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Emission Test Report
Review Checklist

Reviewer: Brion Shmaélf
Review Date: _4/722[92. J

A. Background Information

1. Facility name: Afﬂér‘f(:an Kockwool N Inc,

Location: : e, NC

2. Source category: Mineal Wanl Froduction
3. Test date: _feh 25, (968

4. Test sponsor: __QMCQ.LM"C

5. Testing contractor: .ALLOA

6. Purpose of tegt: Fo de+€.fmfn€ 6MJ’55’0'/1 rd€5 ﬁf M, S0,
_and flvorides for the common stack Sorvrg 4wo cupoias and—fue, -

7. Pollutants measured

@ EM-10 co @ NO,, voc  bPb

Others (list): fluorides

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.

Emissions tested

Uncontrolled |Controlled

Test ID |Process Process ID APCD (controlled emissions only)
|| Cupola. (tharge 2] A / v Boghouse |
2 Ct’/,oo’o-.. (Chorge #2)] B v i Boshouse |
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B.

Process Information

1'

}41 - MINERAL WOOL - FLOW DIAGRAM

Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

Figure 1 shows how mineral wool is produced at the Spring Hope plant of ) |
American Rockwool, Inc, A cupola is used to melt a combination of rock and

slag. The molten product which exits the bottom of the cupola is directed

onto a horizontal axis spinning disc. The resultant fibers are then

collected in a blow chamber where 011 1s used to control dust. The fibers

pass through a tumbler to remove unwanted particles, then to a bagger.

Large, spherical particles (shot), produced by the spinnfng head, are
conveyed to a pit under the cupcla using a small flow of water,
Occasionally unwanted slag §s tapped from the bottom of the cupola directly
into the pit containing the “shot”.

Emissions from the cupola are controlled by a spark box and baghouse. Al
air from the material collection and handling portions of the operation is
scrubbed by a water spray system.

The plant utflizes two cupolas each equipped with its own fume control -
system. After betng collected by the fume control system, the gases are

passed through their respective spark box and baghouse. After exiting the
baghouse the gas streams are combined into a common stack before being

emitted to the atmosphere.

FIGURE 1 T T

PRODUCT
CYCLONE
TUMBLER
o —
)
l_t_smame/
SHIPP ING
[ EXMAUST TO
ATMOSPHERE
O gampLE
PORT
N I A !
DUCT SCRUBBER |
R
SHOT : SoLID WASTE N
CINDERS
| SHoT
]

.o R. L. GUILLOUD
CATCH BASIN ZQL.I.ES.) 1986MAY2
gasl LLSK-BSOSZB-JL(;-PE
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity

Process ID | Feedstock materials Products factor
A Coke,ﬁlaj,gock Lime ;Sieel Mineral  &loo ( ed £
B Coke 50} Rk Slag Lime,Steel Mine !l 1ol Foed £
; J y

Basis for data: P"j‘ 3
(Indicate page/table Nos. in test report)

3. For each process or operation tested and each teat run
note process capacity and operating rate during test.

tons feed/hr

Salwinl=lalWINn]|=lalWlWwm ]l lWIN]—-

Basis for data: Pg‘ 3 (ﬂdo’ numbers Pvf all l@ed mdgr.als)u 3-6%-52@ AaS
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C. Air Pollution Control Systems Tested

1. For each air pollution control system pollution control
system identified in A.8, note the following

D Type of APCD Manufacturer Model No.
2 Ga.ghous&

Note: Be as specific as possible in identifyiﬁg APCD. For
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

Readings
APCD ID Units Run 1 Run 2 Run 3 Run 4
Lz |
Type o
APCD:

€M6habc
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D. Sampling and Analysis Methods

1. Complete the following table

conditional | Deviations

Test location Pollutant S & A method method noted
L2 20 Method 5 (N YN

Fluorcdes ALCOA Method 407SA Y[@ YN_|
S0z A CFR fert 0 Apporbin A | QON YN
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
YN | YN
Y/N "Y/N

Y/N Y/N I
YN Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN YN
Y/N Y/N
Y/N Y/N
Y/N YN
Y/N Y/N
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.

Metnod 4075A woas Q_Pfro\ﬂéf by EFA and the Sfzte of NC..

3. Describe any deviations identified above.
Metnod 4075A Moisture determinabions were vsed for some
Metuod 5 CA—(CV(&&‘HCMS. TIh refevence fo E{QA method 3, F'_L(r:rfes-
were substitted foran orsat analysis. While This s Aceplabie
B COz, it was J'usfif:ed for Oz becauvse fhe expacst was
mostly ambent ar not compuston aér, and e fests on (?
regwrfd percent 0p f wolecdar ax:ﬁ/‘/lfb calcolapons-
/Z'eodr@ F\-fn"fes 1o an accoresy «ithin onc-half percent intrdd wczs
neﬁl?jiblc error infothe Mmolecvlar m:ﬁ)«‘f and ens:)inj calcolations.
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)

Values reported
Test ID | Parameter Units Run | Run 2 Run 3 Run 4

) |Stack temperature °F 89 - 84 84
Moisture o Ay yor-| 2 0.9 A
Oxygen e B vor .| 19 19 /9
Volumetric flow, actual | Ac M 50,500 Booeo | 43,450
| Volumetric flow, standard| DSCFM 48,160 48,730 4R 790
Percent isokinetic ?
Pollutant concentration:

(3r e pyvorl 2 A Z
* Stack temperature ‘F 17 80 BE 74
Moisture 7 BY voL Z 7 14 Z
Oxygen % gy VoL 19 4.5 19 19
Volumetric flow, actual | Acrm 43570 | 47270 | 43340 | 46480
Volumetric flow, standard| s cFm A6,%0 | 45370 | 45630 | 458D "
Pollutant concentration:
oz /o B VO Z Z 7 Z

Stack temperature
Moisture
Oxygen
Volumetric flow, actual
Volumetric flow, standard
Percent isokinetic
Pollutant concentration:

% Method 6/4, Besoults _
Methad ROTSA was done & same time (fo, fn'uor.dc-;,) and Wic.tﬂec? stmilar resulbs,
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2.

Tabulate pollutant mass flux rates

Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4
i £M /b/h— 2.9 2.4 [ &
S0z 1b/h 169.9 13(.4 /20,9
Flvorides HZU‘Ir 029 0.20 o2./9 4'
¥r0s (plhr | 6762 6847 6429
{Craseous | thihe 008 0.06 2.0 4|
fect. Sluordes lbnr O 2\ o, 14 0.3 il
2 oM Ib/he 26 3.5 4.5 3.2 ‘
D 1b/h - 104.5 B.6 100, % 120, €
Fluocides 1bf b o ? 2.3 &,93 .98
Coz bl fr €509 | ca40 | 4406 4343
G&q'.ousﬂuornks lb/hr oot '] 0.p5 0,073 5,09
at Averdes | lplhe 0.3 o t¥ ‘ 2.9 o as

¥ % By voL x DscFMuon(Fo I x ¢O
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3. Present example emission factor calculations below.

TEST [
M (2.9+2,141:6) =3 “%, = 130 m//h = Q168 b5

ton feed
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4. Tabulate emission factors

Average emission factor

Procsss Pollutant Units Uncontrolled Controlled “
I A PM 1bs /4o Fred D148 I
202 b fon fzed 1.0 |
o lps/+on feed | Si0 "
Crasews Fluordes |{ b*s‘/ ton feed 5.09 g-03
Bert Floordes |ibs/ton feed o.0122 |
otal Apordes | the/dom fed Q.01
2 M s JHon feed 0,275
%2 lps [ton_feed 825 |
(o2 lbs {4z f2ed 478 |
Craseps f[,mr.'ﬂas [hg“_on foed %90 E-03 "
fact. floorides lbﬁ/ fon F’eq{ 00602
olal Fluardes ls! fon foed 00638 '

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism

Bag type

Cleaning frequency

Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

| ESP

Type (wet or dry)

Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate .

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop
Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

| Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough
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RE@EEWW@
NC NRDC JUL 13 1988

Air Quality Section
P.0. Box 27687 AIR QUALITY TECH SERVICES

Raleigh, NC 27611
Attn: Mr. Robert Wooten

RE: AMERICAN ROCKWOOL, SPRING HOPE, NC, EMISSION CALCULATIONS

s T
[

Dear Mr. Wooten:

As per your request, this letter demonstrates how sulfur dioxide and
fluoride emissions were calculated from the 1988 Feburary compliance
testing at American Rockwools Spring Hope, NC, facility. Run 4, 1988

February 5, has been chosen for specific examples. All referenced data can
be found in the compliance report, Report #93-88-003, 1988 February 26, or

in the attachment.

Sulfur Dioxide - Sulfur dioxide emissions were determined using EPA

Method 6.

The equation used for mass emission of SO2 is as follows:

1b/hr SO, = Mso, {Qstd) [1 1b § 60 min} (A)
2 Ymstd [453600 g Thr |
Where: '
Mso = Total mass of SO, collected. = 781 mg. 3
Vms%d = Dry gas volume m%tered, corrected to std = 45.84 ft
conditions.
Qstd = Standard volumetric flow rate of gas in = 46360 dscfm
stack.
1b/hr SO, = 781 mg__ [46360 ds £t (11 60 min] = 104.5 1b/hrs0,
75,8473 | min | 1453600 mg| | 1 hr

The dry gas volume (Vmstd) and the standardized volumetric flowrate (Qstd
are from the test method data. The mass of SO, {M 2) recovered from the
sample train is obtained through laboratory anglys§8 of the contents and
rinse of the second, third and fourth impingers. After Run 4 was complet
the sampling crew quantitatively recovered the contents of the
aforementioned impingers. These impingers and their connecting glassware
were then rinsed quantitatively and this wash was combined with the
original contents., This 0.625 t sample was then submitted to

Alcoa's Analytical Chemistry Division for a Standard Method 6 Titration

Analysis.

)

e,




From this 0.625 1 sample, a 10 ml aliquot was removed. The 10 ml aliquot
was then taken to a standard volume of 100 ml with distilled, deionized
water. From this standard volume, a 5 ml sample was taken for titration.
This 5 m! sample received 20 mls of 100% isopropanol and a few drops of
thorin indicator. This mixture was then titrated to a pink endpoint with
2.00 mis of barium perchlorate. The sampling crew also obtained a "blank"
sample of the impinger chemicals which were analyzed in the same manner as
the “"Run 4" chemicals. This was to assure that no contaminants were
present in the absorbing solution. The "blank" chemicals were titrated to
a pink endpoint with 0.05 mls, This value was subtracted from the sample
value,

The equivalent SO, present in the initial sample was calculated per the
following equatiohs:

SO, mg/1 = (V_ -V N7V K
2 (e = Vip) (g01n | ()
7 -
Where:

Vt = Yolume of barium perchlorate used for sample = 2.00 m
th = Yolume of barium perchlorate used for blank = 0,05 ml
N = Normality of barium perchlorate titrant = 0.01N
) n = Total volume of solution which contains 302 = 100 ml
vi°'" = volume of sample aliquot = 10 ml
K = Conversion constant = 32,03 mg/meg
v = VYolume of S0, containing sample titrated = 5 ml

2

SO2 mg/1 = (2.00m1-0.05m1)(0.01)[100 m{][32.03 mg][}ooo nﬂ]= 1249.77 mg/)
10 ml meq 1
(5 ml) '

Remembering that this is the concentration of SO2 per liter and the
recovered sample and rinse volume was 0.625 1:

M = 1249.17 mg SO, (0.625 1) = 780.7 or 781 total mg SO
502 T3 2 2

So, analysis yields 781 total mg of SO, for the Run 4 - Method 6 sample.

2

Fluoride Emissions - Fluoride emissions were determined using Alcoa

Sampling Method 4075A coupled with Alcoa Analytical Methods 4076A and
4076B. The equation used for mass emission of F is as follows:

1b/hr F = M {Q Y1 1b 60 min (C)
Vhsta st [m] [THF']




i

A1l of these terms should be familiar to the reader except M The term MF
stands for the total mass of fluoride recovered from the Metﬁod 4075-A
sampling train. This particular train has three areas that collect
fluoride - the nozzle, the thimble and the impingers. Particulate fluoride
is collected in the nozzle and thimble while gaseous fluoride is captured
in the impingers. For analysis, the nozzle wash and a 50 ml sample

from the impinger solution were directly distilled (sulfuric acid
distillation) to 500 ml volume. They were then directly analyzed by
Specific lon Electrode (SIE) and the impinger value was corrected for a
ten-fold dilution. The contents of the thimble had Ca0 added, were ashed
and then fused with NaOH before being distilled (sulfuric acid
distillation) for analysis by SIE. (Refer to Methods 4076A and 4076B.)

For an SIE analysis, a calibration is completed with known concentrations
of fluoride. From the millivolt readings, a line can be determined and the
millivolt reading is plotted vs. the log of the F concentration, The F
concentration of an unknown is determined from this graph (or by the
equation of the line) by reading the Y-axis value for the corresponding
X-axis voltage. The concentration obtained is then factored for dilution
{in this case, all of the concentrations are multiplied by the aliquot
volume (10 m1) and converted to total fluoride by multiplying by the
or1glna1 samp]e volume. Sample calculations for the nozzle wash, thimble
and impinger ( and F., respectively) F content follow. Please note
that the total Hass of f1u3r1de MF) collected by this train is equal to
the sum of F F and F

The nozzle:
- Y _ X LOG Y
‘Calibrations: 2 mg F/1 917 mv 0.301
20 mg F/1 325 mV 1.301
0.20 mg F/1 1490 mv -0.699
200 mg F/1 -258 my 2.301

These values can either be plotted (X vs log Y) or an equation can be
developed:

Y = 10 mx+b where m

b

stope
intercept

The #4 sample nozzle wash sample produced an SIE millivolt reading of 1355
mV which corresponded to a concentration of 0.35 mg F/1. Since the
distillation volume was 500 ml (0.5 1):

Fn = (0.35 mg F/1) (0.5 1) = 0.175 mg F

Calibration plots can be found in the attachments.

