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PERSPECTIVE

Wa are slowly awakening to the reality of global resource lirmatations and
cnvironmental liabilities. Wea are recognizing the importance of conserving natual
resources through optimum utilization, incieding minimizing and reusing rasoLrcas
contained in materials previously considered to be “wastes™, We arg alsy fecognizing
that our arr and aguatic environmants have limited abukities to absorh ghuge. N an
ideal world, we would endlessly recover and reuse alk resources - and wa wiuld do so
without detrbnental impact opan aur envirerment,

Altnough most of us agrea with this ideal objesiive, we have significant
differences of opinion about practlcal compromilses reguired in today's seal world.
Some arg tixed on achieving the ideal “parpaiual recycling™ ohjective and are unwilling
10 suppost interim compromises for fear of jeapardizing achievement of the ultimate
atjective, Others racognize the vaiue of rgapurces conserved throoagh mterim Sens
and believe that those stoaps coentribute to the evolution of oven greatar consensation.

This debate has impacted virtually all "waste™ materials, including scrap fires.
Tires reprasent a signiticant resowrce.  ideally, a tire's polymerized rubbar mixture
woulg ba perpetually reused, However, today's apphcations for thes material consume
less than 10% of the waste tires generated annuezlly in North America. These markets
arg growing, but even the most optimistic projecticns show markets for lass than
J0% in b years.

Should the remainder of this resource be squandered throagh landflling?
Should it become 3 pubhic liakiity and health hazard through stockpiling in hopes that
market limitations will miraculously disappear sometime in the Future? Or should o be
utilized as an energy resource?  Since no one consciously wants 10 waste a valuable




ragource, the answar should depend upon ite compatibility with our gmeironment.
Avoiding unnecessary consumpton of natural resources through gltemative uga of
wiste lires is 8 wworthwiiile objective i it can ba dong withoul 2 soune-batancing
nedative impact on our environment.  As A result, it s appropriate (o axaming
chemlcal characteristics and historlea! environmental experience of tres as an anargy
resaurce.

CHEMICAL CHARACTERSTICS OF SCRAP TIRES

The chemical characteristice of any energy raspurce impact its anvironmental
acceptability, Tires are a hydrocarbon-besed meterial derived from ail and gas. Soma
incrganic materials ara addad toc enhanca reactiong or parfarmance proparties.  Tires
hewve 8 heat content of 7,800 to 8,600 kcalfkg 114,000 to 15,500 Bru/pound),
depending on the type of tire and degree of wire removal. By compansion, coal that
may ba displaced by use of tirgs typcally cantalns 5,550 w 7,200 kealfkg (10,000 to
13,040 Btu/poundl.

The compoeition of tiras and coal wvary depending on type and Ssolrce.
Howewer, Exhibit 1 provides representative proximate and ultmets {aelamantal)
analyses of tire-derived fuel {TOF) with 20 + % of the reinforcing wire remaowved and a
BHiumimous =astem US steam ooal.

A comparison of the proximate analyses indicates that tirgs offer efficlency
advantages verses coal.  For instance, tires generally have lowser meoisture content
than coal. Slnga the engegy requirad 1o heat and vaporlze inharent water iz genearally
non-recoverable in the anergy ooversion process, lower moisture contart ¢an
transiate into higher energy utilization efficiency. The lower ash corgant of TOF
withaut wire offers a similar advantage versus coal. A tire's higher volatile-1o-fixed
carbon ratie enhances its ability to combust rapdly and completaly.  Basad on
proxirmate analysis, tires compare favorably to coal as an energy sourca.

Based on uitimate analysis, tres offer soma additional advantages and
disadvantagas. YWhean compared 10 many gastern coals, TOF's loveer sulfur content
[especially in terms of pounds/million Biu] offers the potential advantage of decreasing
SOx smissions. However, many weastern ¢oals have lower sulfur content,

TOF has a lnwer carbon-to-hydrogen ratio, theoratically raeducing carbon dioxide
greenhouse gas generation gince hydrogen convarts to water in the combustion
process. Lower inharan) nitragen contént can manginally dacrease NOX smissians.

