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@ CLAY LM, Huber Corporcion

Qne Huber Road
Macen, GA 31298

. 912 745-4751
April 20, 1964 Fax §12 7451116 - Marketing

Fox 212 7411817 - R & D/ Tech Services
fax 912 7428614 - All Others
Telex 544438

Mr, Ronald B. Myers

Emission Factors and Methodologies Section
Emission Inventory Branch

United States Envirommental Protection Agency
Office of Air Quality Planning and Standards
Fax (919) 541-0684

Dear Sir,

‘Thank you for granting an extension in May to your deadline for comments on the Draft Chapter 8 of
AP42 regarding “clay processing”.

The China Clay Producer's Association, representing the six largest kaolin clay producers in the United
States, is very interested in providing useful comments on this draft. Unfortunately, this spring the
producer's have been very busy responding to legislative and regulatory initiatives ranging from Title V
implementation to state severance tax proposals,

We therefore request additional time to pole our membership and acquire test data if appropriate. I believe
we can have an initial response to you by May 20th, Does that date meet with your approval?

Regards,
I M. Buber Corporation

Ja
Division Manager
Environmental Affairs

TWH/saw

CC: Mr, Jim Groome, Chinz Clay Producers Association
Mr, Lee Lemke, Georgia Mining Association
Mr. Billy Veal, Thiele Kaolin,
Chairman CCPA Environmental Conunitice
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FAX

Chicago, llinois 80611
Phone 312-321-1615

410 North Mighigan Avenue u‘(ﬁ.? '
Fax 312-321-41271 :

Cable Oil-Dri » Chicago, U.S.A. .
Tolox 810-221-5280

CORPOSATION OF AMERICA

April 8, 1994

Mr. Ronald E. Myers

United States Environmental Protection Agency
Office of Air Quality Planning and Standards

Research Triangle Park, North Carolina 27711

Dear Mr. Myers:

I am writing regarding the Compilation of Air Pollutant Emission
Factors, Volume I: Stationary Point and Area Sources, AP-42. I
have reviewed and have passed on the document to others at 0il-Dri
in the envirormental area, and we all feel comfortable wlth the
Reports as drafted. Therefore, while we have no comments to make:
regarding changes at this time, I wanted to express our
appreciation for being considered in the review pracess., Should
any other drafts come up that affect our industry in the future,
please continue to forward the drafts to us for our review. Thank
you very much for giving us this opportunity.

Sincerely,

OIL-DRI CORPORATION OF AMERICA

Heidi M. Jaffeea

(G414 54 1 - Db &4

THE LEADER IN DEVELOPING, MANUFACTURING AND MARICETING SOREENT PRODUCTS...GINCE 1841
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Roneld E. Meyers

Emisstons Factors and Methodologies Section
Emission Inventory Branch

USEPA

Office of Air Quality Planning and Standards
Research Triangle Park, NC 27711

Re: Review Comments For AP-42

Dear Mr. Meyers:

Thank you for the opportunity to review and comment on the draft update documents for
AP-42

5. Draft AP-42 ion 8.32

L. The inlet end dryer tempereture for bentonite processing noted on page 8.32-7 is
slightly in error, Most often it will be around 500°C (1650°F).

2. In the discussion of bentonite processing given on page 8.32-7 you note that the
bentonite clay is screened after being dried and ground. This is incorrect. At some plants
the ground clay is put through an after-grinder air classifier, however, this process is
optional and omly done for specialized products.

3, In the process flow diagram for bentonite on page 8.32-9, you show the ground
product being passed through an air classifving/screening process which is also shown as a
PM emission point. As noted in 2. this process is strictly optional and is not part of the
process for most bentonite processing plants.

4. There appears to be some calculation errors in Table 8.32-4 (English Units) on
page 8.32-16 as follows: Based upon the metric values givem in Table 8.32-4 the filterable

PM for the rotary dryer should be 280 and for the rotary dryer with ESP, 0.032. The
rotary dryer PM-10 should be 19.6.

Emission Factor Documentation for AP-42. Draft 1663/3612
5 On Table 2-1, page 5, the amount of bentonite sold listed for Virginia should,

o500 %, 24th Street W, Saite 207 « P.O, Box 1979 < Billings, Montana 59103 » ‘Telephone 406-652-6351 » Telefax 406-656-0748
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correctly, be listed for Wyoming. Virginia has no beatonite production.

8. Paragraph 2.2.4, page 14, should be adjusted per 1. and 2. above.

7. The flow diagram on Figure 2-5, page 17, should be adjusted per 3, above.

8. The values given for English units in Table 4-4, page 35 appear to be partially
incorrect and should be adjusted as follows: Rotary dryer filterable PM minimum, 260,
average, 280; Rotary dryer PM-10 minimum 18.2, maximum 22, average 19.6; Rotary
dryer with ESP filterable PM maximum 0.16, average 0.032.

9. Similarly, it appears that the bentonite emission factor (English units) values for
rotary dryer filtezable PM and PM-10 should be 280 and 19,6, respectively.

All other information and data pertaining to the bentonite industry appears to be factual

and in good order.

Richard K. Brown
Vice President, Resources

WHE-BBR 530 4. 24th Sireel W, Suite 201 = PO, Box 1079 e Billings., Montan: 59102 » Telephnng 406-652-6351 » Telefux 406-65G-0748




Source category: Ciay Processing FILE: BENT_EF.WQ1 Date: 07/06/94
Plant name Location:
Test date 8/20-9/22/83 Ref. No.: 7
Process Bentonite Process rate basis: production
Emission | Process Volumetric
Type of Run rate, rate, |Emission factor flow rate, |Concen.
Source control Pollutant No. Ib/hr ton/hr kg/Mg f Ibjton DSCFM ppm
Plant C1 ‘
Rotary dryer none fit. PM 1 8,192 27 152 303
filt. PM 2 7,821 27 145 290
fiit. PM 3 7,183 27 133 266
AVERAGE 27 143 286 |RATING: B
filt. PM-10 1 573 27 11 21
filt. PM-10 2 547 27 10 20
filt. PM-10 3 503 27 8.3 18
AVERAGE 27 10 20 |RATING: B
fabric filt. PM 1 1.74 27 0.032 0.064
filter filt. PM 2 2.68 27 0.050 0.10
filt. PM 3 3.65 27 0.068 0.14
AVERAGE 27 0.050 0.10 |RATING: B
fitt. PM-10 1 1.29 27 0.024 0.048
filtt. PM-10 2 1.98 27 0.037 0.073
filt. PM-10 3 2.70 27 0.050 010
AVERAGE 27 0.037 0.074 {RATING: B
Plant C3
Rotary dryer ESP filt. PM 1 44
filt. PM 2 0.69 44 0.0078 0.016
filt. PM 3 1.14 56 0.010 0.020
AVERAGE 0.0090 0.018 |RATING: C




FILENAME: F:\SHARE\TOWP\REFR NEW

Reference A. This report documents measurements of
uncontrolled HF and SO, emissions from a gas-fired tunnel kiln
used to manufacture refractory bricks. The test was conducted in
April 1994 to demonstrate compliance with local regulations.
Process rates were based on the average rate of fired brick
produced.

Hydrogen fluoride emissions were measured using Method 13B,
and Method 6 was used to measure SO, emissions. Three test runs
were conducted. In addition, €O, concentrations were measured by
Orsat and reported for the three test runs. Emission factors
were developed for emissions of HF, SO,, and CO, from the kiln.
The emission data are rated B. The test methodology was sound,
and nc problems were reported. However, the report lacked
adequate details to warrant a higher rating.