The Thimble:

Y X LOG Y
Calibrations: 2mg  F/1 906 mV 0.301
20mg  F/1 321 mV 1.301
0.20 mg  F/1 1486 mV -0.699

200 mg /1 -263 mV 2,301




SIE for the #4 thimble sample gave'a reading of 512 mV which corresponded
to a concentration of 9.43 mg ¥/1. Therefore, total fluoride for the
thimble is equal to:

FT = (9.43 mg F/1) (0.51) = 4,72 mg F
The Impingers:
Y : X LOG Y
Calibrations: 2mg F/1 904 mv 0.301
20 mg  F/1 314 mV 1.301
0.20 mg F/1 1483 mV -0.699
200 mg  F/1 =275 mV 2,301

SIE for the #4 impinger sample gave a reading of 1632 mV which
corresponded to a concentration of 1,070 mg F/1., The impinger volume, as
in Method 6, contains the glassware rinse as well as the original
chemicals, was 0.525 1. Therefore, total fluoride for the impingers is
equal to:

F. = (1.070 mg F/1) (0.525 1) = 0.56 mg F

I
Total Fluoride:

MF = Fn + Ft + FI = 0,35mg + 4.72 mg + 0.56 mg = 5.63 mg F.

Therefore, equation {C) yields:
3

1b/hr £ = 5.63 mgF.[45570 ds ft 1 1b 60 min] = 0.7 1b F/hr
| d???T‘HE%E3["““‘““*aTa] [ i53600 mg] [ = ]

Review of the laboratory data in the attachment shows QA/QC measures
(spiked samples, duplicate samples and blanks} that have been taken.

I hope this letter addresses your needs regarding laboratory
calculations. If I can be of any further assistance, please do not
hesitate to call.

Jrwa | Ol

JAMES V. APICELLA

CC: L. C. Blayden, ATC-C
R. G. Small, Pittsburgh 23
D. Weeter Associates, Louisville, TN
B. W. Bromley, American Rockwool, Spring Hope, NC,




FAX TRANSMISSION
TO: John Kilmer

FROM: Richard Marinshaw
Midwest Research Institute
401 Harrison Oaks Boulevard, Suite 350
Cary, North Carolina 27513
(919) 677-0249, Ext. 5359
FAX: 919-677-0065

DATE: July 7, 1997

RECEIVING FAX NUMBER: 317-578-4250
SENDING FAX NUMBER: 913-677-0065

THIS FAX CONSISTS OF 28 PAGES (INCLUDING THIS PAGE)
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AR QUALITY TECH SERUGER

NC NRDC

Air Quality Section
P.0. Box 27687
Raleigh, NC 27611

Ao s N B i by i e g
it e PP

Attn: Mr. Robert Wooten

Re: Revision - American Rockwool, Spring Hope, NC, Emission Calculations -
of 1988 July 11

Dear Mr. Wooten:

Please discard the original letter and attachment cover page and replace with
the included letter and attachment cover page. There are no corrections for
the attachment itself. The new letter and attachment cover page include the

following revisions:
a) The impinger analysis on Page 4 has been clarified.

b) Under the Total Fluoride section, Page 4, the value for Fn was erroneocusly
reported as 0.35 mg F. It has been corrected to the proper value of
0.18 mg F.

¢} On the attachment cover page, the LSN/ID# for the thimble and impinger
were interchanged. They are now correct.

Sincerely,

Jroria V. Q/wﬂ@»

James V. Apicella
JVA/mm
Attachments

cc: L. C. Blayden, ATC-C
R. G. Small, Pittsburgh 23
D. Weeter Associates, Louisville, TN
B. W. Bromley, American Rockwool, Spring Hope, NC

ALCOA

CENTENNIAL

1988

I
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NC NRDC

Air Quality Section

P.0. Box 27687

Raleigh, NC 27611

Attn: Mr. Robert Wooten

RE: REVISION ~ AMERICAN ROCKWOQOL, SPRING HOPE, NC, EMISSION CALCULATIONS

Dear Mr. Wooten:

As per your request, this letter demonstrates how sulfur dioxide and
fluoride emissions were calculated from the 1988 Feburary compliance
testing at American Rockwools Spring Hope, NC, facility. Run 4, 1988
February 5, has been chosen for specific examples. All referenced data can
be found in the compliance report, Report #93-88-003, 1988 February 26, or
in the attachment.

Sulfur Dioxide - Sulfur dioxide emissions were determined using EPA
Method 6.

The equation used for mass emission of SO2 is as follows:

ib/hr SO =[Mso,, |(Qstd) {1 1b 60 min (A}
Vmstd 253600 g Thr
Where:

Mso = Total mass of S0, collected. = 781 mqg. 3

Vms%d = Dry gas volume metered, corrected to std = 45.84 ft
conditions.

Qstd = Standard volumetric flow rate of gas in = 46360 dscfm
stack.

Ib/hr SO2 =781 mg ] 46360 ds ft3 11b 60 min| = 104.5 lb/hr‘SO2
45.84ft§] min 453600 mg 1 hr .

The dry gas volume (Vmstd) and the standardized volumetric flowrate (Qstd)

are from the test method data. The mass of SO, (M ) recovered from the

samp]e train is obtained through 1aboratory anglys?g of the contents and

rinse of the second, third and fourth impingers. After Run 4 was complete,

the sampling crew quantitative]y recovered the contents of the

aforementioned impingers. These impingers and their connecting glassware

were then rinsed quantitatively and this wash was combined with the

original contents. This 0.625 1 sample was then submitted to

Alcoa's Analytical Chemistry Division for a Standard Method 6 Titration ALCOA

Analysi CENTENNIAL
ysis.

1988
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From this 0.625 1 sample, a 10 ml aliquot was removed. The 10 m)l aliquot
was then taken to a standard volume of 100 ml with distilled, deionized
water. From this standard volume, a 5 ml sample was taken for titration.
This 5 ml sample received 20 mls of 100% isopropancl and a few drops of
thorin indicator. This mixture was then titrated to a pink endpoint with
2.00 mls of barium perchlorate. The sampling crew also obtained a "blank"
sample of the impinger chemicals which were analyzed in the same manner as
the "Run 4" chemicals. This was to assure that no contaminants were
present in the absorbing solution. The "blank" chemicals were titrated to
a ?ink endpoint with 0.05 mls. This value was subtracted from the sample
value.

The equivalent SO2 present in the initial sample was calculated per the
following equatioRs:

S0 mg/]=V-V)N ]K
2 (t tb [Jéo]n ()
v

Where:

Vt = Volume of barium perchlorate used for sample = 2.00 ml
th = Volume of barium perchlorate used for blank = 0.05 ml
N = Normality of barium perchlorate titrant = 0.01IN

v oln = Total volume of solution which contains SO2 = 100 ml
v3 = Volume of sample aliquot = 10 ml

K = Conversion constant = 32.03 mg/meg
v = Volume of SO2 containing sample titrated = 5 ml

SO2 mg/1 = (2.00m1-0.05m])(0.01)[100 ml][32.03 mg][lOOO m1]= 1249.77 mg/1
13 ml meg 1

(5 ml)

Remembering that this is the concentration of 502 per 1iter and the
recovered sample and rinse volume was 0.625 1:

MsoZ = [124?.%? mgSOZ] (0.625 1) = 780.7 or 781 total mg SO2

So, analysis yields 781 total mg of 502 for the Run 4 - Method 6 sample.

Fluoride Emissions - Fluoride emissions were determined using Alcoa
Sampling Method 4075A coupled with Alcoa Analytical Method 4076A. The
equation used for mass emission of F is as follows:

1b/hr F =[MF-—] (Qgyy) [1 1b ] [so min} (C)
Vimstd 453600 mg 1 hr




A1l of these terms should be familiar to the reader except M.. The term Me
stands for the total mass of fluoride recovered from the Metﬁod 4075-A
sampling train. This particular train has three areas that collect
fluoride - the nozzle, the thimble and the impingers. Particulate fluoride
is coliected in the nozzle and thimble while gaseous fluoride is captured
in the impingers. For analysis, the nozzle wash and a 50 ml sample

from the impinger solution were directly distilled (sulfuric acid
distillation) to 500 ml volume. They were then directly analyzed by
Specific lon Electrode (SIE) and the impinger value was corrected for a
ten-fold dilution. The contents of the thimble had Cal added, were ashed
and then fused with NaOH before being distilled (sulfuric acid
distillation) for analysis by SIE. (Refer to Method 4076A.}

For an SIE analysis, a calibration is completed with known concentrations
of fluoride. From the millivolt readings, a line can be determined and the
miltivolt reading is plotted vs. the log of the F concentration, The F
concentration of an unknown is determined from this graph {or by the
equation of the line) by reading the Y-axis value for the corresponding
X-axis voltage. The concentration obtained is then factored for dilution
(in this case, all of the concentrations are multiplied by the aliquot
volume (10 ml) and converted to total fluoride by multiplying by the
original sample volume. Sampie calculations for the nozzle wash, thimble
and impinger (Fn, Ft and F., respectively) F content follow. Please note
that the total mass of flubride (MF) collected by this train is equal to
the sum of Fn’ Ft and Fi'

The nozzle:

Y X LOG Y
Calibrations: 2 mg F/1 917 mV 0.301
20 mg F/1 325 mv 1.301
0.20 mg F/1 1490 mV -0.699
200 mg F/1 -258 mv 2.301

These values can either be plotted (X vs log Y) or an equation can be
developed:

Y =10 mx+b slope

intercept

where m
b

uwon

The #4 nozzle wash sample produced an SIE millivolt reading of 1355 mv
which corresponded to a concentration of 0.35 mg F/1. Since the
distillation volume was 500 m1 (0.5 1):

Fn = {0.35 mg F/1) (0.5 1) = 0.175 mg F or 0.18 mg F

Calibration plots can be found in the attachments.

The Thimble:

Y X LOG Y
Calibrations: 2 mg F/1 906 mV 0.301
20 mg F/1 321 mV 1.301
0.20 mg F/ 1486 mV -0.699

200 mg F/1 =263 mV 2.301




SIE for the #4 thimble samplie gave a reading of 512 mV which corresponded
to a concentration of 9.43 mg F/1. Therefore, total fluoride for the
thimble is equal to:

Ft = (9.43 mg F/1) (0.51) = 4,72 mg F

The Impingers:

Y X LOG Y
Calibrations: 2mg F/ 904 mv 0.301
20 mg  F/1 314 mV 1.301
0.20mg  F/1 1483 mV -0.699
200 mg  F/1 -275 mV 2.301

The analysis of the impingers differs from that of the nozzle and
thimble. The nozzle and thimble analyses make use of the entire
submitted sample., Due to the large volume of the impinger field sample
(Vo = 0.525 1) only a 50 ml aliquot {Va) is used for analysis. This
fluoride containing aliquot is distilled by sulfuric acid distillation to
a fluoride containing distillate volume (V,) of 500 ml. This is
equivalent to a tenfold dilution in the fluoride concentration because
the same mass of fluoride that was originally in the 50 ml aliguot is now
in the 500 ml distillate. From the distillate a 10 ml aliquot is taken
for SIE analysis where it produced a reading of 1632 mV. This value
corresponded to a distillate fluoride concentration (Cd} of 0.1070 mg
F/1. The distillate concentration is not equal to field sample
concentration (Ca).

Therefore:

u

Ca = {vd/va) Cd = (500 m1/50 m1) (0.1070 mg F/1) = 1.070 mg F/1

Since the field sample volume was 0.525 1 and its concentration was 1,070
mg F/1, the same as the 50 ml aliquot, the total mass of fluoride
contained in the impingers (Fi) equals:

Fi = Vf Ca = {0.525 1) (1.070 mg F/1) = 0.56 mg F.

Tatal Fluoride:

MF =Fn+ Ft +Fi =0.18mg + 4.72 mqg + 0.56 mqg = 5.46 mg F.
Therefore, equation (C) yields:

1b/hr F = 5.46 mgF3[45570 ds ft3] [1 b ] [60 rn'in] = 0.7 1b F/hr
g

47.21 dsft min 453600 m hr




Review of the laboratory data in the attachment shows QA/QC measures
(spiked samples, duplicate samples and blanks) that have been taken.

I hope this letter addresses your needs regarding laboratory
calculations. If I can be of any further assistance, please do not
hesitate to call.

Sincerely, .

’ ‘r.'
6-.:1,,.\_;4 \/. OIMQ\
JAMES V. APICELLA
Attachments

CC: . C. Blayden, ATC-C
. G. Small, Pittsburgh 23
. Weeter Associates, Louisville, TN

. W. Bromley, AmericanRockwool, Spring Hope, NC.