The chilgring contant of tires is higher in this specidfic exampls, but it is




comparable to many coals.  In addition, the chlorine content has been signdicantly
reducad in many newer tires ag tha chilorinated butyl inner liner has been replaged by
altarnative materlals.

Elemental ash analysis provided in Exhibit 2 indicates that ures oenerally
comtain metal concentrations comparable to, or fower than, coal with ona ngtable
exception. Zinc oxide i added to tires as part of the ubber vulcamration process at
levels approaching 1.0 - 1.6% by waight. Therefcre, zing lewels in tiras ara much
higher than coal. As a result, applications using tires as an enargy reaseurce must be
able o Controd Zing emissions W avoid a negative environmenal impact.

From a chemilcal standpoing, tires offer both environmental advantages and
disadvantagas versus coal and coke. Tharefore, tires must he used in apphcatlons
that wtiize thair adwantages and proparfy contral their disadvantages for them o
provide a valuable and arvirgnmantally-friendly enargy rasource.

HISTORICAL ENVIRONMENTAL PERFORMANCE

Background

Scrap flres have been wiillzed as a supplemsental energy source in Japen,
Europe and the Unitad States since the 1970s. Tha experience base has Increased
significantly during tha last 10 - 15 years as tires have been recogrl2zed as an
acceptable fual for some combustion processas.  Applications using SCrap tires hawe
broadered to include cement kilng, industrial boilers, traditivnally-consarvativa vtilities
and dedicated electrical generation facilities, Ths followmny disoussion providos
exampleys of demonstrated environmental performance for rrajor appllcations.

Pulpy and Papar Industey

The pulp and paper industry combusts bark and waste wood i stoker-fired
bailers to provide steam and powar required for processing opsrations,  Wood s
combusted on mowving grates that also ranspart rasldieal ash from the boiter, Ceal, oil
or gas can be fired intg tha beiler above the grate to enhance combuostlon and
maintan aperating temparatures, especially when wood moistore cohtent 15 high.

This appflcation utilizes tire derbved fuel (TOF) obtained by processing scrap
tires intn uniform, flowable chips generally abowt 2 inches by 2 inches in size. Bead
wire ig often removed magnetically to avoid fouling of grates and ash handling
systems, TDF can be inroduced separately or as an integral part of tha wood mixture
wath refatively simple, inexpensive metering systems. TDF's high volatile component
gnhances combustion of wood on the grate and Improves fusl efficiency.




The environmantal impact associated with wse of TDF in this application is
dependent upon characteristics of the displaced fassH feal and system enyironmental
control  equipment. The owo predominant factors controlling  sovirgnmental
acceptabillty are E0x and particulate [2inG oxide) emisgions. SOx emissions may
decrease if TDF displaces coal or oil with @ higher sulfur content. Alternatively, S0x
can be aontrolled by scrubbars present in some systems, aspacially if tha scrubbars
oparate at 3 neutral or basic pH. Particulete amissions cBn be controlled by
slectrostatic precipitators (ESPs) or baghouses. In general, the most envirenmentally
accaptabls applications occur when coal is displaced in systems with baghouses or
ESPs.

Basad on review of availabla Information, 18 U.S. paper mills  vsed
approximately 20 million scrap tiresfyear as TOF in compliance with apphicabla
ragulations in 1298, with others undergoing testing.  However, this consumption
represented a decline of 10 - 15 million tires/year from peak usage in 15996 due to the
follwing Factors:

{11  Wisconsin's tire manapemeant program sunsgtted, resulting In elimination of
price supports that had aconomically encouraged develapment of major TDF
applications. The subsidy halped to off-580 ransporation ¢osts and opedatng
cost differences. As a resylt, soma consumers stopped TDF usage.

