOCKS AT ENTRY TO KILN.

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

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

AIR EMISSICN DATA:
PARTICULATE = 2,32 LB/HR.; SO_ = 116.6 LB/HR; NOx = 4iL.7 LB/HR.;

CO = 114,4 LB/HR,; TOTAL HYDROCARBON = 5,6 LB/HR,; HCl = 3.36/LB/H

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 ACKNOWLEUGED THE POSSIBILITY OF ANOMALOUS RESULTS DUE TO
CATION INTERFERENCE WHEN EPA METHOD 26 IS USED TO DETERMINE HYDROGEN

CHLORIDE EMISSIONS FROM CEMENT KILNS.
S




QUESTIONNAIRE

SCRAP TIRE USE
COMPANY NAME: _ Abtjonr Zge. ‘
PLANT NAME: SEPTIZE farr (D & e Do)
ADDRESS: Sboo L . 2/ T L CBrunin) A,
SeHrrz.E, g 7L AAEC Iy ST S0lT
PHONE NO.: 20 P33T — Sor-F25—6SZ,
ENVIRONMENTAL ENGINEERICONTACT:  _Ca > Jdacs L s it
# CEMENT KILNS: / =z
CAPACITY OF EACH: /300 STFL> L0 77Y SRACH
HEAT RATEOF EACH: _ ~ =7 3 A7 B4, /7 ~ 5,0 57 A S
WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)
SHREDDED WHOLE suT
MAXIMUM TIRE PIECE: R 720528 Looe £2 o,
OTHER FUELS: Ji &2t /Dmre o Lo S
% TIRE OF TOTAL FUEL: /{7 A, 20 o S
POLLUTION CONTROL EQUIPMENT: S )
. vl TP s

CONTINUQUS EMISSION MONITORING EQUIPMENT:
A g8~y 8. /2 D/ C ) ST
»7 [ i ‘%la'/déy o

FUEL HANDUNG HEQUIHEMENTS/MODlF.lCATIONS!
A4 — ' fPos 7P othem C5pe S
ZM&ﬂM@//A‘ - .

WASTE TIRE SUPPLY PROBLEMS? YES NO «——o
IF YES, PLEASE EXPLAIN: |

ANY COMBUSTION/OPERATING PROBLEMS? YES NO
IF YES, PLEASE EXPLAIN: /2~ %;— O Rtsr i) dr Cgrro s AE
— 2SO

AIR EMISSION DATA:

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? YES NO
IF YES, WHAT TYPE OF MODIFICATION? A8 R r— o 8 sy
/MS
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QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME: GEsRezA PRCIEZC.
PLANT NAME: EEOE %EE %Efﬁrﬁsg e
- K4

ADORESS: Po
S 3 3
PHONE NO.: - "
ENVIRONMENTAL ENGIN ACT: DoNALDS . MZupgll

¢ OF BOLERS: v b T L Furl (0T Els
CAPACITY OF EACH: %ﬁﬁ%’fzﬁg A7

HEAT RATE OF EACH,__ /4gn7 MLl EAD £ - ﬂﬁ:ﬁ A 28 ag0 Bnga] 7S

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPL
e | M e mera
RHREDDED WHOLE & ( Eopued

MAXIMUMTIRE PiECE:  Aomzenc (%™ w JL "
OTHER FUELS: 000 W. ! LLS u. Ze
% TIRE OF TOTAL FUEL: “ . 1

POLLUTION CONTROL EQUIPMENT: . N
_B&__mzmzm__wc olLid _ug.,l_@__aouu'n
__MA._WL_&M

CONTINUOUS EMISSION j‘oumrronwn mutmeugw
A0 YA
__mm%o DZEEERE~T chc Scuar
FUSL HANDLNG asomummmmn& : : R

0 (WL WAS TA.

WASTE TIRE SUPPLY PROBLEM6? YES . NO_ X

IF YES, PLEASE EXPLAIN: i '

l

ANY COMBUSTION/OPERATING PROBLEM: YES X ' .

- #F YEB, PLEASEEXPI.AIN HM n “ CLO (LTI Qa;g jaiﬁ:gﬁ

m.s -xcak Nr cu::,g

WL 0AmMAGé ?M‘t 3 AZGH TAL CQAITES

AIR EMISSION DATA: Alfec-r o ({2 4% s, ANO Plu d«/’f-s’ﬁ-ﬁ(,«wﬁu 2 ENAS

PUTICUATES 0.00 - 0L #/ﬂm&s
ox Q. Lj #—_[mm LTLA.
WAS AN OPEMATING PERMIT MODIFICATION REQUIRED THE 8TATE

REGULATORY AQENCY? YEB___ Vv NO
IF YES, WHAT TYPE OF mommnm_,amm.: y WP

_ﬂifﬂf"__ué-_&é_;_ﬁmmn__zucm LASLENZELC/nT
1737011 ' R&V. 0, MARCH 22, 1001




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: 5; 1 1S 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)
% TIRE OF TOTAL FUEL: 30 TONS TIRES / 1000 TONS COAL PER DAY: @ 3%

POLLUTION CONTROL EQUIPMENT:
ALL 5 BOILERS TIED INTO 1 BAGHOUSE
BACKUP OF PRECIPITATOR ONLY ~ NO SULFUR OR NOx CONTROL

CONTINUOUS EMISSION MONITORING EQUIPMENT:
OPACITY — SIEGLER - -

SO, — KVB

FUEL 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.

PR

ANY COMBUSTION/OPERATING PROBLEMS? Yes 7" "no
IF YES, PLEASE EXPLAIN: OPERATIONAL PROBLEMS 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

COISPANY NAMECHAMPION INTERNATIONAL *
PLANT NAME: BUCKSPORT MILL
ADDRESS: RIVER ROAD

P.O. BOX 1200, BUCKSPORT, MAINE 04416
PHONENO.:  (207) 469-1700
ENVIRONMENTAL ENGINEER/CONTACT: STEVE JOSE

# OF BOILERS: 4; 3 BURNS ONLY OIL, 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)- -+ .-

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, COo, SO0, NO.,

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

WASTE TIRE SUPPLY PROBLEMS? YES 'NO .. X.
IF YES, PLEASE EXPLAIN: :
USES ONE COMPANY TO SHRED TIRES. TIRES SHIPPED FORM TEXAS AND ATLANTS

ANY COMBUSTION/OPERATING PROBLEM:  YES - NO__ X
IF YES, PLEASE EXPLAIN: .
TIRES DECREASE AIR; SLOW GHATE SPEED T0 ALLOW FOR MORE AIR

AIR EMISSION DATA:
WILL SEND

WAS AN OPERATING PERMIT MOCIFICATION 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 ubtained by phone.
1737-01-1 REV. 0, MARCH 22, 1991