Lo
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Test Objective

The emission rates for particulate matter, sulfur dioxide and fluorides as

well as opacity were determined for the_common stack serving American
Rockwool's two cupolas and their baghouses. The emissions were determined

for two separate conditions:

1. Zero substitution for coke (Background) 1988 February 3-4
2. 710 1b SPL*/hr/cupola {710 SPL) 1988 February 5

*SPL is an aluminum smelting cell by-product which was substituted for coke
on & 1b carbon/1b carbon basis.

Summary of Test Results

Results from the test program are summarized and compared to Air Permit No.
3578R6 1imits in Table 1.

TABLE 1

Average Emissions vs. Permit Limits
Cupola/Baghouse Common Stack

Particulate Matter

1h/hr Fluoride Sul fur Dioxide Opacity
Condition Front Half Total* 1b/hr 1b/hr 1b/mm Btu ®
Background 2.1 3.0 0.23 144.1 1.1 <5
710 SPL 3.8 4.0 0.86 111.0 0.9 <5
Air Permit
No. 3578Ré 10 - 6.0 100.0 2.3** C20***

*Total includes particulate from impinger train. Back half reported but not
counted against permit.
**North Carolina Air Pollution Control Regulations 466:0516
***Cannot exceed more than 20% opacity when averaged over a six minute period,
except that six minute periods averaging not more than twenty percent
opacity may occur not more than once in any hour nor more than four times
in any 24-hour period.

Particulate matter, fluorides and opacity are well within permitted limits.
While SO, exceeds the Maximum After Control Emissions 1imit of 100 1b/hr by
44 .1 ]b/ﬁr (Background) and 11.0 1b/hr (710 SPL), the calculated SO
emissions from the fuel are well within the 1imit [1.1 1b SO./mm Bta
(Background) and 0.9 1b SO,/mm Btu (710 SPL) vs. 2.3 1b SO /ﬁm Btu (1imit)]
defined by the North Carol?na Air Pollution Control Regu]agions Title 15,
Chapter 2, Subchapter 20, Section .0516 "Sulfur Dioxide Emissions from Fuel
Burning Installations”.
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PROCESS DESCRIPTION

\/ﬂ_\
Figure 1 shows™~hgw mineral wool is\produced at the Spring Hope plant of

American Rockwool)~Inc. A cupola ﬂs used to melt a combination of rock and
slag. The molten pro which exits the bottom of the cupola is directed
onto a horizontal axis spinning disc. The resultant fibers are then
collected in a blow chamber where pil is used to control dust. The fibers
pass through a tumbler to remove unwanted particles, then to a bagger.

Large, spherical particles (shot), produced by the spinning head, are
conveyed to a pit under the cupola using a small flow of water.
Occasionally unwanted slag is tapped from the bottom of the cupola directly
into the pit containing the "shot".

Emissions from the cupola are controlled by a spark boxXvand baghouse. All
air from the material collection and handling portions of the operation is
scrubbed by a water spray system,

The plant utilizes two cupolas each equipped with its own fume control
system. The emissions from both are combined into a common stack at the
baghouse outlets.

The cupolas are charged at an average rate of 3.6 charges per hour of the
following compositions:

Background 710 1b/hr SPL
Charge 1D Charge 1b
Coke 385-400 ~ Coke 260
SPL 0 SPL 225
Duquesne Slag 1300 Dugquesne Slag 1300
Trap Rock 1100 Trap Rock 1100
Lime 50 Lime 50
Steel 400 Steel 400
Tennessee Slag 400 Tennessee Slag 400

SAMPLING PROCEDURES

Testing was done according to the proposal submitted by J. E. Gibb dated
1988 January 05.

Sampling Locations - The 6 ft I.D. stack has two sampling ports 90° apart.
Six points were sampled per port. Each point was sampled.5-minutes for a
total sampling time of 60 minutes. The sampling location was B diameters
downstream and 6 diameters upstream from any disturbance. The stack
sampling locations are shown in Figure 2. No cyclonic flow was present.

Particulate Matter - Sulfur Dioxide - Opacity - The determination of these
emissions followed procedures outlined by the U.S. Environmental Protection
Agency (EPA) in Title 40 of the Code of Federal Regulations {CFR), Part 60,
Appendix A. '
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o Method 1 - "Sample and Velocity Traverses for Stationary Sources”

o Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow
Rate {(Type S Pitot Tube)"

o Method 3 - "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry
Molecular Weight" ’

o Method 4 - “"Determination of Moisture Content in Stack Gases"

o Method 5 - “Determination of Particulate Emissions from Stationary
Sources", See Figure 3

0 Method & - "Determination of Sulfur Dioxide Emissions from Stationary
Sources"

o0 Method 9 - "Visual Determination of the Opacity of Emissions from

Stationary Sources"

Fluoride Emissions - Fluoride Emissions were determined using Alcoa Method
4075A (approved by the State of North Carolina and Federal EPA) in _
conjunction with the necessary Federal Methods (1 through 4) to obtain
isokinetic sampling for total particulate and gaseous fluoride. The method
requires a cellulose thimble to remove particulate fluoride and ice cooled
impingers of 1.0N sodium hydroxide for scrubbing gaseous fluoride (see
Figure 4.

Raw Materials - Samples of the raw materials were taken from each charge.
They were accumulated in separate 55 gallon drums over the three day test
period. Different types of raw materials were not stored in the same
drums, nor were they allowed to mix at any time during size reduction
and/or analysis. This procedure netted composite samples between three and
four hundred pounds for each of the raw materials. A mineral company,
Kennedy Van Saun, Inc., handled the size reduction process which included
the following steps for each material.

First the entire contents of the barrel were crushed to minus 3/8 inch and
homogenized. From this mix forty pounds were split out and reduced to
minus 40 mesh. After homogenization, thirty-five pounds were split out,
reduced to minus 4 mesh and again homogenized. From this sample five
pounds were split out, reduced to minus 10 mesh, once again homogenized and
finally one quarter of a pound was reduced to wminus 60 mesh, This
thoroughly mixed, finely ground sample was then submitted for analysis by
Alcoa's Analytical Chemistry Division.

ANALYTICAL PROCEDURES

Particulate Emissions

Particulate emissions were determined following procedures outlined in EPA
Method 5. Particulate samples collected on Reeve Angel 934 AH glass fiber
filters were analyzed gravimetrically. The probe and nozzles were washed
with acetone. The wash was transferred to tared beakers and evaporated to
dryness. This residual weight was included in the analysis. The back half
was washed with 80% isopropanol and collected with the isopropanol used
during the test in tared beakers. The residual weight was determined after
the beakers were evaporated to dryness. :




Fluoride and Sulfur Emissions

Alcoa's Analytical Chemistry Division {ACD) used Alcoa Method 4076A (a
combination of ashing, fusion, sulfuric acid distillation and selective ion
electrode) to measure particulate and gaseous fluoride. ACD used
procedures outlined in EPA Method 6 to measure the total sulfur in the
source samples. Gravimetric analysis (a combination of fusion, titration
and precipitation) was used to measure sulfur in the raw materials.

Btu Content

The Btu content of coke and SPL was determined by standard Alcca Method
1121 which uses a Parr Bomb calorimeter.

Opacity

A certified, qualified observer was used as per EPA Method 9
specifications. The certification is included in Appendix C.

QUALITY CONTROL PROCEDURES

Quality control procedures were followed for all aspects of field sampling
including sample preservation and holding time; reagent quality; analytical
method; analyst training; and instrument cleaning, calibration and safety.
These procedures are consistent with EPA guidelines documented in "Quality
Assurance Manuals for Air Pollution Measurement Systems," Vol. 3,
“Stationary Source Specific Methods" (EPA-600/4-77-027b).

RESULTS

A composite of results from the test program is presented in Tables 2 and 3
of this report. Complete results, production data, raw data, calibration
data and Taboratory results are given in the Appendices.

DISCUSSION

A series of precompliance tests were run at the background condition,

350 1b SPL/hr per cupola and 700 1b SPL/hr per cupola at this facility

1988 January 13-17., Table 4 includes a summary of all test data.
Comparison of precompliance results to the results of the compliance test
shows excellent agreement. It should be noted that all of the Quality
Assurance/Quality Control procedures and approved methods presented for the
1988 February 3-5 tests were also enforced for the 1988 January 13-17
testing program,

Testing

The test program went smoothly with only minor modifications. One problem
encountered was the volatilization of the isopropanol in the Method 6
train. Even packed with ice, accurate determinations of stack gas moisture
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were not always possible from this train.  Since the 4075A train did not
have this problem and the tests were simultaneous, Method 4075A moisture
determinations were used for some Method 5 calculations. In reference to
EPA Method 3, Fyrites were substituted for an Orsat analysis. While this
is acceptable for carbon dioxide, it was justified for oxygen because the
exhaust was mostly ambient air not combustion air, and the tests only
required percent oxygen for molecular weight calculations. Reading
Fyrites to an accuracy within one-half percent introduces negligible error
into the molecular weight and ensuing calculations.

Process

The plant ran fairly consistent over the test times with only a minor upset
in one of the cupolas during Run 6. Therefore, Run 7 was undertaken. Run
6 was included in the results because the upset was related to excessive
tapping of the cupola bottoms. This did not affect gaseous emissions
because combustion of charged materials was not interrupted. Particulate
emissions temporarily increased (by approximately 1 1b/hr) but that was due
to the faster rate of descent among the components in the cupola.

Although the average charge flows {(1b/hr) were not always consistent with
the permit specifications, the weight composition (1b material/charge) was
consistent with the predetermined goal (see Appendix B).
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MEMORANDUM

DATE: August 25, 1988
TQ0: Ken Schuster/Jerry Clayton
FROM: Robert Wooten

SUBJECT: Revision of Review of Emission Test Report for American Rockwool,
Inc., Spring Hope, Nash Co., N.C., performed May 17-19, 1988.

The subject report was received July 1, 1988 with additional information
received August 8, 1988. The test was performed by personnel of the Aluminum
Company of America (ALCOA). The main purpose of the test was to determine
fluoride emissions when producing rockwool with spent pot linings (SPL) salvaged
from ALCOA's aluminum production operations. It was desired to show to what
extent fluoride emissions increase when SPL is substituted for coke. It was
also desired to show to what extent the addition of lime decreases fluoride
emissions. The filter used for fluoride testing was weighed for particulate
determination. Sulfur dioxide was also measured.

The method used for particulate determination involved weighing the sampling
thimble used to collect particulate fluorides. Due to the filter being
cellulose, it tended to gain atmospheric moisture readily which made the
accuracy of the weighings slightly uncertain. Also, probe and filter holder
washings were omitted. The particulate values should be somewhat less accurate
than a properly performed Method 5 test.

The particulate emission test is insufficient to determine compliance. £EPA
Method 5 should be performed on the cupola stack and the duct scrubber stack.
To meet the requirement of condition 5 of the permit, it will be necessary to
determine the input to the blow chamber, the c¢leaning process transfer cyclone,
and the bagging process transfer cyclone.

Sulfur dioxide emissions were determined using a method said to be like EPA
Method 15. WNone of the necessary supporting data was provided. It is not
possible to accept the SO, results since there is nothing to show that correct
procedures were followed.” Also, the heat input is undetermined and SO2 may come
from other than fuel.

The method used for fluoride measurement was ALCOA Method 4075A. This method is
similar to EPA Method 13B. After discussing certain deétails of the the test
method with Gary McAliister of the EPA, I have concluded that Method 4075A
should give accurate results -for this source.

The attached table summarizes the fluoride emissions for the three operating
conditions tested. The charge makeup and number of charges per hour given in
Table 1 on page 2 of the report should be regarded as only nominal. 1 computed
SPL, Lime, and coke charge rates from the production records covering the shift
during which testing was performed. You may wish to have American Rockwool
verify my numbers as their production records as reproduced in the report are a
1ittle confusing.




American Rockwool
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Page 2

The first test run of condition B showed lower fluorides than the next three
runs. It is not possible to say if the test run is flawed. If it is omitted,
the average fiuoride emission rate increases 23% (7.84 1bs/hr to 9.67 1bs/hr).

Only two fluoride runs were performed for condition D due to process problems.
I accept the results of the two test runs performed.

For condition A, [ calculated an emission factor of .000259 1b F/ 1b coke. Ffor
condition B, I got .00557 1b F/ 1b SPL (using 7.41 1b F/hr}. This is 21.5 times
greater than for coke pound for pound. Since more than a pound of SPL will
replace a pound of coke, the actual fluoride increase should be greater,

For condition D, I found .00205 1b F/ 1b SPL with .107 1b lime/ 1b SPL. The
emission factor for SPL with 1lime is 7.9 times that for coke. Note again that
more SPL will be used than the weight of coke reduced.

The fluoride emission standard for this source is given in condition 11 of
Permit # 3578R7. The use of 1420 1bs/hr of SPL in both cupolas combined is
allowed. The fluoride emissions must not increase over 2.8 lbs/hr (total) when
using SPL compared to what the Tluoride emissions would be without SPL.

Test condition B shows a fiuoride increase of 7.11 1b/hr over condition A with
an SPL input of 1329.8 1b/hr (380 1b/hr less than the maximum allowed). If the
first test run is omitted, the increase is 8.94 1b/hr. The B condition test
shows that the cupolas violate the permitted fluoride increase limit set in the
permit when SPL without lime is used.