{2} Baad wire contained in TDF produced by soma suppliers can cause apetating
procblems with grates and ash handling systems, offsetting fuel savings.  If
suppligrs cannot praducs suitable matenal, the mill ceases TOF usa.,

13t Zing contained in TOF is captured and transferred o ash sefthing ponds in some
cazas. If zing 5 not properly neutrahized and precipitéted n the ponds, i can
excead alowable discharge limits and force decreased TDF usape. Tha ash is
mnereasingly sproad onoagricultural land az a notrlant instead of landfilling.  2inc
can decrease allowable loadings and increase disposal costs, off-setting TDOF's
ACONAMIC Savings.

Recant cost increases for fossil fusls have led 1o a significant resurgence In TDF
usaga in papar mille ags new milk have completed environmental testing and axisting
users havo maximized ¢onsumption, eapesigily in aoutheastern facilities.

The Champion facillty in Bucksport, Malne has been one of tha largast users of
TDF since 1990, Their boiler is capakle of consuming up ta 3.5 tons of TOF per hour
(14.5% bty heat inputh to produce almost 500,000 pounds of steam per hour.

Exhibit 3 provides enwvironmental data asgociated with performance testing



conducted at this site. A basaline test was conducted using thelr normal mixture of
gas, bark, coal snd sludge. TOF was then substituted for coal at levels reprezenting
09.23%, 10.3%. and 14.6% of hedt inpul. At the maxiknum TOF level, NQx, 30x and
total hydrocarbon emisgions remalned virtually unchanged, whila panticulate matter
increasad 8%, Among the metals, berylium and chromium decreased. lead remained
heloww datection imits and cadmium  increasad. Ine  increased  signlficantly
percantage-wisa, but total quantities remainad accoptablae. Owerall  parclculara
emissions remained wedl within acceptable linits.

Ferloomance ¢sta has also confirmed environmental acceptabliity of TOF in
similar papar mills and industrial beilers in 20 states. Saveral of theae states incloding
Oregon, Washington and Florida) are recognized kor thair emaronmental sensitiaty and
riggrous reguiatory enforcemeant.  However, these applications must ba carefolly
screened to defing facilittes capable of using TDF within environmantally acceptable
[its. Onby & ameall percentage of industrial boilers have the reguired combnation of
system design, permiting conditions and fuel usage conduche to approprate FODF
Li5Ane.

Fublic Utility Ecilors

By the end aof 1999, thers were at least 15 udtility facilitles consuming the
eqgilvalent of 26 million tres. This representa an increase of 25% vearsus 1996 n
spite of rapld changes in the industry structure,  This growth appears 1o have
continued since 1559,

TDF can only be used efficiently in specific bypes of utility boilars [prirnarily
eyelone, fludized-bed and sioker-grate units] offering sdequate retenton Tima for
camplete combustion of nomina 1 ingh (minus 2 inch) TBF, the smaltest matenal that
can genarally be progyced 3t costs compatitiva with coal and other fossil fuels, These
units consueme large quantitioe of fual, so small parcentagas of TDF 12-4%) can Lgsa Lp
to 5,000 OO0 tires/year in a singfe boiler.

=avaral factors nfluence use of TOHF [n the ytillty Industry, including:

{11  Canada and the United States executed agreements designed to reduce the
impact of acid rain through mandatory raductions in SOx amissions.  Major
coal-fired utilities wsing midweastarm and aastarn cgals have been under intense
prassura to achleve mandatory reductions 3t minimal cost to their Custorners.
They are faced with purchasing expensiva Iow-sulfur ¢aal or making substaniiz
capgital invastrments in additional air poliution contrgl equipment.  AS 3 diract
result, conservative utiities have begun to recognize the potential value of TOF
as an gltemative fuel with a iowar sulfur content than some lodal noal. Usa of
TOF cifers an oppontunity to concumently reduce both S0x eémissions and fuel



costs, while providing a partial solution to historical scrap tire disposal and
stockpiling prablems,

{Zy  Deregulation of wtilities has besn a double-gdged sword in terms of TOF usags.
Some odder marginal units that were using TDF hawve been shut down,
decreasing TOF usage. Howewver, rmore utilities are considering TOF usage as a
method of cost reduction in an axtreamely compatitive anyiranmeant.