A. Source Emission Tests at Corundite Refractories, Massillon,
OChio, Continuous Kiln Stack, April 29, 1994, Custom Stack
Analysis Company, Alliance, Ohio, May 1993.




CONTACT REPORT--MRI Project No. 4602-01

From: Richard Marinshaw, Environmental Engineering
Department

Date of Contact: Octcober 17, 1994

Contacted by: Telephone

Company/Agency: Canton City Health Department

420 Market Avenue North
Canton, Ohio 44702

Telephone Number: {216) 489-3385

Person(s) Contacted/Title(s)

Daniel Schiltz, Air Pollution Control Engineering Technician

CONTACT SUMMARY:

Mr. Schiltz was contacted for additional information on the
emission test reports provided by the Canton City Health
Department for revising the AP-42 section on ceramics
manufacturing.

..Mr...Schiltz provided.the following .information:

Stark Ceramics--September 16, 1993 Emission Test
The kiln production rate for this test was 5,482 lb/hr.

Metropolitan Ceramics—-November 17-18, 1993 Emission Test

The kiln test was a gas-fired kiln producing unglazed
ceramic tile. The SO, results should be considered invalid
due to equipment problems during the test.

Newcastle Refractories--April 29, 1994 Emission Test

The kiln production rate for the test was 2,400 l1lb/hr.
The facility manufactures refractory bricks.
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CERAMIC S

Canton City Health Department

ReE ¢-7 (B

Division of Air Pollution Control

(216) 489-3385 o Fax: (216) 489-3335

Rabert E. Parison, M.P.A.
Health Commissianer

Bruce E. Blankenship
Administrator July 21, 1994

Mr. Dave Morchart
Ohio EPA, DAPC
P.0O. Box 1049
Columbus, Chio 43266-0149
Re: Newcastle Refractories
15 76 00 0082 PO11
Stack Test - Tunnel Kaln
Dear Dave:

The subject stack test was done to establish a reference base for HF and SO, released for modeling purposes.

The HF (.13 lb/hr) is a very low level discharge. Other tile plants have had levels of HF over twice this (.13)
level.

The SO, at".29 Ib/hr is surprising since the apalytical reports of the clays they use were examined. The reports
showed 8 metallic oxides as the composition of the clays used. None of the analytical reports showed the
presence of sulfur or sulfur compounds. So it was a little surprising that they showed even this much (.29 Ib/hr).

All brick and tle manufacturers in Stark County have been required to conduct stack tests from the curing process
of their products to establish reference levels for SO, and HF. Future stack tests will monitor the continuity level
of these gases for vanation levels from their base values.

I voupave any questions regarding the subject test, please contact this agency.

Enclosure - Appendix K

APOTI DM

This Agency is an equal provider of services 2nd
an equal emplovyment opportunin: emplover

Ohio EPA Air Pollution Control Representative Serving All of Stark Counry

420 Market Avenue N. « Canton, Ohio 44702-1544
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NEWCASTLE REFRACTORIES, CORUNDITE DIV., KILN STACK, APRIL 29, 1994
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SOURCE EMISSION TESTS
AT
CORUNDITE REFRACTORIES
MASSILLON, OHIO,
CONTINUOUS KILN STACK
APRIL 29, 1994

Brief of Tests

Total flucride and sulfur dioxide emission tests were

performed on the stack of the brick kiln as per EPA Federal
Register methods 13B and 6 as set forth in the Appendix to Part
60, '"Standards of Performance for stationary sources", Subchapter
C, Chapter 1, Title 40, July 1,1991 as amended from the original
Federal Register, Volume 36, No. 247, December 23, 1971.

The tunnel kiln is a continuous operation where the green
product is loaded on cars that travel through the various heat
zones and discharge as a finished product at the other end. The
kiln is heated with natural gas with the products of combustion
and the emissicns from the curing process discharging to a stack
via induced draft fan.

‘esults .

The average total fluoride emission rate was 0.13 pounds
per hour.

The average sulfur dioxide emission rate was 0.29 pounds per
hour.

The average process weight rate was 9,600 pounds per hour.
Test Methods

A twenty four point traverse was selected for the twenty one

inch diameter steel stack as per method 1. Each point was sampled
for two and one half minutes for a total test time of sixty minutes.
(See figure 1). .
The CO» and O3 analysis were conducted by an orsat flue gas analyzer
from an integrated sample taken at the test ports to provide data
for method 3.

Method 13B was used to determine the total fluoride quantity,




moisture determination by method 4 and gas velocity by method 2
using a Research Appliance Corp. 'Stacksamplr'".

The sulfur dioxide was determined by method 6 along with
data acquired from method 13B.
Total Fluoride test apparatus.

A schematic of the apparatus is shown in figure 2A and 2B.

The gases were passed through a guartz lined probe and heated
glass cyclone separator bypass followed by a four inch filter
holder containing Watman 541 filter media. The filter backup plate
was teflon coated mesh. The gases leaving the filter were COOled-
in a series of three impingers packed in ice. The first and third
impinger were the modified Greenburg-Smith type and the second
one was a standard Greenburg-Smith. The First'and second impingers
were filled with 100 ml of distilled water with the third one used
as a dry trap. After leaving the dry trap, the gases passed through
a "Drierite" column containing about 500 grams of calcium sulfate
(CaS04) desicant to remove the remaining water vapor. The dry gas
passed through the hose portion of the umbilical cord to a Research
Appliance Corp. model 2343 "Stacksamplr" .module. In the module the
gas was moved through the system by a leakless air pump to a Rockwell
175-8 dry test meter. The dry test meter exhausted to a calibrated
orifice to measure the flow rate of the gases passing through the
sampling apparatus. A type "S" pitot tube was attached to the sheath
of the heated probe to measure the velocity head of the flue gases
near the tip of the probe nozzle. The orifice pressure taps and the
pitot tube were connected to a Dwyer dual 10 inch combination in-
clined well type manometer., One half of the manometer measured the
orifice differential { A H) and the other hélf measured the flue
gas velocity head ( A P).

The temperature of the flue gas was measured by a type "K"
thermocouple cdnnected to a PyroMation digital temperature indicator.

The COy and 03 were measured with a Burrell "Industro" Model
B orsat from an integrated sample taken by withdrawing a constant
flow rate of‘gas from the stack and injecting it into a Tedlar
bag. This was done by drawing the gas through an in-stack filter

via neoprene tubing to a condenser and condensate collector ahead




of a leakless diaphragm vacuum-pressure pump. The pump discharged
to the rotometer and the Tedlar bag. The apparatus is equipped
with valves to by-pass the rotometer and bag when clearing the
sample line as shown in figure 3.

Total Fluoride Test Procedures

The probe, filter and glassware were assembled and leak tested in
our lab before transporting to the job site. Three sets of eqguipment
were used. At the job site a preliminary pitot traverse was performed
to select the proper nozzle size. The nozzles were measured with an
inside vernier caliper and micrometer calibrated with a one inch
micrometer standard.

The first and second impingers were filled with 100 ml of dis-
tilled water and the "Drierite" columns were connected just prior
to elevating the probe into position.

After leak testing the apparatus at 10 inches of mercury the
probe was inserted at the first sample point to start the test.