QUESTIONNAIRE

SCRAP TIRE USE
COMPANY NAME: CaLie Yorravp (ement(o
PLANT NAME: HeTAV €
ADDRESS: O ReX 910
HoTAVE ; A 938502
PHONE NO.: (8cs) 824 -24-QL

ENVIRONMENTAL ENGINEER/CONTACT: Mictac] £ Dew yar
# CEMENT KILNS: 1 Pineadleirnon

CAPACITY OF EACH: 3250 +oi/ DAY
HEAT RATE OF EACH: 3, L 1

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED ' WHOLE = SLIT
& f 7

{
MAXIMUM TIRE PIECE: 272 "% a'la
OTHER FUELS: ._coar/
% TIRE OF TOTAL FUEL: r 20%

POLLUTION CONTROL EQUIPMENT:
Ficter BAZLHOUWSE S

CONTINUQUS EMISSION MONITORING EQUIPMENT: cH

Twe opACITY Mow ToEs ONEROL Itk STA.C«C,
4 CoolER STACIKC

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

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

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

AlIR EMISSION DATA:
Aoa/s

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE smwujj Ate Disdridt
REGULATORY AGENCY? YES X
IF YES, WHAT TYPE OF MODIFICATION? SIHOLLs ., TO USE
<HREDDED TIBES AS A purl  souw b rE

o operalil on i v, Owee fou T dhys avd T M 3Ky

D)
L4
‘J,.;"



QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  Bridgestone / Firestone, 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 MBtuw/hr

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

SHREDDED suT

MAXIMUM TIRE PIECE:

OTHER FUELS: : wood, cardboard, paper, some plastics, nat. gac as fuel supplement

% TIREOF TOTALFUEL: 15%t016%

POLLUTION CONTROL EQUIPMENT:
. none, has secondary combustion chamber

CONTINUOUS EMISSION MONITORING EQUIPMENT:
opacity

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: ..
modifications to secondary combustion chamber.

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 MODIFICATION?Permit fimits number of operating hours.

Can bum 100% tires.

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



QUESTIONNAIRE

SCRAP TIRE USE

'COMPANY NAME: Chraverps CEmends T - CO.

PLANT NAME: REDDIWL  PLarvTr

ADDRESS: R290 Waw RERLAND RLUD.

. o3
PHONE NO.: L 2285 ISK ¢ FET 44/
ENVIRONMENTAL ENGINEER/CONTACT: GoeErery  Tugite
(Procem  SapetivTameT )

# CEMENT KILNS: QN £

CAPACITY OF EACH: (50,000 Tews /YR

HEAT RATE OF EACH: Prope leTaRY

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

(SHREDDED > WHOLE - SUT

‘MAXIMUM TIRE PIECE: . froPRIeTIRY
OTHER FUELS: =YY, 1oV
% TIRE OF TOTAL FUEL: 207
POLLUTION CONTROL EQUIPMENT:

l. Hoa &

CONTINUQUS EMISSION MONITORING EQUIPMENT
Mo x , CO; (o /nr_&c_smuﬁr 1991\

FUEL HANDLING REQUIREMENTS/MODIFICATIONS:

WASTE TIRE SUPPLY PROBLEMS? YES . no X

IF YES, PLEASE EXPLAIN:

. ANY COMBUSTION/OPERATING PROBLEMS? ves . % No X

IF YES, PLEASE EXPLAIN:

AlIR EMISSION DATA: .
EmISSlons RNoT  SiGN/ freanTiy  DirfcerenT  TH¥/

Bupnin&  Casl

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION? Use Pepnrni T
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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: 1

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: X6

OTHER FUELS: COAL

% TIRE OF TOTALFUEL: 10% —12%

POLLUTION CONTROL EQUIPMENT:
BAGHOUSE

CONTINUOUS EMISSION MONITORING EQUIPMENT:
S05, 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 __ i " 'NO X

IF YES, PLEASE EXPLAIN:

AIR EMISSION DATA: - o
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 FERO & 1891

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/vear
HEAT RATE OF EACH:

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

SHREDDED ™~ WHOLE SUT
MAXIMUM Ti
OTHER FUELS: .
% TIRE OF TOTAL FUEL: 10Z

POLLUTION CONTROL EQUIPMENT:
Electrostatic Precipitator

CONTINUOUS EMISSION MONITORING EQUIPMENT:
Opacity, CO, 0,, NOx

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:

Extensive testing for particulates, SO:, metals, total hydrocarbons

showed no significant increase.

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? YES X NO
IF YES, WHAT TYPE OF MODIFICATION?

Minor air quality




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

“January 29, 1991

Mr. Michael V. O’Brien

Project Environmental Scientist

Malcom Pirnie, Inc. FEB 04 199
5001 W.80th Street, Suite 770

Minneapolis, MN 55437

Dear Mr. O’Brien

Arizona Portland Cement has successfully used tire-derived fuel
(TDF) in our production process. The following comments are
provided in response to your letter of January 18, 1991.

1. TDF has been used only in our #4 Kiln, a suspension pre-
heater with pre-calciner.

2. Our main solid fuel, coal, averages 12,500 BTU/lb. Our TDE
has a value of about 14,300 BTU/lb. We use 2"x2" shredded tires.
TDF use, on a BTU basis, runs from 5 to 20 percent of the total

fuel.

3. Fabric collectors are used to remove particulate emissions
from the process. The stack opacity is continuocusly monitored.

4. A front-end loader dumps the TDF into a hopper which has ¢
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 avallabiiity of shredded tires is a concern to
management. The TDF does not burn as efticiently 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,

Steven 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
IF YES, PLEASE EXPLAIN:

NO

ANY COMBUSTION/OPERATING PROBLEMS? YES
IF YES, PLEASE EXPLAIN:

NO

AIR EMISSION DATA:

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? YES
IF YES, WHAT TYPE OF MODIFICATION?

NO
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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
[linois Cement Company

P.O. Box 442

LaSalle, I 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, 1991



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 Plaat

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
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Mr. Charles Wright, Process Engineer
RMC Lone Star

Highway 1

Davenport, CA 95017

Mr. Pete Gruene

Sonoco Products Company

P.O. Box 160

Hartsville, South Carolina 29550

Mr. Chris Nigren
Willamette Industries
P.O. Box 339

Albany, OR 97321

REGULATORY AGENCY REQUESTS

Department of Air Pollution Control
P.O. Box 10089
Richmond, VA 23240

Mr. Gene Drew

Georgia Department of Natural Resources
205 Butler Street SE

Floyd Tower - 1162 East

Atlanta, GA 30334

Mr. Gary Reed, Inspector
Stanislaus County

Air Pollution Control District
1716 Morgan Road

Modesto, CA 95351

Mr. Dave Ferrier

Michigan Department of Natural Resources
Air Quality Division

P.O. Box 30028

Lansing, MI 48909

Ms. Pat Dennis

Permit Section

Ilinois 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 3
Jefferson City, Miss/uri

(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
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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 .