Test condition D was allowed by permit for a limited time to establish emissions
if lime is added along with the SPL. Condition D shows a fluoride increase of
4_.37 1b/hr over condition A with a SPL input of 2382 1b/hr. If the emission
factor found from this test is applied to the 1420 1b/hr SPL allowed by the
permit, the fluoride emission due to SPL is 2.911 lb/hr. O0Of course, when SPL is
used, it replaces coke at somewhat more than a pound of SPL per pound of coke.
If it were a pound for a pound, the fluoride increase would be .001791 1bF/1b
SPL or, for 1420 1b SPL/hr, 2.54 1bF/hr increase which is within the 2.8 1b/hr
increase allowed.

As [ understand it, the condition D test was not intended to determine
compliance with Permit # 3578R7 operating conditions and emission limits. The
results are useful for predicting fluoride emissions when lime is added to the
cupolas in the proportions used for the Condition D test.

According to Ken Schuster, the real fluoride concern is that actual fluoride
emissions not exceed six {6) pounds per hour and that the annual fluoride
increase due to using SPL not exceed three tons. The six 1b/hr figure comes
from modeling. The 2.8 lb/hr increase figure in the permit comes from
assumptions (apparently incorrect) about pre-SPL fluoride emissions and the six
1b/hr modeling value.

Attachment

cc: Mike Aldridge
Central File via Lee Daniel
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1988 August 4

NC NRDC

Air Quality Section

P.0. Box 27687

Raleigh, NC 27611

Attn: Mr. Robert Wooten

RE: 1988 MAY AMERICAN ROCKWQOL, SPRING HOPE, NC, EMISSION CALCULATIONS

Dear Mr. Wooten:

As per your request, this letter demonstrates how fluoride emissions were
calculated from the 1988 May testing at American Rockwools Spring Hope, NC,
Facility. Run 1, 1988 May 17, has been chosen for specific examples. Al}
referenced data can be found in the formal report, #93-88-005, dated 1988 May
14, or in the attachment.

Fluoride Emissions - Fluoride emissions were determined using Alcoa Sampling
Method 4075A coupled with Alcoa Analytical Method 4076A. The equation used for
mass emission of F is as follows:

1b/hr F = Me_ (Qstd) 1 1b 60 min (A)
Vmstd 453600 mg I ohr

In equation (A) Vmstd is the dry standard volume of stack gas sampled during
Run 1 and td is the dry standard volumetric flow rate for the stack gas
during Run I.” The term M. stands for the total mass of fluoride recovered from
the Method 4075-A sampling train. This particular train has three areas that
coliect fluoride - the nozzle, the thimble and the impingers. Particulate
fluoride is collected in the nozzle and thimble while gaseous fluoride is L
captured in the impingers. For analysis, the nozzle wash and a 100 m] sample _.J*7 .
from the impinger solution were directly distilled (sulfuric acid distillation) ‘i*..
1o 500 ml volume. They were then directly analyzed by Specific Ion Electrode i, 7. -
(SIE) and the impinger value was corrected for a dilution. The contents of the p-°
thimble had Ca0 added, were ashed and then fused with NaOH before being :
distilled (sulfuric acid distillation) for analysis by SIE. {(Refer to Method
4076A.) N, RV SIAY: h,-jurT"Cw/J “ A oz ate .
) ) 5%'t M Al £y m M ys Afactf ke Of
For an SIE analysis, a calibration is completed wi known concentrations
{analytical standards) of fluoride solutions. For each fluoride solution SIE
yields a specific millivolt reading. From the miliivolt readings and their
respective fluoride concentrations a line can be determined. The millivoit
reading is plotted vs the log of the F concentration. The F concentration of a
sample solution (usually a 10 ml aliquot from the H,S0, distillate) is
determined from this graph {(or by the eguation of tfie ?ine) by taking the
antilog of the Y-axis value for the corresponding X-axis voltage. The fluoride
concentration obtained is then factored for dilution {when applicable) and
converted to total fiuoride mass. Sample calculations for the nozzle wash,
thimble and impinger (Fn, Ft and Fi’ respectively) F content follow. ALCOA

1988

!II
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Please note that the total mass of f1u0r1de (MF) collected by this train is
equal to the sum of F n? F, and F :

t
The nozzle:
Y X LOG Y
Calibrations: 2 mg F/1 828 mV 0.301
20 mg F/1 244 mV 1.301
0.20 mg F/1 1341 mV -0.699
200 mg F/1 =346 my 2.301

These values can either be plotted (X vs log Y) or an equation can be
developed:

Y = 10 MX*D here m slope

b = intercept
The Run 1 nozzle wash sample produced an SIE millivolt reading of 1205 mV which
corresponded to a concentration of 0.395 mg F/1. Since the distillation volume
was 500 m1 (0.5 1):

= (0.395 mg F/1) (0.5 1) = 0.198 mg F or 0.20 mg F

Calibration plots can be found in the attachments.

The Thimble:

¥ X L0G Y

Calibrations: 2 mg F/1 844 mV 0.301
20 mg F/ 266 mV 1.301

0.20 mg FA 1357 mV -0.699

200 mg F/ -327 mv 2.301

SIE for the Run 1 thimble sample gave a reading of 728 mV which corresponded to
a concentration of 3.175 mg F/1. Therefaore, total fluoride for the thimble is
equal to:

Ft = (3.175 mg F/1) (0.5 1) = 1.588 mg F or 1.59 mg F

The Impingers:

Y X LOG Y

Calibrations: 2mg F/Y 898 mv 0.301
20mg F/ 308 mv 1.301

0.20 mg F/1 1420 mV -0.699

200 mg  F/ =279 mv 2.301

The analysis of the impingers differs from that of the nozzle and thimble. The
nozzle and thimble analyses make use of the entire submitted sample. Due to
the Targe volume of the impinger field sample (V. = 0.510 1) only a 100 ml
aliquot (Va) is used for analysis. This fluoride containing aliquot is
disti]]ed by sulfuric acid distillation to a filuoride containing distillate
volume (V) of 500 m1. This is equivalent to a five-fold dilution in the
fluorlde goncentrat1on because the same mass of fluoride that was originally in
the 100 m! aliquot is now in the 500 ml distillate.
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From the distillate a 10 ml aliquot is taken for SIE anmalysis where it produced
a reading of 1238 mV. This value corresponded to a distillate fluoride
concentration (Cd) of 0.479 mg F/1. The distillate concentration is not equal
to field sample concentration (Ca).

Therefore:
= (Vd/va) Cd = (500 m1/100 m1) (0.479 mg F/1) = 2.395 mg F/1

Since the field sample volume was 0.510 1 and its concentration was 2.395 mg
F/1, the same as the 100 ml aliquot, the total mass of fluoride contained in
the impingers (Fi) equals:

= (0.510 1) (2.395 mg F/1) = 1.22 mg F.

Total Fluoride:

M. =Fn +Ft +Fi =0.20mg +1.59 mg + 1.22 mg = 3.01 mg F.

F
Therefore, equation (A) yields:

mg F. [38019 ds f1;3] [1 1b ] [60 min} = 0.39 1b F/hr
g

lb/hr F = 1
8 dsft min 453600 m hr

3.0
38.2

Review of the laboratory data in the attachment shows QA/QC measures (spiked
samples, duplicate samples and blanks} that have been taken.

I hope this letter addresses your needs regarding laboratory calculations. If
I can be of any further assistance, please do not hesitate to call.

Sincerely,
3,‘,1 LV Qe &é&
JAMES V. APICELLA PR
Attachments
CC: L. C. Blayden, ATC-C

R. G. Small, Pittsburgh 23

D. Weeter Associates, Louisville, TN
B. W. Bromley, American Rockwool, Spring Hope, NC.
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PARTICULATE, SULFUR DIOXIDE, AND
FLUORIDE EMISSIONS
FROM MINERAL WOOL PRODUCTION
WITH VARYING CHARGE COMPOSITIONS

AMERICAN ROCKWOOL, INC.
SPRING HOPE, NC 27882

TEST PERIOD: 1988 MAY 17-19
PERMIT NO. 3578R7, 1988 MAY 13

BY

JAMES V. APICELLA
ENVIRONMENTAL SCIENTIST
ENVIRONMENTAL CONTROL LABORATORY
ALUMINUM COMPANY OF AMERICA
ALCOA TECHNICAL CENTER
ALCOA CENTER, PA 15069

REPORT NO, 93-88-005
1988 JUNE 14
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Test Objective

The emission rates for particulate matter, sulfur dioxide and fluorides
were determined for the common stack serving American Rockwool's two
cupolas and their baghouses. Emissions were determined for three-different
charges or conditions. The conditions correspond to ltem 16 of Air

Permit No. 3578R7. The approximate consist of each charge is listed in
Table 1.

TABLE 1
Average Charge Makeup\Per Cupola

1988 May 17 1988 May 18 1988 May 19
Charge (1b) Condition A Condition B Condition D v

—_— _—_— N —_— .

\ b w2 tii—.ff"r

SpL* 0 i 210 =1 450 Wieo gy
Lime 0 TFILa 0 e 50 i
Coke 35 gev.] QT pep 7 LIE 180 138 QUL
Duquesne Slag 1300 1300 1300
Trap Rock 1100 1100 1100
Steel Slag 400 400 400
Tennessee Slag 400 400 400
Avg. # charges/hr 3.5 3.4 3.0

*SPL is an aluminum smelting cell byproduct (SCB) which is substituted for
coke on a 1b carbon/1b carbon basis.

Summary of Test Results

Results from the test program are summarized in Table 2.

TABLE 2
Average Total Emissions for égé;Egégiéjpperation
Cupola/Baghouse Common

Particulate Matter

1b/hr Fluoride Sulfur Dioxide
Condition Front Half* 1b/hr 1b/hr
A 1.2 0.73 104.7
B 1.8 7.84 95.2
D 1.8 5.10 57.1

*Method 4075A does not account for particulate matter captured in the back
half of the impinger train.
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PROCESS DESCRIPTION

Figure 1 shows how mineral wool is produced at the Spring Hope plant of
American Rockwool, Inc. A cupola is used to melt a combination of rock and
slag. The molten product which exits the bottom of the cupola is directed
onto a horizontal axis spinning disc. The resultant fibers are then
collected in a blow chamber where 0il is used to control dust. The fibers
pass through a tumbler to remove unwanted particles, then to a bagger.

Large, spherical particles (shot), produced by the spinning head, are
conveyed to a pit under the cupola using a small flow of water,
Occasionally unwanted slag is tapped from the bottom of the cupola directly
into the pit containing the “shot".

Emissions from the cupola are controlled by a spark box and baghouse. All
air from the material collection and handling portions of the operation is
scrubbed by a water spray system.

The plant utilizes two cupolas each equipped with its own fume control
system. After being collected by the fume control system, the gases are
passed through their respective spark box and baghouse. After exiting the
baghouse the gas streams are combined intoc a common stack before being
emitted to the atmosphere.

SAMPLING PROCEDURES
The testing procedures followed were essentially those proposed by J. E.
Gibb on 1988 January 05, reference Dr. Weeter's 1988 May 02 letter to Ken
Schuster.

Sampling Location

The stack sampling location was designed 8 diameters downstream and 6
diameters upstream from the nearest disturbance. At this point in the 6 ft
[.D. stack there are two 4 in. ports 90° apart., This is illustrated in
Figure 2. For isokinetic sampling, six points were sampled per port at
five minutes per point. For gas chromatography, a tefion probe was
inserted at a point of average velocity. There was no cyclonic flow at
this location.

Fluoride Emissions

Fiuoride Emissions were determined using Alcoa Method 4075A (approved by
the State of North Carolina and Federal EPA)} in conjunction with the
necessary Federal Methods (1 through 4) to obtain isokinetic sampling for
total particulate and gaseous fluoride. The method requires a cellulose
thimble to remove particulate fluoride and ice cooled impingers of 1.0N
sodium hydroxide for scrubbing gaseous fluoride (see Figure 3).

Particulate Emissions

Particulate emissions were determined from the front half of the Method
4075A sampling train. Total particulate was collected by the cellulose
thimble which had been tared before use.




Sulfur Dioxide Emissions

Sulfur dioxide emissions were determined by gas chromatography and flame
photometric detection (GC-FPD). The sampling method paralleled EPA Method
15. The stack gas was drawn through a teflon probe into a glass sample
bulb. They were heated or insulated as necessary to prevent condensation
in the sample line and bulb. After drawing ten times the bulb's volume
through the bulb (a purge to insure only the stack gas is present) it was
immediately taken to the GC-FPD for analysis.

Raw Materials

Samples of Duquesne Siag, Tennessee Slag and Spent Potlining {SCB) were
taken from each charge. They were accumulated in separate 55 gallon drums
over the three day test period. Different types of raw materials were not
stored in the same drums, nor were they allowed to mix at any time during
size reduction and/or analysis. This sampling procedure yielded four drums
of each type of slag and three drums of SCB. These drums were then shipped
to Kennedy Van Saun for size reduction. Each drum of SCB was reduced
individually according to the description below but the slags were first
composited as follows: One quarter of the contents for each drum of
Duquesne Slag was placed into 2 new drum after the contents of the original
drums were thoroughly mixed. After the four drums were used to create this
new composite drum, the composite drum was treated the same as the SCB.
This procedure was also followed for the Tennessee Slag.

First the entire contents of the barrel are crushed to minus 3/8 inch and
homogenized. From this mix forty pounds are split out and reduced to minus
40 mesh. After homogenization, thirty-five pounds are split out, reduced
to minus 4 mesh and again homogenized. ¥From this sample five pounds are
split out, reduced to minus 10 mesh, once again homogenized and one guarter
of a pound is reduced to minus 60 mesh. This thoroughly mixed, finely
ground sample is submitted for analysis by Alcoa's Analytical Chemistry
Division.