3 The Clean Alr Act Amendmeant has not yet been fully developed, but it could
sigriflcantly inpact all facllitles using solid fuels. |t could force conversion to ol
and gas as an alternatlve to expending millons of dollars to achieve
conformanca on existing eoal fuel. Depanding on the final torm of this
regulation, all solid fuels, including TOF, could be negatively impacted.

TOF usage in utiity cyclone boilers 2 expanding with recent additions.
Folverized coal is imtroduced tangentially into & large cylindrlcal chamber and
compusted, with ash falling into a fluid collection system gt the bottom.  TDF must
generally meat stnngent Sipe restrictions (mines 2 inches n all dimensions, averaging
1 inch or lased 10 anhanee ¢omplata combustion and matarial handling through cozl
sy atams.

Otter Tail Powsr Company has besn uging up to 60,000 tons of TDF per vear
at its plamt in Big Stone, South Dakota. TOF has reportedly proven to enhanca
combostion control and efficiency when added w their primary low-Biu lignite fuel,
Tha facility aperatas n compliance with all appllcable repulatlons, but dotailled data is
not availabla.

Wisconsin Power and Light has condusted oxtensive tests using TDF as a
supplermmentat fuel in its cyclona boiler at Baloit. The systam has an ESF for pacticulace
control. Comparatye criteria pollutant data is providad in Exhibit 4. Particulate, 50w,
hydrachlarle agid and hydroflugriec acid soncentrations decreased wath Lusa of 7% TDF.
Howeve:, NCx, €0 amd hydrocarbons increased, but remained wswithin applicable
parmit limis., WPR&L constructed its own TOF precessing Facility based on economics
and supply considerations, but encountered initlal difficulty in achieving productien
expectations. In addition to these examples, TVA and [knois Power have conducted
extensive thals and arg uvging TDF in oyelone bolars,

Circulating fluldized Dad Lollers raprasant one of the newar systems designed 1o
minimize envirgnmental impact from use of solid fossil fuels. High trbulence and
urndemn heat distribution allow fluidized beds (o operate at lower termperatures
minirnize NOx formation. Ammoniz injection may alsc be used for supplemental NOx
raduetion.  Limestone iz commonly used as tho circulating bed meadia, providing
afficiert S0x= contrel through integral mixing with combustion gases. Sophsticated



baghouses and/or slectrostatic precipltators provide particulate remowval.

Thess syslems represent envircnmeantally-viable candldates for use of noroinal
1-inch TDF, Stockton Cogen in Stockton, California conducted extensive trlals with
financial assistance from the California integratad Waste Management Board 1o dafing
the amissions characteristics associatad with vse of up 1o 20% TDF thy heatl. The
results of this analysis ars compared to the facility’s pre-extsting lowveer (state or locall
permnit ik in Exhibit 5. All emissions were well within permit limits, wath particulate
and hydrocartons baing less than 25% of established limits,

Tires have gven basn used as a primary fuel in dedicaled, speciglly designed
power boilars in California and Connecticut using B mikon and 10 million tirgs per
yaar, respectively.  After some initial difficultios assoclated with scale vp af this
techndlogy, these facilities have rapartedly operated In compliance with atrigt new-
source performance chtena.  The Connectigut facility iz still operating, hut tha
Califomia plant has been shut down dug 10 econxnic and palitical Factors associated
with a major firg {Initiated by a3 lightening strike during a starml [0 an adjacant
stockpila.

