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section and no longer cited. The primary source should always be checked.

April 21, 1993

Mr. Tom Lapp
MRI

401 Harrison Oaks Blvd.
Suite 350

Cary, NC 27513

Dear Mr. Lapp:

Please find enclosed a copy of the Certification of Compliance
testing that Lone Star was required to do under the requirements of
the BIF requlations. Prior to this required testing, Lone Star also
did background testing to measure certain emissions. Mercury was
one of the metals for which testing was conducted. The background
testing is identified as "Phase I" throughout this report. This
testing was conducted while the kiln was burning conventional
fuels. "Phase II" testing was conducted when hazardous waste fuel
was being fired in the kiln. _

If you need additional information concerning QA/QC
procedures, lab analysis, etc., I can supply that information. The
entire report is nine volumes in length, and I did not think that
you would be interested in the entire report. However, if you need
additional data as related to the mercury testing, please let me
know. - '

Sincerely,

Y\ O_W%M"

Norris Johnson
Facility Manager

cc: Harry Philip
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"w LONE STAR INDUSTRIES, INC.

3

CAPE GIRARDEAU ALTERNATE FUELS COMPANY

2524 S, Sprigg Street, Cape Gitardeau, MO 63701
314 335.8878 FAX: 314 335-1119
P.O. Box 968, Cape Girardeau, MO 63702-0968

September 24, 1992

Mr. John Smith

U. S. EPA RCRA Branch
726 Minnesota Avenue
Kansas City, KS 66101

RE: EPA I.D. NO. MO 981127319

Dear Mr. Smith,

Please find enclosed the Certificate of Compliance as required
for Boilers and Industrial Furnaces burning hazardous waste under
the BIF regulations in 40 CFR Part 266. This certification was
revised in September and should replace that document date August
17, 1992. ‘

Some revisions to Sections 3.5.2, Phase 2 have been made in
order to detail the testing process.

After reviewing analyses of raw mix and waste derived liquid
fuel (WDLF) it was ascertained that the digestion method used for
sample preparation of these materials was inadequate. Those metals
in raw mix and WDLF taken under Tier III guidelines were reanalyzed
using the ASTM sample preparation technique, and these analyses for
those metals were used in this COC. The QA/QC documentation for the
analysis is found in Appendix C, staring with page 1000A.

Also, under this revision} Mercury was considered under Tier
IA guidelines, and the appropriate changes to the Precompliance
Certification have been made to reflect this change.

Please contact me if further questions or clarification is
required.

Sincerely,

’ﬁY\ONﬁL QM&MSMﬂa

Norris Johnson
Facility Manager



o %f*‘% LONE STAR INDUSTRIES, INC.
3a) CAPE GIRARDEAU ALTERNATE FUELS COMPANY

2524 S, Sprigg Street, Cape Girardeau, MO 63701
314 335-8878 FAX: 314 3351119
P.O. Box 968, Cape Glrardeau, MO 637020968

August 17, 1992

Mr. Joe Galbraith

U.S. EPA RCRA Branch
726 Minnesota Avenue
Kansas City, KS 66101

Dear Mr. Galbraith,

Please find enclosed the Certificate of Compliance as required
for Boiler and Industrial Furnaces burning hazardous waste under
the BIF regqulations in 40 CFR part 266.

The document is complete as far as we can ascertain. It should
be noted that the CO limit was established after the certification
testing upon your verbal approval on August 10, 1992. The CO limit
discussion contained herein should be used for the backup for the
limitation established for CO.

Much of the laboratory data was very late in arriving.
Although, it was checked for accuracy, the shortness of time
between receiving all the laboratory data and filing of this
document might be a source of error upon closer examination of all
the data. If any errors exist we will contact your office
immediately. -

If you need to communicate with me, I can be reached at
address and telephone number listed above.

Sincerely,

A
! }

/YIOmﬁx{gﬂbWW4“f

- Norris Johnson
Facility Managex

cC: Wané Roberts
Jim Burris



COMPLIANCE CERTIFICATION FORM 1 (CC-1)
GENERAL FACILITY AND TESTING INFORMATION

[ JInitial Certification [ JRevised Certification [ JRecertification
m—_=—=‘-_-— —

1. EPA fadlity ID Number:
MO 981127319
2. Pacility Name: :
LONE STAR ALTERNATE FUELS CQ.
Contact Ferzon!
NORRIS JOHNSON
lephone Numbex:
Telephone Nombect. (314) 335-8878
Facility Addreas: ' 2524 SQUTH SPRIGG STREET
CAPE GIRARDEAU, MO 63701
3. Type of boiler/industrial furnace. INDUSTRIAL FURNACE (CEMENT KILN)
4. Person responsible for conducting :
compliancs test: (Attach statement of JOHN POWELL
qualifications)
Telephone Number: (203) 871-8557
Company Name: APCC
Address: 60 INDUSTRIAL PARK ROAD WEST
TOLLAND, CT 06084
5, Date(s) of complianes test: ' JUNE 25-26, 1992
6. Person responsible for QA/QC: ~ JOHN SCHNEIDER
Titls: SENIOR PROJECT ENGINEER
Telephone Number: (203) 871-8557
Attach a statement certifying that procedures prescribed in QA/QC plaa submitted with Compliance Test
Notification Form 3 (CTN-3) have been followed, or a description of any changes and an explanation of why
changes werc necessary. : ' ' '

1 certlly undez penalty of iaw that this information was prepared wnder my direetion or tuparvision In accordance with a eytam designed 10 casurc
that qualificd pergonnel properiy pathersd 4nd svaluated the inforaution and supporting documentation. Coples of all emissions to3, dispersion
modeling results, and other information used to determine conformanes with the requircmeats of $266.103(¢) are available ar the facllity, and can be
obulned from the facility contact persan listed above. Based an my inguiry of the person or persoas who manages the sysiem, or thoes persons
directly responsible for gatbering the Information, the information submitted is, to the best of my nowledge and belief, fruc, acvumtc, and complete. |
1 am aware (hat there arc significaat penalties for submitiing fales jnformation, including the possibility of fine and imprisonment lor knowing
vielatfens

1 slso acknewledge that Lhe opcrering condltions establisbed in this centificatios purivadt 1o $266.103(c)(4)(iv) are enlorcesble limits at which the

{acllity can legally tc during interim sutus uncll (1) o revised certification of compllance Is submirted or (2) an operating permit is imucd.
Signature: E \(u- L - 470(_&0( Date: Y/H7/9~

Title: Vice President, Cement Operations

NRJ/NW-050

10090105 ‘ D-4




COMPLIANCE CERTIFICATION FORM 2 (CC-2) '
DEVIATIONS FROM SUBMITTED NOTIFICATION OF COMPLIANCE TEST

1. Were there any changes in the unit configuration prior to or during testing that would alter any of the
information submitted on Form CTN-2 of the unit’s Notification of Compliance Test? Yes _X_No

If yes, describe these changes and why they were necessary and attach an amended Form CTN-2 describing
the unit as actually tested. (Attach additional shects if necessary).

2. Were there any changes in the planned test conditions prior to or during testing that alter any of the
information submitted on Form CTN-3 of the unit’s Notification of Compliance Test? X Yes ___ No

If yes, describe these changes and why they were necessary and aftach amcndcd Form CTN-3 describing test
conditions. (Attach additional sheets if necessary.)

In the initial protocol for testing it was planned to test the

kiln while firing 100% hazardous waste fuel and coal, with no

tires being used as fuel. However, upon completion of testing

using tires, waste fuel, and coal as fuels, it was determined

this testing was not needed.

NRJ/NW-050
1009-02.01j




COMPLIANCE CERTIFICATION FORM 3 (CC-3)
SUMMARY OF COMPLIANCE TEST EMISSIONS

Complete a separate form for each test condition (if more than 1) under cach mode of operation for each unit.

1. Use the same identification codes as on Form CTN-3 for the following:
Unit # ] ; Mode (letter) a_; Test Condition (1,2 or N/A)* _ 1

Brief Description of Mode and Test Condition: __Minimum hurning.zone condifion

2. Purpose of Test (¢.g., Demonstrate comp].ianéc with PM, metals, HCL, and Cl, emission limits when firing
sludges at maximum feed rate and flue gas flow): : ‘
Demonstrates compliance with HCL/CL2, PM and POHC DRE for state while firing

hazardous waste feed at maximum rate.

3. Atlach a complete copy of QA/QC resulls for cach tesl,

4, Test Results: Run No.
Allowable
1 2 3 Avg" Timission Hate®

Date (month/day/yr) 6-25-92 | 6-25-923 6-25-92 :

Fime Run Started (hrmin) 8:30 | 17:45 |21:45 i

Total Run Time (x:nins) 180 180 210 : _ it
| Sootblow Time (mins)® N/A & ‘

CO (ppmyv @ 7% 05) .

Run AvE See _CO Limit

Hiphest 60-min rolling avg Paper

HC (ppmv @ 7% 0 ' : S . o

Run avg _ See CO|Limit e o
 Highest 60-min rolling ave ' Paper ) .

PM cmissions (gr/dscf) 0.026 10024 10,023 10,0243 | 0,032

HCI emissions (g/br) 3577 4077 6615 | 4756 501991.2

1, emissions (g/be) - 23 .4 47.1 70.1 46.9 28684.8

Antimony (g/hr) : Not Medsured this condition

Arsenie (g/h1) ! ! ! " "

Barium (g/br) " N : ! "

Beryliium (g/hr) ! ! ! u i

Cadmijum (g/hr) " " " '_' "

Chromium (g/hr) | " " n "

Lead (g/hr) " N . " "

Mereury (g/br) " " " " "

Silver (g/hr) " " " " "

Thattivm (g/he)~ " K n " "

B (4 fadliP' conductcd tests at oply onc set of test conditions for the stated mode, crter N/A, U twp scts of tcst conditions were run for the
mode, {ill out a separate form for each set of Lest conditions, identifying Lhe test condition (1 or 2) 28 on Form CTN-3.

If soot biowing or other daily activity that increases the PM cmission ratc was incorporated into the testing, caleulate everage using
cquation provided in instructions. '

Allowable levels are the game as indicated on Form PCA.
Check if cach non-sootbiowing run and average are less than or equal to allowable.

Indicatc sootblowing time or lime of other activity that was incorporated into the testing.

NRJ/NW-050
1009-03,05] 0-L
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COMPLIANCE CERTIFICATION FORM 3 (CC-3)
SUMMARY OF COMPLIANCE TEST EMISSIONS

Complete a separate form for each test condition (if more than 1) under each mode of operation for cach unit.

1. Use the same :dentification codes as on Form CTN-3 for the following: _
Unit # _1_; Mode (letter) _p; Test Condition (1, 2 or N/A)Y _2
Brief Description of Mode and Test Condition: __Maximum _Burning Zone Temperature

2. Purposc of Test (c.g., Demonstrate compliance with PM, metals, HCI, and Cl, cmission limits when firing
sludges at maximum feed rate and flue gas flow):

Comply with metal emissioms, maximum APCD temperatures, maximum hazardous
waste feed rate, maximum production

3. Attach a complete copy of QA/QC results for each test.

4, Test Results: Rua No.
Allcwable
1 ' 2 3 Avg® Bmission Rate® ok’
Date (month/day/yr) 6-26-92| 6-26-92| 6-26-92 '
Time Run Started (hmin) : 13:45 | 17:45 | 21:45
Total Rup Time (mins) 180 180 180
Sootblow Time (mins)° N/A
CO (ppmv @ 7% O,) :
Run Ave SeeCO [limit
Highest 60-min rolling avg Paper
HC (ppmv @ 7% 0,)
_Runavy See COl Limit,
|__Highest 60-min rolling avg Paper
PM emissions (gr/dsch) ' Not messnred condition?
HC emissions (g/hr) o ! ! ;
CL emissions (g/hr) - " " 1t "
Antimony (g/h1) Tigr T 21513.94
Arssenic (p/hr) 0.64 [1.03 0.87 0.88 164.97
Barium (g/hr) Tier I 3585657.4
Berylium (/) 0.02 |0.02 0.07 0.037 301.20
Cadmiv (g/hr) 0.82_17.19 0.02 | 2.68 401.59 |
Chromium (2/h) 5.47 |0.02 0.02 | 1.84 | 71713147.4
L ead (a/h) 6.3¢ [5.64 [12.94 | 8.31 6454.18
Mereury (g/hr) : 18.11 [16.42 |58.14 30.89 | 21513.94
Sibver (g/hr) Tier I 215139.44
Thallium (g/hr) 'I‘i=e_r___I -35856.57

If facility conducted tesis at only one set of test conditions for the stated mode, eniter NJA. If two sets of test conditions were run for the
mede, fill out a scparate form for each sct of test conditions, identifying the test condition (1 or 2) as on Form CIN-3,

If soot blowing or other daily activity that increases the PM emission rate was incorporated into the testing, calculate average using
cqualtion provided in instructions.

Allowable Jevels are the £ame as indicated on Form PCH4.
Cheek if each non-sootblowing run and average are Jess than or equal to allowable.

Indicate sootblowing time or time of other activity that was incorporated into the testing.

NRI/NW-050
1009-03.n1j 0-G
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COMPLIANCE CERTIFICATION FORM 4 (CC-4)

SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a scparate form for cach run of a specified test condition, use same identification codes as on Forms CC-3

and CTN-3.

1 Unit #: 1 _:Mode: A ; Test Condition (1, 2, or N/A): _1;
Run No.: ; Test Date: 6-25-92 ‘

2, Run Start Time (hr:min):_8:30 ; Run End Time (hrimin): 12:30
If there werc any interruptions in sampling, discuss cause, duration, and impact on
sampling:

3. Operating Conditions:

S0-min’ Avg®

Mazx. Production Rate (specify units)

245.4

256.2

Not measured cor

dition 1

Max. PM Cootrol Device Inlet Temp.(*F)*

Max. Combustion Chamber Temn. (*F)*
e ety ‘-:-:‘:aa-‘:wagl::-.::y':;i'iﬁ-:ga@‘c" T TH
{m ‘Operatinglazny
7 §266.103( YD) (be-xi
' Not measured condikion 1

4. Description of All Fuel, Raw Material, and

Waste Feed Streams:?

-

wpn et b1 g e R 4T
Y Eteam NO.® BN

WDSE

RAW MIX

COAL

Thallium (g/hr)

Stream T e.z., coal, shale. sludge, liquid solvents, cte.) - WDLEF

Category (e.z., Fuel, Raw Material, Pumpable HW, Nompumpable HW) Pump HW Nonpump HW _ RM Fuel

Mass Fecd Rate (g/h) 0. 28E+06 [3.90E+05 ([2.13E+08 | 1.08E+Q7

Thermal Feed Rate (Btu/hr) 2.3E+08 PB.06E+06 0 2.65E+08

Ash Feed Rate (g/he)) N/A N/A N/A N/B

Chlorine and Chloride (g/hr) 447,068.2) 453.6 95,754.96{ 11,753.6

Antimony (£/ht) Not meapured condition 1

Arsenic (g/hr) ; l [ [

Barium (g/hr) \ \ \ |
| _Bervilium (g/hr) ) \ \ ‘

Cadmium (g/hr) / \ 41

Chromium (g/hr) J

Lead (g/hr)

Merourv(g/hr) \

Silver (g/hr) \

Y

*Indicatc highest or lowsst 60-minute rolling average ac a]:lrpmpﬁar.:.

“Not applicable if complying with Tier 1 or adjuseed Ticr | metals feed rate saeenin

C flow rate and, if
licabic. Indicatc lowest 60-minute averages for all other APCS parameters.
Ouemers/operators of furnaces monitoring metals concentrations in collected PM are oot requ

°lndicate highest 60-minute rolling averages for maximum flue
ere a

waste fced streams,

1Copy form and add additional page

NRJ/NW050
1009-04.01j

limite,

if more than four streams were fed during test.
Owners/operators of cement and light-weight aggregate kilng are not required to determine ash feed rates of feed streams

oten, maximum fuspended solids content of ecrubber water

ired to determine metals feed rates in nophazaricus

L]




COMPLIANCE CERTIFICATION FORM 4 (CC-)
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a scparate form for cach run of a specified test condition, usc same identification codes as on Forms CC-3

and CTN-3.

1. Unit#: 1 ;Mode: A Test Condition (1, 2 of N/A): L

Run No.: 3_; Test Date: 6-25-92
2. ‘Rua Start Time (hr:min);___8:30 _; Run End Time (hrmin): 12:30

If there were any interruptions in sampling, discuss cause, duration, and impact on

sampling:

3. Operating Conditions:

o A
Max. Production Rate (specify units) 245.4 256.2
Max. PM Control Deviee Intet Temp.("F)* Not measured Condition 1

L]

)

¥ Eﬂ Ty

Condition 1

s i G : %‘}‘}% v

of All Fuel, Raw Material, and Waste Feed Streams:?

Stream Type (e.g., coal, shale, studge, liguid solveats, et.)

Tires

Cate: .z.. Fuel, Raw Material, Pumpable HW, N
Mass Feed Rate (g/hr)

urmpable W)

uel -~

1.36E 6

Thermal Feed Rate (Bru/hr)

4.27E"7

Ash Feed Rate (g/bn)’

N/A

Chloriae and Chioride (g/hr)

1496.88

Antimony (g/hr)

Not meashred condijtion 1

Assenic (g/hr)

Barium (g/hr)

l

Bervilium_(g/hr)

Cadmium (g/hr)

Chromium (g/hr)

Lcad (g/hr)

Mercury(g/hr) ~

Sitver (g/hr)

Thallium (g/hr)

'

*[ndicate highest or lowest 60-minute rolling Zverage as
Not applicable if complying with Tier | or adjusted Tier
dicate highest 60-minute rolling averages for maximum fue
yhere a ticable. Indicate lowest 60-minute averages for all ot

Owners/operators of (urnaces monitoring metals conezatrations in €0

waste fced streams.
1Copy form and add additional pa

Ovwners/openators of cemeat and ight-weight aggregate kilns are not required 10

NRJ/NW-050
1009-04.0rj

riate,

metals fead mate screcning limits.
flow rate and, if chosen, maxiroum

er APCS parameters.

llected PM are oot requ

it more than four ctreams were {ed during test
determine ash feed rates of feed seams

suspended solids content of scrubber watsr

ired to determine metals feed rates in nonhazardous
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COMPLIANCE CERTIFICATION FORM 4 (CCH4)

SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a separate form for each run of a specified test condition, use same identification codes as

oo Forms CC-3

and CTN-3.

1 Unit #: _L ; Mode: _A_; Test Condition (1, 2, or N/A): 1
Run No.: _4 ; Test Date: 6-25-92

2. Run Start Time (hr:min): 17:45 : Run End Time (hrimin): 20:45
If there were any interruptions in sampling, discuss cause, duration, and impact on
sampling :

3. Operating Conditions:

i Arg

Max. Production Rate (specify units) 248.1
NOT measutred

Max. PM Control Device Inlet Temp.(*F)*

255.92

condition L

ot

Vi,

Not measured

-condition 1

d

4 Description of All Fuel, Raw Material, and Waste Feed Streams:

e e ﬁ%&-zﬂ : e
. Stream Mo, -

Stream Type (2.2., cosl, shale, sludpe liquid solvents, cte)

WDLE

WDSF

RAW MTX

COAL

Cate e.z.. Fuel, Raw Material, Purmpable HW, N ble HW)

Pump HW

NonpurmpHW

R.M.

Fuel

9.09E+06

4.53E+05

2.20E+08

1.10E+Q7

Mass Feed Rate (g/hr)
Thermal Feed Rate (Btu/hr)

2.23E+08

0

2,65E+08

Ash Feed Rate (2/he)

N/A

4.75E+06
N/A

N/A

N/A

Chlerine and Chloride (g/hr)

422185.48

907.2

107773.34

9843.12

Antimonv (g/hr)

Not

measured

conditid

n 1

Arsenic (g/hr)

Banum (g/hr)

Bervilivm (g/hr)

Cadmium (r/hr)

Chromiuvm (g/hr)

Lzad (p/hr)

Mercurv(z/hr)

Sitver (g/hr) —

Thallium (g/hr)

Iodicate highest or lowest 60-minute rolling sverage as riate.

*Not applicable if complying with Tier | or adjusted Tier 1 metals fced rate serecning limits,
cecn, maximum suspeaded solids contenz of scrubber wamr

‘Indicate highest 60-minute roiling averages for maximum flue §ls flow ratc and, if
lvg:rr: applicable. Indicate lowest 60-minute averages for all other

ers
waste feed streams

)-mi other APCS parameters. . .
operators of furnaces monitering metals concentrations in collested PM are not required to determine metals feed rates in nonhazardous

tCopy form and add additional pages if more thaa four streams were fed during test
Orvmers/operators of cement and light-weight aggrepate kilng are not required 10 determine 2ch feed rates of feed streams.

NRJ/NW-050
1009-04.n1j
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COMPLIANCE CERTIFICATION FORM 4 (CC4) .
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a scparate form for cach run of a specified test condition, use same identification codes as on Forms CC-3
and CTN-3.
1. Unit # L : Mode: &__; Test Condition (1, 2, or N/A): 1 .
Run No: 4 Test Date: __6-25-92
2. Rua Start Time (br:min): 17:45 ; Run End Time (hrmin):_ 20:45

If there were any interruptions in sampling, discuss cause, duration, and impact on

sampling:

3, Operating Conditions: | )
. Py > L s . e v Ty 7 = s ‘ i Avg.

255.92
Condition 1

Maz, Production Rate (specify units) 248.1
Max. PM Cootrol Deviee Inlet Temp.(*F)* Not Measured
"

Max, Comb

"n TR, L VTRANE iy
T FR66.303(e)(L

Not Measured Condition 1

Tires

Stream Type (e.z.. coal, shale. sludge, liquid solvents, etc.)
[ Fuel

Categorv (e.g. Fuel, Raw Material, Pumpabje HW, Noopumpable HW) _—

Mass Feed Rate !g&ﬂ 1.36E 6
-

Thermal Feed Rate (Btu/hr) 4 ,51E 7

Ash Feed Rate ‘g[hr)f N/ A
Chlerine and Chloride (g/hr) ‘ 1360.8
Antimony (g/hr) Not Measured Condipion 1

Arsenic (g/hr) [
Barium (g/hr)
Bervilium (g/hr)

Cadmium (g/hr)
Chromium (g/hr)
Lezad (g/hr)
Mereurv(g/hr)
Siter (g/he)
Thallium (g/hr)
*Indicate highest or lowest 60-minute rolling average as & riatc.
ﬁn‘:l:claggliunggt:cs: fxmﬁ:‘x&;ﬁx:ig.%m& tﬁ:ﬂk rm::fcmf‘:‘fn :::‘: maximum suspended solids eontent of scTubber w:u:-r

yhere applicable. Indicate lowent 60-minute averapes for all otber APCS parametcr.
Owners/operators of furmnaces monitoring metals concentrations in collected PM are not required to determine metals feed rates in nonhazardous

waste fecd streams.

p form and add additional pa%‘.ﬁ if more than four etreams were fed during test
Owners/aperators of cement and light-weight aggregate kilas are not required to determine ash feed rates of feed ctreame

NRJ/NW-050
1009-04.n1j
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COMPLIANCE CERTIFICATION FORM 4 (CCH)
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a separate form for cach run of a specified test condition, use same identification
and CTN-3.

1 Unit #: 1 : Mode: _A ; Test Condition (1, 2, or N/A): 1.5
Run No: _ 9 Test Date: 6-25-92

2. Run Start Time (hr:min): ©21:45 : Run End Time (hrmin);_1:05
If there were any interruptions in sampling, discuss cause, duration, and impact on
sampling: ‘

codes as on Forms CC-3

2

3. Operating Conditions:

i 5.0- Avx‘

Maz. Production Rate (rpesifv tmiu)

255.9

| Max. PM Congol Device Tnlet Temp.(*F*

Condition L

Maxr. Corabustion Chamber Temp. (*F)*

e

ACS Opei p

Not _measured

Condition 1

 Bervilium (z/hr)

4, Description of All Fuel, Raw Material, and Waste Feed Streams:*
Stream Tvpe (c.£., coal. shale, sludes, liquid colvent et) WDLE' - WDSE RAW MTIX COAL |
Caterorv (e.g. Fuel. Raw Material, Pumpable HW, Nowpumpable HW) Pump HW Nonpump HYy R.M. Fuel |
| Mass Feed Rate (g/hr) ‘ 9.11E+06{ 4.12E+09 2,198+08!1,00F+07
Thermal Feed Rate (Bru/hr) 2.41E+08| 5.84E+03 0 2.52E+08
|_Ash Feed Rate (g/br)f N/A N/A N/A N/A
Chlorine and Chloride (g/hr) 416813.04] 997.92 [111494.88| 8436.96
Antimony (g/hr) - Not measured conditi 1 |
| _Arsenie (g/hr) | l‘
Barium (g/hr) \\ lll

Cadmium (g/hr)

Chromivm (g/hr)

Lead (g/hr)

Mereury(g/hr) —

Silver (g/hr)

Thallium (g/hr) ‘) +

1
-

*Indicate highest or lowest 60-minute rolling sverage ac riate,
™Not applicable if complying with Tier | or adjusted Tier | metals feed rats screening limite

°Indicate highest 60-muinuce rolling averages for maxmum flue ?s flow rate and, if choeen, maximum suspeoded solide conteat of scrubber watar
ther

ybere applicable. Indicate lowest 60-minute averages for all o APCS panamcters

ers/operators of furnaces monitoring merals conczatrations in collected PM are not required 10 determine metals feed rates in noobarardous

waste {ced stroams .
*Copy form and add additional pages if more than four sryeams were fed during tert

Owneri/operators of cement and light-weight aggrepate tdtas are oot required o detsrmine ash feed mates of feed mTeame

NRJ/NW-050
1009-04.n1j
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COMPLIANCE CERTIFICATION FORM 4 (CC4) .
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

-

Complete a separate form for each run of a specified test condition, use same idcatification codes as on Forms CC-3
and CTN-3. .

1 Unit#: _1;Mode: A_; Test Condition (1, 2 or N/A): L
Run No.: 5_; Test Date: §-25-92 '

2. Run Start Time (hrimin): - 21345 ; Run Ead Time (hrmin):  1:05
If there were any interruptions in sampling, discuss cause, duration, and impact on
sampling:

3. Operating Conditions:

| _Max. Production Rate (specify units) 247.4 255.9
Max. PM Control Device Inlet Temp.(*F)* Not Meﬁsured Condition 1

;;%M:-m:lik j“ . : : : L e e !:v::' 4 . : I : -z:’i . = ‘ \m
| 5266 103(cX D) (o-HiD)’ EHEe _ o L A
Not Measured Condition )

G

S;camﬂo. ] : : - S s s 2 i Ll Sk
Stream Type (e, coal: shale, sludge, liquid solvents, etc.) Tires
Category (c.g., Fuel, Raw Material, Pumpable W, Nonpumpable HW) __|Fuel
Mass Feed Rate (g/br) 1. 36E+6
Thermal Feed Rate (Bru/hr) 4.21E" 7
| Ash Feed Rate (g/hr)f N/A
Chlorine and Chloride (g/hr) 1905.12
Antimony (g/hr) Not Measured Condifion 1
| _Arsenic (g/hr)
| _Barium (g/hr)

Bervilium (g/hr)
Cadmium (g/hr)

Chromium (g/hr)

Lead (g/hr) i
Mercurv(g/hr) ) :
Sitver (g/hr)

\
Thallium (g/hr) \V . ”

*lodicate highest or lowest 60-minute rolling sverage as quwpriuc. . _
ot applicable if complyiag with Tier I or adjusted Tier | meuls fezd rate scresning limits, i
“Ladicate highest 60-ounute rolling averages for maximum flue gls flow rate and, if choscn, maximum suspended solids content of egubber watar
ere applicable. Indicate lowest 60-minute averages for all other APCS parameters. . .
Owners/operators of furnaces monitoring metals concearrations in collected PM are not required to determine metals feed rates in nonhazardous
waste [ced streams.
7Copy form and add additiooal pages if more thao four streams were {ed during test

Ownicrs/operaton: of cement and light-weight aggregate kilns are 0ot required 1o determine ash feed rates of feed streams

NRJ/NWL50
1009-04.nr)




COMPLIANCE CERTIFICATION FORM & (CC-5) . .
SUMMARY OF OPERATING AND FEED RATE LIMITS FOR A SPECIFIC MODE-
1. Unit #: _1; Mode: A=1; Run Nos.:_3=5 ; Test Date:_6-25-92 :

2. Operating Condition Limits*

" Max. PM Control Device Inlet Temp. (*F)™ * * Not determined
Max. Combustion Chamber Temp. (*F)* * * Not. determined
APCS Operating Conditions (list applicable parameters, sec § 266.103(c)(1)(ix-
xif)): ‘
Low _pressure drop Main APCD -6" WC manufacturors design
low pressure drop Bypass APCD -2.95" WC
)
Max. Production Rate (Foecify unit) 256 TPH
| Max Total HW Feed Rate (g/br) 3328915
Max Total Pumpable HW Feed Rate (’MEL 9328919
Mazx. Tatal Chlorine and Chloride Feed Rate (g/hr) 553044.24
Max, Total Ash Fecd Rate (g/br)® _ 7 N/A

. Maximum Metals Feed Rates

| w
e gé

, HiTotal Feed Streamstif;
Antimenv (g/hr). * Not determined
Arzenic (p/br) * " " "
1{] .
|_Basium (g/hr) * " :'
Bervilium (z/hr) " "
1 ]
Cadmiuvm (g/br) * ' ]
|_Chromium (g/hr) 3 ' "
Lead (g/hr) * " " "
* (1] n "
Mercurv (g/hr
* I 0
Sitver (g/hr) "
Thallium (g/hr) * - " " "

4. CO, HC, and PM Limits

€O (pomv @ 7% 0™ 1169.7 See CO limit diSc:ussioux
HC (pomv as propane @ 7% (% s 20.0 " " " "
PM_(gr/dsct @ % o) 0.032 " " " "

! Asterisk any pararmeter not detsrmined under the primary test conditions.
Not applicable if complying with Tier I or adjusted Tier | metals feed rate screcning limite .
“If applicable, anach documentation that the increased cxncer risk to the MEI from cmissions of dioxins and furans is not greater than 1 in
00,000, . ' '
iot required for coment and light-weight agpregate kKins '
ot required for fumaces monitoring metals concoRTALCDS in collected PM.
If under Tier I, CO limit is 100 ppmv. 1f under Tier I, limic ic the average over all rupe of the HHA CO leve] for each run.
E1f under Tier 1, HC lirnit is not applicable. If uoder Tier I1, limit is 20 ppmv. :

a furpacs cannot meet the Tier T 20 ppmv HC limit becauze of organic matier in raw material fesdstocks, the interim HC and CO Limic arc
the bassline limis propesed in the Part B permit application or the limits establisbed by the Director as a condition of a time extension for
certification of complisnce.