ANALYTICAL PROCEDURES

Fluoride Emissions

Alcoa's Analytical Chemistry Division (ACD) used Alcoa Method 4076A (a
combination of ashing, fusion, sulfuric acid distillation and selective ion
electrode) to measure particulate and gaseous fluoride.

Particulate Emissions

Particulate emissions were determined gravimetrically. Prior to testing,
the Method 4075A thimbles were heated, desiccated and tared. The tare
weights were recorded. After testing, the thimbles were once again heated,
desiccated and weighed before being turned in for particulate fluoride
analysis. Particulate emissions were determined from the net weight gain
of the thimbles.
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SUMMARY

Compliance Report Summary

Company: American Rockwool, Inc.
P.0. Box 880
Spring Hope, NC 27882

Source Tested and Date:
Common Baghouse Stack for Cupolas 1
1988 February 3-5

Test Crew: Aluminum Company of America's
Environmental Control Laboratory

Test Crew and Observers:
Testers

J. E. Gibb
Sr. Environmental Scientist

L. C. Blayden
Manager

J. V. Apicella
Environmental Scientist

S. J. Robuck
Senior Engineer

L. D. Penix
Environmental Technician

B. G. Breisinger
Sr. Staff Technician

Nancy Frerichs
Mechanical Engineer
Tennessee Operations

Analytical Facilities:

Method 5 Analysis

Environmental Control Laboratory
Alcoa Technical Center

Alcoa Center, PA

L., D. Penix, Analyst

" Method 4076A Analysis
Analytical Chemistry Division
Alcoa Technical Center
Alcoa Center, PA
S. Deiseroth, Analyst

Btu Analysis

Analytical Chemistry Division
Alcoa Technical Center

Alcoa Center, PA

A. J. Kochanowski, Analyst

and 2

Observer

Ernie Fuller
State of North Carolina
Dept. of Natural Resources

Method 6 Analysis
Analytical Chemistry Div.
Alcoa Technical Center
Alcoa Center, PA

J. W. Cashell, Analyst

Elemental Sulfur Analysis
Analytical Chemistry Diviston
Alcoa Technical Center

Alcoa Center, PA

J. W. Cashell, Analyst
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Test Objective

The emission rates for particulate matter, sulfur dioxide and fluorides as

well as opacity were determined for the_common stack serving American
Rockwool's two cupolas and their baghouses. The emissions were determined

for two separate conditions:

1. Zero substitution for coke (Background) 1988 February 3-4
2. 710 1b SPL*/hr/cupola (710 SPL) 1988 February 5

*SPL is an aluminum smelting cell by-product which was substituted for coke
on a 1b carbon/1b carbon basis.

Summary of Test Results

Results from the test program are summarized and compared to Afr Permit No.
3578R6 limits in Table 1.

TABLE 1

Average Emissions vs. Permit Limits
Cupola/Baghouse Common Stack

Particulate Matter

1b/hr Fluoride Sulfur Dioxide Opacity
Condition Front Half Total® Tb/hr Ib/hr 1b/mm Btu %
Background 2.1 3.0 0.23 144.1 1.1 <5
710 SPL 3.8 4.0 0.86 111.0 0.9 <5
Air Permit
No. 3578R6 10 -- 6.0 100.0 2.3%* <20%*x

*Total includes particulate from impinger train. Back half reported but not
counted against permit.

**North Carolina Air Pollution Control Regulations 466:0516

***Cannot exceed more than 20% opacity when averaged over a six minute period,
except that six minute periods averaging not more than twenty percent
opacity may occur not more than once in any hour nor more than four times
in any 24-hour period.

Particulate matter, fluorides and opacity are well within permitted 1imits.
While SO, exceeds the Maximum After Control Emissions 1imit of 100 1b/hr by
44,1 ]b/ﬁr (Background) and 11.0 1b/hr (710 SPL), the calculated SO
emissions from the fuel are well within the 1limit [1.1 1b $O,/mm Bta
(Background) and 0.9 1b SO,/mm Btu (710 SPL) vs. 2.3 1b SO,/fm Btu (1imit)]
defined by the North Carolfna Air Pollution Control Regulafions Title 15,
Chapter 2, Subchapter 20, Section .0516 "Sulfur Dioxide Emissions from Fuel
Burning Installations".
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PROCESS DESCRIPTION

Figure 1 shows how mineral wool is produced at the Spring Hope plant of
American Rockwool, Inc. A cupola is used to melt a combination of rock and
slag. The molten product which exits the bottom of the cupola is directed
onto a horizontal axis spinning disc. The resultant fibers are then
collected in a blow chamber where 0il is used to control dust. The fibers
pass through a tumbler to remove unwanted particles, then to a bagger.

Large, spherical particles (shot), produced by the spinning head, are
conveyed to a pit under the cupola using a small flow of water.
Occasionally unwanted slag is tapped from the bottom of the cupola directly
into the pit containing the “shot",

Emissions from the cupola are controlled by a spark box and baghouse. All
air from the material collection and handling portions of the operation is
scrubbed by a water spray system.

The plant utilizes two cupolas each equipped with its own fume control
system, The emissions from both are combined into a common stack at the
baghouse outlets,

The cupolas are charged at an average rate of 3.6 charges per hour of the
following compositions:

Background 710 1b/hr SPL
Charge 1D Charge 1b
Coke 385-400 Coke 260
SPL 0 SPL 225
Duguesne Slag 1300 Duquesne Slag 1300
Trap Rock 1100 Trap Rock 1100
Lime ' 50 Lime . 50
Steel 400 Steel 400
Tennessee Slag 400 Tennessee Slag 400

SAMPLING PROCEDURES

Testing was done according to the proposal submitted by J. E. Gibb dated
1988 January 05.

Sampling Locations - The 6 ft I.D. stack has two sampling ports 90° apart.
Six points were sampled per port. Each point was sampled_5-minutes for a
total sampling time of 60 minutes. The sampling location was 8 diameters
downstream and 6 diameters upstream from any disturbance. The stack
sampling locations are shown in Figure 2. No cyclonic flow was present,

Particulate Matter - Sulfur Dioxide - Opacity - The determination of these
emissions followed procedures outlined by the U.S. Environmental Protection
Agency (EPA) in Title 40 of the Code of Federal Regulations (CFR), Part 60,
Appendix A.




_4-

0 Method 1 - "Sample and Velocity Traverses for Stationary Sources"

o Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow
Rate (Type S Pitot Tube)"

0 Method 3 - "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry
Molecular Weight" '

o Method 4 - "Determination of Moisture Content in Stack Gases"

0 Method 5 - "Determination of Particulate Emissions from Stationary
Sources", See Figure 3

0 Method 6 - "Determination of Sulfur Dioxide Emissions from Stationary

Sources”
Method 9 - "Visual Determination of the Opacity of Emissions from
Stationary Sources"

o

Fluoride Emissions - Fluoride Emissions were determined using Alcoa Method
4075A Tapproved by the State of North Carolina and Federal EPA) in )
conjunction with the necessary Federal Methods (1 through 4) to obtain
isokinetic sampling for total particulate and gaseous fluoride. The method
requires a cellulose thimble to remove particulate fluoride and ice cooled
impingers of 1.0N sodium hydroxide for scrubbing gaseous fluoride (see
Figure 4. .

Raw Materials - Samples of the raw materials were taken from each charge.
They were accumulated in separate 55 gallon drums over the three day test
period. Different types of raw materials were not stored in the same
drums, nor were they allowed to mix at any time during size reduction
and/or analysis. This procedure netted composite samples between three and
four hundred pounds for each of the raw materials. A mineral company,
Kennedy Van Saun, Inc., handled the size reduction process which included
the following steps for each material,

First the entire contents of the barrel were crushed to minus 3/8 inch and
homogenized. From this mix forty pounds were split out and reduced to
minus 40 mesh. After homogenization, thirty-five pounds were split out,
reduced to minus 4 mesh and again homogenized. From this sample five
pounds were split out, reduced to minus 10 mesh, once again homogenized and
finally one quarter of a pound was reduced to minus 60 mesh. This
thoroughly mixed, finely ground sample was then submitted for analysis by
Alcoa's Analytical Chemistry Division.

ANALYTICAL PROCEDURES

Particulate Emissions

Particulate emissions were determined following procedures outlined in EPA
Method 5. Particulate samples collected on Reeve Angel 934 AH glass fiber
filters were analyzed gravimetrically. The probe and nozzles were washed
with acetone. The wash was transferred to tared beakers and evaporated to
dryness., This residual weight was included in the analysis. The back half
was washed with 80% isopropanol and collected with the isopropanol used
during the test in tared beakers. The residual weight was determined after
the beakers were evaporated to dryness.
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Fluoride and Sulfur Emissions

Alcoa's Analytical Chemistry Division (ACD)} used Alcoa Method 4076A (a
combination of ashing, fusion, sulfuric acid distillation and selective ion
electrode) to measure particulate and gaseous fluoride. ACD used
procedures outlined in EPA Method 6 to measure the total sulfur in the
source samples. Gravimetric analysis (a combination of fusion, titration
and precipitation) was used to measure sulfur in the raw materials.

Btu Content

The Btu content of coke and SPL was determined by standard Alcoa Method
1121 which uses a Parr Bomb calorimeter.

Opacity

A certified, qualified observer was used as per EPA Method 9
specifications. The certification is included in Appendix C.

QUALITY CONTROL PROCEDURES

Quality control procedures were followed for all aspects of field sampling
including sample preservation and holding time; reagent quality; analytical
method; analyst training; and instrument cleaning, calibration and safety.
These procedures are consistent with EPA guidelines documented in "Quality
Assurance Manuals for Air Pollution Measurement Systems," Vol. 3,
"Stationary Source Specific Methods" (EPA-600/4-77-027b).

RESULTS

A composite of results from the test program is presented in Tables 2 and 3
of this report. Complete results, production data, raw data, calibration
data and laboratory results are given in the Appendices.

DISCUSSION

A series of precompliance tests were run at the background condition,

350 1b SPL/hr per cupola and 700 1b SPL/hr per cupola at this facility

1988 January 13-17. Table 4 includes a summary of all test data.
Comparison of precompliance results to the results of the compliance test
shows excellent agreement. It should be noted that all of the Quality
Assurance/Quality Control procedures and approved methods presented for the
1988 February 3-5 tests were also enforced for the 1988 January 13-17
testing program.

Testing

The test program went smoothly with only minor modifications., One problem
encountered was the volatilization of the isopropanol in the Method 6
train. Even packed with ice, accurate determinations of stack gas moisture
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were not always possible from this train. Since the 4075A train did not
have this problem and the tests were simultaneous, Method 4075A moisture
determinations were used for some Method 5 calculations. In reference to
EPA Method 3, Fyrites were substituted for an Orsat analysis. While this
is acceptable for carbon dioxide, it was justified for oxygen because the
exhaust was mostly ambient air not combustion air, and the tests only
required percent oxygen for molecular weight calculations. Reading
Fyrites to an accuracy within one-half percent introduces negligible error
into the molecular weight and ensuing calculations.

Process

The plant ran fairly consistent over the test times with only a minor upset
in one of the cupolas during Run 6. Therefore, Run 7 was undertaken. Run
6 was included in the results because the upset was related to excessive
tapping of the cupola bottoms. This did not affect gaseous emissions
because combustion of charged materials was not interrupted. Particulate
emissions temporarily increased (by approximately 1 1b/hr} but that was due
to the faster rate of descent among the components in the cupola.

Although the average charge flows (1b/hr) were not always consistent with
the permit specifications, the weight compasition {1b mater1a1/charge) was
consistent with the predetermined goal (see Appendix B).
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FIGURE 1

FLOW DIAGRAM
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FIGURE 2
Sampling Location
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FIGURE 3
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Combined Method 5/Method 6 Sampling Train
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Method 4075A Sampling Train
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APPENDIX A

Nomenclature
Sample Calculations




An
As
Bwo
%C02
Ce

DH
DHe@

Dn

(bP)1/2

%1
Ma
Mn
Ms

%02
Ps
Tm
Vie

Vm

Vmsta

Vwatd

Yo

A-1
NOMENCLATURE

Ares of noczzle, sq ft.

Arvaen of stack, sq ft.