Cerment_Kilns

Scrap tres have been used as a supplemeantal fual in cement kilns i Europa
and Japan since the 19705 and currently represent the largest application i North
Amarica.  Only Calvaras Cement in California consumed waste tires 10 - T2 years
ago, but 35 faclities currently usa whole tires or TDF as a supplermental enargy source
in 53 kilns. Others are conducting parformance tests targeted at futurs use.

Some factors impacting current intares! in scrap tires as & supplemeantal anergy
source in kilns desarya meantion:

Looistlcs - Kilng are often located near markat population centers with large wagte tire
quantitles and difficult vre disposal problams, provlding efficient logistics.

Energy |ntensity - Kilns are energy intensive, allpwing gonswrnplion of 500,000 -
1.500.000 milicn tiresfyearfkiin. TOF enargy cost savings versus fossil fuals can
provide 3 competitive aconomic advantaga,

Rigorous Combustion Conditions - A unique combination of high temperatures, long
residence times and turbulent ar flow promoie CBI'I"I|}|E'[E combustian of organic
compounds containad in tires.

Inherent S0« Contrel  Limestone used in cemeant manufacture is commaondy used in
APC systems to absorb 80x, providing inherent S0x control,




Agh Litilization - Ash resulting fram tire combustion becornas an integral component of
the cament product, eliminating ash dispesal requirements.

=g Lise - Reinforclng wire s conatruoctvely consurmmed as a replacement for
purchaged natural resources or alternathve materiala containing iron.

Broad Appllcakllity - Damonstratad technology alloves use of tires in oldar lang kiing,
as well as newear prehearer and precalciner units, Swvme kilns can wss whole tres
without additional processing.

&lthough these factors encourage use of tires as a supplamantal fuel in ldins,
dermonstrated performance iz a critical consideration in establishing environmental
accaptability of this application. Extenaive enwirornmental data has been generated for
a warkty of kin configurations and fuel displacements. Time limitations precidds
discussion of all avallable data, but aeveral exarnples sre included.

Exhibit & provides comparative dala resulting from  comprehansive  tests
cenducted by Flarida Crushed Stone. TOF representing 149% anergy displacement
was introduced into the riser sectinn of their preheater kiln,  Particulate and S0x
arissions declned with TDF use.  Volatile organics increased but semi-volatile
organics decreased by an even geeater margin, resulting in a net reduction in organic
amissions. Changes In metal concentrations were nominal.  Cormprehensive testing of
dioxins and furans showed a net reductlon of over B0% with TDF use.  Florida
Crushed Stone is cumently ueing approximatedy B0O,000 scrap tires per year as an
glternative energy source in full complianca with all applicable regulations,

Performanes results for Ashgrove Camant's kiln in Durkes, Oregon are proveded
in Exhlbit 7. Emissions of particulate, S0x, chilorides and all heavy metals declined or
remaingd ¢constant,  Total hydrocerbons increasad abowt 10%, but polynuclear
aromatics declingd about 10%. This facility completed a comprahensive FSD raview
assnciated with ity use of hazardous wwastes, and i3 expected to reésume fird usage.
This plant's perfomnance 15 acceprad 0 ong of the most envircnmeantally-sensiipre
states inm the LS.

Several of tha southwastarn cemant plants have undergone extensive tasting.
Resvite of Califormia Portland Cemont Company®s anlesions results for s Colton plant
are summanzed in Exhibit 8. Some crterda and compounds decreased swith use of
tires, while gthers ipcreased. Fur examnple, otal pariculate increased less than 10%,
whilg ngn-methane hydrocarbans decreased abour 18%. Recognized carcinogens lika
benzene and toluene decreazed. Total PCOOD/PCDF matarials increased nonimally in
quantity, but the norrmadized toxwity equivalence actually decreased, Most PCBs and
PAH's declined with tirg usage, while hydrochlonc and hydrofluarie acids increased.