The isokinetic sampling rates were determined using a portable
desk top computer programmed to calculate the proper AH setting at
the flue gas temperature, pressure, density and the assumed moisture
along with the temperature, AP and an assumed AH of the test
medule. The sampling rate ( A H) can be determined in less than five
seconds using this technigue,

The apparatus was leak tested after the test was completed at a
vacuum exceeding that encountered during the test.

The moisture content was determined from the amount of condensate
collected in the impingers and the difference of the tare and gross
weight of the "Drierite" desicant column. The desicant column was
weighed on an Ohaus 5 Kg electroic lab balance to the nearest tenth
gram. The condensate was poured into a glass graduate along with
the probe, filter holder, impinger and connecting glassware wash.

The total amount of sample was recorded and placed in a polyethelyne
container. A blank was prepared by placing the same amount of dis-
tilled water into another container. The sample filter was placed
into the samﬁle container and the blank filter was placed into the
distilled water container. The samples were transported to a nearby

laboratory for total floride analysis.




The integrated gas sampler was started at the beginning of the
method 13B test with about two cubic foot of gas collected in the
tedlar bag at the end of the test. The sampling rate was maintained
constant during the test by maintaining a constant reading on the
rotometer. The orsat analysis was performed on the gases contained
in the bag shortly after the test was completed.

The raw data and calculations are shown in Appendix I.

Sulfur Dioxide Test Apparatus

A schematic of the test apparatus is shown in figure 4. The
gases were drawn through a stainless steel probe connected to the
impinger train where it first passed through a midget bubbler
containing 15 ml of 80% isopropyl alcohol. A wad of glass wool was
packed in the top of the bubbler to collect any acid mist carryover.
The gases then paséed through two midget impingers, each containing
15 ml of 3% hydrogen peroxide solution followed by an empty midget
impinger to collect the carryover from the preceeding impingérs.
The midget bubbler and impingers were contained in an ice bath to
condense acid and water vapor. After leaving the dry trap the gases
passed through a "Drierite" column containing about 500 grams of
"Drierite'" via rubber hose to remove the remaining water vapor.

The dry gas was transmitted to the module through a "polyflow"
tubing. In the module the gas was moved through the system by a
leakless air pump connected to the rotometer to measure the gas flow
rate and a Rockwell type "S" dry test meter to measure the gas
volume. The dry test meter was equipped with a thermometer located
in the top half of the gas meter to measure the temperature of the
meter, The gas from the meter was discharged to the atmosphere,.

Class "A" burrettes and pipets were used for the titrations in
the lab analysis of the contents of the impingers.,

Sulfur dioxide test Procedures.

Two method 6 runs of twenty minute duration comprised one test.

A single point near the center of the stack using one of the
method 5 sample ports was used for the sample location,

The samﬁle train was leak checked using a calibrated vacuum
gage. The vacuum gage was connected to the inlet of the sample

train and the system was brought to a ten inch mercury wvacuum and




held for one minute before starting the test. After the test was
completed the system was purged for fifteen minutes at the same
flow rate using a seperate vacuum pump and rotometer. After purging
the system, the contents of the midget bubbler were discarded and
the contents of the midget impingers along with the washings were
placed in a marked polyethylene bottle. The samples were titrated
at our Alliance lab as per EPA Federal Register methods using
barium perclorate titrant and thorin indicator. The barium per-
clorate was standardized against a purchased .01 normal sulfuric
acid standard using thoerin indicator.

The samples and container distilled water rinse were poured
into a 100 ml voumetric flask and dilluted to the mark with distilled
water. A 20 ml alogquot was pipetted into a 400 ml florence flask
along with 80 ml of 100% isopropancol and four drops of thorin
indicator. The sclution was titrated to a pink endpoint with the
standardized barium perchlorate. The samples were repeted to within
one tenth ml of titrant.

The S0 quantity was calculated as per method 6 with the dry
gas volumetric flow rate (Q-CFH) from .method 13B .used to calculate
the pounds per hour of sulfur dioxide emission. The raw data and
6 lculations are shown in Appendix II.

Miscellaneous.

The process weight and operating chart are shown in Appendix I.

The Intent to Test Notification is shown in Appendix III.

Submitted by

2 . e

Ernest L. Kolm




Test 1 2 3 Avg.
Date - 4/29/94 4/29/94 4/29/94
Time ' 10:10/11:15 11:35/12:40 13:01/14:03 '

ACID EMISSIONS

HF Lbs/Hour 0,11 : _ 0.13 0.15 0.13
GASEOUS EMISSIONS

802 Pounds/Hr 0.331 0.267 0.265 0.29

STACK GAS CONDITIONS

Temperature -~ dg. F 1051.0 952.0 959.0 987.3
Static Pressure - in H20 0.0 : 0.0 0.0 0.0
Co2 - % 12,2 8.5 9.5 10.1
02 - % T 7.7 11.0 10.2 9.6
H20 -~ % 14.8 . 8.0 10.9 11.2
Velocity - FPS 20.4 19.6 19.9 20.0
Stack Area - sqr. ft. 2.4 2.4 2.4 2.4
Gas Flow — ACFM 2938 2820 2872 2877
Gas Flow (DSTP) CFH 51173 56784 55711 54556
SAMPLE TRAIN CONDITIONS
Pikot Delta P in H20 .044 044 .045
Orifice Delta P in H20 1.110 1.290 1.360
Temp. Meter - DG. F 89 99 100
Gas Volume - CF Dry STP 34.02 36.44 36.84
Barometer - in Hg 29,06 29.06 29.06
Probe Tip Dia. - In. 0.5440 0.5410 0.5420
Isokinetic var. - % 99,3 96.9 99.5
NEWCASTLE REFRACTORIES, INC. (CORUNDITE)
MASSILLON, OHIO
NO.1 XILN 8TACK
COMPILED DATA
Table 1
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Sample Points For Round Ducts’

Diameter of duct in inches = 20
Area = 2,181662

Radius = 10

Total No. Of Points = 12

( 1 )~ 4.082483
( 2 )- 7.071068
{( 3 )- 9.128709
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STAINLESS STEEL PROBE

NEOPRENE TUBING

FILTER |
r
1CE
WATER ~
CONDENSER .| Zn |
l'.' Gf{ﬁj ;
5, - ;-?? :.
r D
by ‘ POLYFLOW
T g ey \ TUBING
ORSAT '
‘ \\\\\\\ B |
ROTOMETER
PLOW CONTROL VALVE
BY-PASS VALVE
.3 CUBIC FOOT ~;-{>£;-
TEDLAR BAG

—e
THREE WAY VALVE

PRESSURE-VACUUM PUMP

PURGE FROM SAMPLE SPLITER

(IF USED)

INTEGRATED SAMPLER
METHOD 3 i1 FIGURE 3
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1) HEATED PYREX LINED PROBE, END PACKED WITH QUARTZ WOOL
2) MIDGET BUBBLER. TOP PAKED WITH GLASS WOOL