‘Nlinios Environmental Protection Agency
Department of Energy -

(217) 782-6760

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

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

1737-01-1 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) 581-5541

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
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——. Polynuclear Aromatic Hydrocarbons and Metals Emitted from the Burning of Tires at
Crown Zellerbach, Port Angéles, June 10 and 11, 1986. Ecology Source Test 86-10a.
November, 1986.

—. Polynuclear Aromatic Hydrocarbons and Metals Emitted from the Burning of Tires at
the Port Townsend Paper Company, February 25 and March 5, 1986. Ecology
Source Test 86-01a. June, 1986.

Wisconsin Department of Natural Resources. Review of Stack Tests Performed at Nekoosa
Packaging, Tomahawk, Wisconsin. File Ref: 4530. February, 1990.

——. Air Pollution Control Permit for Owens-Illinois Tomahawk and Timber STS, Inc.,
Tomahawk, Wisconsin. Permint No. 735008010-J01. June, 1987.

Woodman Engineering, Inc., "Champion International Corporation - TDF Tests". Prepared
for Champion International Corporation, Bucksport, Maine. October, 1989.

Zimmer, J., Personal Communication. April, 1991.

1737-01-1 Rev. 2, May 3 1991
10-6



Rouge, 1.D., and Lowe, J., 1986. "Air Toxics Impacts from Resource Recovery Projects: A
Comparison of Health Risk Assessment Methodologies and Emission Factors.”
Presented at the 79th Annual Meeting of the Air Pollution Control Association,

Minneapolis, Minnesota. June 22-27, 1986.

Ryan, J.V., Characterization of Emissions from the Simulated Open Burning of Scrap Tires.
United States Environmental Protection Agency, EPA/600/S2-89/054. October,

1989: 61 p.

Schreurs, S.T., "Tire-Derived Fuel and Lignite Co-Firing Test in a Cyclone-Fired Utility
Boiler.” Presented at the EPRI Conference, Waste Tires as a Utility Fuel, San Jose,

California. January, 1991.

Sladek, T.A., 1989. "...and Your Old Tire in Trade.” Resource Recovery, vol. 3, no. 2. April:
29-30.

Stopek, DJ., Millis, A.K,, Stumbaugh, J.A., and Diewald, DJ. "Testing of Tire-Derived Fuel
at a 560 MW Cyclone Boiler" Presented at the EPRI Conference, Waste Tires as a

Utility Fuel, San Jose, California. January, 1991.
"Third Annual Legislative Update.” Scrap Tire News, vol. 5, no. 1, pp.1-15. January, 1991.
"Tire Economics: Oil Prices Down, Disposal Prices Up." Fire Engineering, p. 24. June, 1988.
"Tires Fuel Yokohama Plant.” Scrap Tire News, vol. 4, no. 5, pp. 5. September, 1990.

Valenti, M., "Burning Rubber.” Mechanical Engineering, vol. 113, no. 2, pp. 108. February,
1991.

Virginia Polytechnic Institute and State University. "Measurement of Polynuclear Aromatic
Hydrocarbons and other Combustion Products from Burning Tire-Derived Fuel and

Coal in a Conventional Boiler". November, 1990.

Vosler, G.L., 1985. "Hog Fuel Boiler Alternate Fuels Project." NCASI Bulletin Board, vol.
10, no. 16, July: 9-13.

Wark, K., and Warner, C.F., Air Pollution, Its Origin and Control, Second Edition, Harper

& Row, Publishers, New York, NY, 1981, 526p.

Washington Department of Ecology. Source Test - Summary of Emissions to Atmosphex"e:‘ :
Boise Cascade Lime Kiln. Report No. 86-08. July, 1986.

—. Source Test - Summary of Emissions to Atmosphere: Crown Zellerbach Pulp Mill
Report No. 86-10. December, 1986.

——. Source Test - Summary of Emissions to Atmosphere: Port Townsend Paper Company.
Report No. 86-01. July, 1986.
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Michigan Department of Natural Resources. Traverse City Light and Power Air Permit
Application. March, 1984.

Modesto Energy Company Permit. Stanislaus County Department of Environmental
Resources Air Pollution Control District. March, 1988.

Monroe, M., 1990, "Tire Fires Prevented through Recycling” Environmental Waste
Management Magazine, May: 5.

National Institute for Occupational Safety and Health (NIOSH), Rhinehart Tire Fire,
Winchester, VA. March, 1984. HETA document #84-044-1441, 18 p.

O’Brien, M.V,, and Hanson, W.C. "Shredded Tires for Electric Generation.” Presented at
the Air Polluticn Control Association 76th annual Meeting. June, 1983.

Ohio Edison Company. Results of The Ohio Edison Tire Burn Test at Ohio Edison
Company Toronto Plant, Toronto, Ohio, May 21 through 25, 1990. August, 1990.

Oxford Energy Company. 1989 Annual Report.
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Emission Compliance Testing on the Unit 3 Stack at the Champion International
Facility Located in Sartell, Minnesota, Volume 1 of 2 - Results. February, 1988.
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Tire Recovery and stposal Task Force Semmar Columbus, Ohio. 1987.
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Fluidized Bed Combustica Project.” Presented at the EPRI Conference, Waste Tires
as a Utility Fuel, San Jose, California. January, 1991.

Pillsbury, H., Personal Communication. March, 1991.

Pope, KM., "Tires to Energy in a Fluidized Bed Combustion System.” Presented at the
EPRI Conference, Waste Tires as a Utility Fuel, San Jose, California. January, 1991.

Radian Corporation, "Modesto Energy Company Waste Tire to Energy Facility, Westley,
CA, Final Emission Test Report.” April, 1988.

Rittenhouse, R.C., 1983. "Handling and Firing Nonconventional Fuels." Power Engineering.
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Robinson, W., Personal Communication. February, 1991.
Rolfus, M., Personal Communication. March, 1991.
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Presented at the EPRI Conference, Waste Tires as a Utility Fuel, San Jose,
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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 characteristics
should be conducted. The ability of chipping and shredding equipment to
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

A\~



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:

173701-1

Scrap tires should be ccasidered 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 anr 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
faclity 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 aveilability of grant
programs for off-setting some of the costs of these tesc 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
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8.0 SUMMARY

Significant numbers of scrap tires are presently stored in numerous locations around
the United States, and each year more tires are added to the storage piles. These scrap
tires are a solid waste management concern, and are contributing to both public health and
safety problems.