'0.08 gr/dscf or existing permit, whichever is more singeat.

NRJ/NW 050
1009-05.00




COMPLIANCE CERTIFICATION FORM 4 (CC4)
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a separate form for cach run of a specificd Lest condition, use same idenbfication codes as on Forms CC-3
and CTN-3,

1. Unit#: _1 ;Mode: A Test Condition (1, 2, or N/A): 23

Run No.: ?_; Test Date; _©-26-92
2> Rus Stert Time (brimin)__ 23°45 _; Rua Eod Time (brmin)_ 15747
If therc were any interruptions in sampling, discuss cause, duration, and impact on
sampling:
Operating Conditions:
Max. Production Rate (specify units) 251.1 TPH . 256.2 TPRH
Max. PM_Control Device Inlct Temp.(*F)} 310°F 428°F 365°F 434°F
|| Max. Combustion Coamber Temp. (*F) 1669.3 1688

Dpcratng T 3 .
Pressure Drop Main APCD*/Bypass APCD 6"we -3.08"w 6" wc 2.96"wc
*Manufacturers specifications
4, Description of All Fuel, Raw Material, and Waste Feed Streams:?
Stream Type (c.g. coal, shale, sludge, liquid solvents, ete) WDLF WDSF RAW MIX CoAL \
Cate e.£.. Fuel, Raw Material, Pumpable H'W, Nonpum ble W) Pump HW (Norpap HA R'- M. Fuel !
|_Mass Feed Rate (g/hr) 9.27E+06|1.24E+05 [2.28E+08 [L.11E+07

Thegmal Feed Rate (Bru/hr) ‘ 2.3E+08 | 1.9E+06 0 2.74E+08
Ash Feed Rate (g/nr)| ' N/A N/A N/A N/A
Chlorine and Chloride, (g/br) 4.21p+08| 226.8 118,343 [121.57 |
Antimony (g/hx) Tier I2
Assenic (g/hs) 1854.52 | 1.02 |173.98 |60.70 |
Barium (g/bs) Tier IA
Beryllium (g/hr) 22.25 0.02 117.73 3.68 |
Cadmivm (g/hr) 2679.75 0.16 799.32 2.63 !
Chromism (g/hr) 6500.48 | 25.28 1258.48 |184.49
Lead (2/hr) F5512.14 | 8.12 [2024.49 | 70.02 |
Mercury(g/hr) Tier IA :
Silver Tg/hr) . Tier Ia

Thallium (g/hr) . Tier IA

*Indicate highest or lowest 60-minute rolling average as appropriate.
Nat applicabie il complying with Tier | or sdjusted Tier'l metals [eed raic sereenin limits.

“Indicate highest 60-minute rolling averages for maximum fluc §u Now rate and, if cﬁ\oun. maximuo suspended golids content of scTubber water
crc applicable. Indicate lowest 60-minute averages for all other APCS paramclers.

Owners/operators of fumaces monitoring metals concenirations in collected PM are not requircd to delermine metals feed rates in nonhazaniowus
waste feed Strcams,

{Copy form and add additional pages il more than four streams were fed during test.
Owners/operators of cement and light-weight aggregate kilns arc not requircd 1o determine ask feed rates of fecd streams,

NRJI/NW-050
1009-04.n5j
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COMPLIANCE CERTIFICATION FORM 4 (CC-4) R
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Comélctc a scparate form for cach run of a specified test condition, use same identification codes as on Forms CC-3
and CTN-3.

;. Usit# 1_;Mode: P ; Test Condition (1,2 or N/A): 2 .
Run No.: _7_; Test Dale: 6-26-92
2. Run Start Time (brumin); 13345 ; Run End Time (brimin): 16:45

If there were any intc.rrupl.ionS in sampling, discuss causc, duration, and impacl on
sampling: :

3. Operating Conditions:

Max. Production Ratc (specify units) 251.1 TPpH 256.2 TPH
Max. PM Contrel Device Inlet Temp.(*F)! 310°F 428°F 365°F 434°F
Max. Cornbustion Cbamber Temp, (*F)* : 1669.4 1688
- . 3 i 3 v et 2t L5 1 c“g{.};’
Pressure drop main APCD*/Bypass APCD 6"we 3.08"we | 6"we 2.96"wc
*used manufacturers specifications

4, Description of All Fuel, Raw Material, and Waste Feed

o

Stream Tvpi-. (e.g., coal, shale, _sludgc, liquid solvents, &tc.)
Category (e.g, Fuel, Raw Matcrial, Pumpable HW, Nonpumpable HW) FUEL
Mass Foed Rate (g/ht) 1.36E+06
Thermal Feed Rate (Btu/hr) . 4, 428407 ‘
Ash Feed Rate (g/hr)’ ‘ N/A |
. Chlorine and Chlonide (g/hr) - 0.00 l
Anlimony (g/hr) : - Tier IA \
Assenic (g/br) ‘ 1.31 l
Bastum (z/hr) - | Tier 1A l
Bervilium (g/hr) 0.07 . |
Cadmium (g/hr) : - 2.48 |
Chromium {g/hr) 6.58 \ ~
Lead (g/hr) 1 14371 \
Mereury(g/br) : Tier IA \
Siiver (g/he) Tier IA l
Thattium (g/hr) . | Tier IA l

*[ndicate highest or lowest 60-minutc rolling sysrage as appropnate. o

Not applicable if complying with Tier | or adjusted Ticr 1 metals fecd maie :crcr.ninq. limits.

®Indicatc highest 60-minute rolling nverages for maximum flue iu Now rale and, i chosen, madmum suspended Lolids content of corubber waiz
here npplicable. Indicale lowest 60-minute averages for all other APCS parameters,

Ownersfoperators of furnaces monitoring metals concentralions in collecicd PM 2re not required to detepnine melsls ecd reics in nonhazand
waste fecd strzams.

1Copy [orm ana add additional pafics il more than four streams were [¢d during test.
Ownersfoperators of cement and ight-weight aggregate kilns arc not required (o determine ash feed rates of fced sirmams.

NRJ/NW-050
1009-04.n1j
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COMPLIANCE CERTIFICATION FORM 4 (CC4) -
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Combplete a separate form for cach run of a specified tesl condition, use seme identification codes as oo Forms CC-3

and CTN-3.

1. Unit #: 1 ;Mode: A ; Test Condition (1,2, 0r NJA): 2

Run No.: 8 ; Test Date: 6-26-92

: Run Epd Time (hriomin): 20:45

GG EED)
P MAIN APCD|BYPASS APCD

2. Run Start Time (hrmin):;_ 17:45
If there were any interruplions in sampling, discuss cause, duration, and impact on
sampling:
3. Operating Conditions: -
‘ ; RuppAvESY
Max. Production Ralc (specify units) 250.7 TPH
Max. PM Control Device Lalet Temp.(*F)! 310°F 430°F 366°F 436°F
Max. Combustion Chamber Temp. (*F)* . 1677°F 1699.6°F

“Rip

6"we

‘3. 05"we

4, Description of All Fuel, Raw Material, and Waste Feed Streams:®

Stream Type (e.g, coal, shale, sludge, liquid solvents, ele.) WDLE WDSE RAW MIX COAL
Category (e.g. Fuel, Raw Material, Pumpable HW, Nonpumpable HW) Pump HW | Nenparp HA R.M. Fuel
Mass Feed Rate (g/hr) ‘ 9, 43E+06 [L.24E+05 |2.28E+08 |1.14E+07
Thermal Feed Rate (Btu/hr) 2.30E+08 [1.52E+06 0 _ |2.78E40®
| Ash Feed Rate (g/br) N/A N/A N/A N/A
Chlorine and Chloride (£/hr) RAS,011.92 | 181.44 132,133.60 P1,285.26
Antimony (g/hr) Tier IA
Arsenie (g/hn) 1744.47 0.83 326.04 44 .94
| Barium (z/hr) Tier IA
|_Beryllium (g/ht) 22.82 0.03 138.62 6.60
| Cadmium (g/hr) 2860.28 Q.26 362.51 1.99
Chromium (g/hr) 6530.61 23.18 4651.,18 | 178.62
Lead (g/he) e064.61 | 6.77._ | 3328.78 | 63.60
Mcrcurvfg/hri Tier IA
Sitver_(2/hr) Tier IA
“Thallivm (z/hr) Tier IA

tIndicate highest or lowest 60-minule rolling sverage as ugpmpriatc.
Not applicable if complying with Tier 1 or adjusted Tier | melals fecd ratc ccTecnin
*Indicate highest 60-minute rolling averages for maximum fNue flow rate and, if ci
crc applicable. Indicate Yowest 60-minute averages for all other APCS paramclers.

Ovwmers/operators of (urnaces monitoring metals concentrations in collected PM ase not required (o determine metals (ccd rates in norhazardous
waste [ced streams,

1Copy form and add additional pa
Owners/operators of cement and

Lipedis.
cszo, maximum suspended solids content of scrubber waler

ﬁu if more than four strcams were (ed during test,
ight-weight aggregate kilns are not required 1o detsrmine ash fced rates af fced streams,

NRI/INW 050
1009-04.05j




COMPLIANCE CERTIFICATION FORM 4 (CC4)
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS ‘.

Complete a scparate form for cach run of a specified test condition, use same identification codes as on Forms CC-3
and CTN-3.

1. Unt# 13 Mode: A _; Test Condition (1,2, or N/A): 2.
Run Nos 8 Test Date: 6-26-92

2. Run Start Time (hroin), 17345 ; Ruo End Time (br:min);__20:45
If there werc any interruptions in‘sa.mpllng__ discuss causc, duration, and impact on
sampling: '
3. Opcrating Conditions:
e e iy e
Max. Production Rate (sperify units) _ 250.7 TPH - 255.6 TPH
Max, PM Control Device Inlet Temp.(*F) 310°F 430°F 366°F 436°F
Max. Combustion Chamsber Temp. (*F)! : 1677°F . __1_6_&9‘_&__
APESHE _gmc,:‘? e bIciparamete ; ; O
P MAIN APCD BYPASS APCD 1 e"we '3_05"wc 6"we 2.99"we

4, D_cs&iption of All Fuel, Raw Material, and Waste Feed Streams:®

- Streamn Type (c.E, ooal, shale, :.'ludgc. liquid solvents, ete.) TIRES
Category (c.g., Fuel, Raw Material, Pumpable HW, Nonpumpable HW) FLIEL
Mass Feed Rate(g/hr) : 1., 36F406 \
Thermal Feed Rate (Btu/hr) 4. 31E+07 l \
Ash Feed Rate (g/hr)| N/A | \
Chlorine apd Chloride (g/br) 2RR5_ 52 ﬂ
Antimony (E/h1) Tier IA
Arscnic (g/hr) 4.98 . l
Bagium (2/hr) Tier IA ‘
Beryllium (2/hr) 0.11 B %
Cadmium {g/hr) 22:61 \ _
Chromivm (g/hr) ' - 77.36 \ |
Lead (g/h) [ 42349 |
Mercury(g/hr) : Tier IA \
Siiver (g/hr) Tier TA |
'hxallium. hr) . i A l

+Indicalc highest or jowest G0-minule rolling AVerage as :gpmprialr..

“pot applicable if complying with Tier 1 or adjusted Ticr | ractals feed rate sCrocnin limits. :

*Indicate highest 60-minute rolling averages for maxdmum uc Now rate snd, if choszo, maximum suspended colids content of ecTubber »atcr
yhere applicabls, Indicatc lowest 60-minute averages for i other APCS paramelers.

Ownersjoperators of fumnaces monitariag melals B oncennztions in collecied PM are not required to determine metals (eed rates in norrasrdous
waste [ecd sireams.

.
f

Copy form and add additional paqc.s if more than four streams were [ed during test.
Ownessfoperators of cement and ight-weight aggregate Kilas are not required Lo determing ash fecd rales of feed clroams.,

NRJ/NW-050 .
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COMPLIANCE CERTIFICATION FORM 4 (CC-4)
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS

Complete a scparale form for cach run of a specified lest condition, usc same idcotificztion codes as oa Forms CC-3
and CTN-3. '

1. Unit#: _J_;Moder A 5 Test Condition (1, 2, or N/A): 2
Run No.: 9_ ; Test Date: _6=26-92

2. Run Start Time (hrimin);; 21:30 5 Run End Time (br:mio): 00:30
If there were any interruplions in sampliog, discuss cause, duralion, and impacl op
sampling:

3. Operating Conditions:

2 256 TPH
Max. PM Control Device Inlet Temp.(*F)’ 3089°F 433°F 367°F 438°F
1666.1 1685.8

Max. Production Rate (spesify wnits)

2.8%c

6IIWC .

4. Description of All Fuel, Raw Material, and Waste Feed Streams:*

U

Stream Type (.., coal, shale, sludge, liquid solvents, etc) WDLF WDSFE RAW MIX

Category (g Fucl, Raw Material, Pumpable HW, Nonpumpable HW) Pump HW Nonpum BA | R.M. Fuel
Mass Feed Rate (g/hr) 0.43E+06 [L.81E+05 [2.28E+08 1.08E+07
Therma) Feed Rate (Bru/hr) : ' 2.37E+08 [2.1E+06 0 2.66E+0¢
Ash Fecd Rate (g/ns) N/A N/A N/A N/A
Chlorine and Chleride (g/hr) 477731.54 498.96 118434.96|11,793.¢
Anlimony (g/hr) Tier IA
Arsenic (g/hr) 1584.47 2.75 171.91 34.2¢
Barium (g/hr) Tier IA
Beryllivm (g/hr) 24.43 0.05 122.21 2.73
Cadmium (g/hr) 2831.25 0.45 303.24 2.60
Chromium (p/hr) 6380.80 | .50.05 3353.18 219.31

|_Lead (g/br) 1 615%.42 | 10.97 2621.99 42 .57
Mercuny{g/hr) Tier IA
Silver (&/h1) Tier ’ ia
Thallivm (2/hr) ] Tier 1A

*Indicate highest or lonest 60-minuic ralling averags as 2 propraic.
Not applicable if complying with Tier ) or adjusicd "ﬁ:rl; metsls fecd rate screening limits.

“lndieatc highest 60-minute rolling sverages for masimum fue gas Now rte snd, il chosen, maximum cuspanded solids conlent of serydber wats:
rere applicable. ladicate lowest 60-minute averages for =1l other APCS paramcicrs.

Owmers/opcrators of furmaces monitoring, metals concentralions in collccted PM are not required (o determine metals feed mates in nonhazants
wasic feed sircams, X
Capy form and add sdditional p.\,iu il more than four streams were (¢d duning, test

Owners/opcrtors of cement and light-weight apgregale Lilas are not required 10 detcrmine ash feed rates of feed streams,

. NTU/NW-050
; 1009-04.0rj




COMPLIANCE CERTIRICATION FORM 4 (CC-4) _ oo
SUMMARY OF COMPLIANCE TEST OPERATING CONDITIONS o

Complele a scparale form for cach run of a specilicd test condition, use same idenUficeion coz:: zs on Formng Ce3.

and CTN-3!
1. Unit#: _)_;Mode a__; Tesl Conditon (1,2, or N/AY. 7_;
Run No.: 9__; Test Dale: _(-26-92
2. Ruao Start Time (brimin); _ 21:30  ; Run End Time (hrimin): 00:30
If there were any interruplions in.sampling, discuss cause, duration, and impact on
sampling.
3. Opcralting Conditons:
S e 5
Max. Production Rale (specify uniis) 251 TPH 256 TPH
Max. PM Control Deviee Inlet Temp (11! ' 309°F 433°r IE7°F 438°1F
Max. Combustion Charaber Temp. (‘FY 1666.1 1685.8

4. Description of All Fuel, Raw Malerigl, and Waste Feed Streams:®
g.-aﬁﬁ%;»nn 5 2

Stream Type (.8, coal, shele, sludge, liquid cofvenls, cle.) TIRES

Category (e.g., Fucl, Raw Ma;crial. Pumpable HW, Nonpumpable HW) FUEL

Mass Focd Rate (g/br) 1.36E+06

Thermal Feed Rate (Btu/hn) 4. 23p+07

Ash Feed Rate (glh.r)r . . . N/A

Chlorine and Chloride (g/hs) 3,674.16

Antimony (g/hr) _ Tier IA

A_rscvnic (z/hr) 1.46

Barium (p/hr) Tier TA l

Beryllivm (2/hr) 013 |;

Cadmium (p/hr) 47 .81 |

Chromium (g/hr) _ 135.93 i

Lead (g/hr) ' | 35.34 ’; \
Mercunde/hr) Tier IR |
Silver (u/hr) Tier Ii

Thatlivm (g/hr) ) . Il‘i@l.' 12 |

;lndiczlc highest of Towest GO-minute solling :vx:afe as spprapnizic.

Not applicable il caomplying with “Dier 1 or adjusied Ther 1 me
“Indicate highest 6D-minute rolliag sverages for snaximum Que gas Now rale and, W ghemen, maximvum wuipeinded 60! 20 rantent of torubiber wa
yhere applicable. Indicate lowest GO-minute avmiapes [or all other APCS parameters,

Ownersfopcrators of furnaecs moniloning metals concentrmtions in eollccted Ph w1z a0l rrqu
wasle fecd £lreamg,

;Cnpy form and add sdditional pages if mors
OwnenJopernton of cement and lightweiph

ls feed mte eorcening diis.

e to detemning s fred ynias in nnnhiaia

a fener sireams were fed during test
npprefate Lilng ary mol mquired 10 datzin

nr pah fred raten fYinedy mami

WIRJ/INW-Q50
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COMPLIANCE CERTIFICATI‘ON FORM 5 (CC-5) - ‘
SUMMARY OF OPERATING AND FEED RATE LIMITS FOR A SPECIFIC _MODE-
1. Upit #: 1_; ModeR 2 Run Nos.. 7=2_; Test Date: 7-26=92 -

2. Operating Condition Lirnits*

‘Max. PM _Control Deviee Inlat Temp. (*I)' ' 366°F and 436°F
. ° o
Maz Combustion Chamber Temp. (@) 1691°F
APCS Operating Conditions (list applicable prameters, see § 265103()(1)(x sNot determined this test
xi)); R .
condition
Max. Production Rale (specify units) 256 TPH
Max. Total HW Feed Rate (g/hr) . 9571322.88
Maz. Tolal Pumpable HW Feed Rate (a/br) 0571322.88
" Max. Total Chlorinc and Chioride Feed Rate (g/bs) Not determined this condition
Maz. Total Ash Feed Rate (g/hs)* N/A '
3

 Maximum Metals Feed Rates

Antimony (g/hr) Tier IA

Areegic (g/hr) 2002.63 1729.35 1727.82
Barium (g/hr) ‘ _ Tier IA '

Berylior (g/be) _153.93 | 23.20 23.17
Cadmium (g/hr) 3305.81 : 2790.71 2717.09
Chromium (g/by) 11029.72 6503.47 5993.49
Leid (g/hr) ' 8669. 84 5021 .67 5812.01
Mereury (g/hr) Tier IA

Sitver (g/ht) Tier IA

Toaliivm (2/hs) Tier IA

4. CO, HC, and PM Limits

€O (ppmv @ 7% 0 1169.7 See CO limif discussion

HC (pomv as propanc @ 7% 0% 20.0 See CO limit discussion

PM (pr/dscl @ 7% oy ' ' 0.032 See CO limit discussion

*asierisk any parameier not delermincd under the primary test condilions.
Not applicable if complying »Ath Tier | or adjusted Tier 1 metals fecd rzie sorcening fimits,

i applicable, attach documentalion (bat the ingrased ancer risk W 1he ME! from emissions of dioxins and furans is not greater than ) in

R '
ot required (or cement and light-weight aggregzte Klns.
“Nol requircd for fumaces monitoring melals concentrations in collected PM,

Il under Tier 1, CO limit is 100 pprav. 1 under Tier O, imit i the average over 3l runs of the HHA CO level for cach rvn.
£){ under Tier |, HC limit is not appbable, 1f vader Tier U, limit is 20 ppmb. :

l"ll a furnace annot meet the Tier 11 20 ppmv HC Limit because ol organic matier in raw matenial fecdstocks, the taterim HC and CO fimits are

the Lasaline limits proposed in the Part B permit spplication of the limits established by the Dircetor as o condition of & time cxtension for
certification of compliancs. ’

'0.03 gr/dsc! or exsting permit, whichever is morz strAngenl.

NTU /NW-050
100-05,.01§ O .B







COMPLIANCE TEST NOTIFICATION FORM 1 (CTN-1)
" GENERAL FACILITY AND PLANNED TESTING INFORMATION

[¥]Initial Certification [ JRevised Certification [ JRecertification

1. EPA facility ID Number:

MO 981127319

2. Facility Name:

LONE STAR ALTERNATE FUELS CO.

Contact Person:

NORRIS JOHNSON

Telephone Number:

(314) 335-8878

Facility Address:

2524 South Sprigg Street

Cape Girardeau, Missouri 63701

3. List all hazardous waste combustors
at facility by type (boiler, industrial
furnace, incinerator); if more than 3
units, list additional units at bottom
of page.

#1:

Industrial Furnace (Cement Kiln)

#2:

#3:

4. Person responsible for conducting
compliance test: :
(Attach statement of qualifications)

JOHN POWELL

_

Telephone Number:

(203) 871-8557

Company Name:

ApPCC

60 Industrial Park Road West J

Address: ‘
|

Tolland, CT 06084 J

5. Planned date(s)‘ of compliance test: June 22-26 l|

Signature: Yl 0 yu. Q&f&/we.dt—-\

Date: 8-1§-92.

Title: Man & 2L Al Terwate

Fuel Co , Loce Staw ]:,(.-ulJ. Y oxe

NRI/NW-042
1008-01.a1j



COMPLIANCE TEST NOTIFICATION FORM 2 (CIN-2): . | .
UNIT DESCRIPTION Unit # (see Form CTN-1, Block 3)
Complete a separate form for each unit. Attach additional sheets if necessary.

1. Type and Size of Boiler or Industrial Furnace (e.g., 100 million Btu/hr natural gas-
fired boiler with four front-wall burners, 100 ton/hr wet process cement kiln):

160 Ton/hr Precalciner Cement Kiln

2. Attach (a) scaled plot plan showing entire facility and location of this unit and (b)
schematic drawing showing combustor; fuel, feedstock, and waste feed systems; air
pollution control devices; continuous emission monitoring systems; and stack.

" Drawing should clearly indicate location and design capacities (kg/hr) of all feed
systems, and location of all continuously monitored parameter sampling points.

3. Description of air pollution control devices (e.g., 3-field ESP with design PM
emissions of 0.03 gr/dscf): Fabric Filter Baghouse with reverse

air cleaning

Is APCD(Shared with other dcvice(s_)t)or Unique (circle correct answer); if shared,
will other device(s) be inl use during the test? No

4. List of installed continuous emission monitors:

_x Carbon Monoxide; : x_ Oxygen; _X Hydrocarbons;

Description of hydrocarbon monitor:

__X Heated system; minimum CEM system temperature (°C): ___148°C
' Unheated system; minimum CEM system temperature (°C):

If not using a heated system, explain why and briefly describe sample gas
conditioning system: :

5. Description of Stack:

Shared with other device(s) or Unique (circle correct answer); if shared, will other
device(s) be in use during the test? X Yes No

6. Other information useful to understanding unit design or operation (Note: if it is
expected that a conflict between parameters will arise, such that more than one test
condition under a given mode is needed in order to determine a parameter, indicate
the paranieter and the reason for conflict): Kiln APCD is shared with

the mill used to grind raw material

NRJ/NW-042
1008-02nrj



COMPLIANCE TEST NOTIFICATION FORM 2 (CIN-2):
UNIT DESCRIPTION Unit # (see Form CTN-1, Block 3)
Complete a separate form for each unit. Attach additional sheets if necessary.

1. Type and Size of Boiler or Industrial Furnace (e.g., 100 million Btu/hr natural gas-
fired boiler with four front-wall burners, 100 ton/hr wet process cement kiln):_

160 Ton/hr Precalciner Cement Kiln

2. Attach (a) scaled plot plan showing entire facility and location of this unit and (b)
schematic drawing showing combustor; fuel, feedstock, and waste feed systems; air
pollution control devices; continuous emission monitoring systems; and stack.
Drawing should clearly indicate location and design capacities (kg/hr) of all feed

systems, and location of all continuously monitored parameter sampling points.

3. Description of air pollution control devices (e.g., 3-field ESP with design PM
emissions of 0.03 gr/dscf): Fabric Filter Baghouse with reverse

air cleaning

Is APCD|Shared with other Jevice(s))or Unique (circle correct answer); if shared,
will other device(s) be in use during the test? No

4. List of installed continuous emission monitors:

_x Carbon Monoxide; x_ Oxygen; X Hydroca:béns;
Description of hydrocarbon monitor:

__X Heated system; minimum CEM system temperature (°C): 148°C

Unheated system; minimum CEM system temperature (°C):

If not using a heated system, explain why and briefly describe sample gas
conditioning system:

5. Description of Stack:

Shared with other device(s) or Unique (circle correct answer); if shared, will other
device(s) be in use during the test? _X Yes No

6. Other information useful to understanding unit design or operation (Note: if it is
expected that a conflict between parameters will arise, such that more than one test
~ condition under a given mode is needed in order to determine a parameter, indicate
the parameter and the reason for conflict):__Kiln APCD is shared with

the mill used to grind raw material

NRJ/NW.042
1008-02.nrj



COMPLIANCE TEST NOTIFICATION FORM 3 (CTN-3)
DESCRIPTION OF PLANNED TESTING

Complete a separate form for cach test condition (if more than 1) un

L Unit # |_; Mode (letter)_4; Test Condition (1, 2 or N/A) 1

Brief Description of Mode and Test Condition:

zone temperature

Minimyum burning

2. Purpose of Test (c.g. 10 demonstratc compliance
sludges at maximum feed rate and fluc gas flow):

HCl and Cl2

Carbon dioxide limit, particulate matter,

emission limits

3, Attach a complete copy of OA/QC Plan and test protocol.