3) MIDGET IMPINGERS, EACH FILLED WITH 15 ml OF Hp0z (3%)
L) MIDGET IMPINGER. DRY TRAP

5) ICE BATH

&) DRIERITE COLUMN. FILLED WITH CALCIUM SULFATE DESICANT
7) UMBILICAL CORD

8) ROTAMETER

9) VACUUM GAGE

10)VALVE FOR COARSE FLOW ADJUSTMENT

11 )VALVE FOR FINE FLOW ADJUSTMENT

12)0ILER

13)OIL FILTER

1L )VACUUM PUMP

15)DRY GAS TEST METER

16 )THERMOMETER

E.P,A. METHOD 6 SOp SAMPLING TRAIN

192 FIGURE 4
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APPENDIX I




COMPUTER NOMENCLATURE FOR TOTAL FLUORIDE EMISSIONS

METHOD 13A OR 13B

SYMBOL DESCRIPTION UNITS

Vm Meter volume Cubic feet

Pb Barometer Inches mercury

AH Orifice differemtial Inches water

Tm Meter temperature Degrees fahrenheit
T; Stack temperature Degrees fahrenheit
Pg Stack static pressure Inches water

Cp Pitot coeficient Dimentionless

AP Average sguare root of/\P Inches water

CO> Carbon dioxide Percent

o)) Oxygen Percent

Co Carbon monoxide Percent

No Ntitrogen Percent

Mg Molecular weight dry gas Lb/Lb-mol

Ms Molecular weight wet basis Lb/Lb-mol

Via Volume of condensate collected Milliliter

As ‘Cross-sectional "area of stack Square feet

Mn: Weight of fluorde Milligram

()] i Test time Minutes

Dn Diameter of nozzle Inches

An Area of nozzle Square inches
Vmgtg Meter volume @ dry standard temp & press Cubic feet

Vwgtg Meter volume @ wet standard temp & press Cubic feet

Bwg Moisture in gas Percent

Vs Gas velocity in stack Feet/second

Qa Actual stack gas flow Cubic feet/minute
Qs Stack gas flow (dry STD) Cubic feet/hour

Cs Fluoride concentration Pound/f3 @ dry STD
L Pounds per hour

Fluoride emission rate




TOTAL FLUORIDE CALCULATIONS
" METHOD 13A OR 13B

DRY GAS VOLUME (standard conditions),f3

Vmgtg = (17.71) Vo (Pp + (PR/13.6))/(Tp + 460)
VOLUME OF WATER (standard conditions),f3
Vwstq = (.0474 £3/ml) (V1)

MOISTURE CONTENT (proportion by volume)

By = (Vwgtq) /{Vmgtq + Vwgtq)

MOLECULAR WEIGHT OF GAS (drySTP) lb/lb-mol

M@ = .44(3%C0O3) + .32(%02) + .28(%Np + %CO).
MOLECULAR WEIGHT OF GAS (wet basis) lb/lb-mol
Ms = MA{1 - Bwg) + .18(Bwg)

GAS VELOCITY ft/sec

Vs = 85.48Cp P Tsy /(Psy)(Ms)

GAS VOLUMETRIC FLOW RATE actual f3/min

Qm = 60(Vs)(As) '

GAS . VOLUMETRIC FLOW RATE (dry std) £3/hr

st: 3600(1 - Bwo)(Vs)(As)(530/Tsa)(Psa/29.92)
FLYORIDE(F) EMISSION (dry std) lb/£3 o
CS = (0.002205)(mg F)/(Vmgeq)

FLUORIDE EMISSION LB/HR

L = (Qs)(C8)

e R e L A
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, AMEzCAN ANALYTICAL LABORATORIES, INC. WORK ORDER #: 94~05-098

INDUSTNALHYGENEANDENVMONMENTALSCENCES

840 S. MAIN STREET
AKRON, OHIO 44311-1516
(216) 535-1300

WORK ID: Flouride Analysis
FACILITY: Corundite B

SAMPLED BY: Client
SAMPLE TYPE: Water

SAMPLES RECEIVED: 05/05/94
ANALYSIS REPORTED: 05/19/94

REPORT ISSUED TO:

-* .Ernie Kolm
CsSA Company
Custom Stack Analysis
P.O. BOX 3750
Alliance, Chio 44601

BAMPLE ANALYSIBE REPCRT
BEAMPLE ID
AAL LAB #
PARAMETER(S) RESULT({S8) UNITS METHOD(S)

#1
9405098-01 s

DESCRIPTION: 444.5 ml.

Total Flouride Emmissions 35.4;hq13amp;e EPA 13B

#1 Blank
9405098-02
S DESCRIPTION: 444.5 ml.

| Total Flouride Emmissions

#2
9405098-03

DESCRIPTION: 411.9 ml.
Total Flouride Emmissions

#2 Blank
9405098~04

DESCRIPTION: 411.9 ml.

Total Flouride Emmissions

.t

#3
9405098-05

DESCRIPTION: 461.3 ml.

Total Flouride Emmissions

35 =UARE e uT "

4.77 mg/Sample EPA 13B

42.4 mg/Sanmple EPA 13B

RN TS TR NN

6.86 mg/Sample EPA 13B

47 .9 mg/Sample EPA 13B
HT:em~ 380 = 44, | me F’

o ACCREDWEDBYTHEAMEmCANINDUSTNALHYGENEASSOCMTK»J‘

154
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METRD |2
CSA (0. DATA SHEET (NETHQES)

TEST NO. { PIANT Aew Cagree ReFrnerories CCaAuumrﬁ) DATE%/:?/W

LOCATION Mitrn Sy4cf BY &8/ Cr
BAROMETER (PR} 2. 04 AMBIENT TEMP &+ _ ASSUMED MOISTURE "Y"/, 001
MOUDULE NO.2e03¢ FROBE NO. /-¢ FILTER NO. HEATER NO. 3 NOZZLE DIA. 5%/
TEST METER | METER COND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL | TIME
POINT] VOLUME | TEMP(Tm) | TEMP | HEATER | TEMP PRESS.] "Hg "Hx0 HEAD
(Vm) IN jour| °F | TEMP°F | °F(Ts)| (Ps) (AH) (Pm)| {(AP) -
{270, 176 |76 | ¢ | 2¥o | (o2} < 3” 92 et iolo
[ _jr724 | 5o | X6 | ey 2o [t !1s L Sy ey | (S
22 |35t lgs |11 lceo 240 11128 3= £l o5 | 20
3 TNE.e | % | V¥ | & & ) I 1 1~ L ! o051 28
U LS Ay [ 80 | 6 | 29¢ K - [ el 30
s TES,S | qu ($) G2 ) toge y - /. -3 3
| & Jiv%b QW | %Y | 62 IO { 650 3~ fel 045 o
Tt T iss.e | 92155 | &2 | 240 | (625 5 = R ovs] Ys
| 120,796 8L b 20 1o |ls 1- I, . A5 0 So
2 294, %] 97 [¥F1 [ &6 | 2 uwe {0io 3~ {, L 048] 5s
5 2a9¢.¢ |10l |50 | Gy Y Y 3= |\ & | .eé4s|srico
al 2o, [ ljor |Se | &H 2O Q% s 37 ) N-35 S
g Jo 3.1 ltedy lavleay 2 M0 e 3 , &4 630 (o
4 Job.S 163 |93 | té 2416 15 1= .37 KA

-h |-

(Vm) 3&.4 |Q3.2|¢4.d

AVERAGE g *x&k | kxxFkkk [, 051 O |MAX 2 It |.e49] €2 MINUTE]
INTEGRATED GAS SAMPLE /0677 | AVG [ Np= &0 CONDENSATE COLLECTED