Scrap tires, however, have an attractive heat content and, as a result, are a potential
energy resource. Under the appropriate operating conditions, feed rates and pollution
control equipment configurations, these scrap tires have a significant potential as a
supplemental or dedicated fuel. A number of industries. use. the combustion of scrap tires
for energy recc -ry, for varied economic reasons.

The fea:ibility 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.

1737-01-1 8-1 Rev. 2, May 3, 1991



QUESTIONNAIRE

SCRAP TIRE USE
COMPANY NAME: Soythwestern Portland Cement Co.
PLANT NAME: Quarry Plant
ADDRESS: 506 E. Xenia Drive, P. 0. Box 191
Fairpborn, OH 45324
PHONE NO.: {513) 878-8651
ENVIRONMENTAL ENGINEER/CONTACT: Daniel A, Willis
# OF BOILERS: N/A
CAPACITY OF EACH:
HEAT RATE OF EACH:

WASTE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY) -

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

POLLUTION CONTROL EQUIPMENT:
——fabrie—filtan—dust—collectors—

CONTINUOUS EMISSION MONITORING EQUIPMENT:
Altech system for NO, SO», CO,. cn 04, HC

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: .

Mmmmmm?:mmmmmmmuncmc
eyes, misC. hardware and software

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

ANY COMBUSTION/OPERATING PROBLEMS? . YES X NO
IF YES, PLEASE EXPLAIN: | imited tn 18% of tatal heat'innn:
AIR EMISSION DATA:

Bypass Stack: PM = .03 gr/dscf @ 7% 0,
Main Stack: PM = .02 gr/dscf @ 7% 0Qn

WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE
REGULATORY AGENCY? YES X " NO
IF YES, WHAT TYPE OF MODIFICATION? . _ RAPCA A reaquire
operating permit for each type of fuel burned.

W Completed Questionnaire
IRNI Southwestern Portland Cement Company FIGURE 7-1
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TABLE 7-6

TIRE BURN BOTTOM ASH TRANSPORT WATER

TOTAL METALS ANALYSIS *

OHIO EDISON TORONTO PLANT

DRINKING
WATER

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

SIL

0.05

Qo1 |

00s]|

ND

0.04

3%z

s3 7

* Inmg/

** ND — None Detected

(From Horvath, 1991)
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TABLE 7-5

TIRE BURN BOTTOM ASH TRANSPORT WATER
DISSOLVED METALS ANALYSIS *
OHIO EDISON TORONTO PLANT

DRINKING | DAY DAY 2 DAY 3 DAY 4 DAY §
WATER |0% TIRES | 5% TIRES [10% TIRES 15% TIRES |20% TIRES
PARAMETERS | LIMITS ASFUEL | ASFUEL | ASFUEL | ASFUEL | AS FUEL

VER

S

0.05

* In mg/l

s¢ ND - None Detected

(From Horvath, 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 TIRES

N B

 1PERI7SECONDS 10

S 1 PER 8.5 SECONDS

2| apmseconps | e L s

(From Horvath, 1991)
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TABLE 7-—-4

EMISSION RATES DURING THE OHIO EDISON TIRE BURN TEST

PERMIT
LIMIT

DAY 5 (Ib/MBtu)

POLLUTANT DAY 1 DAY 2 DAY 3 DAY 4
S skl sm| sm| o oser| 0 sm| s

osot|  os7|

NONE

O. SRS B

LEAD 0.0000963

All emission rates measured in Ibs/MBtu

(From Horvath, 1991)
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TABLE 7-2

PULP AND PAPER MILLS IN OHIO

COMPANY NAME

ADDRESS

Fnirﬁcld Paper Co' L.P

Jeﬁ‘m Snmrﬁ!_Corp /Coatainer

SoszmCo
SonoeoProdueuCo
) PnchgmgCotp ofAmena

NO' |Cannot bum salid fud-f- o
: Doet not hnvc bmlm

Sctuplobumcodonly.
.‘Cannotbumnohdfudn
| Cannot burn solid fuels ..

- |Ugable to contact.

UnAble w comnct

Needs pulverized coal.

Has contemplated only.

Never conndered

Toomuchmodﬂ.m&pcmnﬂn' g req.

NL - NOT LISTED
(From Lockwood-Post's Directory, 1991)
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TABLE 7-1

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

AVERAGE PERCENT ESTIMA
AVERAGE | RECO

NO. OF TOTAL [SULFATE|PYRITICIORGANIC|HEAT RATE{ RESERV)
COAL SEAMS ANALYSES| ASH [SULFUR| SULFUR {SULFUR! SULFUR | (BTU/LB) |(BILLION T

1.42

12)

WAYNESBURG (NO. 11)

MEIGS CREEK (NO. 9)

REDSTONE (NO. 8A) 27 12.34 3.52 0.10 2.4 1.15 12,451

ANDERSON 9 12.94 3.713 0.01 2.56 1.03 12,504

MAHCNING (NO. 7A) 5

1289 |

moocviizaos | % |ne| as| om| uw| um| e

QU'AKﬁRwa‘N'(Nq.;z) o | eas] 128 0os| os9 047 13,364

14 |10 oss| o3| oso| o038 1284

COAL SEAMS LISTED STRATIGRAPHICALLY

(From Ohio Geology, 1989; and Ohio Geological Suivey)
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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.

76 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 filtcr dust collectors

and the facility is continuously monitored for NO, SO,, CO,, CO, O,, and Hd.degure7-1
provides a copy of the completed questionnaire by Soutliv#estern? 'In order to combust
whole txres in its kilns, Southwestern added conveyors, an elevator, scale, double nppmg
valve air lodc, electric eym, “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 mam stacks are 0. 03 gr/dscf corrected to
7% Oz and 0.02 gr/dscf corrected to 7% ‘0, respecuvely As mennoned previously,
Southwestern plans to conduct extensive .: ~missions testing in March, 1991.
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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:

1. Particulate and SO, emission rates were less than the compliance limits
(Table 74). 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;

¢) 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 associatec 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 bottorn ash transport water during the tire combustion test
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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
regnlations 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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with liquids of varying densities. 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 lafgest
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 Cement Company
Quarry Plant facility at Fairborn, Ohio (Southwestern), and the Ohio Edison Company
Toronto Plant facility at Toronto, Ohio (Ohio Edison). Southwestern is a cement
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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 seams are currently mined in Ohio. Table 7-1 lists the heat content,
ash and sulfur percent of these 17 coal seams. The av:rzge 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 cihers, 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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wastes inside its boundaries. Thus, provisions must be included in each SWMP to allow for
the county to assess a levy for wastes disposed at its disposal facility. For scrap tires, a tip
fee could be instituted, if not already in place.