4. Planned Operating Conditions:

der each mode of operation for cach unit.

with PM, metals, HCL and Cl, cmission Limits when firing

Max. Production Rate (specify units) 255 TPH
| Max, PM Control Device Inlet Temp. (G P
Max, Combustion Chamber Temp. (*F) 2800°F

«dii):

AFCS Operating Conditions (List api:l.icablc-. parameters, se¢ § 266.103()(1)(ix- -

Fiber Filter baghouse"witt

minimum OP-manufactures

design

5. Fuel, Raw Matcrial, and Waste Description: Description of Each Feed Stream®
| Yype (ap liquid shudes, dnummed solids, coal. shale) Lig. Westq Coal Tires
wmmwmw Raw Mat Pumpalsle| Fuel Fuel
| Typical Heating Vatue (Btu/ib) . - 11,000 11,000] 13,500 |
| B Fed (eg_atomized lancod gravity fed) Airslide Lanced Feeder Gravity
| Normal feed material (N} or spike (S) F N ] N N
Total Feed Rate (g/ho)® 5.7 X 1P | o x 10 1.0 x 107 | 5 18 ¥ 100
|_Ash Feed Rate (g/bn)°  N/A N/A N/A
Chlacine and Chlaride (g/hr) 082,35 | 444566 | 5550.7 | 4298 |
Antimany (z/hr) 1360.7 | 8981 | 130.63] 4.35
Arsenic ;a};\vﬂ ’ 340.2 1520 10.89| 4.35
Bagum (g/hr) 5805.9 | 89811 | 685.83[108.9
Beryllium (g/hr) 680.4 | 20.94 5.99| 1. 74‘J
Cadmium (g/hr) 3401.9 3570 87.09 13.06 |
Chromium (g/hr) 2735.9 | 9878 |217.72| 19.16 |
Lead (g/hr) 2268 6286.8 | 195.95 [141.52 |
Mereury (g/hr) 11.34 [13.27 | 0.54 [1.09
ilver (g/hr) 206.8 |4490.5|8.71 1.31
Thallium (s/hr) 5365 | B8981.13| 413.68| 1.09 |

*If facility will conduct tests at oaly one $st of test conditions for the stated mode, enter N/A. 1f two

mode, fill out a separate form for cach sct of test conditions. Identify each test condition 23 1 or 2

*Owners/operators of dry PM control devices that

operate at ao inlet temperature berveen 450*F and 750

of dioxins and furans will not result in an inercased MEL cancer risk of greater thag 1 in 100,000.
*Copy form and add additional pages if firing more than four siTeams during test.

4Ratcs must not excecd those certified on Form PC-S.
*Not applicable for cement kilos 2nd light-veight aggregate kilns.

NRI/NW-012
1008-03.n5j

sets of conditions will be run for the

*F must document that emissions



COMPLIANCE TEST NOTIFICATION FORM 3 (CTN-3)
DESCRIFTION OF PLANNED TESTING

Complete a separate form for cach test condition (if more than 1) under cach mode of operation for each uait.

1. Unit # | : Mode (letter)_4; Test Condition (1, 2, or N/A» 2.

Bricf Description of Modé and Test Condition:

Maximum burning zone

temperature

2. Purpose of Test (¢.g., to demoostrate compliance with PM, metals, HC, and Cl, emission linﬁits when firing

sludges at maximum feed ratc and flue gas flow):

Metal emissions, Hexavalent chromium

3. Attach a complete copy of QA/QC FPlan and test protocol.

4. Planned Operating Conditions:

Max. Combustioa Chamber Termp. (*F)
L

Maz. Production Rate (specify units) 255 TPH
Max. PM Coatrol Device Inlet Temp. (*F)° A35°F
2800°F

wii):

APCS Operating Conditions (list applicable parametess, see § 266.103(c)(L)(ix-

Fiber filter baghouée

with minimum DP-

manufactures design

5. Fuel, Raw Material, and Waste Description:

Description of Each Feed Stoeam”

Type (o ¢ tiguid_sludes. d ) solids, cnal. shalc Kiln Feed |Lig. Waste| Coal Tires
Catcgary (e g_Fuel Baw Materials. Pumpahle HW Nonpumpable Hw) |Raw Materialbumeble H Fuel Fuel

| Typical Heating Value (Bru/Ib). - 11,000 {11,000 (13,500

| How Fed (g atomized janced, gravity fed) Airslide | Lanced |Feeder Gravity

| Normal feed material (N) or spike (S). N S N N
Total Fecd Rate {g/nn) _ 2.27 X lob 9K ld) 1.00 x lO/ .18 x 106

| _Ash Peed Rate (g/h)° N/A N/A N/A
Chlorine and Chloride (g/hr) 4082.3 444566 |5550.7 4298
Antimony (g /hr) 1360.7 8981 130.63 4.35
Arsenic ‘(.E./h“) 340.2 1520 10.89 4.35
Bagium (g/hr) 5805.9 89811 685.83 108.9
Reryllinm (g /hr) 680.4 2¢.94 5.99 1.74
Cadminm_ (g /hr) 3401.9 35770 87.09 13.086
Chromium_(g/hr) 4535.9 9878 217.72 19.16
Lead (g /br) 2268 6286.8 195.95 141.%
Merenry (g/hr) 11.34 13.27 0.54 1.29
Silver=(g/hr) 226.8 4490.5 8.71 1.51

| Thallium (g /hr) 2268 8981.13 | 413.68 1.29

*If facility will conduct tests at oaly one £zt of test conditions for the stated mode, cater N/fA. If two scts of conditions will be run for irz
mede, fill out a separate form for cach sct of test conditions. Identify cach test condition as 1 of 2

*Owners/operators of dry PM control deviees that operate at ag inlet lemperature betwesn 450*F and 750*F must document that emusins
of dioxins and furans will not result in an increased MEI cancer risk of greater thag 1 in 100,000.

*Copy form and add additional pages if firlag more than four streams during test.

‘Ratcs must not exceed those certified on Form PC.5.
*Not applicable for cement kilns and light-eveight aggregate kilne.

NRJ/NW.042
1008-03.01)
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QUALITY ASSURANCE
CERTIFICATION

The attached Certification of Compliance Test Report was prepared in
accordance to APCC QA/QC procedures as outlined in Section 6.0

of the attached report. As part of the addendum to this report, section 6.8
was added to included a narrative discussion concerning the QA/QC
results and a table indicating where the laboratory QA/QC data can be
found in the Appendix. To the best of my knowledge all previously missing
data has been recieved and is complete in this report.

John Schneider
Senior Proje ngineex

ality Assurance Manager




ALTERNATE MEASUREMENT TECHNIQUES
FOR MEASURING HYDROCARBONS
UNDER INTERIM STATUS

Under 266.103 of the BIF requlations, an owner that is
required to comply with the hydrocarbon controls may use a
conditioned gas monitoring system in conformance with the
specifications provided in appendix IX, provided that the
certification of compliance is submitted without a time extension.

The HC monitoring device used at Lone Star has needed to be
cleaned on a reqular basis in order to keep this instrument
operational. If these problems persist it may be necessary to-
correct the present hot probe system to a conditiomal gas system.
Every effort will be made to retain the presently used hot probe
unconditioned system, however, we can see potential problems that
may make this system inoperable unless a conditioned gas system is
utilized. '



BURNING ZONE MEASUREMENT

The fourth stage inlet temperature was chosen as the point to
measure the burning zone temperature. This point was chosen because
it represents the point nearest the burning zone temperature where
a continuous measurement can be measured. Conditions at locations
closer to the burning zone are too sever to measure temperature on
a continuous basis.

The fourth stage temperature does respond to changes in the
burning zone. During the compliance testing the burning zone
temperature was measured by a hand held optical pyrometer and this
measurement was compared to the temperature at the fourth stage.
The pyrometer used for this measurement was an old instrument and
was not in calibration. The calibration is being accomplished at
the present time. However, the trend to note is when the fourth.
stage temperature is high, the burning zone temperature is
elevated, and when the fourth stage temperature is low, the
temperature in the burning zone is lower. The results are found in
the table below: '

BURNING ZONE TEMPERATURES
VS 4TH STAGE TEMPERATURES

Minimum Conditions Maximum Conditions
Fourth Stage 1629 1691
Burning Zone 1928 2068

During the minimum conditions, the Burning Zone Temperature
(B2T) was measured every £ive minutes and the fourth stage
temperatures were monitored on a rolling hourly average basis. The
1629 represents the average of the maximum rolling averages for
each test conducted, while 1928 represents the average of the five
minute BZT temperatures. During the maximum conditions BZIT
temperatures were only measured every 15 minutes. This was done for
safety reasons. Since the measurement was taken in an opening very
near the kiln by a hand held pyrometer, and since the opening
through which the pyrometer read the BZT was continually clogged
with dust, temperatures could only be obtained every 15 minutes.
However, the trend is still apparent, when the fourth stage
temperature is raised, the BZT temperature is higher.

Again, is should be pointed out that BZT temperatures are much
higher than indicated by the pyrometer. The dusty conditions of the
kiln and the calibration of the pyrometer account for the lower
temperatures. .



BURNING ZONE TEMPERATURES

DATE:

DATE:

6/25/92 THURSDAY - MINIMUM 4TH STAGE TEMPERATURE

TIME - TEMP
8:50 A.M
8:55 A.M
9:00 A.M
9:05 A.M
9:10 A.M
9:15 A.M 1725
9:20 A.M 1750
9:25 A.M 1760
9:30 A.M 1740
9:35 A.M 1740
9:40 A:M 1725
9:45 A.M 1675
9:50 A.M 1725
R AVG 1730.00

4TH STAGE TEMP
OF 1622.26

6/26/92 FRIDAY

WRNMNNMNNRNDDRN -
[ 9% ]
(=]
"U"U"U"U"U"U"U"U"U"U"U"U"U'.'U
ZrizzzEkrEzEE

2030

o)

-AVG 2018.00

4TH STAGE TEMP
OF 1699.6

TIME TEMP
6:00 P.M 2060
6:05 P.M 2000
6:10 P.M 2025
6:15 P.M. 2040
6:20 P.M 2040
6:25 P.M 2040
6:30 P.M 2035
6:35 P.M 2020
6:40 P.M 2010
6:45 P.M. 2020
6:50 P.M 1995
6:55 P.M 1970
7:00 P.M 1950
R AVG 2015.77

4TH STAGE TEMP
OF 1624.19

f—y

(o]

B

5}
o Bw o Bt w B v B o Be o s v B w B o B o B B
XTI X

R AVG 2037.92

4TH STAGE TEMP
OF 1642.15

- MAXIMUM 4TH STAGE TEMPERATURE

P e 1

2100

2140

2180

NI IR0
KN
L
WwowWwhmooyowdwoddd
ceEzExEkxkzErE

~

AVG 2105.00

4TH STAGE TEMP
OF 1685.84

TIME TEMP
10:00 P.M. 2030
10:05 P.M.

10:10 P.M.

10:15 P.M. 2000
10:20 P.M.

10:25 P.M.

10:30 P.M. 2050
10:35 P.M. '
10:40 P.M.,

10:45 P.M. 2130
10:50 P.M. '
10:55 P.M.

11:00 P.M. 2190
11:05 P.M.

R AVG 2080.00

4TH STAGE TEMP
OF 1688.15



PRODUCTION OF NORMAIL PRODUCT

Under BIF guidelines, the BIF unit must produce a product
within specification for the product normally produced. The unit at
Lone Star Cape Girardeau is a cement kiln and produces clinker as
its normal product. During the compliance testing, clinker was
produced in the kiln system in an acceptable manner to produce
cement, and the total production was used to produce portland
and/or masonry cement.

Under normal conditions clinker is considered of guality to
produce portland cement if the Free Lime (FL) is less than 1.8% and
the C3S content is above 40%. Also, contents of other constituent
of the clinker are controlled more broadly as shown below:

Constituent Range of Acceptable Values -
K20 0-1.1%
S03 0.2=-2.7%

Silica Ratio (SR) 2.6-3.4

Al203/Fe203 2.5-1.3

Clinker outside any of these criteria may also be used to
produce portland cement, but is blended with higher quality
clinker.

Clinker used to produce masonry cement is generally the same
make up as that used to produce portland cement, except that the
free lime content can be higher in that clinker used to produce
masonry cement.

The laboratory control sheets for clinker during the stack
testing is enclosed. The clinker quality during the compliance
testing fell within the guidelines listed above, and all the
clinker produced during this time period was used to produce
product.
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FUGITIVE EMISSSIONS SYSTEMS

During interim status, BIF's must comply with the requirements
in 266.103 (h) to control fugitive emissions from the combustion
zone. Measurements are presented below showing that the kiln at the

Lone Star Cape Girardeau plant maintains a pressure less than
atmospheric when containerized waste are fed into the kiln system.

The kiln at the Lone Star Cape Girardeau plant operates under
a negative-pressure. Containerized waste are fed into the front
part of the kiln by an air cannon. The containers are injected 50
feet into the burning zone of the kiln. When these wastes are fed
into the kiln it has been demonstrated that the system does not
generate pressures greater than atmospheric when the containers
burst. ' =

The demonstration is based on the pressure at the front of the
kiln called the "Hood Pressure". By a system of fans, the pressure
at the kiln hood is maintained at a desired set point. The set
point chosen to operate the kiln is between -0.10 and -0.20" we for
this particular system. The line near the 60% mark on the enclosed
chart paper represents the hood pressure (HP) on a 0-100% scale.
The actual range for the HP is <1.0" we for 0% and 100% represents
+.25" we. The chart indicated that the HP normally is controlled in
the 63% range. This would indicate an actual HP of approximately

-0.2" wc. :

Oon July 28, 1992, containerized waste was injected into the
kiln with an air cannon between the hours of 6:00 a.m. and 10:00
p.m. at a rate of one bucket per minute. Each bucket contained 25
pounds of waste. The chart indicates that the HP remained very near
the set point before containerized waste was fed to the kiln and
after the waste was fed to the kiln. At no time did the HP approach
atmospheric pressure (indicated by 80% on the chart). Containerized
waste have no significant effect on the pressure inside the kiln.

If process conditions occur that cause the HP to approach 0"wc
(atmospheric) an alarm is activated and the injection of waste is
discontinued until the system stabilizes.
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3.0 QUALIFICATIONS: AND_EXPERIENCE

Air Pollution Characterization and Control, Ltd. (APCC) was incorporated in the
State of Connecticut in May 1988 to provide specialty professional environmental
services to aid industry and government in their quest to keep abreast of regulatory
issues, to maintain compliance with government regulations, to assist in industrial
process evaluations, to aid in the definition of air pollution problems and establish
control strategies for those problems. APCC is expertly qualified to assist its clients in
the following areas at extremely cost effective rates:

AIR TOXICS EVALUATION AND CONTROL
AIR POLLUTION CONTROL TECHNOLOGY
CONTINUOUS EMISSION MONITORING
INDOOR AIR QUALITY EVALUATION
HAZARDOUS WASTE INCINERATION
TRIAL BURNS

PART B PREPARATION

SARA TITLE Il _

SOURCE EMISSION MEASUREMENTS
FUGITIVE EMISSION EVALUATION
ENVIRONMENTAL AUDITS

EMISSION INVENTORIES

AEROMETRIC MONITORING

DISPERSION MODELING
ENVIRONMENTAL PERMITTING

ODOR ASSESSMENT

MUNICIPAL WASTE INCINERATION

RISK ASSESSMENT

L L] L] » L L] L] . L] » L] - L L ] L] L] L ] L ]

3.1 Summary of Capabilities

APCC consists of a team of scientists and engineers, complemented by a
network of other consulting engineers and scientists, dedicated to defining and solving
environmental problems. Although a relatively new firm, APCC has amassed a
significant amount of project experience in the past three years, which is
supplemented by over 50 man-years of experience in the field of air poilution
measurements and control by the expertly qualified staff. During this period, the staff
has established contacts with numerous environmental professionals, including many
at the U.S. EPA as well as many state and local regulatory agencies. Principal
consultants which are drawn from a network to make up a project team are
professional engineers registered in numerous states with over 15 years experience in
the field of air pollution. Projects are managed by skilled professionals who give
proper attention to planning, technical direction and quality assurance for the project
team. These project teams are made complete by a group of field technicians to assist
in the performance of field projects on a nationwide basis.

APCC project teams consist of engineers, scientists and technicians, each with

a clear area of responsibility and experience working together as an efficient team.
These teams are supported by a network of state-of-the-art measurement equipment,
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computer facmtues and laboratory facilities capable of virtually any chemical analytical
technique. In addition, APCC can provide on-site analytical services for many wet
chemical as well as gas chromategraphic analyses.

Atmospheric contamination from toxic air pollutants is of primary industrial,
regulatory and public concern.” APCC specializes in providing timely, cost effective air
pollution measurement and control technology services followed up by thorough and
interpretive reports with high quality, usable results. This valuable strategy for solving
air pollution problems begins with basic problem identification with follow through to
complete permitting and compliance. A "Whole Process Orientation” towards these
problems looks at a specific problem as a function of the whole, thereby allowing
objective points of view in the definition and solution of the problem to include the
entire process or facility rather than a narrow focus on only an apparent problem. This
approach helps to avoid short-sighted “solutions” to problems that could cause further
problems in the future or in other segments of the facility or process as well as to
provide cost effective, defensible solutions.

Upon the inception of any project, APCC routinely visits the site to perform a
plant survey to develop a "hands-on" feel of the situation and to collect the information
required to formulate a comprehensive project plan. In the case of a project for
compliance determination, this information is used to prepare protocols for submission
to regulatory agencies for approval prior to performance. In performing measurements,
APCC utilizes EPA, ASTM, ASME, NIOSH and other approved protocols to determine
emissions and ambient levels of toxic substances as well as criteria and priority
pollutants, including Dioxins and Furans, POHC, VOC, PIC, Heavy Metals, HCI, NOy,
S0p, CO, TRS and particulate. In the absence of applicable approved methodology,
APCC has integrated published sampling and analytical methods and developed new
-methods to provide clients with accurate and reliable engineering data.

In addition to a full range of air pollution measurement services, APCC can
provide expert services to evaluate the degree of air pollution control required to meet
emission and ambient air standards for numerous pollutants. Engineers review
potentially available control technologies or combinations thereof to afford the
required emission reduction. Practical systems are then scrutinized in great detail to
determine technical, operational and economic compatibility with the defined problem
utilizing BACT, RACT and LAER analyses. Working closely with the client, APCC
develops preliminary design specifications, solicits vendor bids, prepares air permit .
applications. supervises installation and performs performance and compliance
ernission testing. APCC engineers and scientists will provide expert testimony before
state and federal regulatory agencies as well as public hearings in defense of the
specified system.

APCC is~expertly qualified to design, fabricate, install and calibrate ambient and
aerometric monitoring networks to comply with Prevention of Significant Deterioration
(PSD) requirements. Upon the installation of a system, APCC provides operational
training to clients personnel to ensure ease of operation and maintenance.
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Design and installation of permanent Continuous Emission Monitoring Systems
is a service provided by APCC. These systems can be designed, specified, installed
and made operational, certified, maintained and audited by APCC personnel.

Air permitting services provided by APCC require the resolution of complex
state and local regulatory issues, streamlined to meet individual project requirements.
APCC will interact with federal, state and local regulatory agencies to determine the
applicability of regulations, establish a rapport with agency personne! and negotiate
permit conditions.

In conjunction with the aforementioned services, APCC performs emission
inventories and environmental audits to cost effectively determine environmental
liability. These inventories and audits consist of in-plant surveys to determine the use
and fate of toxic and other regulated substances. Mass balances are then performed
and calculated emissions compared to regulations to determine possible problem
areas. Further study is then performed, including measurements, to determine
compliance with federal, state and local regulations.

In addition to a dedicated staff of professionals, APCC is aided by a complete
assortment of brand new state-of-the-art equipment to perform engineering
measurements. Over the past two years, APCC has invested over $250,000 in air

pollution measurement equipment and computerization to provide our clients with the

best data possible upon which to formulate solutions to their problems. The APCC
Environmental Monitoring Laboratory (EML), a mobile instrument laboratory housed in
a 24 foot climate controlled custom built trailer, is designed to provide a cost effective
solution for continuous emission monitoring of -CO, NOx, S0, O3, CO2 and total
hydrocarbons; for on-site on-line gas chromotography (dual column/dual detector)
and on-site wet chemical analyses of samples. This unit is ideal for CEMS Relative
Accuracy Testing, Reference Method Testing during in-plant CEMS down-time in order
in avoid process interruptions, hazardous waste trial burns, performance testing of air
pollution control equipment and measurements requiring immediate analyses of
samples in order to avoid sample degredation or implement process modifications. An
-additional advantage allows the performance of emission measurements and sample
recovery under almost any weather and plant conditions and in any season.

In summary, APCC is qualified and ready to assist your organization with
problems related to air poliution characterization and control. Section 2 of this
Statenent of Qualifications and Experience relates specific project experience of
APCC since its inception as well as experience gained by its principals over the past
10 years. Section 3 presents resumes of key APCC personnel and those of the
consulting engineers and scientists available to the project team.
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3.2 Case Studies of Experience

Since its inception in May 1988, APCC has peﬁormed a number of projects for

a diverse group of clientele. Since all work is performed on a strictly confidential
basis, actual client names cannot be utilized in a document of this type. Actual
references can be provided upon request. The first group of project experience relates
to work directly performed by APCC, while the second group past reflects experience
of its principals. ‘

3.2.1

APCC EXPERIENCE

WASTE__FUEL COMBUSTOR

APCC performed a trial burn program for a client firing hazardous waste
fuels in an expanded aggregate kiln under the proposed EPA Industrial
Furnace Regulations. The project involved air and hazardous waste permitting,
process operational parameter measurements for permit verification, Trial Burn
Protocol preparation (requiring over three years of negotiations with the state
regulatory agency), preparation of the facility for the trial burn program including
trouble shooting and "tune ups" of the air pollution control and continuous
erission monitoring systems as well as performance of the actual trial burn
including measurements of PCDD/PCDF, POHC, particulate, metals, acid gases
and complete continuous emission monitoring. CEMS Performance
Specification Testing was also performed. Consultation was provided in the
preparation of a health risk assessment related to plant emissions subsequent
to the trial burn.

Results of the Trial Burn program indicated acceptable emissions for all -
measured parameters with the exception of particulate. A BACT analysis was
then performed to determine the most practical form of emission control for the
source. APCC then assisted the client in soliciting bids, selecting a vendor to
install the new air poliution control equipment (a fabric filter followed by a series
of wet venturi scrubbers) and reviewing the engineering design of the system.
A Supplemental Trial Burn Protocol was then negotiated. Following completion
of the new air pollution control system, performance and shakedown testing of
the new system was performed followed by the Supplemental Trial Burn. The
Trial Burn Report was recently submitted and permit issuance is expected soon.

'SECONDARY ALUMINUM ALLOYING

APCC was retained by a Midwest specialty aluminum refiner following the
denial by the state EPA of an application to renew a Permit to Operate a melting
furnace. A'test program previously performed by a local firm had demonstrated
noncompliance with state emission limitations for particulate, but the report
failed to bring this fact to the owner's attention and was unknowingly submitted
to the state EPA as part of the application package. Along with the rejection of
the permit application, the state EPA demanded the installation of hard air
pollution control technology (estimated cost in excess $500,000) prior to
consideration of further applications. APCC's task at that point was to
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1.0 INTRODUCTION

Air Pollution Characterization and Control, Ltd. (APCC), of Tolland Connecticut,
under contract to the Lone Star Industries, Inc., was contracted to perform a
Certification of Compliance (COC) emission measurement program to demonstrate the
acceptability of rotary cement kiln incineration of Waste Derived Liquid and Solid
Fuels (WLDF/WDSF) for energy recovery purposes at the Lone Star facility in Cape
Girardeau, Missouri. '

This Certification of Compliance test program was required to be performed by
Code of Federal Regulations, Title 40, Part 266 STANDARD FOR THE MANAGEMENT
OF .SPECIFIC HAZARDOUS WASTE AND SPECIFIC TYPES OF HAZARDOUS
WASTE MANAGEMENT FACILITIES (commonly known as Boiler and Industrial
Furnace Regulations or 'BIF') and Section 266.103, Interim Status Standards For
Burners, promulgated February 21, 1991. In addition, this test program demonstrated
the acceptability of the Lone Star kiln to destroy WDLF, WDSF and tires for compliance
with Missouri Department of Natural Resources requirements. The State of Missouri
also requires an emission test program under 10 CSR 25 of the Missouri
Administrative Code. This report intermixes the requirements of both agencies.

John H. Powell, Principal of APCC and program manager, has personally
managed hazardous waste trial burn programs at cement | expanded aggregate
manufacturing facilities since 1984. Robert J. Zychal, Manager of Engineering for
APCC, is the Project Engineer and Field Crew Chief for this project. Edward P. Nowak
was responsible for all analytical phases and Yakov Zusmanovich for data reduction.
John E. Schneider performed QA/QC review for the project. Other APCC personnel
included Don Smith, James Severson, Adam Ploszaj, Peter Day and Earl Most.

Norris Johnson, Manager of Lone Star AAF was responsible for the overall
program. Kiln operations were supervised by Harry Phillip of Lone Star. All process
input / output sampling for mass balance was performed under the supervision of
Steve Sebaugh of Lone Star. Waste fuel feed and spiking was supervised by Paul
Knowlson of CP Recycling, the waste fuel supplier.

Lone Star also contracted the Services of Schreiber, Yonley & Grana to provide
oversight QA/QC of the program and to ensure adherance to the protocol. Doug Elley
of MO DNR was on-site throughout the test program. Wane Roberts, Khalid Aljunadi
and Mike Tharpe of DNR were also on-site for portions of the program. No US EPA
personnel were on-site during the program.

1.1 TECHNICAL APPROACH

This COC was performed during April and June 1992. The COC program was
conducted in two Phases; firing coal only (Phase 1 - April) and firing coal/WDF#ires
(Phase 2 - June). Phase Il was further divided into two distinct operating conditions as
discussed below. Table 1-1 summarizes the testing sequence as presented in this
report.



CERTIFICATION OF COMPLIANCE TEST

TABLE 1-1
TEST SEQUENCE

LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSOURI

JUNE, 1992
PHASE 1
TEST NO. DATE DESCRIFTION
1 4/12/92 |Trip & Field Blanks for VOST and Blank Train for PM/HCI)CI
2 4/13/92 |PM/HCUCI, VOST, CEM
3 4/13/92 |PMHCVC), VOST, CEM |
4 4/18/92 |PM/HCUCI, VOST, CEM
5 4/13/92 |Blank Train for Metals
6 4/14/92 |Metals, CEM
7 4/14/92 |[Metals, CEM
8 4/14/92 [Metals, CEM
PHASE 2
TEST NO. DATE DESCRIPTION

1 . 6/22/92 |Trip & Field Blanks for VOST and Blank Train for PM/HCI/CI
2 6/25/92 |[Discarded Test Run
3 6/25/92 |PM/HCUCI, VOST, CEM
4 6/25/92 |PM/MHCUCI, VOST, CEM
5 6/25/92 |PM/HCVCI, VOST, CEM
6 6/24/92 |Train Blanks for Cr+6 énd Metals
7 6/26/92 |Cr+6, Metals and CEM
8 6/26/92 |Crs6, Metals and CEM

.9 6/26/92 |Cr+6, Metals and CEM




Phase 1

Phase 1 was the background determination of kiln emissions while firing coal
only. This Phase was performed concurrent with a Tire Trial Burn during April, 1992.
lterns tested for in triplicate were:

POHC
Heavy Metals Emissions (As, Be, Cd, Cr, Ag, Ba, Hg, Pb, Sb, Ti & Zn)
CEM @ Exhaust Stack
« Carbon Monoxide Emissions (CO)
- Total Hydrocarbon (THC) Emissions
. Stack Gas Oxygen (O2)
Particulate Matter (PM)
- Chloride (HCI), Chlorine (Cl2)

L ]

Testing also included mass balance determinations for metals and chlorides.
Hexavalent chrome emissions were not monitored during this period.

Phase 2

Phase 2 was performed while the kiln was firing a combination of WDF and tires
for 100% kiln fuel replacement. Coal was fired in the pre-calciner only.

This Phase was divided into two operating conditions. The first condition
determined the destruction and removal efficiency (DRE) of the kiln for surrogate
POHCs while operating under the MINIMUM PRACTICAL TEMPERATURE
CONDITIONS. During this period triplicate measurements of the following
parameters were performed.