0> 12 FINAL INITIAL TOTAL

O 7.7 |DRIERITE Qqe2.2 IHY . 12,6

[89] ) IMPINGER 31301 Lo 1y,

FILTER WT | PROBE WASH WT | IMPINGER CATCH Fi6umip GRAND TOTAL 1S3

GROSS da 30,63 hee x [10653% LEAK RATE @ 5 "Hg= <.0%

TARE v B22S e HIE STACK AREA (As)2,d f£

NET ) AVG SQ RT AP .20

TOTAL PARTICULAT WT (Mn) —— Mg |




HYDROFLUORIC ACID EMISSION TEST

DATA INPUT

Pb,In Hg. Barometer =w—————ccmceme—e—————— ————————————— 29.06

VM, ft3 Meter Volume 36.4

£&£H,In H20 Orifice Differential--====—-——cmcc——ccrea——=-- 1.11

PG,In H20 Stack Static Pressure 0

Tm,F Meter Temperture —-——-———————cecweeomecconoe———o- 89

Ts,F Stack Temperture ‘ 1051

cp Pitot Coefficient —-——w=ememececmcm e .84

~—%P,In H20 Average Square Root Of Delta P .2102

¥ CO2 Carbon Dioxide ==w====mmemr—me— e e = 12.2

% 02 Oxygen 7.7

$ N Nitrogen =———-==—=rm———ee—mmmcc—c——m oo — e 80.1

VCL,M1 Volume Of Condensate 125.7

0,Min Test Time ==—=—==——-ereccmc—cccccccm e — e 60

MN,Mg Total HF Catch Weight 32.25

RESULTS

Pma, In Hg Absolute Meter Pressure =-—-—————————e—e—aoooo- 29.14

PSA,In Hg Absolute Stack Pressure 29.06

MD Molecular Weight Dry Gas ====—-—-=——=o-—co—o 30.26

MS Molecular Weight € Stack Conditions 28.44

VMSTP, £t3 VM Standard Temp.& Press, Dry --—w=—=====—c=w=-- 34.02

VWSTP, ft3 VM Standard Temp.& Press. Wet 5.92

BWO, % Moisture ====——————cece—cccaa- ————————————— 14.81

L,#/Hr Emission Rate 0.11

I.% Isokeinetic Variation =======—emr-ccmcece———— 99.29
)

NEWCASTLE REFRACTORIES (CORUNDITE)

MASSILLON OH

NO 1 KILN STACK

4/729/94

TEST 1

A m—— e e e s aaa s e e e TR
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i3
CSA (0. DATA SHEET (METHOD %)

TEST NO. 2 DILANT AMfwepnsrie ReEFRACIanies CConuwons) DATE 4/:9/9r
LOCATION oo | [<ivar Srimmcic BY & &r-
BARCMETER (Pr) -9 ¢ & AMBIENT TEMP ASSUMED MOISTURE "Y' fioes
MOUDULE NO.~203 ; PROBE NO. 2. ¢> FILTER NO, HEATER NO.5 NOZZLE DIA. 54}
TEST, METER | METER COND | FILTER | STACK | STACK | VACUUM | CRIFICE | VEL | TIME
POINT} VOLUME | TEMP(Twm) | TEMP | HEATER | TEMP | PRESS.| 'Hg "Ho0 HEAD
{Vm) IN | OUT °F | TEMP°F | °F(Ts)l (Ps) {ODH) (Pm)| (AP)
] ey Tsy [23 | €2 1y e o 7= fit e TS
l_13er s | 3¢ %3 ey M0 95 3~ (3% -k Yo
2 [ yidon [ lee [ 9Y [ & 2ud | 9o s /v 04 ys
3 316 v jter ey L 2 4 X3y o [: 8 'O & Se
SN [ 3tk |ley 9y £ 2 up L% S= te g Ok 5
S 323, s | TS €% a0 | FL% y- 1,2 a4yl /o
£ 1326, 3 Jteels 162 290 | PR 3= 1., Ledgt o5
! 196, [tee (9w |e2 R 59 3= t. o 1o
L | 328 8 Jiod |as |@H X 955 3= Le. 03] 13
o 33300 fres | AS € 2 4o T Uy of s , 050 Lo
Y [336,7 [fec [ 62 LY | 935 S /& Lo60] &5
N O J34e.2 [lo6 | SE g2 T ¥ o= /, 3 oNg 1o
S 13433 lee|28leg 1 2% | 9372 Y /i , 0% 13
{ [v9e.u [ 106 | 9% [en AT 523 3 A N ES wo
}
(vm) 29,7 [lox.7]45.¢
AVERAGE g a dkkk | kkkkkk | 457 & MAX S 1,29 oud | €O M
INTEGRATED GAS SAMPLE (i | AVG | No=gs.5 CONDENSATE QOLLECTED
Q02 S FINAL INITIAL TOTAL
o tho | DRIERITE Gl % lo.4 ).t
[69] - IMPINGER 1t 349 10 o 599
FILTER WT PROBE WASH WT | IMPINGER CATCH Ftownice | GRAND TOTAL 66.5
GROSS ] 35. 84ma Fxl oSy = LEAK RATE @ & "Hg=<.01
TARE [ 7. M2 e HI STACK AREA (As) .Y f<
NET . - AVG SQ RT AP ,tie*

TOTAL PARTICULAT WT (Mn) ——— Mg |

18
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DATA INPUT

Pb,In Hg
VM, £t3
&H,In H20
PG, In H20
Tm, F

Ts,F

Cp

~—&P,In H20

§ CO2
§ 02

$§ N
VCL,M1
0,Min
MN,Mg

RESULTS

Pma, In Hg
PSA,In Hg
MD

MS

VMSTP, ft3
VWSTP, £t3
BWO, %
L,#/8r
I.%

HYDROFLUORIC ACID EMISSION TEST

Barometer —-—---—-—---moo—osemo—moo—seees

Meter Volume

Orifice Differential-——--=====———————=--

Stack Static Pressure

Meter Temperture ---—--———-----—————=——-——-—-

Stack Temperture

Pitot Coefficient =-=-=~=—-——---——m———————-

Average Square Root Of Delta P

Carbon Dioxide ========-serermcroremam——

Oxygen

Nitrogen —----—-—-——sm—eeemmcom e

Volume Of Condensate

Test Time --=-—==——————————e—cmce—cm— e

Total HF Catch Weight

Absolute Meter Pressure =——mwomeemamaaaw-

Absolute Stack Pressure

Molecular Weight Dry Gas --—————==—————-

Molecular Weight @ Stack Conditions

VM Standard Temp.& Press. Dry —-—=—-—=—=—===-

VM Standard Temp.& Press. Wet

Moisture =—-----—-———-c---—m——rcce— e ———

Emission Rate

Isokeinetic Variation =-======cemmeceae=-

NEWCASTLE REFRACTORIES (CORUNDITE)