The Ohio Solid Waste Management Plan (SWMP), which was approved through H.B.
592 in June, 1989, requires:

- Effective January 1, 1993, waste tires must be shredded or processed (cut,
sliced, etc.) prior o 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 remave
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 ﬁxore
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]"

(H.B. 847) in 1990, but was not enacted. This Act was re-introduced in the 1991 legislature.
The bill was assigned a house and senate number of H.B. 293 and S.B. 115, respectively.
In addition to tire recycling and recovery, this proposed bill would also require licensing of
scrap tire transporters, collectors, and processors, and set 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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Although only a few species interfere with human activities, mosquitoes are
ubiquitous. Mosquitoes which attack house pets and farm animals can cause weight loss and
decreased milk production, and can transmit diseases. Malaria to humans, encephalitis to
humans and horses, and heartworm to dogs are all transmitted through mosquitoes.

Birds are the normal hosts of St. Louis encephalitis which is transmitted by the
Northern House Mosquito (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 triserjatus) 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 vere reported in Ohio.

Other species of mosquitoes which have been found breeding in tires in Ohio include:
Culex restuaps, salinarius, and territans; Anopheles barberi and punctipennis; Qr-
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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7.0 SCRAP TIRES IN OHIO

An estimated 120,000 tons of scrap tires, or 15 million tires, are generated in Ohio
annually. Approximately 40 percent or 6 million scrap tires are reused or recycled, which
is a higher rate than the national average of 25 to 30 percent. The remaining 60 percent
or 9 million or more scrap tires are disposed at landfills, and frequently at illegal dumpsites.
An estimated 80 million scrap tires are already stockpiled in Ohio. This estimate appears
low, especially when considering that 26 million scrap tires are estimated to be in Wyandot
County (midway between Toledo and Columbus) alone (Blumenthal, personal communica-
tion).

Although the annual generation of scrap tires represents only about one percent of
the Ohio solid waste stream, scrap tires in Ohio cause significant disposal problems as in
any other state. Because scrap tires buried in landfills cause structural, health, and
environmental problems, many landfill owners are refusing to accept tires. This has caused
an increase in the number of tires disposed in tire stockpiles and illegal dumpsites. ..

71 MOSQUITOES

Lyons, Parsons, and Collart (1986) and Parsons (1987) studied mosquitoes in Ohio,
including the effects of mosquitoes on humans and animals. The following is a summary of
their studies.

At least 63 different species of mosquitoes have been identified in Ohio. Six of the
63 mosquito species are considered pathogenic to humans and animals. Four of these six
disease vector species are known to breed in tires. In general, data suggest that the
geographic spread of vector mosquitoes and thus, the diseases borne by them, are signifi-
cantly increased by scrap tires (Parsons, 1987). Importéd vectors are non-native species
which carry these diseases. Indicator species are mosquitoes which are not necessarily
vactors, but occur in Ohio only through the interstate transport of tire casings. Studies by
the Ohio Department of Health indicate that any humans living, working, visiting, or playing
near used tires and tire piles are at a greater risk of exposure to mosquitoes than those who
live in or enter areas without tires, even in environments where the vector mosquitoes
naturally occur (Parsons, 1987). Mosquito eggs 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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EMISSIONS DATA FROM TIRE AND REFUSE DERIVED FUEL (RDF)

TABLE 6-18

COMBUSTION TESTING
PARAMETER TIRES RDF
(PPM) —_(PEM)

HCl w/lime

* ND = NONE DETECTED

(From Pope, 1991)
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TABLE 6-17

SUMMARY OF PRELIMINARY AVERAGE EMISSION RATES
MONSANTO COMPANY

FUEL TYPE

% DIFFERENCE
90% COAL/10% TDF

AS COMPARED

| POLLUTANT

VOLUME FLOW (scfm)

41000'_

100% COAL ]

TO 100% COAL

-11

(From The Almega Corporation, 1991)
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TABLE 6—-16

SUMMARY OF AVERAGE EMISSION RESULTS
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

POLLUTANT COAL ONLY 10% TIRES 20% TIRES BLANKS

* Below detection limits
** Average calculations included * and negative (after blank corrections) values as 0.

(From Virginia Polytechnic Institute and State University,
Departments of Civil Engineering and Mechanical Engineering, 1990)
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TABLE 6-—15

SUMMARY OF EMISSION COMPLIANCE TEST RESULTS
UNIROYAL GOODRICH TIRE COMPANY, EAU CLAIRE, WISCONSIN

RUN 1 L RUN 2 RUN3 |ALLOWABLE
PARAMETER 11.5% TDF SOO‘I‘ BLOWN) COAL ONLY LIMIT
0.6
NL
TOTAL GASEOUS
HYDROCARBONS (LB C/HR ~NL
NL
Benzo—a—anthracene 14 12
Benzo—b—fluoranthene 7.7 69
Benzo—a—pyrene 3 2.7 .
Dibenzo—a,h—anthracene 6.9 6.1
Indeno,1,2,3—pyrene 7 62
Dibenzo—a h—acridine 117 104
Dibenzo—a,j—acridine 117 104
7TH~-Dibenzo—c,g—carbazole 6.9
Dibenzo—a,h—pyrene 139
. Dibe i
METALS (10~3 LB/HR)
AESENIC 79 219 9.6 285
BERYLLIUM 0.14 0.44 0.14 285
CADMIUM 5 53 92 285
CHROMIUM 33 6.6 24 1.7
COPPER 33 619 302 336
LEAD 159 36.6 15.1 R
MERCURY 0.19 0.16 0.12 336
NICKEL 48 104 5 285
SELEMIUM 4.8 38 37 672
ZINC 8630 13000 5800 UR

* LB CHR = Pounds Carbon per hour

** ALL PAH CONCENTRATIONS WERE BELOW THE DETECTION LIMIT
NL = Not Listed

UR = Unregulated

R = Regulated by DNR on 2 case by case basis

(From interpoll Laboratories, Inc., 1990)
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TABLE 6—-14

METAL EMISSIONS SUMMARY FROM BURNING TDF

DOW CORNING CORPORATION, MIDLAND, MICHIGAN

INCREASE/

DECREASE

0% TDF* 15% TDF*

,000128) 00019

INCREASE

* Balance of fuel is wood.