POHC / DRE

CEM @ Exhaust Stack
+ Carbon Monoxide Emissions (CO)
« Total Hydrocarbon (THC) Emissions
+ Stack Gas Oxygen (Og)

CEM @ Bypass Duct
« Carbon Monoxide Emissions (CO)
« Total Hydrocarbon (THC) Emissions
+ Bypass Oxygen (O2)

Particulate Matter (PM)

+ Chloride (HCI), Chlorine (Cl2)

-

The following operating parameters were either minimized or maximized (as
appropriate) for the required 1-hour rolling average by the plant operators for
determination of operational limits as follows:

« Minimum combustion chamber temperature
« Maximum pumpable waste derived fuel feed rate
+ Maximum total waste derived fuel feed rate



« Maximum chlorine feed
» Maximum production rate
« Maximum ID fan amps

The DRE of the POHCs and the maximum CO and THGC in the exhaust gases
were measured and reported as part of this COC. -

The second operating condition of this Phase was to determine the emissions of
the following parameters and System Removal Efficiencies (SRE) for metals while the
kiln is at MAXIMUM PRACTICAL TEMPERATURE. During this phase triplicate
measurements of the following parameters were performed:

Metals Emissions & SRE (Pb, As, Cr, Be, Cd, Hg and Zn)
Hexavalent Chromium Emissions (Cr+6)

Total Hydrocarbon (THC) emissions

Carbon Monoxide Emissions

Oxygen Emissions

. - - L ] *

The following operating parameters were either minimized or maximized (as
appropriate) for the required 1-hour rolling average by the plant operators for this
portion of the COC: '

Maximum combustion chamber temperature

Maximum APCD temperatures (both main and bypass)
Maximum pumpable waste derived fuel feed rate
Maximum total waste derived fuel feed ratio

Maximum metals feed rate (Pb, As, Cr, Be, Cd and Hg)
‘Maximum total chlorine feed rate

Maximum ID fan amps

Phase 3

Phase 3 was planned to be a repeat of Phase 1l while firing 100% WDF in the kiln
(no tires) and coal in the precalciner only. The same sampling and operational
conditions of Phase Il were planned for this test. Upon completion of Phase 2, which
was considered a worse case than Phase 3, however, it was determined by Lone Star
that there was no need for Phase 3, as all required data was obtained during Phase 2.

It should be noted that a Tier 2 CO emission limitation in the bypass duct was not
demonstrated during either Phase 1 or Phase 2. The bypass CEMS was not yet
installed during Phase 1 to observe CO emissions under 100% coal fire. During
Phase 2 (@ 100% WDF w/ tires in the back end) CO emissions were within the Tier 1
range (i.e. <100 ppm @ 7% Og2). Subsequent to Phase 2 testing, however, significant
concentrations of CO have been observed when firing less waste fuel and a greater
amount of coal. Measured emissions concentrations of THC are always insignificant
(< 1 ppm actual) under all operating conditions.

Due to this situation, Lone Star, with the approval of Joe Galbraith of EPA Region
Vi, conducted a number of additional different tests under varying operating



conditions during the months of July and August 1o establish a Tier 2 CQ emission
limitation. These conditions were each approximately 6 hours each in duration and
were as follows:

. 100% coal in kiln / coal in precalciner

100% coal in kiln / tires at back end & coal in precaiciner

50% WDF & 50% coal in kiln / coal in precalciner

50% WDF & 50% coal in kiln / tires at back end & coal in precalciner
100% WDF in kiln / coal in precalciner

100% WDF in kiln / tires at back end & coal in precalciner

L ] - L] - L

The results of this testing are presented under separate cover and were used to
determine a CO Limitation for WDF cutoff.

A material mass balance on the kiln was performed during both Phases for
chlorides as per Part 266.103 (c) (1) Limits on operating conditions. In addition, a
metals mass balance was performed during each phase to determine maximum
metals input and validate PCC Engineering Judgements. Listed below are the
material input and output sample locations. -

INPUTS

« Coal feed belts (2)

« Water for the Conditioning Tower

- Raw material feed to Kiln

« Tire feed

» WDLF feed

» WDSF feed

» Metals Spike

« Spent kiln brick (planned for, not available during COCQC)

OUTPUTS

» Clinker cooler conveyer

+ Kiln / Preheater dust

* Bypass baghouse hopper

« Stack/Kiln outlet (Emissions)

Sampling was not performed for dioxins and furans (PCDD/PCDF). The BIF
regulation exempts facilities from the requirements for PCDD/PCDF testing if the
following regulations are met: 266.104, Standards to Control Organic Emissions and
266.112, Regulation of Residues. CO concentrations at the bypass did not exceed
100 ppm corrected to 7 % oxygen during the actual test program. Although CO did
exceed 100 ppm under subsequent operational conditions (firing less WDF and -
more coal, the concentration of total hydrocarbons was always less then 20 ppm (as
propane) corrected to 7% Q2. With the inlet to the air pollution control system

maintained below 450°F, no PCDD/PCDF testing was required for the COC.



. Section 2 of this report presents all test results and a discussion thereof.
Section 3 presents a summary of the portland cement process, the air pollution control
system, the kiln safety systems and COC process operations. A full description of all
sampling and analytical methods employed is presented in Section 4. Section 5
describes the Scope of the Sampling Program on a Site Specific Basis and specifies
the test schedule. Section 6 of this plan presents the APCC Quality Assurance Plan
for this program. Data summaries, raw field and laboratory data, process operational
data, sampling train figures and calibrations are presented in the Appendix of this
Report. See Table of Contents for exact document locations.



2.0 RESULTS AND DISCUSSION

The Certification of Compliance test program was performed over 2 distinct one-
week periods. Phase 1 testing was performed while the kiln fired only coal in April
1992. Phase 2 was performed while the kiln was firing 100% WDF, with tires in the
back end and coal in the precalciner in June 1992,

During Phase 1, the kiln was operated under normal steady state operating
conditions. During Phase 2, two distinct abnormal operating conditions were run in an
attempt to set minimum and maximum kiln operating limits. This typically meant
running the kiln under near upset conditions while still producing saleable product. In
an attempt to set minimum and maximum hourly rolling averages for operational
parameters as required by BIF, it should be noted that it was necessary to manipulate
the kiln to the edge of upset and/or shut-down conditions. Operation was then held at
this point as long as possible to set the limitation by establishing a 1-hour rolling
average, as required by Section 56.3.1 of "Technical Implementation Document for
EPA's Boiler and Industrial Furnace Regulations” (EPA-530-R-92-011, March 1992).

The first condition determined the destruction and removal efficiency (DRE) of the
kiln for surrogate POHCs while operating under the MINIMUM PRACTICAL
TEMPERATURE CONDITIONS. During this period triplicate measurements were
performed of the following parameters:

» POHC/DRE

CEM @ Exhaust Stack
» Carbon Monoxide Emissions (CO)
« Total Hydrocarbon (THC) Emissions
+ Stack Gas Oxygen (O2)

CEM @ Bypass Duct
» Carbon Monoxide Emissions (CO)
+ Total Hydrocarbon (THC) Emissions
» Bypass Oxygen (O2)

Particulate Matter (PM)

Chloride (HCI) and Chlorine (Clz) Emissions

The following operating parameters were either minimized or maximized (as
appropriate) for the required 1-hour rolling average by the plant operators for
determination of operational limits as follows:

Maximum CO concentration

Minimum combustion chamber temperature
Maximum pumpable waste derived fuel feed rate
Maximum total waste derived fuel feed rate
Maximum chlorine feed

Maximum production rate

Maximum ID fan amps

L . L] L] L] L .



The second operating condition of this Phase was to determine the emissions of
the following parameters and System Removal Efficiencies (SRE) for metals while the
kiln is at MAXIMUM PRACTICAL TEMPERATURE. During this phase triplicate
measurements of the following parameters were performed:

* Metals Emissions & SRE (Pb, As, Cr, Be, Cd, Hg and Zn)
* Hexavalent Chromium Emissions & SRE (Cr+6)

+ Total Hydrocarbon (THC) emissions

- Carbon Monoxide Emissions

* Oxygen Emissions

The following operating parameters were either minimized or maximized (as
appropriate) for the required 1-hour rolling average by the plant operators for this
portion of the COC: ' '

Maximum combustion chamber temperature

Maximum APCD temperatures (both main and bypass)
Maximum pumpable waste derived fuel feed rate -
Maximum total waste derived fuel feed ratio

Maximum metals feed rate (Pb; As, Cr, Be, Cd and Hg)
Maximum total chlorine feed rate ' .
Maximum ID fan amps

* . L] L] L] - L

A material mass balance of the kiln was performed during both Phases for
chloride and chlorine in accordance with Part 266.103 (c) (1) Limits on operating
conditions. In addition, a metals mass balance was performed during each phase to
determine maximum metals input and validate PCC Engineering Judgements. Listed
below are the material input and output sample locations.

INPUTS

» Coal feed pipes (2)

* Water for the Conditioning Tower

* Raw material feed to kiln

* Tire feed

* WDLF feed

* WDSF feed

* Metals Spike .

* Spent kiln brick (planned for, not available during COC)

QUTPUTS

* Clinker cooler conveyer
* Kiln / Preheater dust

- * Bypass baghouse hopper
* Stack/Kiln outlet



2.1 Phase 1

Phase 1 testing was performed on 13 and 14 April 1992 during steady state
coal fired kiln operation. Three tests were performed for POHC, particulate and
HCI/Cls on 13 April (Tests 2, 3 & 4), and heavy metals on 14 April (Tests 6, 7 & 8). Test
#1 was a "Blank Train" performed for QA/QC purposes, as was Test #5. Blank train
data are presented in Section 6 of this report. The kiln was operated under normal
conditions for these tests, as presented in Section 3.

2.1.1 Particulate, Chloride and Chlorine Emission Measurements

A summary of particulate, chloride (HCI) and chiorine emission measurements
from 13 April is presented in Table 2-1. Data presented include: test times, process
conditions, stack conditions, sample conditions and measured emissions.

Particulate emissions as measured were less than 0.03 gr/dscf @ 7% O and
within limitations set by US EPA (NSPS) and MO DNR, which are stricter than the 0.08
gridsct @ 7% Oz set by the BIF regulation. Opacity, as determined by EPA Method 9
was less than 10% throughout the tests. _ :

Chloride emissions as HCI averaged 406 g/hr, less than 0.1% of the limitation
set by the Lone Star Precompliance Certification (PCC) of 502,000 g/hr. Chiorine
emissions averaged 157 g/hr, less than 0.5% of the PCC limitation of 28,700 g/hr.

Data summaries including all calculation inputs and outputs are presented in
Appendix A, field data in B-1 and laboratory data in C-1. All tests were acceptable with
leak rates less than 0.02 cfm and isokinesis at 100% * 10%.

2.1.2 Chloride Mass Balance

A summary of the chloride mass balance performed during Phase 1 is
presented in. Table 2-2. Data summaries are presented in Appendix A, field data in B-
2 and laboratory data in C-2.

Closure of the balance on a mass input / output basis was good at 100¥5%. Total
measured chloride input to the system was consistent, averaging approximately 220
Ibs/hr for the tests performed in Phase 1. Most CI- input is attributable to the raw feed.

2.1.3 Heavy Metals Emissions

A summary of heavy metals emissions (Tests 6, 7 & 8; 5 was blank train) is
presented in Table 2-3. Please note that no metals spiking was performed during
Phase 1. Emissions of heavy metals were well within the limitations set by the PCC.
All metals emissions were less than 10% of the PCC limitations, with most measured
emissions below 1% of the allowable No hexavalent chromium testing was performed
during Phase 1. Data summaries are presented in Appendix A, field data in B-3 and
laboratory data in C-3.



_ TABLE 2-1
PARTICULATE/ CHLORINE/ HC! DATA SUMMARY
BIF COC TEST PROGRAM - PHASE 1
LONE STAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSQURI
TEST NO. 2cL 3cL 4 0L
DATE: 4/13/92 4/13/92 4/13/92
TIME : : 9:24 - 11:31 13:08 - 15113 16:55- 19:00
PROCESS CONDITIONS
Raw Feedrate (Ibs/hr) 507400 505000 507400 -
Kiln Coal Feadrate (lbs/hr) 16800 16800 16800
Pre-Cal Coal Feedrate (Ibs/hr) 24200 23800 23600
SAMPLE CONDITIONS -
Volume at STD Conditions (dscf) _ 67.2 85.0 65.1
Particulate Catch (mg) 74.2 81.5 64.6
Chlorine Catch (mg) : 0.7 0.4 0.9
HCI Catch (mg) 6.1 3.6 _ 1.5
Isokinesis (%) : 102.6 99.2 . 1006
STACK CONDITIONS
Stack Temperature (°F) 240 238 239
Moisture (%) 12.7 14.8 13.2
Actual Gas Flowrate (acfm) 397564 406747 389387
Corrected Gas Flowrate (dscfm) _ ‘ : 260724 261101 257569
EMISSIONS
Particulate Concentration (gr/dscf) | . 0.017 0.019 0.015
Particulate Concentration (gr/dscf @ 7% 02) 0.022 0.025 c.021
Particulate Emission Rate (lbs/hr) 38.06 43.26 '33.80
Chlorine Emission Rate (g/hr) , 163 95 213
Chlorine Emission Rate (g/sec) 0.045 0.026 . 0.059
HCL Emission Rate (g/hr) ' : 1416 863 354
HCL Emission Rate (g/sec) 0.393 0.240 - 0.098

/0



TABLE 2-2

CHLORIDE MASS BALANCE
BIF COC TEST PROGRAM/PHASE 1
LONESTAR INDUSTRIES, INC.

CAPE GIRARDEAU, MISSOURI
TEST # MASS FLOW % Chloride
FEEDS: Ibs/hr
Raw Fo 507400 0.035
Raw Feed (H20) 14000 .
Coal-Kiin 16800 0.11
Coal-Pracalciner 24200 0.09
Quanch Water 639569 0.0058
TOTAL: 626359
OUTPUTS:
Clinker 324000 0.0063
Kiln Dust 50800 0.47
Bypass Dust 1960 0.99
Calcination CO2 177590
Stack Gas (H20) 108752
TOTAL: 663102
% CLOSURE 105.87
TEST # MASS FLOW % Chloride
FEEDS: Ibs/hr
Raw Feed 505000 0.035
Raw Feed (H20) 14000
Coal-Kiln 16800 0.11
Coal-Precalciner 23800 0.09
Quench Water 65458 0.0058
TOTAL: 625058
OUTPUTS:
Clinker 322000 0.005
Kiln Dust 50600 0.27
Bypass Dust 1960 3.00
Calcination CO2 176750
Stack Gas (HM20) 108752
TOTAL: 660062
% CLOSURE 105.60
TEST #4 MASS FLOW % Chloride
FEEDS: Ibs/hr
Raw Fe 507400 0.034
Raw Feed (H20) 14000
Coal-Kiln 16800 0.1
Coal-Precalciner 23600 0.09
Quench Water 66957 0.0054
TOTAL: 628757
OUTPUTS:
Clinker 324000 0.0063
Kiln Dust 50800 0.26
Bypass Dust 1960 1.6
Calcination CO2 177590
Stack Gas (H20) 108752
TOTAL: 663102
% CLOSURE 105.46

Chloride Flow
Ibs/hr
177.6

18.5
21.8
3.6 -
221.4

20.4
238.8
18.4

3.0
281.8

127.17

Chioride Flow
ibsthr
176.8

18.5
21.4
3.8
220.4

15.14
136.8
58.8

1.8
212.4

96.35

Chloride Flow
{bs/hr
172.5

18.5
21.2
3.6
215.9

20.4
13241

1.4

0.8
184.6

85.54

I




TABLE 2-3
SUMMARY OF METALS EMISSIONS
BIF COC TEST PROGRAM - PHASE 1
LONE STAR INDUSTRIES, INC,

CAPE GIRARDEAU, MISSQUR]
TESTNG. S VE TVE BVE
DATE: 47142 411492 4/14/92
TIME : 11:28 - 14:10 16110 - 18:35 20:30 - 22:44
PROCESS CONDITIONS
"|Raw Feedrate (Ibs/hr) 517200 514800 514800
Kiln Coal Feedrate (lbs/hr) 17000 16600 16200
‘JPre-Cal Coal Feedrate (lbs/hr) 24000 23800 24400
SAMPLE CONDITIONS
Volume at STD Conditions (dscf) 67.17 £8.08 67.90
Isokinesis (%) 102.87 102.31 101.44
STACK CONDITIONS
Stack Temperature (°F) 238 237 235
Moisture (%) 14.09 13.92 13.13
Actual Gas Flowrate {acfm) 403942 411704 410029
Corrected Gas Flowrate (dscfm) 260019 265017 266550
|METALS EMISSIONS
Antimony (ug/Nm3) 0.273 0.457 0.343
(gmn) 0.121 0.210 0.155
Arsenic (ug/Nm3) 1.740 2.339 1.897
{g/mr) 0.769 1.083 0.905
Barium (ug/Nm3) 30912 34.437 159.661
{g/hr) 13.658 15.508 72.314
Berylltum (ug/Nm3) 0.168 0,062 0.099
(g/mr) Q.074 0.028 0.045
Cadmium {ug/Nm3) 0.357 0.410 0.307
(g/hr) 0.158 0.185 0.139
Chromium (ug/Nm3) 16,245 15.818 36.613
{g/hr) 7177 7.123 16.583
Lead ’ (ug/Nm3) 12.880 13.277 11.337
- (g/hr) 5.691 5.979 5.135
Sliver {ug/Nm3) 0.100 0.104 0.120
{g/hr) 0.044 0.047 0.054
Thalllum © (ug/Nm3) 1.178 0.773 0.754
(g/hr) 0.520 0.348 0.342
Zlne - {ug/Nm3) 43.424 32.362 95,173
(grhr) 19.186 14,573 43.106
Mercury (ug/Nm3) 4.274 2.899 2.897
(g/hr) 1.888 1:306 1.312




2 1.4 Metals Mass Balance

A summary of the metals mass balance and System Removal Efficiencies (SRE)
is presented in Table 2-4. Please note that no metals spiking was performed. As can
be seen, the majority of metals input results from the raw feed material, which can vary
greatly. Closure of the mass portion (actual product) of the balance was good at
100%5%, but closure of the metals balance was erratic, at best.

Metals analyses were performed on what were ultimately very small samples of
massive process streams. Although grab samples were drawn at 15 minute intervals
and composited over an entire test period, questionable results still occurred. An
analytical variance ot 1 ppm when multiplied by a massive flow rate (raw feed) of
500,000 Ibs/hr, can result in a mass rate difference of 227 g/hr, which can be a
significant factor in a mass balance such as this.

System Removal Efficiencies (SRE) were determined using the total metal input
and the stack gas exhaust rate for each metal species. Although no metals spiking
was performed during this phase, SRE were typically greater than 99% for all metals -
except mercury, which was determined at 97%. Data summaries are presented in
Appendix A, field data in B-2 and laboratory data in C-4.

2.1.5 POHC Emissions

No POHC spiking was performed during this phase of the test program, as no
WDE was fired. Emissions of the surrogate POHC used in Phase 2 were, however,
monitored for comparison with emissions while firing spiked waste fuels. Measured
emissions of these compounds were in the same range as the emissions measured
while firing spiked WDF, which were all measured at or near the lower detection of the
sampling and analytical method. Emissions of all POHC were less than 0.6 g/hr.

A summary of measured POHC emissions is presented in Table 2-5. Emissions
of surrogate POHC were below analytical detection limits as well as insignificant.
Other organic emissions included typical products of incomplete combustion. Data
summaries are presented in Appendix A, field data in B-4 and laboratory data in C-5.

2.1.6 Continuous Emission Monitoring of CO, THC and Oz

A summary of CEM data for CO, THC and Oz is presented in Table 2-6. CEM was
performed at the exhuast stack only (not in bypass duct) during Phase 1. CO
emissions concentrations, corrected to 7% Oz, ranged from approximately 1000 to
1500 ppm for the 6 tests performed, while THC emissions concentrations ranged from
75 to 125 ppm (dry) corrected to 7% Oz, as propane. No THC data was recorded
during Tests 3, 4 and 5 due to instrument problems.

These data are not totally representative of combustion conditions in the kiln, but
primarily represent conditions in the pre-calciner, where coal is fired at oxygen
conditions and incomplete calcination takes place. Data summaries are presented in
Appendix A and field data in B-5.
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2.2 Phase 2

Phase 2 testing was performed on 25 and 26 June 1992. Three tests were
performed for POHC, particulate and HCI/Cly (Tests 3, 4 & 5) on 25 June, and heavy
metals (Tests 7, 8 & 9) on 26 June. The blank trains for this series of tests were Tests 1
. & 6. Test 2 was voided due to a thunder storm which forced personnel from the stack.
The kiln was operated under near upset conditions while still producing saleable
product as discussed above in order to set operational limitations.

- 2.2.1 Particulate, Chloride and Chlorine Emission Measurements

A summary of particulate, chloride (HC!) and chlorine emission measurements
from 25 June is presented in Table 2-7. Data presented include: test times, process
conditions, stack conditions, sample conditions and measured emissions.

- Particulate emissions as measured were less than 0.03 gr/dscf @ 7% O, and
within limitations set by US EPA (NSPS) and MO DNR, which are stricter than the 0.08
aridscf @ 7% Qg2 set by the BIF regulation. Emissions were almost identical to those
measured during the backgroung test in Phase 1. This result was expected, as the
majority of particulate emissions result from the raw mill and preheater tower, and not
the kiln.

Chloride emissions as HCI averaged 4760 g/hr, higher than the background
test but still less than 1% of the limitation set by the Lone Star Precompliance
Certification of 502,000 g/hr. Chlorine emissions averaged 47 g/hr, less than 0.1% of
the PCC limitation of 28,700 g/hr. =

Data summaries including all calculation inputs and outputs are presented in
. Appendix A, field data in B-1 and laboratory data in C-1. All tests were acceptable with
leak rates less than 0.02 ¢fm and isokinesis at 100% % 10%.

2.2.2 Chloride Mass Balance

- A summary of the chloride mass balance performed during Phase 2 is
presented in Table 2-8A and 2-8B. Data summaries are presented in Appendix A,
field data in B-2 and laboratory data in C-2. '

Closure of the balance on a mass input / output basis was good at 100£5%. Total
chioride into the system was consistent, ranging from 1200 to 1350 Ibs/hr for the 6
tests performed in Phase 2.

2.2.3 Heavy Metals Emissions
A summary of heavy metals emissions and System Removal Efficiencies (SRE) is
presented in Table 2-9. Emissions of heavy metals were all within the limitations set

by the PCC. Data summaries are presented in Appendix A, field data in B-3 and
laboratory data in C-3. '
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TABLE 2.7
PARTICULATE/CHLORINEMHCI DATA SUMMARY
CERTIFICATION OF COMPLIANCE TEST/PHASE 2
LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSOURI
TEST NO. 3-CL 4-CL 5-CL
DATE: 6/25/92 6/25/92 6/25/92
TIME : 8:38-10:46 17:50-19:56 22:02-00:10
PROCESS CONDITIONS
Raw Feedrate (Ibs/hr) 469200 : 484800 482000 ~
Coal Feedrate (lbs/hr) 23680 241860 23280
WOLF Feedrate (Ibs/hr) 204438 20016 20064
WDSF Feedrate (lbs/hr) 859 998 907
Tires (Ibs/hr) 3000 3000 3000
SAMPLE CONDITIONS
Volume at STD Conditions (dscf) 67.3 68.6 68.7
Particulate Catch (mg) 82.5 77.3 741
Chlorine Catch (mg) ' 0.1 0.2 0.3
HCI Catch (mg) 15.3 17.3 23.3
Isckinesis (%) 103.3 104.6 105.5
STACK CONDITIONS
Stack Temperature (°F) 246 246 242
Moisture (%) 148 14.6 14.8
Actual Gas Flowrate (acfm) 422041 433547 427157
Corrected Gas Flowrate (dscfm) 262015 268655 267690
" |EMISSIONS
Particulate Concentration (gr/dscf) 0.02 0.02 0.02
Pariculate Concentration (gr/dsci @ 7% Q2) 0.026 0.024 0.023
Particulate Emission Rate (Ibs/hr) 4248 40.13 38.15
Chlorine Emission Rate (g/hr) 23.38 47.14 70.12
Chlerine Emission Rate (g/sec) 0.006 0.013 0.019
HCL Emission Rate (g/hr) 3577 4077 6615
HCL Emission Rate (g/sec) 0.994 1.133 1.837
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~ TABLE 2-3A -
CHLORIDE MASS BALANCE
BIF COC TEST PROGRAM/PHASE 2
LONESTAR INDUSTRIES INC.
CAPE GIRARDEAU, MISSOUR!
Jun-92

TEST 13 MASS FLOW % Chioride Chlarlde Flow
FEEDS: Ibs/hr Ibs/hr
Raw Feed 469200 0.045 211.1
Raw Feed (H20) ' 14000 '

Coal ) 23680 0.11 26.0
Cuench Water 67460 0.0031 2.
Tires 3000 SRR 3.3
WOSF 859 0.12 1.0
WDLF 20448 4.82 "~ 985.6
Spike Maerial

TOTAL: 598647 1229.2
OUTPUTS:

Clinkar 298854 0.200 597.7
Kiln Dust 46920 0.31 145.5
Bypass Dust 6000 7.4 444.0
Calcination CO2 164220

Slack Gas (H20) 108752 7.7 .
TOTAL: _ _ 624748 1194.8 -
% CLOSURE 104.36 97.20
TEST #4

FEEDS:

Raw Feod 484800 0.049 - 237.6
Raw Feed (H20) 14000 _

Coal 24160 0.09 21.7
Quench Water 57460 0.0033 : 2.2
Tires 3000 0.10 3.0
WOSF 998 0.20 2.0
WOLF . 20016 4.65 930.7
Spike Material -

TOTAL: 614434 ' 1197.3

- louTPUTS!:

Clinker 308790 0.093 287.2
|iln Dust 48480 0.29 140.6
Bypass Dust 6000 10.0 600.0
Calcination CO2 169680

Stack (Gas (H20) 110411 a.8
TOTAL: 643361 . 1036.5
% CLOSURE 104.71 : " 86.57
TEST #5

FEEDS:

Raw Feed 482000 . 0.051 245.8
Raw Feed (H20) 14000

Coal 23280 0.08 18.6
Quench Water 67450 _ 0.0035 2.4
Tires aooo 0.14 4.2
WESF 907 0.24 2,2
WOLF 20064 4,58 §12.9
Spike Maierial

TOTAL: 610711 1782.1 -
QUTPUTS:

Clinkar 307006 0.140 429.8
Kiln Dust 48200 0.30 144.6
Bypass Dust 6000 9.3 558.0
Calcination CO2 168700 o
Stack Gas {H20) 109606 : 14,2
TOTAL: 639512 1146.6
% CLOSURE 104.72 86.18
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TABLE 2-38 -
CHLORIDE MASS BALANCE
BIF COC TEST PROGRAM/PHASE 2
LONESTAR INDUSTRIES INC,
CAPE GIRARDEAU, MISSOURI
Jur-92
! TEST 57 MASS FLOW % Chloride Chiaride Flow

EEDS: \ba/hr  ibsshr
Raw Feed 501600 0,082 260.8
Raw Feed (H20) , 14000

Coal 24480 a.11 26.9
Quench Water 67460 0.0032 2.2
Tires 3000 0.12 3.6
WOSF 273 0.17 0.5
WODLF 20424 4,55 929.3
|spe Material 21

TOTAL: 631258 _ 1223.3
QUTPUTS:

Clinker 319450 0.110 351.4
Kiln Dust 50160 0.33 165.5
Sypass Dust 6000 14.0 840.0
Calcination CO2 175560

Stack Gas (H20) 106567

TOTAL: 657777 1357.0
% CLOSURE 104.20 110.93
TEST #8

FEEDS:

Raw Feed 502200 0.05a 291.3
Raw Feed (H2O) 14000

Caal 25060 0.10 . 25.1
Quench Water 67460 0.0039 2.6
Tirgs 3000 0.19 5.7
WOSF 273 0.14 0.4
WDLF 20770 4.50 934.7
Spike Material 22

TOTAL: 632785 1259.7
QUTPUTS:

Clinker 319873 0.047 150.3
Kiln Dust 50220 0.29 145.6
Bypass Dust - 6000 18.0 1080.0
Calcination CO2 175770

Stack Gas (H20) 106002 9.0
TOTAL: 657865 13a5.0
% CLOSURE- 103.96 109.95
TEST #9

FEEDS:

Raw Fead 502200 0.052 261.1
Raw Feed (H20) 14000

Coal 23680 Q.11 26.0
Duanch Watar 67460 0.0036 2.4
Tires 3000 0.27 8.1
WDSF 394 0.28 1.1
WOLF 20774 5.07 1023.2
spike Material 22

TOTAL: 631534 1352.1
OUTPUTS:

Clinker 318A873 0.050 159.9
Kiln Dust 50220 0.27 136.6
Bypassa Dust 8000 17.0 1020.0
Calcination CO2 175770

Stack Gas (H20) 103374

TOTAL: 655237 1315.5

- % CLOSURE 103.75 97.30
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TABLE 2-9
SUMMARY OF METALS EMISSIONS

CERTIFICATION OF COMPLIANCE TEST/PHASE2
LONE STAR INDUSTRIES, INC, -
CAPE GIRARDEAU, MISSOUR!