Moisture content of stack gas

Percentage of carbon dioxide in stack gas
Pitot tube coefficient

Average pressure differential across orifice meter,
inches Hz20

Orifice pressure differential that gives 0.75 cfm of air at
standard temperature and pressure, inches Hz20

Nozzle diameter, inches

Square root of average pressure differential across pitot tube,
inches Hz0

Percent isokinicity

Dry stack gas molecular weight, 1lb/lb-mole
Particulate weight in grams

Wet stack gas molecular weight, lb/lb-mole
Percentage of .oxygen in stack gas
Barométric pressure, inches Hg

Stack pressure, inches Hg

length of test, minutes

meter temperature, degrees Fahrenheit
stack temperature, degrees Fahrenheit
volume of liquid collected, milliliters
meter volume, cubic feet

dry meter volume at standard temperature and pressure,
cubic feet (dscf)

~velocity of stack gas, feet/second

volume of water vapor in stack gas at standard temperature and
pressure, cubic feet (gcf)

Meter facltor, cf/cf
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CALCULATIONS
VOLUME METERED STD - (29.82) (68 F®)
Vmstd = (17.64) (Vm) (Eh_iélﬂliﬁ+ﬁ) (Yd)
Tm

VOLUME OF WATER VAPOR -
Vwstd = (0.0471) (Vic)
MOISTURE - '

Bwo = ___Vustd
Vomstd + VYwstd

% MOISTURE = Bwo X 100
DRY MOLECULAR WEIGHT -

Md = 0.44(% C0O2) + 0.32(% 02) + 0.28(% N + % CO)
WET MOLECULAR WEIGHT -

Ms

Md(1-Bwo) + 18(Bwo)

85.49 X (Cp) (VY AP) {460 + Ts)
(Ps)(Ms)

% ISOKINICITY -

VELOCITY -

Vm

%I = +
(Ps)(Vs)(An)(8)(1-Bwo)

VOLUOME GOUT OF STACK -

ACFM = 60 X Vs X As
DSFM = ACFM (_Pg 528 (1-Bwo)
29.92 160 + Ts

GR/DSCF -

Cs = (15.43) —m_

Vostd
LB/HR -
Cs X DSCFM X 60 -

7000




APPENDIX B

Fuel Analysis
Production Records




SPRING HOPE FUEL
88-02-03
LB/HR CHARGE
BTU/LB
mmBTU/HR
PERCENT SULFER
LB/HR SULFER
EQUIVALENT LBS S02

N.C. 466:0516

SPRING HOPE FUEL
88-02-04
LB/HR CHARGE
BTU/LB
- mmBTU/HR

- PERCENT SULFER
" LB/HR SULFER
EQUIVALENT LBS 502

N.C. 466:0516

SPRING HOPE FUEL
88-02-05
LB/HR CHARGE
BTU/LB
mmBTU/HR
PERCENT SULFER
LB/HR SULFER
EQUIVALENT LBS 502

- A e dm b ok o~ —— —

N.C. 466:0516

- A
ANALYSIS
: CORE SPL
e e
| 2820 0%
: 13140 7870
i 37.0565 0.000
| 0.74 0.16
i 20.8868 0.000
: 41.7 0.0
e T T
i 1.1
|

2.3 LBS S02/mmBTU

ANALYSIS
: COKE SPL
: 2835 C 0¥
' 13140 7870
' 37.252 0.000
! 0.74 0.16
' 20.979 0.000
! 41.9 0.0
! 1.1

]

;

ANALYSIS

H COKE SPL
i 1922 1596
' 13140 7870
i 25.255 12.561
i 0.74 0.16
i 14.223 2.554
i 28.4 5.1
i 0.9

2.3 LBS S02/mmBTU

~

|
]
]
{
|
|
w'!-d

((37.064 r2 )+ 32, 15"2) =97, I’L#w‘ﬁ

._______,__._-——-——-'-'———-""—""_-—__.—__ N
0
l\lu,LiLﬂ* "fﬁﬁk;ﬁt¥%rpru
3—7l24JD bnyé
t(ﬂ& SO~
([lJuLﬁézdhLl” e ?_f? TBTETI
T gt 1 0T
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SPRING HOPE PRODP'CTION DATA 88-0G2-03 '
TIME 10:30AM - 5:30PM BACKGROUND TESTS |
UNIT 1 UNIT 2 TOTAL |

PRODUCT  BAGS 1764 1764 E
POUNDS 51156 51156 | ACTUAL THEORETICAL
TIME (hr) 7 7 | AVG CHARGE AVG CHARGE
LB/HR 7308 7308 14616 | (POUNDS) (POUNDS)
COKE  POUNDS 9464 10301 ; 392 385-400
TIME (hr)  7.02 7.00 ;
LB/HR 1348 1472 2820 !
SPL  POUNDS 0 0 ? 0 0
TIME (hr)  7.02 7.00 :
LB/HR 0 0 0!
DUQUESNE POUNDS 31201 34575 5 1303 1300
TIME (hr)  7.02 7.00 :
LB/HR 4445 4939 9384 |
t
TRAP  POUNDS 26338 29188 : 1100 1100
| TIME (hr)  7.02 7.00 :
. LB/HR 3752 4170 7922 !
LIME  POUNDS 1162 1317 E 49 50
TIME (hr)  7.02 7.00 :
LB/HR 166 188 354 |
]
STEEL  POUNDS 9958 10970 ; 404 400
TIME (hr)  7.17 7.22 :
LB/HR 1389 1519 2908 !
]
TENNESSE POUNDS 9669 10515 : 400 400
TIME (hr)  7.02 7.00 :
LB/HR 1377 1502 2879 !
PERCENT RECOVERY  65.7 59.3 62.3

RAW MATERIAL LB/HR 11128 12319 23447 +4 29::)
TOTAL CHARGE LB/HR 12476 13790 26267

‘;/;
E- ?/0(1&26i>67 zggg.oﬂkan
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SPRINC HOPE PRODUCTION DATA 88-02-05
TIME 8:00AM - 4:00PM 700# SPL
UNIT 1 UNIT 2 TOTAL

e e e o ————— . = ———— — —

PRODUCT  BAGS 1862 1813 !
POUNDS 53998 52577 {  ACTUAL  THEORETICAL
TIME (hr) 8 8 { AVG CHARGE AVG CHARGE
LB/HR 6750 6572 13322 | (POUNDS)  (POUNDS)
b e e e e e e e e e e e e ——————
CORE  POUNDS 7155 8222 : 267 260
TIME (hr) 8 8 :
LB/HR 894 - 1028 1922 |
; ' :
SPL  POUNDS (§§§§)?/ 6715v" : 222 225
TIME (hr) 8 8 !
LB/HR 757 839) 1596 |
e '
DUQUESNE POUNDS 36435 39675 : 1321 1300
TIME (hr) 8 8 :
LB/HR 4554 4959 9514 |
e 1
TRAP  POUNDS 30468 33600 ! 1112 1100
TIME (hr). 8 8 :
LB/HR 3809 4200 8009 !
LIME  POUNDS 1436 1606 5 53 50
TIME (hr) 8 8 : ;
‘ LB/HR 180 201 380 ! ;
) : ' {
STEEL  POUNDS 11343 12384 : 412 400
TIME (hr) . 8 8 :
LB/HR 1418 1548 2966 !
TENNESSE POUNDS 11142 12224 : 406 400"
TIME (hr) 8 8 : |
LB/HR 1393 1528 2921 | :
N e N SRR SR s SN oD oSS oS e e R =tz ====== : \
PERCENT RECOVERY 59.5 52.8 56.0 i

RAW MATERIAL LB/HR 11353 12436 23789 + 1722 215965
TOTAL CHARGE LB/HR 13004 14303 27308

/"
£ - Y0 (2:’ "ﬂz‘\)'w: Z‘%tbu//-”




American Rockwool, Inc.

n Y :
/5"1 Ave. 11,783
Date . R/ 3 /28 Daily Production Report o ee—

hital /2,250 Reoss

Bags per Line g' Line 1 g 2% Line 2
#1 today - #2 today today MTD average today MTD average
Day of Operation ! A.77 / o, 77
Charge (uncorrected) od ¢y, 35¢ 72 yly | LTl | 232143 #
Y o LS B- v
Coke {uncorrected) 32 78 r-ag ¥y 39/ 23, /581 9/ 213 #
Charge/Coke Ratio Tob Fos” Z. 08" 8.03
#1 Woo! Good Production L 370 J— L 730# l/g'agig# B -
#2 Wool Good Production —~— 1"535’0 -—— ——— 172 5'.‘20# ‘/ 7’[ 773 *
Vi
Wool Cryo or. Pouring —_— _— _— - -_ s SOd:
Recavery % 987 Le7eB| 338 ¢H,52%
Percent Efficiency 90’ ;2? % ?3 33% :
: today MTD Total today MTD Total | toda.y "1 MTD Total
oYY Gend
Hour of Opefation spark | 255" 2:/ ' {7 o2 Y L7
Downtime Schedule nged 35! '
Downtime Unschedule Ba [ 990" ’ — <20 m}u's = és m;lu'_(
% Downtime tap out S _smias | 104 wnw's 67 my's | TR mas's
% Downtime
' | Charges Used #1 92 42 _ today MTD today
<& #* 4 ’ 41
Tenn. 9004 225¢4 00 32,018 LS 202" /78
o #H
Steel 4900 33,770 Yoo 33:6'-"-’& 47, oY =~ / ¥0, 582
D.U.Q ¥ 4 = . ’ K * “
V.Q.1300 Lo¥ 477 | 1300 /07 _guy 2/2, 23/ §$7,9812
! » ® e “
e 700" 88957 1100 2y [28.658% 470,447
’5 St. Louis —_— _ ) "_'
! W F b -, 2 “ - Bl
Lime 50 380Y | $0 2,916 7L20 2} 03
: # P * ' j
Ooke yoo 2283 | 400 2345 L5, 938" /86,559 T

Comments: {State reason for downtime. List major inoperalive equipment. Explain unusuval performance. List major charge
changes. State critical materiais not on hand). .
ges. Sate ¢ b E s testing

# [ Liwve 53 rmns +asport

H I Liwe L7 miny 4 pou+.




- .COPy-IT COPY CENTER 500

2557 rezpe
3 4 =, *PRODUCTION REPORT* LINE:__
FO N &7y azg per Hour DATE: Z_ E - zz
| charge BATR shift Product | Plan|29 1bl otherlVar, | Comments:
~oke ¢ 105 %, ng ¢
_Coke Lo O-3%5 | 8-9 = 294 |
| " 7 -
Dug 29 9-10 294 |2 =<t
Trap 20 10-11 294 | Re/s( a gy Jo7"
Lime 22 11-12 294 |2 7/
_ ’ o
Steel Lig O 12-1 2061794 NN ARYZ)
Tenn s 1-2 204|245
" . /"-'
St. Louis 2-3 294 ﬂ?gl &mﬁ,%,b/fa?’
Ky 3-4 204 L2ZS
\y v
Total-=e=eco-ea - | 235212 /17
FOREMAN : Bags per Hour
Charge 1bs. Shift Product | Plan}29 1b| other] Var. Comments:
Coke 235-g | a-s 204 1G4S
Dug 1300 5-6 204 | A4S
Trap )02 | | 6-7 _ 204 |4S T Dub 5 Mmids
~ nQF o
Lime 5o 7.8 T | ag]ads
1l
ot 45
Steel L{DDO 8-9 ) 294 >
Tenn H oo 9-10 294 AGY:
Ist. Louis . 10-11 N 204|045 Tap Duk S ONwWS
Ry 11-12 LS B
7
. Totale=========== | 2352 |30DY
~
FOREMAN R-ﬁ% . . Bags per Hour
harge ibs shift . Product | Plan}29 lb|-other] Var. Comments;
Coke qd o0 12-1 294 245 ;‘%7" {J»u/ (O #2ee
Dug (300 | 1-2 294 | A7
Trap Y. |23 [115 04| 245
Lime ' 3.4 ¥ 2 2941474
|steel 7Y 4-5 J 2L %07 204 |87
Tenn Yyt 5+6 294 | A7 2_.,5'_ a‘/ lo ot it
st. Louis | 67 294 | 4 5¢
|xy | 7-8 294 Y
N |
Total=mmeman-.. -- | 2352 |24

/

T ah

-




CHARGING SHEET

sarrr ST &~ LINE I_ CHARGER }Q el
COKE DUQ. TRAP LIME STEEL TENN OTHER | TIME |COMMENTS
A SRR 25 | s [ T o gy Wz;dar s
2 Y s46 _.Q_Q Qoo
L& /405 | 26 /63 Q006 | /609 508
a, /Y0 | 783 {76379 | QoY [/boe g0
X AR 3 R 8,/3_
6. /90 | 78T |/6Y¥ 20 /633 $/23
LT [ g9y | 756 /LAy K05 113532 Xy
8. Y/b ‘f{q?f oo 2L 255 )
o.  |r¥65 | 75/ | /6206 Q06 | /6° Y
10. /903 1936 /Lo 306 | /bow §991
1 cos| fos | iy A 253 gso|
12, /07 | /SN Jeag K065 | /6a/ & 57 .
3 1295 | V57 /6%_; 33 /60 Guof | - -
a 431 S| YUY 23 é_\;:: Go3 |
s, J0_ | 7257 743y 23y | Jbol ou7 |
\6. 1703 | 749 /029 2/0 | /6gY 1222
T QN e iis« A " T 92>
8. o) | 8% Va3 R |/ S99 et ol B
e e 139 | 99y | ) 6o 1280 /62D 7321 -
oo W3l E34 1 37 g¥- 237 Gigy | -7
. Jq90 | 77 /AL Q05 /o2 21D |-
2. /399 | 2 /&7 3 of /602 9: 8
w 390| Yac ) Tl 3% R Y 958 |
. |/909 | 959 /6 IH R4 | /895 Lo aGh
s, . |J400 | 769 1/LAb e A WIS o/ 2
26 37| 213 | %33 T 3% 0.k
b7 ' Bo¥ 1625 6,03
209 |76/0 /0, 25
r /0. X2
195 |/6/2 /8193
23 1255 (o'4s]
i /0. ¢,
A0 {160 | - 710
s for B e +5;ﬁ£{ S i | p—
‘ 77 27 - 1% H “%e . COPY-T PRINTING CO 100C




v sk . e

~ DATE ,2 -3‘3’5’ sarer /7
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“Ia AVE. /I, 906
v _/———-"'"'