** ND = Not detected at a detection limit of 0.16 ug/m? and 7.3 x 10~ Ibs/hr.

(From EDI Engineering & Science, 1989)
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AIR EMISSIONS SUMMARY FROM BURNING TDF
DOW CORNING CORPORATION, MIDLAND, MICHIGAN

TABLE 6-13

UNITS

0% TDF*

EMISSION

TOTAL
PARTICULATE
MATTER
@12% CO,

POLLUTANT

. o]

5% TDF*

10% TDE*®

15% TDF*

LIMIT

0035

038

* Balance of fuel is wood

** — Not Listed

(From EDI Engineering & Science, 1989)
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TABLE 6~12B (Page 2 of 2)

MODESTO ENERGY COMPANY
SUMMARY OF MEASURED EMISSIONS, 1990

PAHs
Naphthalene

Accnaphthylene
Acenaphthene

Tetrachlorobipheny!
Pentachlorobiphenyl
Hexachlorobiphenyl
Heptachlorobiphenyi
Octochlorobiphenyl
Nonachlorobipheayl
Decachiorobiphenyl

L f000

.. |0000

0000

Jmetx073 i

0207x 1073
0.000
0.001x10~3
0.003x10™3
0.010x10~3
0.002x10~3
0.003x10~3
0.004x10~3
0.000
0.000
0.001x10~3
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

ACTUAL EMISSIONS (Ib/hr)

_PERMIT LIMIT

| ++TCDD = 260x 107 gised

*©9.42x 1075 g/sed

** 1.93x10~5 gsec

NOTE: 1lb/hr = 24 Ib/day; 11b/dr = 0.126
NR - Not Reported
* Expressed as parts per million methane.

gfsec

*® Permit Limit obtained from Modesto Tire Incinerator Heslth Risk Assessment.

(Data from The Almega Corporation, 1990)
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TABLE 6—-12B (Page 1 of 2)

MODESTO ENERGY COMPANY

SUMMARY OF MEASURED EMISSIONS, 1990

Cd (Method 429)

Cr(Total)
Cr (Hexavalent)

EE&FTP

NErRIIFZZ

421x10~3
0.00

0.00
067x10~3
0.64x10~3
084x10-3
0.0
135x10™3
1315x10~3
NR

0.12x 103
028x10~3
NR
L14x10™3
03x10~3
NR

NR
0.76x10~3

.. |2596x1073

ACTUAL EMISSIONS (Ib/hr)

PERMIT LIMIT

| laad ey

500 Ibiday

250 Ib/day

202x10-3 ybec
461210~ grrec

2221103 ghec

8364 x 10~35 gfsec
230x1073 ghaec.
576x10™% grec
230x10~3 gigec
<288x104 ghec
115x1073 ghec
224x10~2 gec
<288x 104 gisec

210x107 1 ghec

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

NOTE: 1ib/hr = 24 Ibiday; 11bvhr = 0.126 gfsec

NR ~ Not Reported

* Expressed as parts per million methene.
** Permit Limit ottained from Modesto Tire [ncinerator Health Risk Assessment.
(Data from The Almega Corporation, 1990)
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"llTTED FROM Pl2 835 4144 ___01.29,91_12:145 F.02 <nP{/ST.FRUL
SCRAP TIRE USE )

PANY NAME; e e LJJJ-H@

T NAME! { Mol

RESS: 2o, ST

,_%&gﬂz o/L o732 {
NE NO.: Y4 l
IRONMENTAL E"ﬁGTﬁEE CQNTACT: b s N)@‘

MENT KILNS: A AL 4(!) <I'v-L AGL/U
ACITY OF [EACH: { oQ0

TRATEOFEACHE 13, Y00 » A[«y
7 -

TE TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APFRLY)

( SHREDDEY. WHOLE LT

, v
(IMUM nn% PIECE 2 x4 ! . .
ISR FUELS| - , SOk cochiSoncdost) |
RE OF TOTAL FUEL: TR
| 2 X

LUTION GONTRO EQUIPNENT: _—
N '&:::Lv ::r-\r’ '

*NTINQOUS ISSI¢ M NITORING EQUIPMENT,

ek — A‘A\me o- %LANL“ e e e e

et

lu MJL m ;LLL

\STE TIRE SUPPLY FROBLEMS? _ YES NO X
E&XPLAIN: :

IFICATIONS:

I¥ COMBUSTIONIOPERATING PROBLEMS?  YEB No X
IF YES, PLERSE EXPLAIN;

in EMISSION CATA:

inc lleuels ~¢wfuj'ﬁju;12_@_ﬁ_am.a_éhm&¢°u‘“ o
el ann’ nebiled,

AS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATR
REGULATORY AGENCY? YES X NO
IF YR -




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/CONTACGT: 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 R
OTHERFUELS: ..:. .. . COAL — LOW S,_HIGH BTU EASTERN GOAL

% TIRE OF TOTAL FUEL: 5%

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

CONTINUOUS EMISSION MONITORING EQUIPMENT: e e

b . ‘:l Fimk®™ tiesn o 4y .':,,,, b -‘d:.; e i ‘:
PRl A, .. N v e et

L T R TP SRR . " Y ]
FUEL HANDLING REQUIREMENTS/MODIFICATIONS: ~ - T

NEED EVEN DISTRIBUTION OF IREAND COAL —. - v . o ... v ame

UNDERFED STOKERS . ¥ 3 , .

v o ek T e T T T o A S S R Lo S g ida - e

WASTE TIRE SUPPLY PROBLEMS? ___ e YES _ ——.NOo 'y _‘

IF YES, PLEASE EXPLAIN: -

INTERNAL SUPPLY — MAKES TIRES AT STTE, SCRAP BAD TIRES =~ = o o

~ AL PRt ¢ Y P . ' o s‘.':" ?::1‘;:3_:4 :\, .
ANY COMBUSTION/OPERATING PROBLEM: ——~YES e R SR

- yoe ot
L B Y

IF YES, PLEASE EXPLAIN: ... WIRES STICKING OUT OF TIRES CAN PLUG - -
STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS

T, W rrecza . amte
o o e

BN
AIR EMISSION DATA: ™™ doelT L mas
NO PREVIOUS TESTING ON COAL - HIGH EMISSION RATES MAY BE DUE TO COAL,
NOT RUBBER. ARSENIC IS PRCBLEM (Uimit—25 Ib/hr, Test—70ib/hr) — NOT SURE IF
DUE TO COAL OR RUBBER. ..
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE

REGULATORY AGENCY? _ YES X - .. . NO ' -
. IF YES, WHAT TYPE OF MODIF ICATION?

-

* Information obtained by phore,
1737-01—1 REV. 0, MARCH 22, 1991
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TTED ROM pla 835 4144 _01_.29..?.1._12:45 #.02 «MPI/7ST.PRUL
J SCRAP TIRE USE '
ANY NAME: uJ.”w-. He ‘ ,L.:';-r.'u
NAME! | P
SS: , 239
on X 9173 >4
ENON ( Y/ - l
ONMENTAL m«ﬁ&&%coumm‘: C e s Adyryren
ENTKI SO A L (l) - I-\,-&. QL/U
CITY OF ca. { 000
RATEOFEACHY 1, Y00 ~ Sl
’ i 4

“E TIRE SPECIFICATIONS: (CIRCLE THOSE WHICH APPLY)

( smpenoszD WHOLE suT:

- y
MUM TIRE PIECE e V , .