MASSILLON OH

NO 1 KILN STACK

4/29/94
TEST 2
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'3
CSA . DATA SHEET (METHOD #)

o0

TEST NO. 3  PIANT ACwcugrie ReFRHcTorIES Cc‘mummnﬁ DATE ¥/5 #/%¢
LOCATION wo | Kiiw SThck BY &G4 S
BAROMETER(PR) 2 9, &  AMBIENT TEMP ASSUMED MOISTURE Ry
MOUDULE NO.™.s7; PROBE NO, 3¢ FILTER NO. HEATER NO. NOZZLE DIA. Su4L
TEST| METER | METER OOND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL | TIME
POINT} VOLUME | TEMP(Tm) | TEMP | HEATER | TEMP | PRESS.| 'Hg "Hy0 HEAD)
{Vm) IN 1OUT | °F | TEMP°F | °F(Ts)| (Ps) {OH) (Bm) (AP)
| 1346 ] % |99 | 64 40 | s < 4 hs 5301
! 3ye./ |21 [R5 | 8Y LA T4 y= [ 108 3
2 | 3s3H Hbw %S| 6% 245 <9 4% [T L0553 [
3 l2sy,flov(as [ & 240 45 4 /] oSS 16
¥ 1 3¢co ¥ |itS [958 [Go L4 S 5c [ {7 1088 2|
I 136% 1 Jios |95 15% | 246 | 7594 3" [i» O35 ¢
6 13t c Jtos|S3 |s5e 2yo | T5¢ g~ KT o) | 3/
f [lec. e [0 a5 | 5% T 5% 3" + €1 WLt 31
/ 3169, 3 jlod | (o) FXT) 955 3~ Y «tip ¥
Z [ M3t |86 |37 [ ey T L T2 q= L T Yy
2 J37e.a JIss Ig 6y N0 Q59 Ey 1.8 060 U
Y [379,9 [log jqg [&y Z40 a5¢ 4t 15 IS
- [ 3ev.f [Levy [leo] 4y FT) g g~ i1 O S
S 3% ¥ [16¥% |teo | &4 90| 94 2 ree s TS
J
}
(Vm) #~e.2 [1eY [qL.4
AVERAGE oo *AAK | *XXIXK | GO & MAX 5 '3 |.,0451 & © MINUTE]
INTEGRATED GAS SAMPLE 165 | AVG | No=90.7 CONDENSATE QOLLECTED
Q0 : %5 FINAL INITIAL TOTAL
07_ jo. b IRIERITE T %.¢ < "27:0 1Y
[e0] IMPINGER 28,3 oo 543
FILTER WT PROBE WASH WT | IMPINGER CATCH FlowAidé GRAND TOTAL 95,7
GROSS N HHslmao B~ x 1653 = LEAK RATE @ & "Hg=<¢ .01
TARE | W/ M Y e b E STACK AREA (As) 2.4 f<
NET AVG SQ RT AP .2127
TOTAL PARTICULAT WT (Mn) Mg | ;




DATA INPUT

N A - " b

Pb,In Hg
VM, ££3
£H,In H20
PG,In H20
m,F

Ts,F

Cp

~ &P, In H20
% C02

% 02

§ N
VCL,M1
0,Min
MN,Mg

RESULTS

Pma,In Hg
PSA,In Hg
MD

MS

VMSTP, £t3
VWSTP, ft3
BWO, %
L,#/Hr
I.%

HYDROFLUORIC ACID EMISSION TEST

Barometer ——==weemmemmm—— e e waesmcem————so—oo— 29.06
Meter Volume 40.2
Orifice Differential~==-————=—-—-——c=m———————- 1.36
Stack Static Pressure 0
Meter Temperture —-—--——-—e—-cser———coe——wom—-—- 100
Stack Temperture 959
Pitot Coefficient ——=—————m———secor—meec—ce—— .84
Average Square Root Of Delta P 2127
Carbon Dioxide ======rr———ccemecm—caner—————— 9.5
Oxygen 10.2
Nitrogen ==-——-—vr—————————m——ceecceer s ——————— 80.3
Volume Of Condensate 95.7
Test Time ====rr—re-c— e dcccc e m e —————— 60
Total HF Catch Weight 46.44
Absolute Meter Pressure ————-—=—-———ssomme——=-= 29.1
Absolute Stack Pressure 29.0
Molecular Weight Dry Gag —--—-—--==ve——ces=r——- 29.9
Molecular Weight @ Stack Conditions 28.6
VM Standard Temp.& Press. Dry ————————-——=—=--- 36.8
VM Standard Temp.& Press. Wet 4.5
Moisture =====—-eerremmmee e m e e 10.9
Emission Rate 0.1
Isokeinetic vVariation —-—-—-—-———-e==mcemmmeee——- 99,

NEWCASTLE REFRACTORIES (CORUNDITE)
MASSILLON OH
NO 1 KILN STACK

4/29/94
TEST 3
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~ CSA co.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO__ [ A PLANT Conc i o . TE DATE ‘t‘/“?/‘FY
LOCATION AR ) tdica STrhen BY L4t Gt
Vm Tm ROTOMETER TIME Pb 29 o
1%, 189 70 N T-H Y
1€, Yo¥ T (14
169,636 L L
169, 564 7 1y
17 0 0% T WV 3%
2o ~i s Vmgtg = Kq Y(Vm) (Pb)/(Tm)
vm 4| avg 13
Vigeg = 17.64 (lweo™ )( AL )( 190¢ }/(460 +'TL ) = _ €€

18t PITRATION | 204 TITRATION [ 3¥d TITRATION | AVERAGE | Vi, TITRATION

vl 2.3 .1 . 3 2.3 Y
Csoz = Ka(Vt - Vb)(N)(Vsoln)/{Vmgig)(Va) _
© = 70.61X10-6( 2.3 - Yoe% ) toe )/ (g H(xo )

b susyxoee 1b/£3DSTP

SOz PPM = (Csoz)(6.037 X 10-6) =
SO LB/HR = (Csoz)( S$& w1/ £3/Hr DSTP*) = _ o, 43l
SOz LB/mmBTU = SO LB/HR / mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"

Csos = Concentration of sulfur dioxide - 1lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - ©F

Va = Volume of sample aloguot - ml

Vm = Volume of gas at meter temperature and pressure - f3

Vmgtg = Vm corrected to standard temperature and pressure - f£3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank -~ ml

Y = dry gas meter calibration factor - dimensionless

K1 = 17.64

Ky = 7.061 X 10-$5

22
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CSA CoO,
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO { R PLANT Copuwnod,? & ' DATE ‘1’/“-1 /9‘{
LOCATION Ao / Kienas STrcek BY _2ek Cr
Vm Tm ROTOMETER TIME Pb 1LR.06

e, sax T 3 o5

e, el ' _ to 1S¥

A L LoD

VB 61 it t1he}

1Ne. 1958 15 TR}

Vrmgtd = K1 Y(Vm) (Pb}/(Tm)

Vm (143 avg 14

Vigtg = 17.64 ([0e4 )(.763 ){2%06 )/(460 +14 ) = .63

18t TITRATION | 2P TITRATION | 3X4 TITRATION | AVERAGE | Vi, TITRATION

vt I . Yy /-4 !
Csop = Kp(Vt - Vb)(N)(Vsoln)/{(Vmgeqg)(Va)

‘ = 70.61X10-6( 1.4 -~ (1 )(.ect)(2e® )/( .Y (R )
b L g.Haqxiwt 1p/83pgTp ‘

SO PPM = (Cs03)(6.037 X 10-%) =

SOy LB/HR = (Csoz){ So,a7] £3/Hr DSTP*) = __ 0 .31

§07 LB/mmBTU = SO; LB/HR / mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"
Fro =~ A, O3 -

18, 2 2L ] 3Bl * e Ava

Csoy = Concentration of sulfur dloxlde - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg
Tm = Temperature of meter - ©OF
Va = Volume of sample aloguot - ml

vm Volume of gas at meter temperature and pressure - f£3
Vmgeg = Vm corrected to standard temperature and pressure - f£3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