\; American Rockwool, Inc.
- Date .__-2/ ‘7”/ oL - Daily Producliqn Report
toto ! /2,750 ﬂ&?'
Bags per Line 7% Line 1 79, g Line 2
i . #1 today #2 today today MTD average today MTD average
!
Day of Operation _ / 3' 7? / 3 7;
+7 T - .#
Charge (uncorrected) 254,093 | $73 $67 o a5e, 85 987 561
Cike 25, 263" VY eon®| 25 1ya | //6, 35T
Coke funcorrected) sk, 2, 185 /85| 4y w72 4,70 b
Charge/Coke Ratio . 6. 97 273 6 @_ 2722
#1 Wool Good Production #d/;‘s’ 17?7 4;)5* &57, 9;23” _—
. X~y _—
| ’ : ’ 1
! #2 Wool Good Production —— c, 35) [ — /77,0215 Ly, 3?7“
i Wool Cryo or Pouring —— e — _ —_—— /) 250
y
Recoery % C9.56%| C7,SCH| 63225 &S 75h
; Percent Efficiency ) 8'&’ ?O % g L,g0 '
today MTD Total today MTD Total today MTD Total
CYY Gem :
Hour of Operation a4 1220 ’ 2 :71 ?, -7[/ g
Downtime Schedule Lsed G » /,/’
a Downtime Unschedule 44):—/ /oe " ’9_ PRy M-}JS o 0S5 ropas ).t.
% Downtime tap out 23 2145 1122 o' s |53 rraivs /ST smpii's
| % Downtime
: 1% Charges Used #1 74. Y #2 today MTD today
Tenn. a 4 “ . -
L W0t 31.yz3 Y00 32 09/ 63 Iy 2¢.2,/57
. Steet S 4 e | - &
| 490 31,938, 400 32, 43y LY 369 2 i G
[DUOC s300 0l 407 |y30p 100,755 203,200% 783,54¢
' 4 : # ' 4
e 1100 g5 529"y 00 £72675* /72,607 (3, 050
: St.%-lﬁ " —_ -- -
- # pe .
Lime S0 379y [ £O 39 3¢& 7730 29893
Yook ¢ : - _4
zore_fé‘éff_z 25,208 |y ¥ FH Y2 0,905 2380, 757
S.PLY 7, 185% za5% /) 4% 23,857 % 22,757 &
Comments: {State reason for downtime. List major inoperative equipment. Explain unusual pertormance, List major charge
changes. State critical materiats not on hand). E ,0/;’ 7—25*’-”5

B/lLuwe 73 ntiws tapoud,
4+ 4 ewve 538 s A5 pg




LY WA

0K A& \ *PRODUCTION REPORT* LINE: A
FOREMAN- E)w\ a er Hour DATE: D -"7"(?8'
Charge lbs. Shift Prodyct | Planj29 1b} other|Var, { Comments:
. 77 <<
Coke Y00 8-9 ( 294 |2 95 .&@e'-_._—lf;r DS
Duq 1. 9-10 <,/ & | 2o 45
Trap _ 1049 10-11 204|797 :
R N s
Lime So 11-12 294 ij_‘) b ppndoo fab
v
Steel Y40 12-1 204 245
Tenn yod 1-2 294 | 2 &4 |
St. Louis 2-3 294 |2 /5 /4 Loy U5
7
ny- 3-4 204127 €
N
Total-=-=mm-sece 2352 [T
FOREMAN _5?\[}\ __Bags per Hour
Charge les. Shift Product } Plan|29 1b] other] Var. Comments:
Coie pollle; 4-5 294 |24 €
Dug " 1300 5-6 294 |25
i l'D':]}‘ = / -~
Trap 1100 6-~7 ~ 294 (08 S e ouT Jo . ws
) - _ Y
Lime <O 7-8 ﬁ'r 204345
P2 N4
Steel Y00 §-9 294 "'51""‘(
Tenn qoo 9-10 204 |AHG Tepoul  Emiwg
st. Louis . 10-11 294 245
ky SPL_|@as” | |u-12 204 PUS 2l 04T S i
N .
Totalm-==—====== 2352 |3DE
FOREMAN /?.. ‘421 , ‘ Bags per Hour
Charge s - Shift Product Plan |29 1b} other] Var. Comments :
5 v
Coke by 12-1 2941/%4 /c"-}—ff e L2 s
Dug 27 1-2 204|395
7 : -, ]
Trap | 2-3 / 0“" 294 3\‘}{ ’7—.;47 ,y:-—'/ Y ourel
1ime 5o 1.0 X & 204| 2 9Y '
Steel yr 4-5&2 05 é 294 | A4S~
Tenn qpp 5-6 294 | 95 Z,f; P A
St. Louis 6-7 294 | 154 L
g AL 1225 | [1-8 294 A7%
N
Total mmmmmmmmmnm | 2352 058 | _
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CORE | Dug. | TRAP LIME | . STEEL OTHER | TIME | COMMENTS
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DATE CQ—H[ gg SHIFT j/d - ge' Lm?:Z, CHARGER (A/, ﬁ,
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_ OREMAN ﬂo,x

*PRODUCTION REPORT*

LINE: 2

ZOPY.IT COPY.CENTER 500

sz Houx - DATE: 2 7 -52
!Charge Ibs, Shifge Product | Plani29 1b! other]Vay, Comments;
‘oke Yo 0 8-9 2041299
0 > &
| g it J 9-10 I /?/ 294 ‘Q\?S e ‘m 0@—.{“
w————rr 7 »
lrap 1ro? 10-11 ﬁd 294} QG-
Lime S0 11-12 294 [ 245
Steel iy 12-1 29474 ¢ S Ty S
S C>9
femn 700 | [ 294245 R
St. Louis 2-3 294 ,4
&y 3-4 294
Totalee-=-eeee-- 2352 Gﬂ
7 OREMAN Bags per Hour
[Chargi 1bs. Shift Product [ Plan]29 1b] other] Var. Comments:
Zoke 2D 4-5 294} 24¢ “Trp oy 1 de miNs
Dug 1300 56 294 | 2N8”
Trap oo | Le-7 2941294
Lime €0 7-8 10>7 294 | 2Y¢
Steel oo 8-9 rJ,L'/cg 2941-0g¢
s A r— = ) — ] \
Tenn oo 9-10 |l 2904199¢ 7‘_7;'0 Qut ¥ mias
St. Louis . 10-11 294|157
&SP | 2a¢ | 111-12 29\:.I 248
Total=====-= ---= | 2352|0053
/
TOREMAN Ll Bags per Hour
Charge s Shift Product | Plan29 1lb) other] Var. Comments :
Coke 250' 12-1 _ 294 R4S 7#44«7594««4
Dug 300 | 1-2 294|345
Trap oy, 2-3 JOAS 204|745 ' -
Lime 5 p 3., ¥ 2 204 AY5 ﬂg au,/ AP
Steel S oL 4=5 }?5’5—0 294 R9Y
[Tenn Y r0 5-6 294} XG4 .
fse. Louis 6=7 294 | 245 7//7 e D iz
| 3
g $1/70 225 7-8 294|445
¢
Totale=mmmmmenn-n 2352 P58
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT
CUSTOMS HOUSE

NOV 1 O 1987 701 BROADWAY

NASHVILLE, TENNESSEE 37219-5403
Nancy Frerichs
Aluminum Co. of Amarica
Hall Roao F:0. Box 9128
Alcoa. TN a7701
KE: Certificate Number 1130
Dmar Ms. Frerichsi

Enclosed vyou will find our certification card and certificate Ffor

Euccessfu!lv campleting the Octobsr 20-22, 1987- Visible Emissions

valuation School held in Knoxville, Tennessee. In order to be certifiea as
a qualified visible Emissions Evaluator for all the methods approved by the
Tennessee Air Pollutiaon Contraol EBoard, one must meet an intensive array of
criteria. '

The ingividuzl reading criteria is as follows:

1. EFA Methpd 9 (&6 Mipute Average) requires a deviation of less than
7.5 on white and black smoke, end that the reader miss no reading
by more than 15% opacity.

2. Tennassee Visible Emissions Evaluation Method 1 (Roads anad
Farking Areas) requires a worat—two-minute deviation of 8.8 or
(2339

3. TVEE mMethod 2 (Aggre ate or Time Count) has the same criteria
repauirements as EP& Method 9.

4. TVEE Method 3 (Zero Percent Osacity) requires that the value
aspignad to a raro raading aurin% a cartification run shall not
exceed (0% opacity, nor shall the combination of other zero
readigg? exceed 10% opacity {i.e. twa readings of five percent
opacity},

3. TviE Method 4 (Fuaitive Dust Emissiong from Noh-Stack Emission
Foimnts) has the same criteria requirementa as EPA Method 9,

Based on thece criteria you are certifiad by the State of Tenneasee to read
EFA Method ¥, ang TVEE methods 1. 2. 3. and 4,

Thia certitication is valid until April 21, 1988.

You muat completm the requiremente for recertification gorior to this
Exp{raglon Jdate ta retain your status aa a qualifiegd Visible Emissions
valuator. .

It was a pleasure having yvour participation in our Visible Emisejons

School. Trhe tannesees Division of Air Follution Contro! would welcome any

comments, or suqoestions you may have concerning the operation of the
choal., Flease forward anv comments to the Division at (&135)741-39X1 ar at
he above aagress. . .

Sincerely vours,

Carl kKoontz, lnstructor

vVisible Emiszinng Evaluation School
Division of wnir follution Control .

Enclosure
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PITOT CALIBRATION
1988 JANUARY 05

PITOT P1
Psta Ps Cp
SIDE A .18 .25 .84
.18 .25 .84
17 .24 .83
AVG. .84
SIDE B .17 .24 .83
17 . .24 .83
.18 .25 .84
AVG. .835
SIDE A .43 .60 .84
.42 .58 .84
.42 .58 .84
AVG. .84
SIDE B .43 .60 .84
.43 .60 .84
.42 .59 .835
AVG. .84
PITOT P6
SIDE A .19 .26 .85
.18 .25 .84
.18 .25 .84
AVG. .84
SIDE B .20 .28 .85
.20 .28 .85
.20 .29 .83
AVG. .84
SILE A .41 .58 .84
.40 .58 .83
.41 .58 .84
AVG. .84
SIDE B ' .42 .60 . .84
.41 .60 .83
.42 .60 .84
AVG. ' .84
Pstda = Standard Pitot Tube

Ps S-Type Pitot Tube Cp = Pitot Tube Coefficient

Cp = .99 ‘_E_a_g_




TEMPERATURE CALIBRATION

Namd/;)/’u)z; .D ?2-1\_;.»#

Date __ OC ot -JE

] =

Barometric Pressure 2%0¢ Land Elevation
ICE BATH
Hg in Glan Corrected Hg Temperature Devi :
Thermometer in Glas Identification No.___L
Temperature Temperature . Temperature
SC|*K |*F | "R *Cl1*K}|F|]*R *C *K *F *R
l 133 i 349
BOILING WATER BATH
Hg in Glass Corrected Device MM‘_’;'IIL
Temperature Temperature No. 1.
*C|*K | *F |*R *C|*K| *F|°*R *C *K *F *R -
Je]e) () /0o S L
MINERAL OIL BATH
Hg in Glas Corrected Device
Point Temperature Temperature " Ne.
*C *K | °F *R *C| *K| °F | *R *Cl|*K|*F | *°R
1
2
4
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TEMPERATURE CALIBRATION
Namcgﬁ_un; D ?." 11 4‘_.,-'4"" Datc (i: :.. -o ) h
Barometric Pressure, 4.0 A Land Elevation
. ICE BATH Eats s .:7_.44 .ﬂ/lmd !
Hg in Glam Corrected Hg Temperature Devmih.u.mu:c.n:...#ﬁ_
‘Thermometer in Glas Identification No.
Temperature Temperature . Temperature
*C |°K | °F *R *C|*K]°*F|*R *C *K *F *R
| 33 i 3 ‘/

BOILING WATER BATH

Hgin Glas Corrected Device Lhitsomseneplin

Temperature Temperature No. v
*C|*K | *F|*R | *°C | *K | “F| *R *C *K *F *R -
o | PR /00 2

MINERAL OIL BATH

Hg in Glasx Corrected Device
Point Temperature Temperature " No.
*C *K | °F *R °C|] *K] °F | °R *C]l*K|*F ] *R
| ‘
2
.}




s b ol o o 1 AR VRN O 3D O MO R MR R T e A A A A I
¢
. TEMPER._ATURE CALIBRATION
‘.
N.mq,f"":‘\'j n _f) / L Al Darte 86 AT L)
ol 0Ny .
Barometric Pressure__ 5y 1.0 tand Elevation
. ICE BATH fd_'Lu\L Al o o 41
Hg in Glam Corrected Hg Temperature Devimithhm
Thermometer in Gilas Idencification No. o]
Temperature Temperature . Temperature
*CIl*K |*F | °R *Cl*E{°*F]°R *C *K *F *R
2 3y : / 33 '

BOILING WATER BATH

Hg in Glas Corrected Device ﬂgmma.‘f&b_._
. Temperature Temperature No. s
( :
N C K *F | *R o X *°F{1 *R *C X o F *R -
o0 lan /700 212
MINERAL OIL BATH
Hg in Glass Corrected Device
Point Temperature Temperature No.

oc| k{eF] R [ cl{lk|lFir | *clek|{F] r




R 'h"-“v?l)ﬁf"':"‘t'-".";‘;:-‘,i".:@{\':‘_Qﬂ\‘;\'ﬁ"}\‘:&\"ﬂ A SR CAR R LA o IVIY NPT D N PR A