RFUELS} -

& OF TOTAL FU 2% Ly eoeght .
UTION CONTROL EQUIPMENT; i
& £\{ . lnll

A

TINUOUS EMISSIGN M NITORlNG EQUIPMENT
7 &nL

Akt 'n. Ao o
V4

SRR oL TRt

h..‘.«- P

lu ,,.JL ;& J:J

L HANDLIMIG REQ IFICATIONS:

STE TIRE SUPPLY BROBLEMS? _ - YES . ONO ><“
EDPLAN: - —

SE BXPLAIN:

chomaueéomgémmébnoewmm YES NO _ X
IF YEB, P =~

R EMISSION DATA:

ime NI N WMJL‘ o
|l ]

\S AN OPERATING PlfMlT MODIFICATION REQUIRED FROM THE STATG

REG LATOE{ AGENCY? YES X NO
I YBS, WHAT TYPE OF OD\F ATION?
No 1,,..“ Mrj Nnoed I—I:_‘M—OFJLQ’L"‘L‘M S-UJ_”H(

S




QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  UNIROYAL GOODRICH *

PLANT MAME: EAU CLAIRE

ADDRESS: 799 WISCONSIN ST.
EAU CLAIRE, W1 54703

PHONE NO_: (715) 836—6200

ENVIRONMENTAL ENGINEER/CONT., ACT: 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)

CSHREDDED WHOLE suT

MAXIMUM TIRE PIECE: - 3SQ.INCH - R
OTHER FUELS: ..:.... -.COAL - LOW S, HIGH BTU EASTERN GOAL

% TIRE OF TOTAL FUEL: _ 5%

POLLUTION CONTROL EQUIPMENT: ‘ T .
PARTICLE COLLECTORS ON STACK (NOESPs) : ..
CONTINUQUS EMISSION MONITORING EQUIPMENT: e . A e e
. On . vl U L e B DG, A .f,,_y,_/‘;'j
PO A L YN AT P Y- Y R~ S -;.
R KLU e . ;‘, N « &:

FUEL HANDLING REQUIREMENTS/MODIFICATIONS: ~ :
NEED EVEN DISTRIBUTION OF TIRE AND COAL . mrv. v cyme sm e oo e
UNDERFED STOKERS . 2 R )
St e yod . e . e T et L X e e e a3 & Lo fs o smmren ‘

WASTE TIRE SUPPLY PROBLEMS? ____ YES N0 _ X ]
IF YES, PLEASE EXPLAIN: .
INTERNAL SUPPLY — MAKES TIRES AT STE, SCRAP BAD TRES ———————5—— T

P Tl TR A0 y

. X PE A |

ANY COMBUSTION/OPERATING PROBLEM: YES : o = X
i YES, PLEASE EXPLAIN: ... WIRES STICKING OUT OF TIRES CANPLUG - -

STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS .

e n
Lo -t . ’,j.
K}

lw-‘ ” s

~urr S irenie oee . R R

N
AIR EMISSION DATA: ™ R R -
NO PREVIOUS TESTING ON COAL = HIGH EMISSION RATES MAY BE DUE TO AL,
NOT RUBBER. ARSENIC IS PROBLEM (Umit-25 Ib/hr, Test~T0ib/hr)— NOT SURE IF
DUE TO COAL OR RUBBER, o
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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RONMENTAL ENGINEERICONTACT: C s Adyrgren
MENT Kl Ly AL (1) s &Zgﬂ/u
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s EDDE] WHOLE suT
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IMUM TIRE PIECE oy t/ , .
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. / rd
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"y ool gy aew o lfac L R
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ASTE TIRE SUPPLY PROBLEMS? _ YES . N0 X
E‘EXPLAIN: -

Iy comauevjomoP LOATING PROBLEMS? YES No X
IF YES, PLEASE EXPLAIN: —_—

R EMISSION DATA:

I1nG

gquels

AS AN OPERA]

""\T’LL

§ s

W—é but—ngeo [ guoud oi-dures ﬁw;\g(
‘ :

kwwh o
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TYPE QF QOD\FJAT!O ?
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QUESTIONNAIRE
SCRAP TIRE USE

COMPANY NAME:  UNIRNYAL 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: -~ 3SQ.INCH - - e o .
OTHER FUELS: ...:. .. .COAL — LOW S, HIGH BTU EASTERN COAL L
% TIRE OF TOTAL FUEL: _ 5% - e 4 -
POLLUTION CONTROL EQUIPMENT: R, o
PARTICLE COLLECTORS ON STACK ( NO ESPs) : E
CONTINUOUS EM'SSION MONITORING EQUIPMENT: o e A e i o
o, . \;l ¥osd*™ ".‘3» ; oA T, :ufﬁ “\Hdﬂ"h.‘f:i 3.»-‘\;— dt./:i
o PURRPF B L YR AT e . . el S B (R L S
R A 7 D PR VR : o : . oy S ,:
FUEL HANDLING REQUIREMENTS/MODIFICATIONS: = MR s
NEED EVEN DISTRIBUTION OF TIREAND COAL —- = wv -+ e gms e s loraese e KB
UNDERFED STOKERS - W, , — "
-,--:xe‘w‘ - =L EFT SN ol N I S SN EIORC I . ’ ”
WASTE TIRE SUPPLY PROBLEMS? ____ YES e NO ' ;
IF YES, PLEASE EXPLAIN: .
INTERNAL SUPPLY ~ MAKES TIRES AT SITE, SCRAP BAD TIRES == o T
P e TR ARG @ O Y
ANY COMBUSTION/OPERATING PROBLEM: —— YES. ~ TN T T ™ g
IF YES, PLEASE EXPLAIN: ... WIRES STICKING OUT OF TIRES CAN PLUG - -
STOKERS WITH BASD SHREDS, NO PROBLEMS WITH GOOD SHREDS e
N y o, T eme Tt s vy
AIR EMISSION DATA: ™™ - Yoo D EE .y
NO PREVIOUS TESTING ON COAL™= HIGH EMISSION RATES MAY BE DUE TO CO o
NOT {UBBER. ARSENIC IS PROBLEM (Limit—25 io/hr, Test—70ib/hr)— NOT SURE IF '
DUE TO COAL OR RUBBER. . -
WAS AN OPERATING PERMIT MODIFICATION REQUIRED FROM THE STATE T
REGULATORY AGENCY? .. YES X - . . . NO - -
_IF YES, WHAT TYPE OF MODIFICATION? :

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



Appendix D-13

Business Cards of Contacts
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Vegsz2r:Yo Us:iauy  I'ad 2£0 ou oo [S1UIFIINN VT R LA F VLY VI Y Wty