Hexavalent chromium, barium, cadmium lead and nickel emission: daclinad, while zinc
and rmargury ingrgased. While the mast salignt impacts will probably depend upon the
reviewar's parspecive, most changes werg relativaly minor and the pet impact
appeasars 1o he ralatively balancad.

In order to place these relative impacts inte technically-structured perspective,
Cal Portland engaged an experiencad contractor to conduct a comparative Health Risk
Assessment using the tatcst versicns of the 'SC dispersion model amg ACE haalth
effects model specified by the California EPA. Based on this evaluation, the indiidual
carcinogenic risk declined 47% with TOF usage, while the non-carcinogenic hagahh
effects resulting fram short-tern exposure [acute hazard index) fell 34% and the non-
carcinogenic health effacts of contnuous exposure [chranic health impact) decrassad
72%. While none of us like ro contemplate any exposure and some quastion the
asagasment methodology, mozst of ua prefer reductions.,

Cement kilns constructively utilize more waste tirgs than any other single
application.  Kilns are an imporant component of waste tire managemsant N most
states considerad to hawve succassful programs. Any state that is not fully utilizing is
waste tire resource may wish to objectively evaluate the envieconmental and aconomic
merits of this application.

SLUMMARY

Scrap tires can be an environmentally-compatble alternative anargy rasource
when used in appropriate spplications.  Energy atilization is an important componant
of successtul scrap tire managerment programs within the LS., allowing this resocurce
to be used rather than wasted. The net result has been substantial consaervation of
non-rengwabde fossil fuels, Whean the dermonstraced performance of tires a8 an anergy
reggurce i objectvely ewvaluzted, many |urisdictions have concluded that our
anvirgnment i3 batter servad by recognizing the valus of this resource rather than
wagting it whila waiting for (deal solutions. Good programs recagnize the importance
of divarse appllcations.



EXHIBIT 1

COMPARATIVE CHEMICAL
CHARACTERISTICS
EASTERN TDF
CHARACTERISTIC | BITUMINQUS |{90+% WIRE
COAL FREE)

PROXIMATE ANALYSIS (% AS RECEIVED}

MOISTURE f.76 Q.62
ASH 11.05 478
VOLATILE 34.05 G5 64
FIXED CARBON 47.14 27 86

TOTAL 100.00 100.00

ULTIMATE ANALY SIS (% AS RECEIVED)

CARBON a7 80 B3.27
HYDROGEN 4.59 7.09
NITROGEN 1.13 0.24
SULFUR 2.20 1.83
ASH 11.056 4.78
MOISTURE 7.76 .62
OXYGEN (by difference) ' 548 2.7

TOTAL 100.00 10400




EXHIBIT 2

ELEMENTAL METALS ANALYSIS

(%, OXIDE FORM)

EASTERM TDF {90+%
E[IE]E}{'TDE ;T BITUMINOLES WIRE
COAL FREE)
Aluminum 2.29 <0.01
Barium - nd
Cadmium - 0.0006
Calgivm 0.36 0.378
Chromium - 0.0097
Iron 2.09 0.321
Eead - 0.0065
Magnesium 0.08 <0.01
Manganese - <0.01
Fhosphorous .07 =),
Fotassium {.22 <0.(1
Titanium Q.09 =0.01
SHicon 5.30 0.516
Bodium Q.05 =0.01
Strontium - <0.01
Zinc a.1 1.92
Chloride - 0149
Fluoride - 0.001




EXHIBIT 2

COMPARATIVE EMISSIONS
CHAMPION INTERNATIOMAL MiILL

BUCKSPORT, MAINE

(EXPRESSED AS POUNDSMM BT

14.5% TDF | PERCENT
CRITERLA BASELINE (BY HEAT)| CHANGE
Ndx 0.274 0273 4
S0x 0.508 0.51 C
PARTICULATE 0.053 0.056 B
TOTAL HYDROCARBONS 117 E-3 1.18 E-3 1
BERYLLIUM 1.06 E-G 073 E-b6 -31
CADMIUM 0.60 E-& 07yBESE 30
CHROMIUM 12.1 E-G] 6.36 E-G 47
LEAD <10 E6 <10 E-& 0
ZINC 026 E-3] Z2.56 E-3 B85