17.64

7.061 X 10-9S

K1
K2

23




CSA CO,
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO 7L & PLANT o UM TE paTe 4/ (Y
LOCATION mM& ! Kia Srtaew BY _4£24& Gy
Vm Tm ROTOMETER TIME Pb 2%.06
"}, o7y TY 3.7 0
N 267 1 1w
V¢, Sof 24 L
IPRES %5 ‘ 12
RIFREIN 1S \/ vy
L0 mrn Vmgtg = Ki Y(Vm) (Pb)/(Tm)
vm 7541 avg 7¢

Vimgpg = 17.64 (feod Y(,q¢¢ )(2%ee )/ (460 + 74 ) = %1%

15t TITRATION | 2R3 TITRATION | 3¥4 TITRATION | AVERAGE | Vi, TITRATION

vt (A hoe o Tt
Csopz = Kp(Vt - Vb)(N}(Vsoln)/(Vmgig){Va)
C = T0.61X1070( 1d - i) )(,ee%s )( tes )/( 17 )( zD )
b o 331%™ 1p/e3psTo
SOz PPM = (Cso3)(6.037 X 10-6) =
SOy LB/HR = (Csoj)( 56,785 £3/Hr DSTP*) = 0,158
507 LB/mmBTU = 503 LB/HR / mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"

Csoy = Concentration of sulfur dioxide - 1b/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - ©OF

Va = Volume of sample aloguot - ml

vm = Volume of gas at meter temperature and pressure - f£3

Vmgtg = Vm corrected to standard. temperature and pressure - f£3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

= 17.64

- 7.061 x 10-$5
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CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO >0 PLANT Tonrovabd:1& parte $fi¢/av
LOCATION ME |} Kitw Srren BY _aféi Op

Vm Tm ROTOMETER TIME Pb 1906

L, Qs 1S 3.1 it

IR v s | 16

1% 389 75 | 1)

SEY )5 / 2é

172,794 76 N 3¢

ormis | Vmgeg = Kq Y(Vm) (Pb)/{Tm)

vm. 8! & avg 15

Vmgtg = 17.64 ( feoo j( .§I% ) (29,04 ) /(460 + 7S ) = o, 18/

1St tITRATION | 2Pd TITRATION | 3Td TITRATION | AVERAGE | Vi, TITRATION

vt { A (| [o1 _O.[
Csop = Kp(Vt - Vb}(N)(Vsoln)/(Vmg¢g)(Va)

= 70.61X10°6( I/~ )(weeR )( 108 )/( 181 (2o )
b . 43406 1b/£3pgTe

SO PPM = {Cs02){6.037 X 10-6) = -

SO LB/HR = (Csoz)( 56,785 £3/0r DSTP*) = _&.146

SO02 LB/mmBTU = SO, LB/HR / mmBTU/HR =

Frow 2R, 0.18% Mlup
}.0 o.atb
Jq’m 2 L 0,261 %, [Avk

*FROM METHOD 5 CALCULATION "Q"

Csop = Ccncentratlon of sulfur dioxide - lb/dry standard cublc foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF

Va = Volume of sample aloguot - ml

vm = Volume of gas at meter temperature and pressure - f3

Vmgtg = Vm corrected to standard temperature and pressure - f3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank ~ ml

Y = dry gas meter calibration factor - dimensionless

17.64

7.061 X 10-6€5

e




CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO 3 A PLANT Coeuwrnp,? & DATE ?/zi/‘?‘f
LOCATION &1 {Cirw Svmer BY _Z&& Gr
Vm Tm ROTOMETER TIME Pb 17,06

RENETY ¢ 3.1 t3ied

13 00 16 o%

t1}, el 1L 13

(1) 1 1¢ 12

(13,617 7 g 23

Etidhantdond Vmgtg = K1 Y(vm)(Pb)/{(Tm)
vm .&L3 avg 16

Vmgtg = 17.64 (lee™ }(.¥*3 )(2h0e )/ (460 +2¢ ) = 0,190

15t TITRATION | 204 TITRATION | 34 TITRATION | AVERAGE Vi, TITRATION

vt | o o o
Csoz = Kp(Vt - Vb)(N)(Vsoln)/(Vmgrg) (Va)

= 70.61x10°6( L - 1 J(eeeFe (10 )/ 3% )( e )
‘ = 4,115 x1e°k 1b/£3DSTP

SO, PPM = (Cs03)(6.037 X 10-6) =

SOy LB/HR = (Csop)( 55, 11t £3/Hr DSTP*) = o.,%6e3

S0 LB/mmBTU = SO; LB/HR / mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"

Csoz = Concentraticon of sulfur dioxide - 1lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature ¢f meter - ©OF

Vva = Volume of sample aloguot - ml

Vm = Volume of gas at meter temperature and pressure - f3

Vmgtg = Vm corrected to standard temperature and pressure - f£3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

17.64 .

7.061 x 1045

=
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CSa CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO__ 3B PLANT Coevwa i1 & DATE ’*l/l‘r/‘w
LOCATION 0 ! I€iuw StTpuck ‘ BY _ 4. Cr

vm Tm ROTOMETER TIME Ph *tos

3 e 74 ESL 1319

3,611 11 } 4y

NY o5t | 173 / w5

RS T | s

114,449 5% \l 59

2emrw | ymerq = Kq Y(Vm){Pb)/(Tm)

vm . &&l avg 171

Vmgpg = 17.64 ( ties™ ) ( (&KL ) (206 )/ (460 +317 ) = _.84Y

1St TITRATION | 2Rd TITRATION | 3X¥Q TITRATION | AVERAGE Vi TITRATION

vt 3 LY L3 o
Csoy = Kp(Vt - Vb}(N)(Vsoln)/(Vmstd)(Va) '
= 70.61X10-6( 13— 1 )(.oe% ) (100 )/( ,gud  )( o )
} = %979 x2"" 1b/f3pSTP
S0» PPM = (Cs02)(6.037 X 10-5) =
SO LB/HR = (Csoz)( 535,111 £3/Hr DSTP*) = L6¥
SO, LB/mmBTU = SO LB/HR / mmBTU/HR =
FRom 3R, 6,261 AV

*FROM METHOD 5 CALCULATION "Q" . 8,268 |
| ;'g'.'s'é_l?to.?- L5 ¥inn

Csop = Concentration of sulfur dioxide - 1lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

T™m = Temperature ¢f meter - ©F

Va = Volume of sample aloquot - ml

vm = Volume of gas at meter temperature and pressure - f3

Vmgtq = Vm corrected to standard temperature and pressure - f£3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

17.64

7.061 X 10-% S

Ky =
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Plant Ooeuwpf‘rg Date 7/‘-? /qu
Location #fass-con O (i Starting time Tilo &

Plant PIQCESS CowTtrvows BAicr Kioas

For sample port and sample point locations,see sketch(s)

Calibration sheet(s) are attached.

. 5.
GENERAL Q&7 ERm w AT 040 8f Torar Frovaiss Aopaantus Sawe As HMeTHob

The sample train is a Research Appliance Corp. model 2043

using a Lo prey lined probe heated to *S5¢ ° OF. The
filter media is &aTwmaw e enclosed in pyrex holders
heated to %Se OF.

The impingers contain;

15 Disticien oare R 4th

2Nd Dy iLe s Cemre @ . sth

3Td  Furqy gth

A drierite column containing Drierite® (calcium sulfate) is used
for final moisture removal in the impinger train.