: : , (,@w\_b-j_ 0
L \X_WMV Lﬁy 17‘,_1,0“_ 1995 _ _.j

l @moeim I”'~/¢P\T,m 795 - @ cnm/?—/)‘f%]%g/

G' JENY 8710CK COMPANY P ! 7/ M F‘ ] 40INT 8TOCK CommanY
4 ?a....l' J‘Ams }.AVI N8, ! AUSEKLIS GALIMDOMS

Tohnle-l vicepresl Laboratory manager

4 Tirgenu street, 3rd floor LV aas ¢ Brooanl L X . .
e waaas Latian Repustis Amige ™" T ey
66{) p— Letrfe - . Latwi}
o :::'F %:‘;:%::1:::: &M ""“."(a;’"i:::::?: . .'ho'n.. (371} 38 68140 .
Ph L] 1 14 Phone (371) 8 212807
{311} 38 ssonr
L : 161188 nm-u‘ Pax: ",_'3," 2y rax g;:;:::::; TouFm ‘?‘nqum
{"' ST e —————— e __i— _ --V _ . e ‘..‘
Lnpoiate .//(bz‘/%; 1l N/
f‘““' -
o eng. Karills Roze !
Technical director B
88 Kr. Barona str. "—"
| ph. office 273324 |
-.z 536450 PDP, nga lab. 392654
i pr. 270861 — =1 " s
S | e e i ——— — I e - e
- In talks with Mr F. Stevens from Brocéni f—
— took part following persons : e

- Janis Klavin3, technical manager ; }_ ........ ~
Guna Zaverhagena, chief technologist ; '
Edgars Varna, manager resources department ;

© Artiirs Andersons, production manager of Brocéni ; —

~—  Romualda Laurinovita, assistant of technical manager on enviromental . .
—- questions ; —_——
——  Auseklis Galindoms laboratory manager o
_— , e

érocéni 17.01.95 IR i

//cemsx |

FRANK C, STEYENS
TECHNICAL ADYISOR

QIR

- Te——

"%E. CONSTTICION 444 bz, PH, £2(83} 25.36¢-00 EXT, 302 0IR & 327 I
P.C. BOX 392, 4400 MONTERREY, M, L., MEXICC
FAX 52(81) 20.30-36
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Appendix D-14

Curriculum Vitae of Frank C. Stevens and Franklin A. Phillips

45

WM

\



02/20/95 19:34 FAX 28 30 35

GC1A.DE ENERGIA

Frank C. Stevens
President
Stevens Consuiting Company
13588 Oak Mountain Drive
Yucaipa, California, 92389
Te): 909-790-4033 Fax: 909-790-4031

SUMMARY

Qualified and experienced for consulting world wide on all phases of
businesses connected with cement, concrete, construction, industrlal minerals,
alternative fuels, enviromental and energy. Handled mergers and acquisitions.
Managed as President and CEO, companies connactad with aggregates,cement
concreta, oil and gas exploration, coal mining, transportation, and waste fuels.

BESUME
January 1991
To Pregent ME r |

Consultant and technical adviser to CEMEX, fourth largest cement company
in the world with 19 plants in Mexico, 12 plants in Spain, and large cament and
concrete activitles in the United States. Performed many assignments in
ransfer and use of cement manufacturing technology, and enviromental
improvements. First in Mexico to use alternatives and waste fuels in cement
kilns. Developed the Department of Energy covering fuels, electricity and
gnviromental, Tralned personnel, in all phases including engineering,
construction, procurement, and studies. Worked with other divisions for activities
in Mexico, Spain and United States.

Janugry 1955
to December 1990 tinental n | Missouri

President and CEQ of 650,000 tons per year cement plant with four
distribution terminal on inland water ways. Turned company around, reduced
costs, and increased sales. Started the first waste fuel fasility in Missourl in
1986, utilizing latest and new technalegy for using liquids, sludges and solids
fuels in wet process kiln. In 1990 as a consultant, started a waste fuel facillty in
Australia.

4
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02/20/95

19:35 FAX 28 30 35 GCIA.DE ENERGIA 2054

September 1980
to December 1984 smmmmgamulnfmqm&an
r 4

Senior Management Consultant and Senior Industrial Economist for ane of
the best consulting organizations in the world. Performed many studies and
asslsted clients around the world including United States, Europe and Asia.
Scope of reparts and assignments covered manufacturing plants, energy
projects (fusl and electricity), industrial minerals, enviromental projects, cement,
concrete, construction, mergers, and acquisitions. Ferformed In-house
management and improvement studies that resulted in increased profits for
clients.

January 1980 to
August 1980 i t Actlvities for Uni In it

July 197010
Dacember 1980 River Cement Company, St. Laouls, Missouri

President, CEO, and Diractor of River Cement Company, Vice president
ol Missouri Pacific Gorporation (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 annual production of 1.2
million tons per year using 2 dry process kilns in & highly automated, low cost,
and profitable company with five distribution terminals on inland water system.
Parent company owned the Misssouri Facific Railroad, and Mississippi River
Gas Transmission Company. Built the cement plant and terminals when Vice
President Operations of River Cement in1963 to 1968.

July 1970 Medusa Corporation, Cleveland Ohio

Vice President Operations and Enginesring in charge of 6 cement plants
producing grey cement, white cement, expansive cement end special products,
and limestone aggregates. Expanded the facilities, reduced costs and Increased
production.



V2s20/,85

18:36  FAN 28 30 45

GCLA.DE ENERGIA

184510 1968

« Build River Cement Company in Missouri

Vica 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 asslgnments resulting in
cost reduction and production increases.

Personal and other Information

FCS.

Marrled to Elisabeth with three grown children.

Graduate Harvard Business Schocls, 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 1842
Aviation Electronics Officer in U.S. Navy (active duty and organized
reserve) 1942 to 1947.

Active in community affairs including President of Rotary Clubs

in California and Canada.

Participated in Portland Cement Association as Chairman of Research
and Development Committee1976 through 1978, Chairman General
Technical Committee 1974 through 1976. Member of Waste
Management Task Force, Washington Affairs, Energy Task Force

and on the Board of Directors 1970 through 1978.

Nov.1994
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APPENDIX D
Franklin A. Phillips

Education

B.S. Physiology (Pre-Medical) fram Southemn lilinois 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, emergency response, safety, and transportation
* programs and training for industry compliance with regulations
- Mr. Phillips is certified as an Environmental Trainer, and as a Hazardous Materials
-‘Manager. A

Experience

Background of hazardous waste treatment, storage, and disposal facility services
including permitting, waste analysis plans, trial burns, emergency response training, air
quality, stormwater best management practices plans , corrective action cleanups, and
risk assessments. Positions included Environmental Manager, Safety Director, and
Cheraist.

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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