EXHIBIT 4

COMPARATIVE EMISSIONS
FROM A CYCLONE BOILER
WISCONSIN P&L

7% TDF | PERCENT
CRITERIA UNITS BASELINE (BY HEAT) | CHANGE
NOx LE/MM BTU 0.79 0.91 18
50X LEFMM BTU 1.14 0.87 -4
PARTICULATE LEFMM BTU Q.52 0.14 -F3
CO LE/HR 1.92 ;.28 377
TOTAL
HYDROCARBONS |LE/HR 216 10.27 99
HCL LE/HR 2527 18.89 -23
HF LE/HR 1.88 1.34 -28




EXHIBIT 5

EMISSIONS FROM A
CIRCULATING FLUIDIZED BED BOILER

STOCKTON COGEN
(STOCKTON, CALIFORNIA}

(EXPRESSED AS POUMDEMOURY

CRITERA | 3y YEAT) [pERMIT LI
NOx 2506 $9.00
S50 x 33.40 5§.20
PARTICULATE 218 10.00
cO 20.80 22.90
TOTAL
HYDROCARBONS <0.38 1.58




EXHIBIT &

ENVIRONMENTAL PERFORMANCE DATA

TOF INTRODUCTICN INTQ THE RISER SECTION
OF FLORIDA CRUSHED STCNE'S PREHEATER KILN

{axpressaed a8 poundshour)

CRITERIA BASELINE 14% TOF
PARTICULATE 55 80 S22
S0Ox 59515 £91.30
VOLATILE ORGAMICS

Acelone o0z .02
Banzens 0.08 .15
Toluene 0.0 .20
Chioromethans <. Q.03
Others <1033 0.0
TOTAL 015 0,44
SEMI-WOLATILE ORGANICS
(C1&-C18} 50 Q.50
METALS
Aluminurm £ 86 813
Arszenic ={] {004 =], (4
Barianm QQz 002
Ladmium =0 (05 0.07%
Chrewiurm 0.02 0.0F
Coball 0.01 =0.002
{opper 0.03 0.03
Iron 1.39 1.30
Laad 013 0.04
Magnesium 0.50 0.585
Mercury 0.0d 0.0
Molybdenum Q.02 0.02
Mickel <0.02 <02
Selermum <1004 <0 00
Silwear =0. 009 =004
Titanium 022 0.26
Varadium <002 <[).[F2
Zite 312 1.68




ENVIRONMENTAL FERFORMANCE DATA
TOF INTRCDUCTION INTO THE RISER SECTION

EXHIBIT & (CONTINUED)

OF FLORIDA CRUSHED STONE'S PREHEATER KILN
fexpreasaad as poundsfhow)