TEST NO. e _ 7—ME 8-ME S-ME
DATE: 6/26/92 6/26/92 6/26/92
TIME: : 13:51~16:01 18:08—20:20 21:54—00:03
PROCESS CONDITIONS
Raw Feedrate (Ibs/hr) 501600 502200 502200
Raw Feedrate (Ibs/hr) 24480 25060 23680
~# Y| WOLF Feedrate (lbs/hr) 20424 20770 20774
v |WDSF Feedrate (Ibs/hr) 273 273 398
Tires (Ibs/hr) 3000 3000 3000
SAMPLE CONDITIONS
Volume at STD Conditions (dscf) 58.39 61.04 61.06
Isokinesis (%) 102.32 103.55 106,22
STACK CONDITIONS '
Stack Temperature (F) 310 310 310
| Moisture (%) : 16.21 15.62 15.61
Actual Gas Flowrate (acfm) 417,600 428,400 417,700
Corrected Gas Flowrate (dscfm) 234,600 242,300 - 236,300
METALS EMISSIONS
Arsenic  (ug/Nm3) 1.597 2.493 2417
(g/hr) 0.640 1.080 0.970
SRE (%) 99.97 99.97 $9.96
Beryillum (ug/Nm3) 0.060 0.058 0.168
i {g/hr) 0.020 0.020 . 0.070
> SRE (%) " 99.57 09.63 99.58
Cadmium (ug/Nm3) 2,068 17.477 0.057
(g/hr) 0.820 7.200 0.020
SRE (%) 99.98 99.97 99.97
Chromium (ug/Nm3) 13.722 0.058 0.058
(g/h) 5.470 0.020 0.020
SRE (%) 99.95 99.95 99.94
Lead  (ug/Nm3) 15.917 13.705 32.223
(g/hn) 6.340 5.640 12,940
SRE (%) 99,92 99,23 99.93
Zinc  (ug/Nm3) 32.426 0.058 22.334
(g/hr) 12,920 0.020 8.970
SRE (%) 99.94 99.96 99.94
Mercury (ug/Nm3) 45.441 39.877 144789
{gfhn) 18.110 16.420 58.140
SRE (%) 84.26 86.28 86.50
Chrome 6+ (ug/Nm?3) 0.409 0.408 0.405
(g/hr) 0.160 0.170 0.160
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Although metals inputs to the system were significar)ﬂy greater in Phase 2,
emissions were typically in the same order of magnitude as in Phase 1. Please note
that metals spiking was performed during these tests in order to maximize metals
input. Emissions of heavy metals were well within the limitations set by the PCC. All
metals emissions were'less than 10% of the PCC limitations, with most measured
emissions below 1% of the allowable. Hexavalent chromium testing was performed
during Phase 2.

2.2.4 Metals Mass Balance

A summary of the metals mass balance performed and System Removal
Efficiencies (SRE) is presented in Table 2-10A&B. Please note that metals spiking
was performed, and as can be seen, the majority of metals input now results from the
WDF. Closure of the mass portion (actual product) of the balance was good at
100%%5%, but closure of the metals balance was erratic, at best.

Changes in input mass rates of metals require the kiln system to reach
equilibrium before those changes are accurately reflected in the output. This is most
likely reason for lack of closure in the metals portion of the mass balance equation.

System Removal Efficiencies (SRE) were determined using the total metal input
and the stack gas exhaust rate for each metal species. SRE were typically greater.
than 99% for all metals except mercury, which was determined at 84% to 86%. Data
summaries are presented in Appendix A, field data in B-2 and laboratory data in C-4.

2.2.5 POHC Emissions

POHC spiking was performed during this phase of the test program in the WDLF
fired. Surrogate POHC were perchloroethylene, trichlorofluoromethane, 1,2
trichloroethane and 1,1,1 trichloroethane. A summary of DRE measurements is
presented in Table 2-11. DRE was greater than 99.99% for all four surrogates used.

Laboratory detecion of POHC was acceptable for all tests with the exception of
Test 4 for perchioroethylene, where none was detected in the spiked fuel sample. As
all other surrogates were present, it is hypothesized that a laboratory interference or
error is responsible for this anomaly. Subsequent analysis of the split sample
retained on site resulted in the low, but measureable level presented.

The determination of acceptable DRE for the four compounds indicates the

acceptability of the Lone Star kiln to fire any and all compounds permitted with DRE at
least 99.99%.

Emissions of surrogate POHC were similar to those measured during Phase 1 (at
lower detection limits of the method) and were insignificant. Other organic emissions
included typical products of incomplete combustion. Data summaries are presented in
Appendix A-11, field data in B-4 and laboratory data in C-5.
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226 Continuous-Emission Monitoring of CO, THC and O2

During Phase 2, CEM data was collected by APCC from the exhaust stack (as in
Phase 1), and also by the Lonestar CEMS installed in the bypass duct. A summary of
APCCs CEM data for CO, THC and Oz is presented in Table 2-12. Emissions of CO
from the main exhaust stack were significantly higher than in Phase 1 while THC
emissions were approximately 50% lower. This combination of data could indicate
ditferent calcination conditions in the precalciner. These data are not representative of
combustion conditions in the kiln, but primarily represent conditions in the pre-calciner,
where coal is fired at low oxygen conditions and incomplete calcination takes place.
Data summaries are presented in Appendix A, with field data in B-5.

A summary of Lone Star's CEM for CO, THC and Oz is presented in Table 2-13,
CO emission concentrations were typically less than 100 ppm, with the exception of
Test 3 which was 113 ppm (corrected to 7% Oz). THC concentrations were less than
0.3 ppm (corrected to 7% Op) throughout all tests. Data summaries are presented in
Appendix A, field data in B-6.

_ It should be noted that, although attempted, a Tier 2 CO emission limitation in the

" bypass duct was not demonstrated during Phase 1 or Phase 2. The bypass CEMS
was not yet installed during Phase 1 to observe CO emissions under 100% coal fire.
During Phase 2 (@ 100% WDF w/ tires in the back end) CO emissions were typically
within the Tier 1 range (i.e. <100 ppm @ 7% O2). Subsequent to Phase 2 testing,
however, significant concentrations of CO have been observed when firing less
waste fuel and a greater amount of coal. Measured emissions concentrations of
THC are always insignificant (< 1 ppm actual) under all operating conditions.

Due to this situation, Lone Star, with the approval of Joe Galbraith of EPA Region
VII, ran under a number of different operating conditions during the months of July and
' August to establish a Tier 2 CO emission limitation. Field data for these tests are
presented in Appendix B-7. :
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PR RATI

Lone Star Industries produces portland cement with a dry preheater,
precalciner kiln process. The kiln system was designed by Allis-Chalmers. The kiln is
- 14'6" diameter and 235' long as shown in Figure 3-1. The kiln is designed for 9" thick
refractory throughout and is mounted on a slope for precalcined raw material to enter
the top and be conveyed towards the burners at the front end. Energy is provided at
three locations in the kiln process; kiln front end, material shelf and precalciner, ‘

The precalciner provides 45% of the total system energy, the tires at the
material shelf 15%, and the front end of the kiln 40%. At the front end, pulverized coal
is injected to provide heat to transform the raw material to clinker at a temperature of
3500° F (2700° F material temp.). Clinker production is on average 3500-3800
tons/day. Feed rate of raw material mix on an hourly basis varies from 225 to 270 tph,
averaging about 250 tph. The kiln rotates 3.5 RPM maximum, and- with normal
production the kiln turns at 2.7 RPM. Draft air is drawn through the kiln and the
preheater tower by a 4000 horsepower I.D. preheater fan. An additional 4000
horsepower 1.D. fan located after the raw mill draws hot exhaust gases through the
mill to dry raw material. A separate ID fan draws off approximately 10% to 30% of the
- kiln exhaust gas through the bypass baghouse. This stack discharges into the main
stack. Particulate matter is removed from the raw mill exhaust stream by a fabric filter
dust collector (main baghouse) before venting to the atmosphere.

3.1 PORTLAND CEMENT PROCESS

Raw materials (limestone, silica, alumina, iron oxide and flyash) are mined,
crushed, stockpiled and reclaimed to mill feed bins for storage. The raw materials are
 conveyed to a roller mill for size reduction and drying. The roller mill is used to grind
~ the product to a 72% passing 200 mesh size (74 microns). The material is dryed by
- hot gases drawn from the kiln and the preheater system through the roller mill by the
I.D fan. All ground raw material as well as kiln exhaust emissions are conveyed by air
to a glass bag dust collector preceded by multiple cyclones to remove particulate from
the gas stream while simultaneously collecting raw material for blending. The
- conditioned raw material is discharged from the dust collector and cyclones into
blending silos to be conveyed by a 292 foot elevator to the first stage of the 4 stage
preheater / precaiciner as needed. Exhaust gases from the main baghouse are vented
to the atmosphere 210 feet above grade.

The preheater uses the kiln and precalciner exhaust gases to heat the raw
material to 1500°F before entering the precalciner. Pulverized coal is fired in the
precalciner to heat the material to 1750-1900°F. Where the material enters the Kkiln,
the gas temperatures exceed 2100°F and product temperature averages 1600°F.
Approximately 85% of the raw feed is calcined before it enters the kiln. The
precalciner is fired with a maximum of 14 tph of coal. The heated raw material is then
conveyed to one final cyclone for separation from the process gas before entering the
rotary kiln, The rotary kiln heats the raw material to incipient melting where the
portland cement products are formed near a temperature of 2700 °F (material). A
typical temperature profile of the kiln is presented in Figure 3-2.
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Only tires and pulverized coal are used to provide heat to the preheater system.
Heat to the kiln is supplied by firing pulverized coal, and/or a combination of WDLF &
WDSF. Coal is injected counter current to the product flow through burners at the front
(product discharge) end of the kiln. Coal is gravimetrically fed to a coal mill where it is
pulverized and fired through a single gun burner system. A second burner for firing
WDLF is installed concentric to the coal burner. This burner uses high pressure air
atomization to inject WDLF directly into the flame. The burner is rated at 44 gallons
per minute. WDSF, contained in 3.5 gallon pails, is fired into the kiln by means of an
air cannon mounted on the kiln hood. Tires are introduced to the back end of the kiln
at the material shelf, as described in Section 3.2.

While the bulk of kiln gaseous emissions exit the kiln through the precalciner
and 4-stage preheater, the majority of the chloride emissions exit the kiln bypass
through a bypass duct at the back of the kiln. The chloride bypass (typically 10% to

30% of the total gas flow) kiln exhaust is cooled to approximately 400°F with ambient

air and water injection for sensible cooling. The dust is collected by a baghouse
described in Section 3.3. The exhaust gases are then vented to the main exhaust
stack.

The portland cement product {clinker) is discharged from the front (hot) end of
the kiln to the clinker cooler for cooling (to approximately 175 °F). Ambient air is drawn
into the clinker cooler at a rate of 247,000 scfm. The heated air is drawn to the kiln for
combustion air and for drying coal in the coal mills and raw material in the roller miil.
Clinker is conveyed either to storage silos or to the finish mill feed bins. All exhaust
from the kiln, precalciner, preheater, and roller mill are vented to atmosphere through
the main baghouse and a single stack 210 feet above grade. Bypass exhaust also
connects to the same stack.

3.2 FUEL BURNING

No. 2 fuel oil is used to preheat the kiln during start-up. The maximum coal
firing rate to the kiln is 10 tph and 14 tph for precalciner. Shredded tires are fired at the
material shelf of the 4-stage preheater at the entrance to the kiln. The rated production
capacity of the kiln is approximately 3500 to 3800 tons per day.

Heat is supplied to the rotary kiln by firing pulverized coal, tires, WDLF and
WDSF. Coal and WDLF are injected counter current to the product flow through
burners at the front (product discharge) end of the kiln. WDSF is injected into the burn
zone at the front end of the kiln via an air cannon. Coal is feed to a coal mill where it
~ is dried, pulverized and stored in bins. The coal is gravimetrically drawn from the bin
and fired through a single gun burner system rated at approximately 10 tph. The coal
mill is rated at 15 tph. The fan which draws drying air through the mill is rated at at
22,000 acfm at 600°F and -4 in.w.c. The clinkering zone extends into the kiin
approximately 1/3 the length of the kiln. A typical coal analysis is presented in Table
3-1. :

Heat to the precalciner is provided by firing pulverized coal supplied by a
second coal mill. This coal mill is rated at 20 tph and the fan is rated at 36,000 acfm at
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600°F and -4 in.w.c. No WDLF or WDSF is fired in the precalciner. Tires fired at the
material shelf also supply heat to the precalciner.

WDLF and WDSF consist of organic substances and mixtures immediately
useful as fuel, or which are blended into a useful fuel. Typical generic types of organic
substances which may be present at some level are shown in Table 3-2. The Table 3-
2 list is descriptive and not considered limiting. The substances contained in WDLF
and WDSF are typically those used each day in industry, commerce and around the
home. They are found in products such as paints, varnishes, lacquers, thinners,
cleaners, detergent formulations, spot removers, nail polish remover, lighter fluid and
gasoline.

_ TABLE 3-1
TYPICAL COAL ANALYSIS

HHV 11000 Btwib Dry basis
Sulfur 2-3% | Dry basis
Ash 18-24% ~ As received
% Chloride | 565 ppm | As received
Antimony - 0.20 ppm As received
Arsenic 6.0 ppm As received
Barium 0.37 ppm As received
Cadmium 5.0 ppm As received
Chromium | 1.40 ppm As received
Leéd “ 20.0 ppm As received
Mercury 0.05 ppm As received
—Silver 5.00 ppm - As received
Thallium 0.50 ppm As feceived

34



TABLE 3-2
TYPICAL ORGANIC SUBSTANCES
PRESENT IN WDLF & WDSF

Alcohols Degreasers

Glycols Chlorinated Organic Liquids
Polyols Polymers, Copolymers,

Glycol Ethers Oligomers and Resin Fragments
Ketones Esters

Aldehydes Vegetable Oils & Derivatives
Aldehydes Oxides & Epoxides

Acrylics Ethers

Hydrocarbons Petroleum Oils & Derivatives

Approximately 900, 3.5 gallon plastic pails filled with solid waste filter material,
sludges and non-pumpable/unsuspended waste (WDSF) can be fired in the kiln on a
daily basis. The palils are injected approximately 60 feet into the front of the kiln by air
cannon which is set at 40 to 70 psi., depending upon the container weight which can
vary between 20-35 Ibs. Along with the firing of WDLF, these pails are fired into the
burn zone at an approximate rate of one every 90 seconds. Pails are not fired daily,
but only as supply becomes available at the facility.

A second burner for firing WDLF is installed within the coal burner pipe. This
burner uses high pressure air atomization to inject WDLF directly into the kiln. The
burner is rated at 44 gallons per minute, which is the anticipated burn rate for 100%
- replacement of coal. ‘

Lone Star does not use as WDLF or WDSF any substances or mixtures subject
to Federal PCB regulations pursuant to 40 CFR Part 761. The contents of WDLF
streams vary greatly on a daily basis: Burn specification analyses for WDLF and
WDSF streams are shown in Table 3-3. No. 2 fuel oil is used to preheat the kiln during
start-up. The maximum coal firing rate to the kiln is 10 tph and 14 tph for precalciner.
When firing WDLF at 44 gpm, no coal is fired in the kiln. The rated production capacity
of the kiln is approximately 3500 to 3800 tons per day.

Shredded tires are supplied to the feed end of the kiln at the material shelt as a
supplement to coal firing in the preheater. The tires are delivered to the kiln via a
bucket elevator and belt conveyor. The shredded tires are conveyed directly into a
chute equipped with two hydraulically controlled gates. The action of the feed gates
determines the feed rate into the kiln. The maximum burn rate (approximate) for tires
is 2.0 tph. A typical tire analysis is presented in Table 3-4.
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TABLE 3-3
WDLF & WDSF
ANNUAL AVERAGE PCC
BURN SPECIFICATIONS
~_ LONE STAR INDUSTRIES
CAPE GIRARDEAU, MISSOURI

COMPOUND Maximum COC BIF Tier
Limit Specifications Control
Total Chlorides 5.0 % 5.0%
Antimony 56 ppm NA |
Arsenic 175 ppm 175 ppm I
Beryllium 3 ppm 3 ppm 1l
Cadmium 400 ppm 400 ppm i
Chromium Il 900 ppm. 900 ppm I
Chromium VI 100 ppm 100 ppm i
Total Chromium 1000 ppm 1000 ppm Il
Barium | 10.000 ppm NA !
Lead | 700 ppm 700 ppm Il
Mercury 1.7 ppm ‘ 1.7 ppm |
Silver ' 50 ppfn NA |
Thallium 50 ppm NA - : |

Sulfur (yearly avg.) 2.7 %

Heating Value > 5000 Btu/ib NA i
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TABLE 3-4
TYPICAL TIRE ANALYSIS

HHV ' 13,000 Btuw/lb
Carbon 75.81 %
Nitrogen 7.67 %
Hydrogen ' 8.95 %
Sulfur 1.47 %
Oxygen ' 1.05 %
Moisture 0.00 %
Arsenic <2 ppm
Cadmium 6 ppm
Calcium 0.379 %
Chlorine 0.181 %
Chromium 0.0087 %
Fluorine 10 ppm
lron 2.90 %
Lead 65 ppm
Mercury <0.5 ppm
Phosphorus 0.02 %
Zinc : 1.58 %

3.3 AIR POLLUTION CONTROL SYSTEM

Kiln emissions are coliected with a modified Buell Model 56-RM-12 fabric filter
main baghouse designed to collect raw material from the roller mill and dust
generated from the kiln / preheater system. Immediately before the baghouse are four
cyclones which remove most of the large particles (raw material). The baghouse is a
32 module reverse air cleaning device. This emission control system normally cleans
325,000 acfm of gases at an inlet temperature that is controlled to not exceed 350°F
(roller mill by-pass condition). Under normal conditions (roller mill on-ling) the inlet
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temperature is approximately 250° F. Kiln emissions dust is mixed in with the raw
material from the rolling mill and stored in the storage silos.

The reverse air cleaning system utilizes a programmable controller unit -
(scheduled time periods) to control cleaning duration and sequence. Also, during
cleaning cycles, acoustic horns are utilized to assist in cleaning. The reverse air fan is
 designed to run continuously; compartments are isolated via inlet dampers, and
- reverse air valves are opened to clean modules. Two modules at a time are isolated
and cleaned simultaneously.

There are 56 fabric bags per module for a total of 1792 bags. The total area of
cloth is 173,632 12 with an air to cloth ratio of 2.01:1. The normal differential pressure
drop across the baghouse is 10 in. w.c. The minimum pressure drop recommended by
the manufacturer 7 in. w.c. Typically one section of the baghouse is isolated for bag
replacement, an on-going process of plant maintenance.

Baghouse collection efficiency is estimated to be 99.9%. The basis for the
estimation is as follows: According to stack testing done by Lone Star as well as other
contractors, a typical particulate emission is 34 pounds per hour, with the MO DNR -
Permit Limit of 63 Ibs/hr. The normal feed rate to the baghouse is 260 tph. If the
cyclones immediately before the baghouse are 85% efficient, the baghouse would
“therefore receive 39 tph of material. The efficiency would therefore be:

[(39 x 2000)-34]
- Efficiency = x 100 =99.9+%
(39 x 2000)

: Currently the only time any dust in the system is wasted (i.e. not recycled) is
* when the chloride bypass system is operating. This system is designed to draw off a
maximum of 30% of the kiln exit gases to prevent chloride salt accumulation in the
-preheater section. The maximum volume drawn off is approximately 8,000 scfm. The
- rate of the bypass is dependent on the amount of chloride and alkali in the system.
- The system is designed on the theory that all chloride salts are gaseous at kiin
temperatures and therefore rise to the top of the kiin. A slipstream, therefore, drawn off
the top of the kiln will remove most of the undesirable salts present. A minimum of
10% of the kiln exhaust gas is bypassed during the firing of WDF.

The kiln exit temperature of the gases is above 2000° F. This dust and chloride
salt laden air stream is cooled with induced ambient air and water to approximately
- 400°F and passed through a fabric filter baghouse to control dust in the air stream.
The bypass baghouse contains 6 modules with 120 bags per module and is cleaned
by reverse air. The dust collected in this baghouse is wasted (i.e. not used as
product). Under normal conditions, approximately 1-3 tph of dust is collected by the
baghouse. Exhaust gases from the baghouse are vented to the main kiln stack.

Draft is provided by an induced draft preheater fan rated at 430,000 acfm, while
secondary combustion air is supplied by eight forced draft clinker cooler fans rated at a
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total of 368,000 acfm. The secondary combustion air is preheated by the clinker
cooler at the front of the kiln. '

3.4 KILN SAFETY SYSTEM

A Foxboro doppler flow meter is installed to control, continuously monitor, and
record the WDLF firing rate. In addition, a computer is installed and programmed to
energize interlocks to automatically stop the flow of WDLF to the burner if one of the
following parameters are exceeded:.

» Limits on CO

THC >20 ppm corrected hourlu rolling average

Total feed rate of WDF and WDLF
+ Kiln rotation
+ Maximum production rate

« Maximum or minimum combustion zone temperature (as indicated by 4th
stage preheater thermocouple)

Maximum flue gas temperature entering the main baghouse

L ]

Main baghouse minimum AP

In addition, an alarm and light signals the WDSF operator to cease manually
injecting pails when limits are approached.

Kiln operators, along with the kiln microprocessor based control system
programmed to initiate operator alarms, are continually monitoring and logging key
operating parameters and are conscious of changing readings or unusual conditions
which can be indications of potential problems. The control system warns of problems
before they become critical, to allow time for corrective action. Copies of the log sheets
- are presented in the Appendix of this report.

‘3.5 COC PROCESS OPERATIONS

The COC was performed in two phases; coal only and coal/WDF/ires. Phase 1
was performed in April 1992, while Phase 2 was performed in June.

3.5.1 Phase 1

Phase 1 was performed in conjunction with a Tire Trial Burn Program in April,
and serves as background comparison when the only fuel to the kiln was coal. The
kiln was operated under normal conditions during this period. A summary of average
kiln conditions is presented in Table 3-5A.
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Kiln feed averaged between 252 and 257 tph for the 6 tests performed during
Phase 1. 8.1 to 8.5 tph coal was fired in the kiln with an additional 11.9 to 12.1 in the
preheater (RSP). Combustion zone temperatures as indicated by the fourth stage of
the preheater (as a surrogate, as there is no practical was to monitor actual
combustion zone temperatures on a continuous basis) ranged from 1678°F to 1695°F.

3.5.2 Phase 2

During Phase 2, two distinct abnormal operating conditions were run in an
attempt to set minimum and maximum kiln operating limits. This typically meant
running the kiln under near upset conditions while still producing saleable product. - In
an attempt to set minimum and maximum hourly rolling averages. for operational
parameters as required by BIF, it should be noted that it was necessary to manipulate
the kiln to the edge of upset and/or shut-down conditions. Operation was then held at

this point as long as possible to set the limitation by establishing a 1-hour rolling ™

average, as required by Section 5.3.1 of "Technical Implementation Document for

- EPA's Boiler and Industrial Furnace Regulations” (EPA-530-R-92-011, March 1992),

Phase 2 was performed in June 1992 under two distinct kiln dperating
conditions of maximum and minimum combustion chamber temperatures as discussed

“in Section 1.1, (1) minimum burning zone temperature conditions and (2) maximum

burning zone temperature conditions.  Three tests were performed for particulate,

- POHC, HCI, Cl2, THC, and CO while the kiln was firing approximately 44 gpm (352

: Ibs/min) of combined WDLF and WDSF in the front end of the kiln as an energy

s

replacement for kiln coal, and approximately 1.5 tph of shredded tires at the material
shelf at the back end of the kiln as supplemental heat to the precalciner.

These tests were performed at minimum combustion chamber conditions, as
represented by the temperature of the fouth stage of the preheater, representing 100%
energy replacement of the kiln coal. The WDSF was preweighed in 3.5 gallon plastic
pails and "shot " into the burning zone of the kiln with an air cannon. Each bucket
contained API separator sludge and weighed 25 pounds. An effort was made to
procure and blend a waste fuel simulating as closely as possible worst case
conditions for chlorides and Btu content. This WDF contained a minimum of 5000
Btu/pound and a maximum of 5% chloride. The rate of firing of the two waste

. derived fuels was set to maximize the total hazardous fuel feed stream, as

required by the BIF regulation, at approximately 44 gal/min. This limit is based on a
MO DNR limitation of 20,000,000 gal/year. WDLF was injected by a lance placed in
the coal burner pipe, while WDSF was placed in 3.5 gallon buckets preweighed at 25
pounds each and fired into the burning zone of the kiln via an air cannon.

Pails were not continually fired during the entire period of each test. When the
shooting of pails was ceased in order to maintain kiln operations, the WDLF rate was
adjusted to increase the total hazardous fuel feed stream to 44 gal/min. In a
similar manner, when pails were injected, the WDLF feedrate was decreased to bring
the total hazardous fuel feed stream to 44 gal/min. The minimum burning zone
conditions were maintained as was practicable to set the minimum 60-minute rolling
average temperature limit as indicated by the temperature of the fourth stage of the
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preheater. WDLF was spiked with surrogate POHC to demonstrate destruction under
minimum combustion chamber temperatures. No spiking of WDSF in pails was
performed. ’

A summary of Phase. 2 / Minimum Combustion Temperature kiln operations is
presented in Table 3-5B. Tests 3, 4 and 5 represent this condition. In addition, the
following represent the total hazardous fuel feed stream (THFFS) to the kiln on
25 June:

Test# WDLF (gpm) WDSF (gpm) __ THFFES (gpm)
3 42.6 1.8 44.4
4 41.7 2.1 43.8
5 41.8 1.9 43.7

As can be determined, the sum of these two rates is approximately 44 gal/min.
The average of these numbers was used to determine the total hazardous feed rate to
the kiln. However, the maximum pumpable feed rate was determined by the highest .
hourly rolling average of liquid fuel when buckets were not utilized as fuel.

Kiln feed averaged 241 tph for the three tests performed under this operating
condition, with an average fourth stage preheater temperature of 1652°F. Specific
trends for these operations can be seen in Figures 3-3, 3-4 and 3-5. These figures
represent operations during attempts to establish minimum and maximum Kiln
operating limits. This typically meant running the kiln under near upset conditions
while still producing saleable product. In an attempt to maintain minimum operating
temperatures during each test run, it was necessary to decrease kiln feed following the
- establishment of the 60-minute rolling average maximum to prevent total upset
conditions. Due to these requirements, it was impossible to maintain "steady state"
operations throughout each test period, as would be done for a normal (non-BIF) test
program).

For Phase 2 maximum burning zone temperature conditions, triplicate tests for
metals, Cr+6, THC, and CO were performed. To condition the kiln system, maximum
metals were spiked for a period of twelve hours before the start of the first test to
ensure that the kiln system approached equilibrium with regards to metals before
testing. In addition, analyses of kiln inputs and outputs were performed hourly to
determine equilibrium for each metal. A graphic presentation of equilibrium (not to be
confused with "steady state", where equilibrium is defined as "the condition where a
change in inputs causes an equivalent change in outputs”) demonstrations for each
metal is presented in Appendix D.

In addition, Region VIl BIF coordinator, Joe Galbraith, met with Lone Star and
APCC in December 1991 following review of the COC Test Protocol and at that time
required twelve hours of preconditioning at maximum metals feedrates prior o metals
testing. The same fuels that were utilized under minimum combustion conditions were
also used under this condition. WDLF and WDSF fuels rates were adjusted in the
same manner as described above. Maximum combustion chamber temperatures
were achieved by increasing the coal fired to the kiln precalciner. Under this condition
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- the feed enters the kiln in a more prepared state and the temperature in the burning
zone of the kiln increases. This is because the actual clinkering inside the kiln is
somewhat exothermic, while calcination is an endothermic process.