The contents of the inpingers will be used for moisture determination

and FLounlbg n
The front half glassware will be washed using #a<dsime and brush or
DisTiceen Lonren .

Thie back half will be washed using DesriceEd onre

The test and analytical procedures are as per latest Federal Register
or local requirement. '

co-measurement by.-methed—+0-10A-using--the-MSA-Lira 3000. See sketch.
CO3 and Oy measurement by orsat from an integrated sample.See sketch.
Other:

Pro BE Lo nSH Fierer Hoen ern..b-msh’ (-\LTE'IL, baci HarF ~
“wATER, /mpingeas f Co-wuf'c-nuc. Crass Lans Riugpey T D,
Prp PLaced ' Cowmipen AL . Do g e fo Cowrminmea i,
Ace Soeapies é-'-'roa ot A mLyriea, Au_,,uf,.,‘. B‘/ ™ & Sogerme loas
ELEeTpope MeETHe b ’35) Fow FLoumbpe, ’ .

Se, Hs per METHop 6, Two 20 i Rups Prr TesT, Awnabytr s By
DApibm PoercurtraTE Tiirprions, 5@ ITnelolero Sceres,

CSA CO.,PO BOX 3750,ALLIANCE,OH 44601-3750 PH(216)525-5119 FAX 525-7908




E SAMPLE PORTS

3I

ROOF LINE

™~

™
.

™~

/

TOP OF KILN _f 1

LOCATION OF SAMPLE PORTS

FIGURE 1A




Sample Points For Round Ducts

Diameter of duct in inches = 20
Area = 2,181662

Radius = 10

Total No. Of Points = 12

(1 )- 4.082483
( 2 )= 7.071068
( 3 )= 9.128709

INSIDE DIAMETER

SAMPLE POINT LOCATION

31 FIGURE 1B
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HIGH TEMPERATURE QUARTZ LINED PROBE




- |
=
Z—D
g

0)[

{ 15

) HEATED PYREX LINED PROBE. END PACKED WITH QUARTZ WOOL
) MIDGET BUBBLER., TOP PAKED WITH GLASS WOOL

) MIDGET IMPINGERS. EACH FILLED WITH 15 ml OF H202 (3%)
) MIDGET IMPINGER. DRY TRAP

) ICE BATH

) DRIERITE COLUMN. FILLED WITH CALCIUM SULFATE DESICANT
) UMBILICAL CORD

) ROTAMETER

} VACUUM GAGE

0)VALVE FOR COARSE FLOW ADJUSTMENT

1)VALVE FOR FINE FLOW ADJUSTMENT

2)0ILER

3)0IL FILTER

L )VACUUM PUMP

5)DRY GAS TEST METER

6 YTHERMOMETER

E.P.A, METHOD 6 SO, SAMPLING TRAIN

34 FIGURE 4




PIPETS

iy -;“\\M\

| VALVE wAIMY
1y ALYAINING QUSHING
. vaLvernos

=
Wl
| s
AN 4 wall

=

FLEXISLE DiAPHRASW

INDUETAD VALVE

\ LEVELING

™ I} TUBE

W

BURET

FRONT VIEW *° . ' | BACK VIEW

LEAK CHECKING

1) THE LEVEL OF THE SOLUTION IN THE PIPET WILL NOT BE MANTAINED
AT ITS PROPER LEVEL IF THER IS A LEAK BETWEEN THE PIPET AND THE
MANIFOLD VAVE OR IN THE MANIFOLD VALVE.-

2) THE BURET SOLUTION IS SET TO ZERO WITH THE LEVELING TUBE. The
LEVELING TUBE IS RAISED TO ABOUT TWENTY INCHES FOR TWO MINUTES
‘TO APPLY PRESSURE TO THE MANIFOLD, VALVES AND REMAINING PART OF
"THE SYSTEM. THE LEVELING TUBE IS RETURNED TO ITS_ORIGINAL ZERO
(POSITION. IF THER IS A LEAK, THE BURET SOLUTION WILL BE ABOVE
THE ZERO MARK. IT WILL BE ON THE ZERO MARK IF THER ARE NO LEAKS.

THE LEAK CHECK IS PERFORMED BEFORE EACH GAS ANALYSIS QR SERIES OF
ANALYSIS. .

THE SOLUTIONS ARE PURCHASED FROM BURRELL CORP. THEY ARE IN THREE
OUNCE BOTTLES THAT ARE THE PROPER SIZE FOR FILLING THE PIPET.
"DISORBENT" IS USED IN THE CONTACT PIPET FOR CO,.

"OXORBENT" IS USED IN THE FIRST AUOTO-BUBBLER PfPET FOR O,.
"COSORBENT IS USED IN THE SECOND AUTO-BUBBLER PIPET FOR c5.

THE BURREL MODEL B "“INDUSTRO" CRSAT GAS ANALYZER

39
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CISIAI Co.
STACKSAMPLR CALIBRATION SHEET

Customer Order No.
Date_3/23/94 Serial No._2031 RAC Order No.

Pump_CLEAN Pump Oil_CHG Clean Quick Disconnects_YES
Manometers OK Dry Test Meter_ COK Thermometers SEE BELOW
Lights OK Electrical Check_ OK : Variac OK

Vacuum Gauge_ OK Leak Check € 27''Hg Vacuum_NO LEAKS

Remarks PRESSURE CHECK @ 8.5" H20 - NO LEAKS _

Barometer (Pb) _28.93

K N DH CFw CFd TwW ITd OTd TD t AH Y
.0158 .0368 0.5 5 5.05 71 82 74 78  12.80 1.890 1.002
. 0317 .0737 1.0 5 5.07 71 83 17 80 9.10 1.906 1.000
.0634 .1470 2.0 10 10.20 71 87 83 85 12.90 1.894 1.001
.1268 .2490 4.0 10 10.18 71 88 85 86 9.15 1.898 1.001
.1902 .4310 6.0 10 10.18 71 89 87 88 7.45 1.881 0.999
.2536 .5880 8.0 10 10.15 71 91 88 90 6.52 1,917 1.000

Tolerances H=1.6-1.84-2.1 , Y=0.99-1.00~1.01
AVeL dv= L&A

AVG W= litoes
Y=(CFw Pb (Td avg.+460))/(CFd (Pb+N) (Tw+460)}) Ssay heet

H=(K/(Pb(OTd+460)))*( ((Tw+460)t)/CFw)2

DH= Orifice pressure drop - in. HaO

CFw= Volume wet test meter - f£2

CFd= Volume dry test meter - f*

Tw= Temp. wet test meter

ITd= Inlet temperature dry test meter

OTd= Oytlet temperature dry test meter

Td avg.= Average temperature dry test meter
t= Time - minutes

Pb=Barometer press.

DIAL THERMOMETER CALIBRATION ICE WATER BOILING WATER
Precision Lab Thermometer 33 211
Meter Thermometers ITd 34 oTd 33 ITd 210 oTd 211
Impinger Outlet Thermometer (1) - 34 211

(2) 33 _ 211

STACK DIGITAL TEMPERATURE INDICATORS

NBS TRACABLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTHER(PyroMation)
ALL THERMOCOUPLES ARE CALIBRATED BY OVEN FROM 100 TO 500#F AGAINST A CMS
LAB THERMOMETER (No. 227-934). ANY THERMOCOUPLE THAT IS MORE THAN g2£¥
FROM STANDARD IS DISCARDED.
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