ANG EMISSION EQUN 2378-TETRA
RATE (10 E-G CIOXIN EMISSICNG
CRITERIA LBS/HR) (10 E-6 LBS/HR)
COAL |14% TDF| COAL | 14% TDF
DIOXING
247 8-tetra 1.00000 0.004 MD 0,004 M
122378-pania 0.50000 0,03 ND 0017 ND
12347 8-hexa 0 04000 0048 ND 0.002 MD
123788-hexa 0.04000 0.084 WD 0.003 ND
123678-hexa 0040300 0125 ND 0.005 MHD
12246 78-hapta 000100 1.210 0.062 0.001 <[ D0
acta (L DOCHH 2,221 1.100 0000 .Q00
other tedrs O.01000 0,308 0.061 0.003 0.001
ather penla 0 00500 0473 0,075 0002 =(].009
other hexa O .000440 0 7565 0114 <0, 001 <0 004
other hepla 00001 1.693 0,114 <0.001 =0. 01
SUBTOTAL 9,667 1,530 0037 IR EY
FURANS
237 B=tatra 0. 10000 0,096 0. 1 g.010 0005
12378penta 0. 10000 0024 MDD 0.002 ND
23478-penta 0.10000 0,036 ND 0.004 ND
223478-haxa 001000 048 ND =}, 001 MND
12367 8-hena Q.1 000 0.024 MD <} 00 ND
23467 B-haxa 0.01000 0.024 N =) QU1ND
123789-hexa 001000 ML MDD ND ND
23487 8-hepta 0.001 00 0060 MD <. 0 MND
234788%-hepta 000100 HND HD ND MDD
el 0.00G00 0.048 MO Q 000 N
other tatra 0.00100 0.204 0,149 =0.001 =0 001
othar penta 0 A0100 0.4130 0.088 <0.001 <0.001
other haxa OO0 0.006 00049 ={].001 MO
other hapta 0 Q00 R.O72 | =(_00H1 MDD
SUBTOTAL 0.BB3 0.307 2.017 0006
TOTAL {(10E-& LE/HR) 10 550 1.837 0084 0007




EXHIBIT 7

ENVIRONMENTAL FERFORMANCE DATA
TDF INTRODUCTION INTO RISER SECTION
OF ASHGROVE CEMENT'S PREHEATER KILN

CRITERIA UNITS | BASELINE | 9-10% TDOF | PERMIT LIMIT
FARTICULATE Ibsfhr 527 4 83 18
R0 |bsshr =1 5 «1,2 6.2
CHLORIDES lpshr {268 0197 MA
TOTAL
HYDROCARBONS bsfhr 3 4.3 N
FMA IBs/Mr 0.00sH 000532 MNAa
HEAVY METALS

Arsanic Mmigragrams 0.2 0.2 MNA
Cadmium " K| 2 M4,
Chromium " 30 ND A
Nickal " a0 N[ B MNA
Zine " 35 a5 MA,
Copper " a7 13 NA
Lesd " ND MD NA
Iran " 400 200 MA
Barium " MO MDD MA
Vanadium " ¢ | #3 MDD MNA




EXHIBIT &

ENVIRONMENTAL PERFORMANCE DATA

CALIFORNIA PORTLAND CEMENT KILN

fexprassed as poundshour)

CRITERIA EXPONENT BASELINE TDF
[PARTICULATE 7.35 8.1
tN O x {ppm) 20880 104..2

CO (ppm) 104,20 159.30

VOLATILE QORGANICS
Acetaldehyde 0.24 Q.05
Banzena 2,69 229
Farmaldehyde .58 o1
Toluene 3.58 3.17
Dichloromethang E-3 1.79 0.8y
O-xylene E-3 1.99 214
Trimethyl benzenos E-3 = 3.59

METALS
Antimony E-4 232 228
Ar SN E-4 405 8.43
Banum E-3 1.20 043
Cadmium E-4 2.27 177
Chromium {Tatal) E-4 3.44 354
Chromium {Hexayalent) E-4 2.33 113
Copper E-3 1.11 07e
Lead E-3 118 155
Manganasa E3 1568 2 06
Mearcury £-3 4 54 17.33
Micksl E-4 561 3.00
Salerium E-4 <197 <1.35
Silver E-5 <3 64 =455
Thallium EL <252 <2 A7
Zinc E-3 4.1 o 41




EXHIBIT 8 (CONTIRUELD)

ENVIRONMENTAL PERFORMANCE DATA

CALIFORMIA PORTLAND CEMENT KILN
{expressad 85 powkdshour]

CRITERIA EXPONENT | BASELINE TOF
NON-METHANE
HYDROCARBONS 18.18 14.81
PCDD{PCDF Es 1.58 1.93
2378 TCDD TOX
EQUIV E-8 1.05 1.68
PCB's E-6 316 2.89
PAH E-2 4.29 .35
HC <0.017 0.43
HF 0.02 0.02