A summary of Phase 2 / Maximum Combustion Temperature kiln operations is
presented in Table 3-5B. Tests 6, 7 and 8 represent this condition. In addition, the
following represent the total hazardous fuel feed stream (THFFS) to the kiln on
26 June:

Test# - WDLF (gpm) WDSF (gpm)__THFFS (gpm)
7 42.6 0.6 43.1
8 43.3 0.6 43.8

9 43.3 0.8 444

As can be determined, the sum of these two rates is approximately 44 gal/min.
The average of these numbers was used to determine the total hazardous feed rate to
the kiln. However, the maximum pumpable feed rate was determined by the highest
hourly rolling average of liquid fuel when buckets were not utilized as fuel.

These tests were performed at maximum combustion chamber temperature, as
represented by the temperature of the fouth stage of the preheater; representing 100%
- energy replacement of the kiln coal. The WDSF was preweighed in 3.5 gallon plastic.
pails and "shot " into the burning zone of the kiln with an air cannon. Each: bucket
. contained AP separator sludge and weighed 25 pounds. An effort was made to
procure and blend a waste fuel simulating as closely as possible worst case
conditions for chlorides and Btu content. This WDF contained a minimum of 5000
Btu/pound and a maximum of 5% chloride. The rate of firing of the two waste
-derived fuels was set to maximize the total hazardous fuel feed stream, as
required by the BIF regulation, at approximately 44 gal/min.

As in the minimum temperature scenario, pails were not continually fired during
the entire period of each test. When the shooting of pails was ceased in order to
maintain kiln operations, the WDLF rate was adjusted to increase the total
hazardous fuel feed stream to 44 gal/min. In a similar manner, when pails were
injected, the WDLF feedrate was decreased to bring the total hazardous fuel feed
stream to 44 gal/min. WDLF was spiked with metals and additional metals fed in solid
form through the coal pipe to demonstrate SRE under maximum combustion chamber
temperatures. No spiking of WDSF in pails was performed.

Kiln feed averaged 251 tph for the three tests performed under this maximum
temperature operating condition, with an average fourth stage preheater temperature
of 1669°F. Specific trends for these operations can be seen in Figures 3-6, 3-7 and 3-
8. Also included in these figures is the WDLF feedrate in gph. These figures represent
operations during attempts to establish maximum kiln operating limits for metals
feedrates, kiln feed and combustion zone temperature. This typically meant running
the kiln under near upset conditions while still producing saleable product. As can be
seen, from an operational point of view, it is easier to maintain maximum operating
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temperatures during each test run, without altering kiln feed following the
establishment of the 60-minute rolling average . Due to these factprs, it was possible
to maintain more "steady state" operations throughout each test period.

3.6 METALS SPIKING

The Lone Star Cape Girardeau plant sampled for six metals under the BIF Tier
IIl Criteria. These metals are Arsenic, Beryllium, Cadmium, Chromium Il & VI, Lead,
and Mercury. The maximum metals concentrations in the waste fuel as described in
the Precompliance Certification are as follows:

Arsenic 170 PPM
Beryllium : 3 PPM
Cadmium ' 400 PPM
Chromium (111 900 PPM
Chromium (VI) ; 100 PPM
Lead ‘ 700 PPM
Mercury . 1.7 PPM

Prior to the start of each phase of testing, the kiln was allowed to reach
equilibrium while burning spiked fuels. Lone Star determine equilibrium by spiking
the waste fuel with metals and taking hali-hourly dust samples from the kiln. The
samples was analyzed for the surrogate metals. When the plot of the Ibs/hr inputs
flattened, then equilibrium was reached. These data are presented in Appendix D:

With the exception of Cr+6, these metals were introduced into the pumpable
hazardous waste feed stream and, therefore, represent the most conservative
approach to obtain the maximum level of metals allowed in all feed streams. However,
it was not possible to obtain the maximum level of all metals as a hazardous feed
. stream, and therefore it was necessary to spike some of the metal to achieve maximum
" metal feed rates. Cr+6 was spiked as a powder through the kiln coal injection system.

During the metal testing for BIF compliance the pumpable hazardous feed
stream was sampled at 15 minute intervals, composited, and analyzed for metals for
each test period. Prior to the start of the test, 80,000 gallons (2 tanks) were adjusted
for the maximum metals concentrations.

Prior to and during each test the feed stream was adjusted for total metals input
by spiking. The method of spiking was to add the metals in fine powered form to the
coal system that blows coal in the front of the kiln. ‘The metals were added through a
rotary feeder directly into the pulverized coal transport pipe. The powdered metal was
blown into the kiln directly into the flame. This represents a conservative approach
since the metals in powered form entering the flame volatilize very rapidly. All Cr+é
were added like this. :

The compounds used for spiking metal were:
Beryllium sulfate

Cadmium oxide
Potassium dichromate (Cr+8 )
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Lead oxide.
Mercuric chloride
Chromium Il oxide

The use of pumpable hazardous stream with maximum metal concentration and
metal spiking began 12 hours before the stack test for metal removal efficiency. This
was to ensure that the kiln system achieved equilibrium conditions with respect to
metals. Samples of inputs and outputs were taken every 30 minutes during this period
to establish when equilibrium was reached. Metal removal efficiency was determined
while burning coal (precalciner), hazardous waste and tires. - '

Since the Lone Star Cape Gir_ardeau plant also proposed to burn solid
hazardous waste by injecting the pails into the burning zone of the kiln, pails were
- also injected into the Kiln burning zone via an air cannon during the entire test. The

injection was done during the same time interval as the metal spiking occured. No

spiked metal was introduced into these solid streams. The metals introduced by the
solid stream were accounted for in the total metal input to the kiln system. The pails
were injected into the kiln approximately 70-90 feet from the material discharge end of
the kiln. The gas temperature at this point in the kiln is in excess of 3000° F. The
: material temperature is above 2300° F. : o

To ensure maximum volatilization of metals during this- compliance testing
. maximum combustion zone temperature and maximum flue gas temperature entering
“the PM control device were achieved. The burning zone control for maximum
temperature was the 4th stage gas inlet temperature which represents the position
“nearest the burning zone where temperature can be reliably measured. Temperature
+ entering the main and bypass fabric filter APCD was monitored on a continual basis
 and maximized during this testing. : ‘

3.7 POHC SPIKING

The COC test meets the requirements of the State of Missouri Department of Air
Management. This department required Lone Star to conduct performance testing
-+ within 60 days of-achieving maximum hazardous fuel kiln rate and in no case later
" than 180 days after the initial burn date of April 28, 1992. The testing was to
demonstrate the following destruction and removal efficiencies:

Lead _ 98%
Mercury 33%
Beryllium 99%
vOC - _ 99.99%

To determine compliance with the organic emission limits, testing was
performed with the kiln operating at minimum burning zone temperature conditions.
To ensure this condition, the temperature was monitored at the 4th stage preheater
inlet. This is the position nearest the burning zone where temperature can reliability
be measured. This is the most conservative approach to prove thermal destruction of
POHC. '
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‘ To demonstrate 99.99% destruction of volatile organic compounds, principal
organic hazardous constituents (POHC) were spiked in the liquid pumpable .
hazardous waste streams. The emissions of POHC were sampled in the stack in order
to calculate the destruction and removal efficiency (DRE). Perchloroethylene (C2Cla)
and 1,1,1 trichloroethane (C2H3zCl3) and 1,1,2 trichloroethane (C2H3Cl3) were used
as surrogate POHC for this program.

To ensure that sufficient POHC was introduced to the kiln, each POHC was
planned to be burned at approximately 100 lbs/hr. This was assuming that the stack
flow rate is 260,000 scfm and the POHC detection limit is 1 ng/l. Since this hazardous
- fuel stream was burned at approximately 44 gal/min during the testing, a blend tank
. containing approximately 1 % of each POHC was prepared prior to the test. This
- material was then burned for the duration of the DRE test for volatile organic
compounds. The burning of the fuel containing the POHC began at least two hours
prior to testing. This provided sufficient time to achieve equilibrium in the kiln,

The particular POHC were chosen to demonstrate the thermal destruction of
cement kilns because:

1. According to the Thermal Stability Index and Heat of Combustion, these
POHC's are difficult to destroy.

2. These compounds can be analyzed relatively free of interference, and
therefore measured with precision.

3. These compounds are not known to be products of incomplete combustion
from coal or hazardous waste. They are therefore indicators of performance
independent of other compounds in the process.

3.8 PROCESS MASS BALANCE SAMPLING

A sample was drawn from the spiked WDLF mix tank after it had been circulated
- for a period of at least four hours and was well mixed. The sample was analyzed for
‘POHC, metals, chlorine, total chloride and Burn Specifications prior to use. Samples
of raw materials and product were taken during the. COC emission tests at 15 minute
intervals and composited for chlorides & metals analyses.

Raw Materials Product

* Coal feed belts (2) - + Clinker cooler conveyer

+ Water for the Conditioning Tower » Kiln dust

* Raw material feed + Bypass baghousehopper
* Tire feed -

* WDLF feed

» WDSF feed

+ Spent kiln brick (not available during COC)
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4.0 i IC, ETHODS

Air pollution emission measurements were performed during the COC at the
single exhaust stack to determine emission concentrations and rates of particulate
matter (PM), heavy metals (HM), chlorides (HCI), chlorine (Cl2), Principal Organic
Hazardous Gonstituents (POHC) and' Hexavalent Chromium (Cr+6). Carbon’
monoxide (CO), Total Hydrocarbons (THC) and oxygen (O2) measurements were
performed at the main stack (APCC CEMS) as well as the kiln bypass (Lone Star
CEMS) to determine compliance with BIF regulations.

In addition to the air poliution measurements, product samples were drawn from
- the dust collector, kiln dust duct, and clinker cooler discharge conveyer. Raw feed
- samples were taken at the entrance to the kiln at the back end. WDLF samples were

drawn from the feed loop pipe on the burner floor. Pails were opened prior to injection ...

~ into the air cannon and samples drawn. Coal samples were taken from the coal
transport pipes to the pre-calciner. Tires were sampled from the feed bin. Water
samples were taken from the conditioning tower. Samples were analyzed for metals,
chloride and chlorine content in order to perform a mass balance of the kiln system.

4.1 STACK EMISSION MEASUREMENTS

Emission measurements were performed to determine emission concentrations
and rates of PM, heavy metals, Cr+5, chloride, chlorine, POHC, THC, CQ, Oz and CO».

Sampling was performed in accordance with EPA Reference Methods 1,2,8 3A, 4,5
(modified), 10, 25A and SW 846 0012, 0030, and 0050.

4.1.1 Particulate, HCI, and Chlorine Emission Measurements

Emissions of Particulate, Hydrogen Chloride (HCI) and Chlorine (Cl2) were
determined in accordance with EPA Methods 1-5 and SW 846 Method 0050 as
-published in the December 1990, Methods Manual For Compliance With The BIF
Regulations. Sampling and analyses were performed in strict accordance with the
method using a sampling train schematically similar to the one presented in Appendix
E.

The glass nozzle is attached to a glass-lined probe which is heated to
248125°F to prevent condensation. Pall quartz filter paper supported in a 4-1/2 inch
Teflon filter holder is used as the collection media. The filter assembly is enclosed in a
heated box-to maintain temperatures of 248+ 25°F to prevent condensation. A
thermocouple is located inside the back half of the filter holder to monitor the gas
stream temperature. An ice bath containing six impingers is attached to the back end
of the filter via a flexible Teflon sample line. .

The first impinger (optional) contains 50 m! of 0.1N sulfuric acid and is used as
an additional moisture knockout. The second and third impingers each contain 100 m!
of 0.1N sulfuric acid. The fourth and fifth impingers each contain 100 ml of 0.1N
sodium hydroxide. The sixth contains 200 g indicating silica gel to remove any
remaining moisture from the sampling train. Flexible tubing, vacuum gauge, needle
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valves, leakless vacuum pump, bypass valve, dry gas meter, calibration orifice and
inclined manometer complete the sampling train. The stack velocity pressure is
measured using an S-type pitot and inclined manometer. The stack temperature is
monitored by a thermocouple connected to a potentiometer.

A nomograph is used to quickly determine the orifice pressure drop required for
a pitot velocity pressure and stack temperature in order to maintain isokinetic sampling
conditions. Sampling flow is adjusted by means of the bypass valve. Before and after
each particulate test run, the sampling train is leak checked (acceptable at less than
0.02 cfm).

Sample recovery was performed in a relatively clean, environmentally
controlled shelter constructed on the pre-heater tower. After the probe has been
removed from the stack and allowed to cool, particulate matter is wiped from the

exterior of the nozzle and the nozzle capped to prevent loss (or gain) of sample. The .
Teflon sample line is then removed from the filter holder and impinger train. The filter

outlet is sealed with Para-film. The Teflon sample line is sealed at both ends. The
impinger outlet vacuum line is then removed and the impinger train sealed. The
impinger train is inspected and abnormal conditions noted before disassembly.
Samples are recovered and placed in Teflon sealed glass containers as follows:

Container No. 1 - The 4-1/2 inch quantz filter is removed from its holder and
placed in a petri dish, sealed, and labeled.

Container No. 2 - The probe, nozzle, and front half of the filter holder are
brushed and rinsed three times with acetone. The wash is
deposited in a 500 ml sample jar and labeled.

Container No. 3- The volume of the first , second and third impinger solutions
are measured and recorded. The solutions are then
deposited in a 500 ml or 1000 ml! glass sample jar. The
impinger, Teflon line, and the back half of the filter holder
are then rinsed three times DI water and the rinse added to
the impinger solutions. The jar is sealed and labeled, and
the liquid level marked.

Container No. 4 - The volume of the fourth and fifth impinger solutions are
measured and recorded. The solutions are then deposited
in a 500 ml glass sample jar. The impingers are then rinsed
three times with DI water and the rinse added to the

~ impinger solutions. The jar is sealed and labeled, and the
: liquid level marked.

Container No. 5- The silica gel is replaced in its original container.
The samples will be transported to the laboratory and analyzed utilizing EPA

Methods 5 and 9057 (ion chromatography) in accordance with the sampling method
0050.
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" Container No. 1-  Desiccate and weigh to constant weight.

Container No. 2-  Evaporate at ambient pressure and temperature. Desiccate
and weigh to constant weight.

Container No. 3-  Analyze chloride content by lon Chromatography
Container No. 4-  Analyze chlorine content by lon Chromatography

Container No. 5 -  Weigh silica gel to the nearest 0.5 g. The weight of the
moisture entrapped in the silica gel, along with the weight of
moisture which is condensed in the impingers, is used to
calculate the moisture content of the flue gas.

Computer'programs developed for the Macintosh computer and HP-41CX hand
~ held calculator are used to calculate emission rates in grains per dry standard cubic
foot, pg/m3 and pounds per hour. The program also calculates percent moisture,
molecular weight of the stack gas at stack conditions, and the percent isokinesis.

. 4.1.2 02, CO2 and CO Manual Determination

An integrated gas sample is drawn from the main exhaust stack into a Tedlar
bag at approximately 0.25 Ipm simultaneously with each reference method test
performed as described in Sections 3.1.1, and 3.1.3. These samples are drawn
through a probe integral with the main sampling probe and analyzed on a dry basis in
accordance with EPA Method 3A using combustion gas analyzers as described below
- in Section 4.1.6. Percent CO2 and O, as well as ppm CO and the molecular weight of
. the gas stream, are determined from the analyses, which were used only as a QA
¢ check on the CEMS. :

4.1.3 Heavy Metals Emission Measurement

Sampling was performed to determine emissions of heavy metals utilizing a
modified EPA Method 5 sampling train and the SW Method 0012, "Methodology for the
Determination of Metals Emissions in Exhaust Gases from Hazardous Waste
Incineration and Similar Combustion Processes" as presented in 40 CFR 266.106,
- Appendix IX. Samples were analyzed for As, Be, Cd, Cr, Pb, & Hg.

* Samoe Colecton

Sampling was performed isokinetically at traverse points as presented in
Section 5. A typical sample volume 80 to 90 dscf in order to achieve minimum desired
detection limits. - '

Metals sampling was performed using the modified EPA Method 5 collection
train, described in the July 1, 1984 edition of the Federal Register as well as the
method referenced above. It is shown schematically in Appendix E and consists of a
quartz nozzle, probe, filter, a flexible Teflon umbilical line, seven impingers, vacuum
pump, dry gas meter, and an orifice flow meter. The modification of this standard EPA
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Method 5 train consists of placing a flexible Teflon sample line between the filter and
the impingers. This modification makes the sampling equipment much less awkward.
Complete sampling train calibrations are performed before and after every compliance
test program.

A quariz nozzle is attached to a glass-lined probe which is heated to 248+ 25°F
to prevent condensation of moisture. Whatman glass fiber EPM 2000 filter paper
supported in a 4-1/2 inch glass filter holder (Teflon frit) is used as the collection media.

_ The filter assembly is enclosed in a heated box to maintain temperatures at 248+ 25°F.
A thermocouple is located inside the back half of the filter holder, to monitor the gas
stream temperature and verify that it is kept at 248+ 25°F. An ice bath containing
seven impingers is attached to the back end of the filter via a flexible Teflon tube. The
first impinger (optional) is left empty and is used as an additional moisture knockout in
high moisture stack streams. The second and third impingers each contain 100 ml of

5% nitric acid/10% hydrogen peroxide solution. The fourth impinger is empty. The fifth -~

and sixth each contain 100 ml 4% potassium permanganate / 10% sulfuric acid
solution, and the seventh contains 200 g of indicating silica gel to remove any
remaining moisture. Flexible tubing, vacuum gauge, needle valve, leakless vacuum:
pump, bypass valve, dry gas meter, calibrated orifice and inclined manometer
complete the sampling train. The stack velocity pressure is measured using an S-type
pitot tube and inclined manometer. The stack temperature is monitored by a
thermocouple that is attached to the pitot and connected to a potentiometer. A check
valve is not used in this sampling train.

A nomograph is used to quickly determine the orifice pressure drop required
for any pitot velocity pressure and stack temperature in order to maintain isokinetic
sampling conditions. Sampling flow is adjusted by means of the bypass valve. Before
and after each test run the sampling train is leak checked (acceptable at less than 0.02
cfm). Test data is recorded on field data sheets as presented in the Appendix B.

Sample Recovery

Sample recovery was performed in a relatively clean, environmentally
controlled shelter constructed on the pre-heater tower. After the probe has been
removed from the stack and allowed to cool, particulate matter is wiped from the
exterior of the nozzle and the nozzle capped with Parafilm to prevent loss (or gain) of
sample. The Teflon sample line is then removed from the filter holder and impinger
train. The filter outlet is sealed with Parafilm. The Teflon sample line is sealed at both
ends. The impinger outlet vacuum line is then removed and the impinger train sealed.
The impinger train is inspected and abnormal conditions noted before disassembly.
Samples are recovered and placed in Teflon sealed glass containers as follows:

Container No. 1 The 4-1/2 inch glass fiber filter is removed from its
holder and placed in a 1000 ml sample jar and
labeled.The probe, nozzle, and front half of the filter holder
are brushed and rinsed three times with nitric acid solution.
The wash is deposited into the same container.
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Container No. 2

‘Container No. 3

Container No. 4

Cont_ainer No. 5

Container No. 6

~ Sample Analysis

The volumes of the first three impingers are measured and
recorded. The solutions are then deposited in a 1000 m!
glass sample jar. The impingers, Teflon line, and the back
half of the filter holder are then rinsed three times with nitric
acid solution and the rinse added to the impinger solutions.
The jar is sealed and labeled, and the liquid level marked.

The volume of the fourth impinger is determined and the
contents emptied into a 500 ml sample jar. The impinger is
then rinsed in triplicate with 100 ml nitric acid solution. The
jar is sealed and labeled, and the liquid level marked.

The volume of the fifth and sixth impinger is determined and
the contents emptied into a 500 ml sample jar. The '
impinger is then rinsed in triplicate with potassium
permanganate solution and added to the container. Any -
remaining residue is then removed by rinsing with DI water
and also deposited into the container. The jar is sealed

and labeled, and the liquid level marked.

Any remaining residue in the fifth and sixth impingers is
removed by rinsing with 8N HCI, and deposited in the
container. The jar is sealed and labeled and the liquid level
marked. This container is optional and only for cleaning -
any remaining residue after the DI rinse.

The silica gel is replaced in its original container.

Sample analyses were performed by Triangle Laboratories (TL), Inc. at
- Research Triangle Park, NC following SW Method 0012, "Methodology for the
Determination of Metals Emissions in Exhaust Gases from Hazardous Waste
Incineration and Similar Combustion Processes" guidelines by graphite furnace atomic
absorption spectroscopy (GF-AAS), inductively coupled argon plasmography (ICAP), or
cold vapor atomic absorption spectroscopy (CV-AAS). The technique with the lowest
. analytical detection limit was utilized for each metal. |

Container No. 1

The filter is divided into 0.5 g portions and digested by
microwave or Par bomb method and combined with the
acid digestion of probe rinse.

The nitric acid wash is acidified to a pH 2, reduced to
dryness and digested as Container No.1. The sample is
then combined with Container No.1 filtered and diluted. A
50 mi aliquot is taken and analyzed for Hg by CV-AAS.

The remainder of sample is then analyzed for heavy metals
by GF-AAS or ICAP. : .

58



Container No. 2 A 75 to 100 mi aliquot is taken and analyzed for Hg by CV
AAS. The impinger solution is acidified with nitric acid to a
pH 2, reduced to dryness and digested by conventional or
microwave method. The sample is then analyzed for heavy
metals by GF-AAS.

Container No. 3 The volume of this container is measured. The sample is
then analyzed for Hg by CV-AAS.

Container No. 4  The volume of this container is measured. The sample is
then analyzed for Hg by CV-AAS.

Container No. 5 The volume of this container is measured and diluted to 500
ml. The sample is then analyzed for Hg by CV AAS.

Container No. 6  The silica gel is weighed to the nearest 0.5 grams.

Blank filters and reagents taken prior to the test program and during the actual
field test are analyzed in a manner identical to the actual samples in order to detect for
background contamination. '

4.1.4 Volatile POHC / DRE

Sampling was performed to determine the emission rate of Volatile POHC listed
in Section 3.7 by utilizing the EPA Volatile Organic Sampling Train (VOST) procedure
as outlined in EPA-SW 846 Method 0030, Destruction and Removal Efficiency (DRE)
of volatile Principal Organic Hazardous Compounds (POHC). The slow VOST option
was used. Four 40-minute samples comprise each test.

A 20-liter (nominal) sample of effluent gas is drawn from the source at a flow

rate of approximately 0.5 liters per minute for 40 minutes, using a heated (250+25°F)
glass lined probe and a VOST sampling train. A schematic of the train is shown in
Appendix E. The gas stream is cooled to <20°C by passage through a water cooled
condenser and VOC are collected on a pair of sorbent resin traps. Liguid condensate
is collected in an impinger placed between the two resin traps. The first resin trap
(front trap) contains approximately 1.6 grams Tenax and the second trap (back trap)
contains approximately one gram each of Tenax and petroleum based charcoal, 3:1
by volume. A total of four pairs of sorbent traps will be used to collect volatile POHCs
from the effluent gas stream for each test. Three pairs of traps for each test run will be
analyzed in tandem, with the fourth pair of traps analyzed separately. A total of four
tests (16 cartridge pairs) will be performed. A velocity traverse will be performed in
accordance with EPA Methods 1 and 2 during each test in order to determine exhaust
volumetric flowrate and mass emission rates.
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Sample Recovery

All sample cartridges were sealed with Swage-lok fittings and kept on ice until
ready for analysis. Condensate was recovered and combined for each test series.
Only a few ml were collected in four test runs combined since most of the moisture was
adsorbed by-the Tenax.

Sample Analysis

Sample analysis was performed by Triangle Laboratories (TL), Inc. at Research
Triangle Park, NC. The contents of the paired sorbent cartridges are spiked with an
internal standard and thermally desorbed for 10 minutes at 180°C with the carrier gas

* flow reversed so that the effluent flow from the analytical trap is directed into the
- GC/MS. The VOC are separated by temperature programmed gas chromatography

[

and detected by low resolution mass spectrometry. The concentrations of VOC are
calculated using the internal standard technique. Condensate samples are analyzed

in a similar manner. Results are typically in the nanogram range. VOC concentrations
- were determined by analyzing the cartridges separately in the first sample and when
~not found 'in the range of suspected breakthrough, the remaining cartridges were
: analyzed in pairs.

4.1.5 Hexa_valent Chromium

Sampling was performed to determine the emission rate of hexavalent
. chromium (Phase 2 only) by utilizing the EPA Method Cr+6 - Determination of
~ Hexavalent Chromium Emissions From Stationary Sources. A sampling train
schematically similar to the one presented in Appendix E was used. ‘

- Sample Collection

All portions of the Cr+6 sampling train that come in contact with the gas sample
are either glass, quartz, Tygon or Teflon. The metering system used in this sampling
train is identical to that specified by EPA Method 5 described above.

The probe nozzle is glass with a sharp, tapered leading edge. A Teflon union-T
is connected behind the nozzle to provide the absorbing reagent / sample gas mix. A
peristaltic pump is used to recirculate the absorbing reagent at a flow rate of at least 50
ml/min. Fittings, recirculating line, and sample line to the union-T are Teflon. 3/8" O.D.
Teflon tubing is used to connect the union-T to the first Teflon impinger and
recirculating pump. Three impingers are constructed of Teflon, with the fourth and fifth
(silica gel) impingers made of glass. A schematic of this train is found in Appendix E.

Approximately 150 ml of 0.5N KOH reagent is placed in the first Teflon impinger.
This is a variation from the 0.1N solution specified in the method necessary to maintain -
an alkaline solution while sampling acidic stack gases. The second and third
impingers have approximately 75 mi of the same 0.5N KOH. The fourth impinger is left
empty. The fifth impinger (glass) contains a preweighed 200g portion of indicating
silica gel. Reagent blanks are retained for analyses. Flexible tubing, vacuum gauge,
needle valves, leakless vacuum pump, bypass valve, dry gas meter, calibration orifice
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and inclined manometer complete the sampling train. The stack velocity pressure is
measured using an S-type pitot and inclined manometer. The stack temperature is
monitored by a thermocouple connected to a potentiometer. .

A post-nitrogen purge of the impinger train is used as a safeguard against the
conversion of hexavalent chromium to the trivalent oxidation state. The purge is
effective in the removal of SO2 from the impinger contents. The nitrogen is purged at
. an approximate rate of 10 Ipm for 30 minutes.

A nomograph is used to quickly determine the orifice pressure drop required for
a pitot velocity pressure and stack temperature in order to maintain isokinetic sampling
conditions. Sampling flow is adjusted by means of the bypass valve. Before and after
each test run, the sampling train is leak checked (acceptable at less than 0.02 CFM).
At the end of the sampling run, the pH of the reagent in the first impinger is measured
using a pH indicator strip. The pH of the solution must be greater than 8.5.

Sample recovery was performed in a relatively clean, environmentally
controlled shelter constructed on the pre-heater tower. The probe assembly is allowed
to cool prior to sample recovery. When the probe assembly can be safely handled, all
external particulate matter near the tip of the nozzle is wiped off and the nozzle capped
prior to transporting the sample train to the cleanup area. The impinger train is
inspected and abnormal conditions noted before disassembly. Samples are
recovered and placed in containers as follows:

Container No. 1 - Impingers 1 - 3 are disconnected and drained into a
precleaned graduated cylinder. The volume of the
liquid is measured to within 1 ml.

Container No. 2-  Note the color of the silica gel to determine if it has
been completely spent. Quantitatively transfer the
silica gel from its impinger to the original container,
and seal the container.

For determination of hexavalent chromium, the sample is filtered immediately
following recovery to remove any insoluble matter. Nitrogen gas is used as a pressure
assist to the filtration process (see figure in the Appendix). The entire sampling train is
then cleaned by rinsing three times with 0.5N HNO3 prior to reuse.

Sample Analysis

The Cr+6 content of the sample filtrate is determined by ion chrométography
coupled with a post column reactor (IC/PCR). Sample analysis was performed by
Research Triangle Institute (RTI), Inc at Research Triangle Park, NC.

4,1.6 Continuous Emission Monitoring of CO, THC, O2, and CO2

Continuous emission monitoring (CEM) was performed at the exhaust stack to
determine concentrations and emission rates of CO and THC as well as diluent
concentrations of O2 and CO2. Lone Star also monitored CO, THC and O2
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concentrations with their in-plant analyzers located at the kiln bypass. These data
were used to set CO operational limits. An additional in-plant system monitors at the
outlet of the preheater and at the exhaust stack.

All APCC CEM data was recorded using a Tracor/Westronics automatic digital
data logger. The CEM system was housed in the APCC Environmental Monitoring
Laboratory (EML) at the base of the exhaust stack. '

mpl nditionin m

_ An in-stack thimble filter serves to remove large particulate matter from the
sample gas stream. The thimble filter is° mounted on the front end of a heated
* (250°F+25°F) stainless steel sampling probe with a stainless steel nozzle facing away
- from the stack gas flow. The sample siream is then drawn through heated (300°F
nominal) Teflon sample line to four modified Greenburg-Smith type impingers (with
impingement stems broken off) immersed in an ice-bath to remove the moisture from
the gas stream. The sample is then drawn through Teflon tubing by a leak-free Teflon
double diaphragm pump to a stainless steel sample manifold with an atmospheric by-
pass rotameter. The CO, O2, and CO2 analyzers draw sample gas from this manifold.
~The THC sample is drawn prior to the condensor. '

ntinuous Emissi itori I

Emission parameters to be continuously monitored by APCC are COQ, THC, O2
and CO2. Oxygen and carbon dioxide concentrations will be monitored in accordance
with EPA Method 3A, carbon monoxide concentrations will be monitored in
accordance with EPA Method 10 and THC will be monitored in accordance with EPA
Method 25A.. _

A TECO gas filter correlation nondispersive infrared gas analyzer was used to

* continuously monitor concentrations of CO in the exhaust stream. The analyzer

operates on the measurement principle based on CO having a characteristic

absorption spectra in the infrared range. It contains an infrared detector that uses the

nondispersive single beam technique with alternate modulation of the sample and

~ reference cells. Radiation absorbed by CO in the sample cell produces a capacitance
change in the detector which is proportional to the CO concentration. -

- A RATFISCH Model RS55 Total Hydrocarbon Analyzer, which utilizes a flame

ionization detector (FID) to measure, as carbon, hydrocarbons C1 through C1g; was
calibrated as propane. Approximately 5.0 Ipm of sample gas is drawn from the stack’
through 50 feet of Teflon sample line heated to 3500 F (nominal). The sample gas is
drawn through a heated filter and valving by a heated pump. The sample gas then
enters the heated detector bench which contains the FID. Flame ionization is a
process of continuously creating ions by flame, whereby, upon combustion,
hydrocarbon molecules and carbon atoms are separated into positive ions and free
electrons. The positive ions are attracted to the burner (-); the free electrons are
~ attracted to the collector cylinder (+). An electron flow is established from the burner to
the collector cylinder, proportional to the ionization created by the flame. The resulting




current is detected and amplified by an electrometer/amplifier circuit. The output of
the amplifier provides a signal to a recorder for real-time continuous monitoring.

A Westinghouse/Maihak OXIGOR Oz analyzer was used to monitor
concentrations of oxygen in the exhaust stream. This instrument utilizes the magnetic
dumbbell sphere (paramagnetic) principle, which comparatively measures the
magnetic susceptibility of a gas volume by the force acting upon a non-magnetic test
body suspended in a disproportionate magnetic field. Output current is linearly
proportional to the oxygen concentration.

A Westinghouse/Maihak FINOR CO2 analyzer was used to monitor carbon
dioxide emissions. This instrument operates on the principle of carbon dioxide having
a known characteristic absorption spectra in the infrared range. Radiation absorbed
by COz2 in the sample cell produces a capacitance change in the detector which is
proportional to the CO2 concentration. :

Data Acquisition and Handlin

All CEM data was monitored by a Tracor/Westronics 3000 digital data logger
which will record using its integral color printer. Trends will be monitored using the
strip chart mode for CO, THC, O2, CO2 and stack temperature with averages printed
digitally for 15-minute intervals and/or the test period. Emission data will be "viewed"
by the data logger at 10-second intervals. This will enable real-time emission data to
be available on-site.

ifi

Prior to the CEM system coming on-line for the COC, a stratification check was
~ performed at the sampling location. Twenty-four traverse points as described in
~ Section 5.1 were sampled for CO and oxygen to detect the presence of stratification
" and to determine a point of average concentration for sampling. The plant CEM
system was used as the point of reference. The CEM probe was then positioned at the
point of average concentration for the remainder of the test program. Significant
stratification was not detected.

EM m_Calibration

Calibrations of the CEM system were performed at the beginning and end of each
test using either EPA Protocol 1 and/or NBS Traceable calibration gases. Calibration
gases (zero, mid range and span) were introduced to the CEM system through a 3-
way heated valve located at the back of the sampling probe. Each analyzer was also
multi-point calibrated prior to the trial burn to establish instrument linearity. A three
point calibration of each analyzer (four point for THC), along with system leak and bias
checks was performed at the beginning and end of each test day.

4.2 COMBUSTION EFFICIENCY

The combustion efficiency of the kiln cannot determined using the CO and CO2
concentrations as used for a typical combustion source. The calcination of limestone
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and the clinkering process release a significant amount of CO2 as well as CO that
renders this calculation impractical. ' :

4.3 RAW MATERIAL AND PRODUCT SAMPLES

Samples of raw materials (raw feed, WDLF, WDSF, tires, water, coal) and product
(clinker baghouse and kiln dusts) were taken by plant personnel to evaluate levels
and to attempt a metals, chloride and chlorine mass balance on the kiln. Samples
were drawn on a grab sample basis at 15 minute intervals during each test and
composited for all parameters except the WDLF. The WDLF sample was collected by
a continuous drip methodology described below. '

One glass sample jar was filled at each of the following sample locations as
shown in Figure 5-2. '

Raw Materials:

Raw Material Feed
Coal Feed Belts (2)
~ Water for Conditioning Tower
Shredded Tires
WDLF Feed Pipe
WDSF Pails
Spent kiln brick (if available)

Product:

* Kiln Dust .
» Clinker Cooler Conveyer
+ By-pass Baghouse Hopper

WDLF samples were drawn using Method S-004. This method is designed for
collecting integrated liquid samples from moving streams through a submerged fill
pipe. The sample was kept on ice during sampling to reduce evaporation.

Analyses of composite samples of kiln raw materials and products drawn by
Lone Star personnel were performed for the corresponding parameters by the
methodologies indicated in Table 4-1. Additional analyses were performed on-site by
ECL (metals and Btu).

- A totaf of 12 composite samples plus audits of each type were analyzed.
Triangle Labs performed metals analyses, Environmental Health Laboratories of
Hartford, CT chlorides analyses, and Gould Engineering the chloride and Btu analyses
on WDLF, WDSF and coal samples.

Bypass dust mass flowrate was quantified by measuring the weight collected
dust in the silos at the beginning and end of each test day.
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I RAM BY SITE

- The COC Sampling Matrix is shown in Table 5-1. Two phases of tests were
performed to determine the acceptability of fiing WDF. First, a background emissions
determination test was performed while firing coal only in April 1992, A second phase
was performed during the firing of 100% WDF and 1.5 tph of tires. Coal was fired in
the pre-calciner during each phase. Sampling was performed at the exhaust stack to
determine concentrations and emission rates of particulate matter (PM), chlorides
(HCI), chlorine (Cl2), Volatile POHC, Cr+6. and heavy metals (HM). Additional
measurements of carbon dioxide (COz), oxygen (O2), carbon monoxide (CO) and total
hydrocarbons (THC) were performed. Raw material and product samples were drawn
- for metals, total chloride and chlorine analyses during the COC.

5.1 STACK EMISSION SAMPLES

Emissions of PM, HCI, Cl», I—“\A POHC, Cr+8, CO, THC, 02 and CQ» were
determined at sampling ports, on two'levels of the exhaust stack. The sampling ports
‘are located 90° apart and 27 to 37 feet above the inlet breeching in the 11 foot ID
~stack. All isokinetic sampling was performed at the upper level. In accordance with
EPA Method 1, 24 traverse points were sampled at each location to measure stack
~gas velocity, temperature and moisture content in order to determine volumetric
flowrate. A schematic of these locations and traverse point locations is presented in
Figure 5-1.

At the exhaust stack, emissions of particulate, chlorides, chlorine and Volatile
* POHC were determined concurrently. On separate test days, emissions of heavy
metals and Cr+6 were determined (no Cr+6 measurements were performed during the
~coal only background test in Phase 1). Continuous emission monitoring was
* performed concurrent with all tests on the stack, utilizing one of the lower level ports.
Additional CEM was performed at the kiln bypass duct utilizing the Lone Star CEMS to
set operating limits.

5.1.1 Particulate, Chloride, and Chlorine Emission Measurements

Particulate, Chloride (HCI) and Chlorine sampling was performed on the upper
platform at 24 traverse points in the exhaust stack. Each point was sampled for 5
minutes for a total test time of 120 minutes. A total of 3 tests for PM, HCI and Cio were
performed during each phase of testing, for a total of 6 tests. Sampling and analytical
methods are presented in Section 4.0. '

- 5.1.2 CO, 02 and CO» Integrated Measurements

Integrated gas samples were drawn through a probe integral with the sampling
probe at 24 traverse points simultaneously with each test described in Section 4.0.
Sampling and analyses were in accordance with EPA Methods 3 and 3A as described
in Section 4.0 to determine concentrations of CO, Oz, CO» as a measure of CEMS
QA/QC. Integrated samples were introduced into the APCC CEMS at the end of each
test day. , :
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Lead oxide
Mercuric chloride
Chromium lll oxide

The use of pumpable hazardous stream with maximum metal concentration and
metal spiking began 12 hours before the stack test for metal removal efficiency. This
was to ensure that the kiln system achieved equilibrium conditions with respect to
metals. Samples of inputs and outputs were taken every 30 minutes during this period
- to establish when equilibrium was reached. Metal removal efficiency was determined
- while burning coal (precalciner), hazardous waste and tires.

Since the Lone Star Cape Girardeau plant also proposed to burn solid
hazardous waste by injecting the pails into the burning zone of the kiln, pails were
also injected into the kiln burning zone via an air cannon during the entire test. The

injection was done during the same time interval as the metal spiking occured. No .

spiked metal was introduced into these solid streams. The metals introduced by the
solid stream were accounted for in the total metal input to the kiln system. The pails
were injected into the kiln approximately 70-90 feet from the material discharge end of
the kiln. The gas temperature at this point in the kiln is in excess of 3000° F. The
material temperature is above 2300° F.

To ensure maximum volatilization of metals during this- compliance testing
maximum combustion zone temperature and maximum flue gas temperature entering
the PM control device were achieved. The burning zone control for maximum
temperature was the 4th stage gas inlet temperature which represents the position
nearest the burning zone where temperature can be reliably measured. Temperature
entering the main and bypass fabric filter APCD was monitored on a continual basis
and maximized during this testing.

3.7 POHC SPIKING

The COC test meets the requirements of the State of Missouri Department of Air.
Management. This department required Lone Star to conduct performance testing
within 60 days of achieving maximum hazardous fuel kiln rate and in no case later
than 180 days after the initial burn date of April 28, 1992. The testing was to
~ demonstrate the following destruction and removal efficiencies:

Lead 98%
Mercury 33%
Beryllium 99%
vOC - 99.99%

To determine compliance with the organic emission limits, testing was
performed with the kiln operating at minimum burning zone temperature conditions.
To ensure this condition, the temperature was monitored at the 4th stage preheater
inlet. This is the position nearest the burning zone where temperature can reliability
be measured. This is the most conservative approach to prove thermal destruction of
POHC. '
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Lead oxide
Mercuric chloride
Chromium lil oxide

The use of pumpable hazardous stream with maximum metal concentration and
- metal spiking began 12 hours before the stack test for metal removal efficiency. This
was to ensure that the kiln system achieved equilibrium conditions with respect to
metals. Samples of inputs and outputs were taken every 30 minutes during this period
to establish when equilibrium was reached. Metal removal efficiency was determined
while burning coal (precalciner), hazardous waste and tires.

Since the Lone Star Cape Girardeau plant also proposed to burn solid
- hazardous waste by injecting the pails into the burning zone of the kiln, pails were
- also injected into the kiln burning zone via an air cannon during the entire test. The
- injection was done during the same time interval as the metal spiking occured. No
- spiked metal was introduced into these solid streams. The metals introduced by the
solid stream were accounted for in the total metal input to the kiln system. The pails
were injected into the kiln approximately 70-90 feet from the material discharge end of
the kiln. The gas temperature at this point in the kiln is in excess of 3000° F. The
material temperature is above 2300° F.

To ensure maximum volatilization of metals during this- compliance testing
maximum combustion zone temperature and maximum flue gas temperature entering
the PM control device were achieved. The burning zone control for maximum
temperature was the 4th stage gas inlet temperature which represents the position
nearest the burning zone where temperature can be reliably measured. Temperature
- entering the main and bypass fabric filter APCD was monitored on a continual basis
and maximized during this testing.

3.7 POHC SPIKING

The COC test meets the requirements of the State of Missouri Department of Air
Management. This department required Lone Star to conduct performance testing
within 60 days of achieving maximum hazardous fuel kiln rate and in no case later
than 180 days after the initial burn date of April 28, 1992. The testing was to
demonstrate the following destruction and removal efficiencies:

Lead 98%
Mercury - 33%
Beryllium 99%
VOGC -~ ' - . 99.99%

To determine compliance with the organic emission limits, testing was
performed with the kiln operating at minimum burning zone temperature conditions.
To ensure this condition, the temperature was monitored at the 4th stage preheater
inlet. This is the position nearest the burning zone where temperature can reliability
be measured. This is the most conservative approach to prove thermal destruction of
POHC. _
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Lead oxide
Mercuric chloride
Chromium Hl oxide

The use of pumpable hazardous stream with maximum metal concentration and
metal spiking began 12 hours before the stack test for metal removal efficiency. This
was to ensure that the kiln system achieved equilibrium conditions with respect to
metals. Samples of inputs and outputs were taken every 30 minutes during this period
to establish when equilibrium was reached. Metal removal efficiency was determined
while burning coal (precalciner), hazardous waste and tires.

Since the Lone Star Cape Girardeau plant also proposed to burn solid
hazardous waste by injecting the pails into the burning zone of the kiln, pails were
also injected into the kiln burning zone. via an air cannon during the entire test. The
injection was done during the same time interval as the metal spiking occured. No.
spiked metal was introduced into these solid streams. The metals introduced by the
solid stream were accounted for in the total metal input to the kiln system. The pails
were injected into the kiln approximately 70-90 feet from the material discharge end of
the kiln. The gas temperature at this point in the kiln is in excess of 3000° F. The
material temperature is above 2300° F.

To ensure maximum volatilization of metals during this- compliance testing
maximum combustion zone temperature and maximum flue gas temperature entering
the PM control device were achieved. The burning zone control for maximum
temperature was the 4th stage gas inlet temperature which represents the position
nearest the burning zone where temperature can be reliably measured. Temperature

entering the main and bypass fabric filter APCD was monitored on a continual basis
and maximized during this testing. .

3.7 POHC SPIKING

The COC test meets the requirements of the State of Missouri Department of Air
Management. This department required Lone Star to conduct performance testing
within 60 days of achieving maximum hazardous fuel kiln rate and in no case later
than 180 days after the initial burn date of April 28, 1992. The testing was to
demonstrate the following destruction and removal efficiencies:

Lead 98%
Mercury 33%
Beryllium 99%
vOC - 99.99%

To determine compliance with the organic emission limits, testing was
performed with the kiln operating at minimum burning zone temperature conditions.
To ensure this condition, the temperature was monitored at the 4th stage preheater
inlet. This is the position nearest the burning zone where temperature can reliability
be measured. This is the most conservative approach to prove thermal destruction of
POHC.

52



Lead oxide
Mercuric chloride -
Chromium Il oxide

The use of pumpable hazardous stream with maximum metal concentration and
metal spiking began 12 hours before the stack test for metal removal efficiency. This
was to ensure that the kiln system achieved equilibrium conditions with respect to
metals. Samples of inputs and outputs were taken every 30 minutes during this period
to establish when equilibrium was reached. Metal removal efficiency was determined
while burning coal (precaiciner), hazardous waste and tires. '

Since the Lone Star Cape Girardeau plant also proposed to burn solid
hazardous waste by injecting the pails into the burning zone of the kiln, pails were
also injected into the kiln burning zone via an air cannon during the entire test. The
injection was.done during the same time interval as the metal spiking occured. No
spiked metal was introduced into these solid streams. The metals introduced by the
~solid stream were accounted for in the total metal input to the kiln system. The pails
were injected into the kiln approximately 70-90 feet from the material discharge end of
the kiln. The gas temperature at this point in the kiln is in excess of 3000° F. The -
material temperature is above 2300° F.

To ensure maximum volatilization of metals during this- compliance testing
maximum combustion zone temperature and maximum flue gas temperature entering
the PM control device were achieved. The burning zone control for maximum
temperature was the 4th stage gas inlet temperature which represents the position
nearest the burning zone where temperature can be reliably measured. Temperature
entering the main and bypass fabric fiter APCD was monitored on a continual basis
and maximized during this testing.

3.7 POHC SPIKING

The COC test meets the requirements of the State of Missouri Department of Air
Management. This department required Lone Star to conduct performance testing
within 60 days of achieving maximum hazardous fuel kiln rate and in no case later
than 180 days after the initial burn date of April 28, 1992. The testing was to
‘demonstrate the following destruction and removal efficiencies:

Lead 98%
Mercury 33%
Beryllium 99%
vVOC - : 99.99%

To determine compliance with the organic emission limits, testing was
performed with the kiln operating at minimum burning zone temperature conditions.
To ensure this condition, the temperature was monitored at the 4th stage preheater
inlet. This is the position nearest the burning zone where temperature can reliability
be measured. This is the most conservative approach to prove thermal destruction of
POHC.
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FIGURE 5 - 1
STACK TEST
SAMPLE LOCATIONS AND TRAVERSE POINTS
- LONE STAR INDUSTRIES
CAPE GIRARDEAU, MISSOURI
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5.1.3 Heavy Metal Emission Measurements

Heavy metals sampling was performed on the upper level at 24 traverse points
in the exhaust stack. Each_ point was sampled for 5 minutes for a total time of 120
minutes. A total of 3 tests were performed during each phase of testing, for a total of 6
tests. Sampling and analytical methods are presented in Section 4.0.

5.1.4 Volatile POHC Emission Measurements

POHC emission measurements utilizing the EPA Slow VOST procedure were
performed on the lower level platform of the exhaust stack. Single point samples, 40
minutes in duration, were taken at a point approximately centered in the stack. Four
* VOST runs, each utilizing one pair of cartridges, were performed during each test. A
total of four tests were performed during each phase of testing, for a total of 8 tests.
One set of field and trip blank cartridges were taken during each phase. A velocity
traverse was performed concurrently with each test performed in accordance with EPA
Methods 1 and 2 to determine the exhaust volumetric flowrate.

5.1.5 Cr+6 Emission Measurement

Cr+6 sampling was performed on the upper level platform at 24 traverse points
on the exhaust stack. Each point was sampled for 5 minutes for a total time of 120
minutes. A total of 3 tests were performed during the second phase of testing.
Sampling and analytical methods are presented in Section 4.0.

5.1.6 Continuous Emission Monitoring

Continuous emission monitoring for CO, THC, O2 and CO2 was performed at
the lower level of the exhaust stack during each emission test. Monitoring was
~ performed concurrent with each manual emission test performed. Calibrations were
performed at the beginning and end of each test. System leak checks and system bias
checks were performed at the beginning and end of each test day.

5.2 RAW MATERIAL AND PRODUCT SAMPLES

Samples of raw material and product were drawn at 15 minute intervals during
each test run and composited for the test period. A glass sample jar was filled with
sample from each of the following locations:

INPUTS

« Coal feed belts

« Water for the Conditioning Tower
+ Raw material feed belt

+ WDLF feed pipe

* WDSF buckets

+ Shredded tires

+ Spent kiln brick (if available)
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OUTPUTS

* Kiln Dust
» Clinker Cooler Conveyer
* By-pass Baghouse Hopper

Further details of this sampling are presented in Section 4.3. Sampling
locations are presented in Figure 5-2. A total of 3 tests were performed for metals and
a total of 3 tests were performed for chlorine and chloride mass balance during each
phase, for a total of 12 chloride samples and 6 metals samples for each parameter.
Analyses of composite samples of kiln raw materials and products drawn by Lone Star
personnel were performed for the following constituents for the corresponding
parameters.

Constituents ' Parameters
Kiln Coal Chliorides/Chlorine
(Onily if fired) - Btu & Ultimate
: Metals
Pre-calciner Coal Chiorides/Chlorine
Btu & Ultimate
Metals _
Kiln Feed Chlorides/Chlorine
Metals
Kiln Dust Chlorides/Chlorine
Metals
Clinker Chlorides/Chlorine
: Metals
Tires Chlorides/Chlorine
: : Btu
Metals
WDLF Chlorides/Chlorine
_ Btu
- ‘ Metals
WDSF Chlorides/Chlorine
Btu
Metals
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FIGURE 5-2
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5.3 TEST SCHEDULE

This COC was performed during the weeks of 13 April (Phase I) and 22 June
(Phase 1) 1992, Spiked (POHC, metals) WDLF at 5% chloride was fired for the
particulate, chloride, chlorine and metals tests durlng Phase 2.

CERTIFICATION OF COMPLIANCE
TEST SCHEDULE

Phase |
Kiln & Precalciner Firing Coal
April 13 " Performed 3 background tests
-Monday for PM, POHC, HCI, and Cla.
‘ CEM for CO2, O2, CO and THC.
April 14 Performed 3 background tests for
Tuesday HM. CEM for CO2, O2, COand
| THC.
Phase I

Kiln Firing WDLF/WDSF/Tires
Pre-calciner Fire Coal

June 22 | Mobilize on-site and performed

Monday preliminary tests.

June 25 Performed 3 tests for PM, POHC,

Thursday ' HCIl and Cl2, Mass balance for
chlorides. CEM for CO2 02, CO
and THC.

June 26 Performed three tests for HM and

Friday : ' ' Cr+6, Mass balance for metals.
_ CEMfor CO2, O2, CO and THC.
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6.0 QUALITY ASSURANCE PROGRAM

Quality Assurance (QA) and Quality Control (QC) guidelines required by
Environmental Protection Agency to ensure the sampling program activities and
analyses are performed in @ manner as to achieve quality / accurate data. The QA/QC
guideline summary presented in this section are detailed in the "Quality Assurance
" Handbook for Air Pollution Measurement Systems®, Volume lil (EPA-600/4-7-027b)
and Test Methods for Evaluating Solid Waste, Volume 1A: Laboratory Manual
Physical/Chemical Methods. Also detailed QA/QC procedures are found in each test
* method utilized in the test program.

6.1 PROJECT ORGANIZATION AND RESPONSIBILITY

The following individuals were responsible for implementation of the Quality
Assurance Program as applied to the project. A schematic of the project organization
chart can be seen in Figure 6-1.

+ Program Manager

+ Quality Assurance Manger

« Field Operation Manger

. Sampling and Analytical Manager

« Data Manager

- Laboratory Managers

The above managers are a project team cohsisting of key personnel to
coordinate all functions of the sampling program to ensure open communications with
all parties involve. The responsibilities and functions of each manager is presented
below.

_ Program Manager for the project is the overall supervisor for the project and
to ensure all work is performed in accordance to approved protocols and test plans.
All other parties report to the Program Manager with the status of their assigned areas.
The Program Manager regularly meets with the Plant Manager for review and updates
of the test program.

Quality Assurance Manager reviews and advises on all areas of concern
related to QA/QC procedures. The QA Manager makes QC evaluations of field
sampling methods, analytical analyses and data validation. Auditing of samples and
QC procedures outlined are also performed.

Field Operations Manager is a facility person to instruct other facility
personnel before and during field operations of the test program. The Field Operations
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FIGURE 6-1

PROJECT ORGANIZATION
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Manager ensures the facility is operating at the proposed test conditions, coordinates
the test program and records process data.

Sampling and Analytical Manager processes and coordinates ail field samples
and data recovery. The Sampling and Analytical Manager ensures sampling methods
and analytical procedures are implemented and that supplies needed are available.

Data Manager reviews all data (sampling and process) from the test

' program. He evaluates data for accuracy, precision, sensitivity and completeness.

* The Data Manager develops a system to perform calculations, setup and present
results and storage of files. '

Laboratory Managers are individual mangers of the contracted laboratories

to perform sample analyses. The Laboratory Managers implement QA/QC procedures . .

in accordance with their laboratory and analytical sampling methods performed.
6.2 SAMPLING QUALITY ASSURANCE

Implementation of quality assurance procedures for source measurement
programs is designed so that the work is done:

1. By competent, trained individuals experienced in the specific methodologies
being used.

2. Using properly calibrated equipment.

3. Using approved procedures for sample handling and documentation.
Measurement devices, pitot tubes, dry gas meters, thermocouples and portable
* gas analyzers are uniquely identified and calibrated with documented procedures and

acceptance criteria before and after each field effort. Records of all calibration data
are maintained in the files.

Data are recorded on standard forms. Bound field notebooks are used to

record observations and miscellaneous elements affecting data, calculations, or
| evaluation.

Prior to the test program APCC. provided the following:

1. Filter numbers and tare weights of all filters available for the test.

2. The results of reagent blank runs on the reagents to be used
during the test.

3. Calibrations of all pitot tubes, dry gas meters, orifice meters,

sampling nozzles, and thermocouples which used during the test. All
calibrations are performed within four months prior to the test date.
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Specific details of APCC's QA program for stationary air pollution sources may
be found in "Quality Assurance Handbook for Air Pollution Measurement Systems",
Volume Il (EPA-600/4-7-027b). Sampling methods are presented in Section 4 of the
protocol.

6.2.1 EPA & SW Manual Methods

All particulate and metal sampling was 100% + 10% isokinetic. Probe and filter
temperatures were within the specified temperatures. :

Prior to sampling, a clean-up evaluation of each sampling train was performed
~to ensure the accuracy of the sampling equipment and to determine the level of
: background contamination (if any). A clean-up evaluation was performed on each
sampling train to be used in the test program. These tests were performed prior to

- testing on each fuel type and upon the conclusion of testing in the sample recovery =

area. The sampling train was precharged as if ready to test and then recovered and
~analyzed as specified for the actual test program. Results can be found in Section 6.8
- of this report. In summary, these evaluation tests were designed to precondition the
- sample train, establish background values, evaluate sample recovery efficiencies and

educate sample recovery personnel in the specific procedures. '

In addition to the above, blank samples of each collection media (reagents and
-filters) were collected at the test site for background analyses. All clean-up evaluation
and blank samples were analyzed in conjunction with actual test samples. Sampling
results were corrected for these backgrounds as required.

Appropriate sample recovery data was recorded on the sample identification
and handling logs, chain of custody forms and analytical data forms. Methods
© preparation and recovery sheets used are presented in the Appendix.

. Recovered samples were stored in shock-proof containers for storage and
shipment for analyses.

6.2.2 CEM System

The CEM system was calibrated at the beginning and end if each test and leak
and bias checked twice daily. All calibration gases were either NBS certified or EPA
Protocol 1. Multi-point calibrations were performed on each analyzer to establish
linearity prior to sampling and then throughout the test program.

6.2.3 VOST-Method

Field Blanks - Blank Tenax and Tenax/Charcoal cartridges were taken to the
sampling site and the end caps removed for the period of time required to exchange
two pairs of traps on the sampling train (approximately 5 minutes). After the two trap-
had been exchanged, the end caps were replaced on the blank tubes which we!
returned to storage on ice. This procedure was repeated a second time
approximately 40 minutes later on the same traps. The pair was then returned to
storage on ice until analysis. One pair of field blanks was included with each set of 8
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VOST cartridge pairs collected. For Phase |, the field blank did not have any
contaminants present above the method detection limit. The field blank for Phase |l
had only three compounds detected above the detection limit of 0.1 pg. The
compounds detected and their respective concentrations were as follows: 0.7 ug of n-
Hexane, 0.6 pg of Methylene Chloride, and 1.7 pg of Toluene.

Trip Blanks - One pair of blank cartridges (Tenax and Tenax/Charcoal) was
included with shipment of cartridges to the site. These blanks are treated as any
other cartridge except that the end caps are not removed. These cartridges were
then analyzed to monitor potential contamination which occurred prior to shipment.
For Phase |, the trip blank did not have any contaminants present above the method
detection limit. The trip blank for Phase Il had only two compounds detected above
the detection limit of 0.1 pug.. The compounds detected and their respective
concentrations were as follows: 0.6 pg of Methylene Chloride, and 0.6 ug of Toluene.

The final blank for the VOST analysis were the condensate blanks. These
blanks were performed by filing a 40 ml Volatile Organic Analysis (VOA) vile with
zero head space using the same DI water as was utilized for the testing program. -
These blanks were performed on site and in the same manner as the actual samples.
The results of the condensate blank for Phase | were as follows: 0.5 pg Methylene
Chloride, 0.2 ug Toluene, and 2.0 pg Acetone. The results of the condensate blank
for Phase Il were as follows: 0.1ug 1,1,1-Trichloroethane, 3.1 pg Methylene Chloride,
0.1 pg Toluene, and 7.1 pg Acetone. Methylene Chloride, Toluene and Acetone are
all solvents used in the recovery of the sampling trains and are the most likely source
of the contamination. These levels of contamination are not considered to be
abnormal.

Audit - Audit gas was not provided by MO DNR.
6.3 ANALYTICAL QUALITY CONTROL

APCC maintains a vigorous quality control program for all samples analyzed.
This program is based on the general guidelines given in "Handbook for Analytical
Quality Control in Water and Wastewater Laboratories” (EPA-600/4-79-019; March
1979). This program suggests guidelines in the areas of: '

- Laboratory services

- Instrument selection

- Glassware

- Reagents

- Solvents

- Gases

- Analytical performance

- Data handling and reporting

- Water and wastewater sampling
- Laboratory safety

APCC has made additions to the EPA program which include the following:
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1. -Duplicate analysis performed on 10 percent of samples.

2. Ten percent of the samples are spiked by the laboratory manager with
known amounts of the parameter of interest and re-analyzed to determine
the percent recovery. A Shewhart control chart is used for the percent
recovery control (EPA,Handbook of Analytical Quality Control in Water and
Wastewater Laboratories, 1979). _

3. Standards and curves are determined for each analysis using the .

appropriate standard. Least squares linear regressions calculations are

- used in determining the "best fit" to the data. Correlation coefficients are
also calculated.

6.4 SAMPLE CHAIN OF CUSTODY PROCEDURES

The sample and analytical custody procedures were implemented and
maintained in accordance with SW 846, Section 2 and APCC procedures. The

- Sampling Manager was responsible for maintaining and filing of the Chain of Custody.

Field samples were labeled with the field label. Sampling train operators filled out

* the field labels in detail with the appropriate information corresponding to the sampling

method detailed in Section 4 of this protocol. Process sample labels were filled out as
per the instructions of the Sampling and Analytical Manager. The train operators and

- samplers are responsible for collecting the sample, logging each container and

securing the sample until transferred to the Sampling and Analytical Manager.

A data assessment of sampling results was performed by the Quality Assurance
Manager and the Program Manager. The data assessment was performed during
scheduled time periods to ensure quality data was collected and processed.
Corrective action was implemented if warranted to ensure QA/QC procedures were
met. '

The Sampling and Analytical Manager filled out the sample Chain of Custody
forms and logged each sample from the receiver. Chain of Custody forms are
presented in the Appendix. The Chain of Custodies were used to verify sample ID's,
sample conditions and volumes. The Sampling and Analytical Manager logged in:

- blanks and audit samples on to the chain of custody. The samples were secured for

storage until they were shipped to the laboratory.
6.5 LABORATORY QA/QC PROCEDURES

The Sampling and Analytical Manager worked with the individual Laboratory
Managers to implement procedures that were performed on samples submitted based

on the Chain of Custody, analytical methods, specific sampling method requirements
and laboratory QA/QC procedures. '
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Information submitted to the Sampling and Analytical Manager from the
Laboratory Manager was scrutinized for the following laboratory measurements: limits
of detection, accuracy and precision prior to the field effort.

6.6 DATA REDUCTION AND REPORTING

The Data Manager develops a data reduction system to conform to the
- collection of field data to be reduced and quantitative result for the final report. The
methods for data reduction was specified and presented to the Program Manager
before the field effort.

Raw data was recorded on field data sheets, bound laboratory books and data
logger strip charts which are presented in the Appendix. Parts of the data capture are
checked manually or with QC check programs.

6.7 DATA VALIDATION

Validation of data was reviewed by the Quality Assurance Manager against the
QA/QC criteria of the specific methods. The data was assessed to the quality /
accuracy as required to meet the objectives of the sampling program. Audit samples
were checked for accuracy and precision. Sample calculations were performed with.
raw data separate from the reported calculations and results. All documentation was
be checked for correctness, completeness and verified as checked.

6.8 QUALITY ASSURANCE / QUALITY CONTROL RESULTS

Listed below is a summary of the quality assurance/quality control (QA/QC)
laboratory data for this testing program. This synopsis includes an interpretation of
reagent blanks and blank train results. Also included is where in the Appendix this
data can be found along with the location of all audit sample data.

All the laboratories used for this testing program were accredited and have
extensive experience in the analysis performed. The testing laboratories followed
appropriate QA/QC procedures including blank runs, duplicates and three (or more)
point calibrations. Additional QA/QC data can be found in the Addendum Appendix.

A summary of the chlorine, HCL, and particulate QA/QC data is presented in
Table 6-1. This table illustrates the results of the blank trains from both phases, along
with audit sample results. A summary of the metals QA/QC data is presented in Table
6-2, including blank train results for both phases, audit sample data, and reagent
blank data. ~Table 6-3 presents the hexavalent chrome QA/QC data, consisting of
reagent blank and blank train data. The sections below provide the location of the
supportive data located in the Appendix.

79



6.8.1 Phase I: Coal Only |
Test /AUDIT# Parameter Appendix Page

1 ' Particulate/Clo/HCI C-1 Train Data
C-9 Reagent Data

5 | - Metals . Caz

J1689 EPA chlorine Audit Filter C-4

L-77, H-99 | Metal Audit Samples C-41

6.8.2 Phase Il: Coal, WDF & Tires

Test /AUDIT # ' | Parameter Appendix Page
1 | Particulate/Cla/HCI C-3 Train Data

: : C-4 Reagent Data
6 | Metals  C44
6 |  Hexavalent Chrome C-45
J1072, J1320 EPA chlorine Audit Filters C-9
L-78, H-16 | Metal Audit Samples ~ C-44
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TABLE 6-2
METALS Q.C. DATA
CERTIFICATION OF COMPLIANCE TEST
LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSOURI
Blapk Traln  Blenk Traln  Audit Sample Audit Sample Audit Sample Audit Semple
_Phase | _Phase Il A7 -Heg L8 Hie

Elemeng Total (uq) Iotal (ug) Jotal fug) Total (uq) Iotal (uq) Ivtal (ug)
Antimany (Sb) 0.670 . 4.02 8.22 3.63 5.10
Arsenic (As) 0.990 <0.473 2.00 16.60 7.57 20.30
Barium (Ba) © 14.000 . ' ' 13.70 134.00
Beryllium (Be) <0.050 <0.237 3.32 104.00 5.41 60.40
Cadmium (Cd) <0.100 3.390 8.19 £9.30 14,10 67.50
Chromium (Cr) 9.150 37.700 8.87 85.50 16.10 73.80
. Copper (Cu) . . 22.80 77.60 e '
Manganese (Mn) B : 10.10 77.10 . :

Nickel (Ni) y . 20.40 341,00 . 4
Phosphorus (P) ¢ ‘ 75.40 42.00 ' ‘

Lead (Pb) 3.970 14.083 41,70 328.00 38.40 192.00

Silver (Ag) <0.100 ' <0.7 4,08 18.30 - 29.50
Thallium (Tl) — <0.200 . 4.69 579.00 3.25 809.00°

Zine (Zn) 21.320 | 83.770 " 85.20 213.00 399.00 532,00
Mercury (Hg) <1.12 <4.736 0.01 0.006 <0.40 <0.40

*Not Applicabie
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LONESTAR APPENDIX LIST PAGE
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TABLE A-1
PARTICULATE/CHLORINE/HCI DATA SUMMARY
BIF COC TEST PROGRAM/PHASE 1
LONE STAR INDUSTRIES, INC.

CAPE GIRARDEAU, MISSOURI

TEST NO. 2CL 3CL 4CL

DATE: 4/13/92 4/13/92 4/13/92
TIME : 9:24 - 11:31 13:08 - 15:13 16:55 - 19:00

|TEST DATA INPUT

Barometric Pressure (in. Hg) 29,84 29.84 29.72
Stack Area ({t2) : 95.03 95.03 95.03
Nozzle Diameter (in.) 0.191 ‘ 0.191 0.191
Total Sampling Time (min.) 120 120 120
Calibration Fagtor (Y) 0.97 0.97 0.97
Pitot Coefficient 0.84 0.84 0.84
Average Squara Root of Velocity Head (in. wc) 1.09 1.11 1.09
Average Orifica Pressure Drop (in. wc) 1.192 1.225 1.2
Average Meter Temp. (°F) 62 86 94
Average Stack Pressure (in. we) -0.47 -0.51 -0.45
Average Stack Temp. (°F) 240 238 _ 239
Meter Volume @ Meter Conditions (ft3) 68.44 69.28 70.64
Total Water Collected (m!) . 208 240 224
CO2 in Stack Gas (%) 18 17.4 17.7
02 in Stack Gas (%) 10.2 10.3 : 10.6 .
CO in Stack Gas (%) 0.1 0.0% 0.07
Total Particulate Catch (mg) 74.2 81.5 64.6
Total Chlorine Catch (mg) . 0.7 0.39 0.9
Total HCI Catch (mg) 6.083 3.583 1.483
CALCULATED VALUES

Meter Volurne (dscf) 67.17 65,01 - 65.06
Water Vapor in Stack Gas (%) 12.72 14.80 13.95
Molecular Weight of Stack Gas (dry) 31.288 31.196 31.258
Molecular Weight of Stack Gas (wet) 29.60 29.24 29.41
Average Velocity of Stack Gas (fpm) 4,184 4,280 4,202
Actual Stack Gas Flowrate (acfm) 397,564 406,747 399,357
Stack Gas Flowrate (dscifm) 260,724 261,101 257,569
Isokinesis (%) . : 102.59 99.15 100.59
EMISSION CONCENTRATION :

Particulate Concentration (gr/acf) 0.011 0.012 0.010
Particulate Concentration (gr/dscf) 0.017 0.019 0.015
Particulate Concentration (Ibs/dscf) 2.43E-06 2.76E-06 2.19E-06
Particulate Concentration (pg/ma3) 25800 28438 22629
EMISSION RATE

Particulate Emission Rate (Ibs/hr) 38.06 43.26 33.80
Particulate Emission (gr/dscfi@7%) 0.022 0.025 0.021
Chlorina Emission Rate (g/hr) _ 163.440 95.340 213.380

HCI! Emission Rate (g/hr) - 1416.480 862.600 354,120




TABLE A-2

SUMMARY OF CHLORIDE MASS BALANCE DATA
. BACKGROUND TEST/PHASE 1
LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSOURI

SAMPLE
IDENTIFICATION

2-1 MB (Raw Feed)
2-2 MB (Coal-Kiln)
2-3 MB (Coal-Precalciner)
2-4 MB (Quench Water)
2-6 MB (Bypass Dust)
2-7 MB (Clinker)

2-8 MB (Kiln Dust)

3-1 MB (Raw Feed)
3-2 MB (Coal-Kiln)
3-3 MB (Coal-Precalciner)
3-4 MB (Quench Water)
3-6 MB (Bypass Dust)
3-7 MB (Clinker)

3-8 MB (Kiln Dust)

4-1 MB (Raw Feed)
4-2 MB (Coal-Kiln)

" 4-3 MB {Coal-Precalciner)

4-4 MB (Quench Water)
4-6 MB (Bypass Dust)
4-7 MB (Clinker)
4-8 MB (Kiln Dust)

% CHLORIDE
WET BASIS

0.035
0.11
0.09

0.0056
0.99
0.0063
0.47

0.035
0.11
0.11

0.0058
3.00
0.0047
0.27

0.034
0.10
0.12

0.0054
1.60
0.0063
0.26




TABLE A3

METALS DATA SUMMARY
CERTIFICATION OF COMPLIANGCE TEST/PHASE 1
LONE STAR INDUSTRIES, INC.

CAPE GIRARDEAU, MISSOURI

TEST NQ,

BME

6 ME 7ME
DATE: 414792 1492 414792
TIME ; 11:28 - 14:10 16:10- 1825 20:30 - 22:44
[TEST DATA INPUT
|Barometric Pressure (in. Hg) 29.68 29.58 20.52
Stack Aroa (12) 85.03 $5.03 95.03
Nozzle Diameter (in.) 0.191 - 0.191 0.191
Total Sampiing Time (min.) 120 120 120
Calibration Factor (Y) 0.97- 0.97 0.97
Pitot Coalficient 0,84 0.84 0.84
verage Square Root of Velodtly Head (in. we) 1,102 1.122 1.119
verage Orifice Pressure Drop (in. we) 1.22 1262 125
verage Meter Temp. (*F) 7 84 77
verage Stack Pressure (in. we) -0.6 «0.58 -0.66
verage Stack Temp. (*F) 238 237 235
Mater Volume @ Mater Conditions (ft3) 70.78 7292 71.83
Total Water Collected (ml) 234 234 218
ICO2 in Stack Gas (%) 17.8 17.5 17.2
02 in Stack Gas (%) 10.2 108 106
ICO in Stack Gas (%) 0.1 0.1 0.1
Total Catch Sb(mg) 0.0005 0.0009 0.00066
Total Catch As (mg) 0.00331 0.00451° 0.00384
Total Cateh 8a (mg) 0.0588 0.0664 0.307
Total Catch Be (mg) 0.00032 0.00012 .0.00019
. [Votal Catch Cd (mg) 0.00068 0.00079 0.00059
Total Catch Cr (mg) 0.0309 0.0305 0.0704
Totat Cateh Pb (mg) 0.0245 0.0256 0.0218
Total Catch Ag (mg) 0.00019 0.0002 0.00023
Total Catch T (mg) 0.00224 0.00149 0.00145
Total Cateh Zn (mg) 0.0826 0.0624 0.183
Total Cateh Hg (mg) 0.00813 0.00559 0.00557
CALCULATED VALUES
Meter Volume (dscf) 67.17 68.08 67.90
Water Vapor in Stack Gas (%) 14.09 13.92 1313
Molecular Weight of Stack Gas (dry) 31256 31.224 31178
Molecular Weight of Stack Gas (wet) 29.39 2938 29.45
verage Velocily of Stack Gas (fpm) 4,251 4,332 4315
ctual Stack Gas Flowrate (acfm) 403,942 411,704 410,029
Stack Gas Flowrate (dscim) 260,019 265017 266,550
Isokinesis (%) 102,37 102.31 101.44
EMISSION CONCENTRATION
oncentration Sb (rg/Nma3) 0.27337 0.46677 0.34325
Concentration As (pg/Nm3) 1.74012 2.33002 1.99706
IConcentration Ba (ug/Nim3) 3091215 3443654 159.66100
Concentration Be (pg/Nm3) 0.16823 0.06224 0.09881
Concentration Cd (ug/Nm3) 0.35749 0.40972 0.30684
Concentration Cr (ug/Nm3) 16.24465 15.81817 35.61282
Concentration Ph (ng/Nma3) 12.88006 1327689 11,33749
Concentration Ag (rg/Nm3) 0.09%89 0.10373 0.11962
Concentration T) (ug/Nm3) 1.17761 0.77276 0.75410
Concentration Zn (1g/Nm3) 43,42421 32.36243 95.17252
Concantration Hg (pg/Nm3) 4.27408 2.89913 2.89678
EMISSION RATE
Emission Rate Sb {g/hr) 0.12078 021019 0.15548
Emission Rate As (g/Mr) 0.76883 1.05330 0.90451
Emission Rate Ba (g/thr) 13.65776 15.50756 72,3133
Emission Rate Be (g/hn) 0.07433 0.02803 0.04475
Emission Rate Cd (g/hr) 0.15798 0.18450 0.13897
Emission Rate Cr (g/hr) 7.17729 7.12320 16,58273
Ermission Rate Pb (g/Mr) 5.69073 5.97882 5.13409
Emission Rate Ag (g/hr) 0.04413 0.04671 0.05418
Emission Rate T1 {g/hv) 0.52030 0.34799 0.34155
Emission Rate Zn (g/Mr) 19,18590 14,57337 43.10569
Emission Rate Hg(g/hr) 1.88829 1.30553 1.31201
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TABLE A-7
PARTICULATE/CHLORINE/HC] DATA SUMMARY
CERTIFICATION OF COMPLIANCE TEST/PHASE 2
LONESTAR INDUSTRIES, INC, ‘
CAPE GIRARDEAU, MISSOURI

TEST NO. 3-CL 4-CL 5-CL

. DATE: 6/25/92 6/25/92 6/25/92
TIME : 8:38-10:48 17:50-19:56 22:02-00:10
TEST DATA INPUT
Baromaetric Pressure (in. Hg) 29.2 29.2 29.25
Stack Area (ft2) 95.03 95.03 95.03
Nozzle Diamater (in.) 0.19 0.188 - 0.188
Total Sampling Time (min.) 120 120 ' 120
Calibration Factor (Y) - 1.02 1.02 1.02
Pitot Caefficient 0.84 0.84 0.84
Average Square Root of Velocity Head (in. we) 1.132 . 1.163 1.15
Average Orifice Pressure Drop (in. we) 1.187 1.254 1.225
Average Meter Temp, (°F) 87 100 86
Average Stack Pressure (in. wc) . 0.7 -0.7 -0.7
Average Stack Temp. (°F) 248 246 242
Meter Volume @ Meter Conditions (ft3) 69.78 72.91 71.04
Total Water Collected (ml) 248 250 280
CQ2 in Stack Gas (%) 17.1 16.9 16.9
Q2 in Stack Gas (%) 10.6 1 10.8
CO in Stack Gas (%) 0.2 0.1 0.1
Total Particulate (mg) 82.5 7.3 741
Total Chlorine (mg) 0.1 0.2 0.3
Total HCI (mg) 15.3 17.3 28.3
CALCULATED VALUES
Meter Volume (dscf) 67.25 68.65 68.71
Water Vapor in Stack Gas (%) 14.79 14,63 14,62
Molecular Weight of Stack Gas (dry) 31.18 31.144 31.136
Molecular Weight of Stack Gas (wet) 29.21 29.22 29.22
Average Velocity of Stack Gas (fpm) : 4,441 4,562 4,495
Actual Stack Gas Flowrate (acfm) 422,041 - 433,547 427,157
Stack Gas Flowrate (dsefm) 262,015 269,655 267,690
Isokinesis (%) 103.29 104.64 105.51
EMISSION CONCENTRATION
Particulate Concentration (gt/acf) 0.012 0.011 0.010
Particulate Concentration (gr/dscf) 0.019 0.017 0.017
Particulate Concentration (Ibs/dscf) 2.70E-06 2.48E-06 2.38£-08
Particulate Concentration (pug/m3) 26912.352 24748.511 23880.358
EMISSION RATE
Particulate Emission Rate (Ibs/r) 42.48 40.13 38.15
Particulate Concentration (gr/dscf@7%02) 0.026 0.024 0.023
Chlorine Emission Rate (g/hr) 23.38 47.14 70.12
HCL Emission Rate (g/hr) 3,576.863 4,077.38 6,614.94
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SUMMARY OF CHLORIDE MASS BALANCE DATA
CERTIFICATION OF COMPLIANCE TEST/PHASE 2
LONESTAR INDUSTRIES, INC.

TABLE A-8

CAPE GIRARDEAU, MISSOURI
SAMPLE % CHLORIDE SAMPLE - % CHLORIDE
IDENTIFICATION WET BASIS IDENTIRCATION WET BASIS
3-1 MB (Raw Feed) 0.045 7-1 M8 (Raw Feed) 0.052
3-3 MB (Coal-Precalkiner) 0.11 7-3 MB (Coal-Precalcinar) 0.11
3-4 MB (Quench Watar) 0.0031 7-4 MB (Quench Water) 0.0032
3-5 MB (Tires) 0.11 7-5 MB (Tires) 0.12
3-6 MB (Bypass Dust) 7.4 7-6 MB (Bypass Dust) 14.0
3-7 MB (Clinker) 0.200 7-7 MB (Clinker) 0.110
3-8 MB (Kiln Dust) 0.31 7-8 MB (Kiln Dust) 0.33
3-9 MB (WDSF) 0.12 7-9 MB (WDSF) 0.17
3-10 MB (WDLF) 4.82 7-10 MB (WDLF) 4.55
4-1 MB (Raw Fead) 0.049 8-1 MB (Raw Feed) 0.058
4-3 MB (Coal-Precalciner) 0.09 8-3 MB (Coal-Precalciner) 0.10
4-4 MB (Quench Water) 0.0033 8-4 MB (Quanch Water) 0.0039
4-5 MB (Tires) 0.10 8-5 MB (Tires) 0.19
4-6 MB (Bypass Dust) 10.0 8-6 MB (Bypass Dust) 18.0
4-7 MB (Clinker) 0.093 8-7 MB (Glinker) 0.047
4-8 MB (Kiln Dust) " 0.29 8-8 MB (Kiln Dust) 0.29
4-9 MB (WDSF) 0.20 8-9 MB (WDSF) 0.14
4-10 MB (WDLF) 4,85 8-10 MB (WDLF) 4.50
5-1 MB (Raw Feed) 0.051 9-1 MB (Raw Feed) 0.052
5-3 MB (Coal-Pracalciner) 0.08 9-3 MB (Coal-Pracalciner) 0.11
5-4 MB {Quench Water) 0.0035 - 9-4 MB (Queanch Water) 0.0038
5-5 MB (Tires) 0.14 "~ 9-5 MB (Tires) 0.27
5-6 MB (Bypass Dust) 9.3 9-6 MB (Bypass Dust) 17.0
5-7 MB (Clinkar) 0.140 9-7 MB (Clinkar) 0.050
5-8 MB (Kiln Dust) 0.30 9-8 MB (Kiln Dust) 0.27
5-9 MB (WDSF) 0.24 9-9 MB (WDSF). 0.28
5-10 MB (WOLF) 4.58 9-10 MB (WDLF) 5.07
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TABLE A-9
METALS DATA SUMMARY
CERTIRCATION OF COMPLIANCE TESTAPHASE 2
LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSOURS

TEST NO. (8 BLANK) 7-ME &-ME 9-ME
DATE: 6/26/92 6/26/92 6/26/92
TIME : 13:51-16:01 18:08-20:20 21:54-00:03
TEST DATA INPUT

Barometric Pressure (in. Hg) 2.3 29.3 2.3
Stack Area (f2) . 95.03 95.03 95.03
Nozzle Diameter (in.) 0.188 0.188 0.188
Total Sampling Time (min.) 120 120 120
Calibration Factor (Y) ' 1.01 1.01 1.01
Pitot Coetficent 0.84 0.84 0.84
Average Square Root of Velocity Head (in. we) 1.075 1.1045 1.077
Average Crifice Pressure Drop (in. we) 0.909 1.003 0.996
Average Meter Temp. (°F) 100 : 29 95 -
Average Stack Pressure (in. wc) 0.7 0.7 0.7
Average Stack Temp. (°F) 310 310 310
rMew Volume @ Meter Conditions (ft3) 62.47 65.17 64.73
Total Water Collacted (ml) 240 240 240
CO2 in Stack Gas (%) 19 19.2 19.2
02 in Stack Gas (%) 9.5 9.3 9.2
CO in Stack Gas (%) 0.2 0.2 0.2
Total Catch As (mg) 0.00264 0.00431 0.00418
Total Cateh Be (mg) 0.00010 0.00010 0.00029
Total Catch Cd (mg) 0.00342 0.03021 0.00010
Total Catch Cr (mg) 0.02269 0.00010 0.00010
Total Catch Pb (mg) 0.02632 0.02269 0.055672
Total Catch Zn (mg) 0.05362 0.00010 0.03562
[Total Catch Hg (rmg) 0.07514 0.05893 0,25099
CALCULATED VALUES

Mater Volume (dscf) 58.39 81.04 61.08
Water Vaper in Stack Gas (%) 16.21 15.62 15.61
Molacular Weight of Stack Gas (dry) 31.42 31.444 .44
Malecular Weight of Stack Gas (wet) 29.24 29.34 2904
Average Velocity of Stack Gas (fpm) 4,395 4,508 4,306
Actual Stack Gas Flowrata (acfm) 417,625 428,355 417,708
Stack Gas Flowrate (dscfm) 234,563 242,299 236,285
Isokinesis (%) 102,32 103.55 108,22
EMISSION CONCENTRATION :

Concentration As (ug/m3) 1.50653 2.49342 241727
Concentration Be (g/m3) 0.06047 0.05785 0.16771
Concantration Cd (xg/m3) 2.06823 17.47708 0.05763
Concantration Cr (pg/m3) 13.72167 0.05785 0.05783
Concantration Pb (ug/m3) 15.91689 13.70512 3222254
Concentration Zn (ug/m3) 32.42643 0.05785 22.33371
Concantration Hg (rg/m3) 45.44055 39.87732 14479002
EMISSION RATE .

Emission Rate As (g/tr) T 0.6263 1.02655 0.97082
Emission Rate Ba (g/hr) 0.02410 0.02382 0.06733
Emission Rale Cd (g/hr) 0.82433 7.19537 0.02322
Emission Rate Cr (g/r) 5.46903 0.02382 0.02322
Emission Rate Pb (g/Mr) 6.34398 5.64245 12.9a721
Emission Rata Zn (ghr) 12.92418 0.02382 8.96689
Emission Rate Hg(g/hr) 18.11121 16.41764 £8,13620
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TABLE A-10
Cr DATA SUMMARY
CERTIFICATION OF OMPLIANCE TEST/PHASE 2
LONESTAR INDUSTRIES, INC.
CAPE GIRARDEAU, MISSQURI
TEST NQ. (8 BLANK) : 7-Cr 8-Cr 9-Cr
DATE: _ 6/26/92 6/26/92 6/28/92
TIME : 13:50-16:09 18:07-20:27 21:54-00:14
TEST DATA INPUT _
Barometric Pressure (in. Hg) - 20.3 29.3 29.3
Stack Area (ft2) 95.03 95.03 85.03
Nozzle Diameter (in.) 0.188 0.188 0.188
Total Sampling Time (min.) : 120 120 120
Calibration Factor (Y) 1.01 1.01 1.01
Pitot Coafficient 0.84 0.84 _ 0.84
Avarage Square Root of Velocity Head (in. wc) 1.077 1.091 1.094
Average Orifice Prassure Drop (in, we) 0.942 0.953 0.969
Average Meter Temp. (°F) ' 93 92 89
Average Stack Pressure (in. we) 0.7 -0.7 -0.7
Average Stack Temp. (°F) 310 310 310
Meter Volume @ Meter Conditions (ft3) 63.96 64 64.09
Total Water Collected (ml) 240 240 240
CO2 in Stack Gas (%) 19 19.2 19.2
02 in Stack Gas (%) 9.5 9.3 9.2
CO in Stack Gas (%) 0.2 . 0.2 0.2
Total Cré Catch (mg) _ 0.0007 10,0007 0.0007
CALCULATED VALUES _
Metar Volume (dscf) g 60.54 _ 60.69 61.11
Water Vapor in Stack Gas (%) 15.72 15.69 15.60
Molecular Waight of Stack Gas (dry) 31.42 31.444 3144
Molecular Weight of Stack Gas (wet) 29.31 29.33 ‘ 29.34
Average Velocity of Stack Gas (ipm) 4,398 4,453 4,465
Actual Stack Gas Flowrate (acfm) 417,936 423,191 424,291
Stack Gas Flowrate (dscim) , 236,100 239,161 240,041
Isokinesis (%) - 105.41 104.31 104.65
EMISSION CONCENTRATION
Cré Concentration (gr/act) ' 0.000 0.000 - 0.000
Cr6 Concentration (gr/dsct) 0.000 0.000 0.000
Cré Concentration (lbs/dsef) 2.55E-11 2.54E-11 2.52E-11
Cr6 Concentration (ug/Nm3) _ 4,09E-01  4.08E-01 4,05E-01
'|EMISSION RATE
Cr6 Emission Rate (g/hr) 0.186 0.17 0.16
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