Name ﬁf)_n ;D

FTENTE Y

TEMPERATURE CALIBRATION

IP -
T

Barometric Pressure

Date (Sb i)

R R YL I r v P T T LSOV P I PE PRI S P P PR P I PRRN

c -9

FAATARS s AL

Land Elevation

24 ¢

. ICEBATH  Cotirh pymnider 72
Hg in Glam Corrected Hg Temperature Devi -
Thermometer in Glass Identification No.
Temperature Temperature . Temperature -
.c .x .r .R .c .K .F .n L] C - ‘ L J F L ] k
2 34 Q 34
BOILING WATER BATH
Hg in Glass Corrected Device Mﬁ?xmim#a_
- Temperature Temperature No.
SCI*K | *F |°*R *C|*K]|°F|°*R *C *E *F *R -
10 2L /o0 212
MINERAL OIL BATH
Hg in Glass Corrected Device
Point Temperature Temperature " Noe.
*C K | °F *R *C| °K| °F | °R *CI*K]|*F | *°R
1
2
4




T T I T L ST D S R

Q-0 L s

TEMPERATURE CALIBRATION

’ ~ .
Name [ %M& f)i—-} s Date 86-61-28
(e O e
- Barometric Pressure 9. 0/ Land Elevation
ICE BATH a1
Hg in Glas Corrected Hg Temperature Devi 2 T
Thermometer in Glan Identification No.
Temperature Temperature . Temperature
*C|*K |*F | "R “C| K| *F| “R *C *K *F *R
L 3/ 3 3x
BOILING WATER BATH B
Hg in Glan Corrected Device fhtumut dogle
Temperature Temperature No. el
.C .K Or .R .C .K .r .R - c L K L ] r [ ] R ..
loo| [k /00 =
MINERAL OIL BATH
Hg in Glass Corrected Device
Point Temperature Temperature " No.__
t} .x .F .R .c .K .r .R L ] c L K L] r L ] R
1
2
L]
4




ALCO

EKNY TRONMENTAL CONYTROI. LABORATORY
NOZZLE CALIBRATION DATA

Nozzle # ECi. -3 A

Plant ﬂh\iﬂt Cemng |2L‘ i.]d:ba.:c'-r)—p N

Sampling Location SR/
Calibrated by J 4
— . Post-test
Date 95 ~C2-0V Date ¥S8-0T-09"
Measurement #1 O, 293 Measurement #1 & 294
Measurement #2 . 295 Measurement #2 0,294
Measurement #3 o. iy . Measurement #3 0. 243
AVERAGE 0. 294 AVERAGE .29
Nozzle # E-C L _8£ .
Plant fhm ol L VE
Sampling Location _SYtr.cdn
Calibrated by S A
Date B&-0&-Ce _ Date J¥-oz-Cy—
Measurement #1 0. 245 Measurement #1 O 294
Measurement #2 o253 Measurement $#2 o 8o
Measurement #3 C,2a9 : Measurement #3 o 243
AVERAGE O, 294 AVERAGE O, 'C-‘F'"/




APPENDIX D

Parameter Sheets
Raw Data

- Methods 5/6

- Method 4075A
- Method 9
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PARAMETER SHEET

PLANT ﬂlfh P(-‘Crkwo-(l/ |

STATE _/_! [

SG - -0k

crry Sp s

DATE

——

RUN fusmon <

UNIT  R.Th

O INLET
& OUTLET STHCK

START TIME _/1.2.8  &WPN
FINISK TIME _/ . %8 aw/ptD

METER OPERATOR SUA

METER BOX NO. 2./ 68
DH @ [ 86
DATA
1 Pb 20.29 *ng
2 Static — O, 2< “we
3 Vic 8H m
- 4 Mn g
5 0 éO min
6 %0, (9
7 % co, 2.
8 DH 2,21 "we
9 Cp Oaft
10 Tm 2] F
n VYop _0.523 Ve
12 Ts 89 F
13 vm A9 38 1l
14 Dn O, 9
15 As 28,27 fi?
16 vd .95 cf/fcf

ALCOA

COMMENTS:
Movioracd Weld broke
= defay /
3@44 Kook passed]|
FILTER NO. (2
THIMBLE NO.
RESULTS Actiwe 2% Be,
Vmstd o 7, Hbgsct
Vwstd 0.396  scf
Bwo 0.00 @ |
Md 29,08 1b/1b-mole  29.c¢
Ms 28.59 1b/1b-mole 258.86
Vs 29. 3_ ft/s/ 29, %3
L1 3.3 v S @
acfm 9320 ST e
dscfm 48620 HY 6o
Particulate gr/dscf
— __1b/hr
SOZ_ TP 3 1b/hr
Gaseous F ——————  1b/hr
Particulate F —— 1b/hr
Total F TT— 1b/hr




PARTICULATE TESTING - ) TN P Ay oY & Yrote
" RAW DATASET ALCOA s Y
; Ambient Temperature, °F "7
Plant L\E F%Qﬂmﬂ — . w”.qo.“o:_“ Pressurs, In. :n\N an. A
Unitk Inle 2 tart Time 15 Pt ol €14 sy m]|  Filter #'s Assumed Molisture, % .
Operator__2 VA Nwmnﬂ - Meater Box Setti 250 —
UM..M. quwQ\ -y =03 : { PM Flows atctor \upm\n. ) |N\..III. _v.“.ooqrb”“_:wmr:a. 557 No.
Aun No. Nozzie Dlameter, In. _Q, &
e p— . Finish :M\s&\.z Thimble # Probe Heater Sefting — 250 %
Metear Box No. . . % O,
MeterDH@ LI.I@ % CO,
K Factor /50 . Meter Yg Beaker # H,0, mi -7 ==
Pitot Cp itot Leak Ck h O Q s~ Silica Gel, gm 3y
Leak Rate w..oa %.bﬁ.omz o Ho : Total Vic 8.4
wﬂu..“nm_".....n..ﬂ ..._..m.._..mrmwllo% M2 - ¢ SCHEMATIC OF TESTING LOCATION Munubﬂﬂ”..
MIN/PT 43" . . aﬂﬂmwms_m Initial TEMP. OF
IFFERENTIAL : GAS LEAVING SAMPLE
. AcRoss | 435169 A GAS SAMPLE TEMPERATURE CONCENSER 80X
TRAVERSE SAMPLING . STACK VELOCITY ORIFICE GAS SAMPLE AT DRY JB METER OR LAST | TEMPERATURE
PONT TIME VACUUM TEMPERATURE HEAD METER VOLUME INLET OUTLET IMPINGER _
NUAMBER 0, min. in. Hg P, DH, In. H,0 Vo FI* - Tain, °F Ta 0ul, *F T.. °F LhoF
A-\ 5 | 4 o4 | [,9 4396y | O 5B 42 238
A 5 |ozs | 2o |4%434s5| &3 o 43
3 IS~ 6 0.3% | 2,66 yyg. 1o | 88 63 A&/
4] 20 <~ 0.3 | 24y |4s22g] 81 20 Ye
51 25 A 0.33| 2.6¢ 4503 | 87, | % 1A
A .26 [NOQY | eS| 435

jo=y
]

466,03 Fo | Go 75

3 W, 46| &5 .63 ¢
3 1H#NB | f0 [ v 44
: 476,63 | &6 4Y
5 Wl L8 | | 66 &S
b N8b. 18 6L 77
TOTAL ,_H.&..w .
AVERAGE K
N_t._r\ca.f HEZ, OM HSﬁT\ *:1 - i . Page _

We )\.._-.n spail nou.o)u..oo_.-.\ft ).1.1

.\ u.l -




PLANT -Q’M Q.Obku)\’.-oﬂ

CITY 4 H«Jﬁ-STATE NE

DATE 88-0brL-0©3

RUN & METHOD S
UNIT  Afin

O INLET

@ OUTLET STHLK

START TIME S.59

FINISH TIME  S./0
METER OPERATOR DV

AM/RED
AM/ FED

METER BOX NO. 2/ 68

DH @ (86

DATA
1 pb 30, 3 wyg
2 Static — 2S5 sy
3 Vic 499 m
4 Mn g
5 0 &5 min
6 %0, K
7 % co, Z
8 DH 2./L &FFTL "y
9 Cp 0.84
10 Tm +S §
11 '\/Dp o.92L ch
12 Ts 84 F
13 vm  48.63 3
14 Dn 3. 2997 in
15 As  28,2F £
16 Yd O, 945" cffcf

D~
PARAMETER SHEET

COMMENTS
IPA 'Qqqf’m‘w"u.rv\ == 0“'— {QSS
ASQUM (% 8@@

FILTER NO. S

THIMBLE NO.
| RESULTS Aessocre e

Vmstd ‘/é “f dscf -

Vwstd o.H 24 ser

Bwo 0.029 _

Md 29.08 1b/1b-mote

Ms 28,98 1b/1b-mole

Vs 9.1 tt/s

%1 5.3 v

acfm _ SO0Go

dscfm 48430

Particulate ' gr]dscf
1b/hr

502 12\ 4 1b/hr

Gaseous F R 1b/hr

Particulate F 1b/hr

Total F " 1b/hr




EEES @ acoa

; , ’ Ambient Temperature, *F
Plant \D?) “NQN\\N.\f\fcwu..\ G Baromelric Pressure, In. Hg 2%, 3

i U N S ST [T T o T
Date___K8-02-03 % ‘| —=—— _  ProbalengthFL. ____._____No. _
Run No, &= ' Finish-Time Thimble # - Nozzle Diameter, In. O, 217 :
N“_.._._oﬂ.mo wuou .-u._o. T . m‘ \O AM m o ”o%o:onugmo:_an n —
Meter DH@ l:&. LR . Z 0w . . —_— .x.nm.n. B
K Factor = |._msu§0r Meter Yg ‘Beaker # Mﬁ-_ﬂ. -._N _ ‘nw%\ 7 S
Hm."m“..u.-e. S.01L CPrM e L3 Ho D95 % ) TotatVie. o =G .G
P yrery U9 /04 SCHEMATIC OF TESTING LOCATION osulonrtly _
MIN/PT_ S - . . . Eﬂam__ﬁ inttia TEMP. -
: ACROSS | 4EETH | cas saume ewreaune ONDENSER '
TRAVERSE SAMPLING . STACK VELOCITY ORIFICE GAS SAMPLE Lgﬁﬂmhmnn‘ OR LAST TEMPERATURE
POINT TIME . VACUUM TEMPERATURE HEAD METER VOLUME INLET OUTLET IMPINGER
NUMBER 8, min, in. Hg T, °F 0P, DM, In. 4,0 Vy, F8 Toin, °F Taoul, °F T, °F T,
A-1 S A 84 otz | L3 #4200 PO G 4O 235
2l W S| 88 030 | 236 |N¥6.2s] 86 ©2 4L 25K ..
3 T s | 87 0.28 1 Z.2d |500.40| 492 32 Nz | 2ec
Yy | 20 =2 Eb D3] | ZAHY |5o4.26 | 9T A 42 |zez .
3 25 < 87 1034 | .68 [54.30 | 94 GG 4Y | 2o
& 30 s [85 0. 28 |2.20 |503HG | 76 67 y— | 2<7
-1 [ 3¢ A g |os | 9F |sR390 | PO cs | 42 269
2| Yo | & 83 0.37 | 2.9 [Szt.90 | 8O o) 43 265,
3 [ 4< 5 g2 051 | 2.5 |526.18 | &6 | &6 e | 26
71 4 B2 lotol/s* |sva# | 8 | co 56 | 258
5T s€ | « 8L 024 | L1 sE3s Y 86 é 6 59 25
2 4y G |0, 20| s [537.04| 66 el S E ey
TOTAL j [01Q 6. L4 | 257,88 A AVE. \ON% wve. 72| . A
AVERAGE ﬁ@g | i o 5 M

(&3] _.3.__.__

We can't wait for tomommow  accoa . y
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PARAMETER SHEET

PLANTAW\ ro/k. ,mr/

cITY Sp e STATE /¢

DATE AB8-0t~OH

O INLET

& OUTLET __ Sricll

START TIME
FINISH TIME

AL _ e
(-2 myeN
METER OPERATOR

SUA

vETER Box No. 2(C8

DH @ 1. &6
DATA

1 pb 29.9F wng

2 Static —0. 24 “we

3 Vic 6.9  mé

4 Mn g

5 @ 2, min

6 20, /9

7 %o, Z

8 DH 296 "we

9 Cp 0.84

10 Tm N -

11 Vop 0.5 owe

12 Ts 3¢ f

13 Vm H7.51 £3

14_Dn 9.19Y  in

15 As 18,27 ft?

f—
(=,

Yd

OGS  cf/cf

e b Len I T IR QUL ICHEOR ALY s LT T e YL T

COMMENTS:
. 3
FILTER NO. Jy/
THIMBLE NO.
. RESULTS fscome Broc
Vmstd M_ dscf
Vwstd 0.325  scf
Bwo G0}
Md 24,08  ib/ib-mole 2908
Ms 2%, o= /1b-mote  28.86
Vs _ 2855 ft/s 28.61
Vv
acfm NBY 20 48 54O
dscfm N6140 NS 4o
Particulate gr/dscf
1b/hr

SO2 1509  1b/hr
Gaseous F - 1b/hr
Particulate ¥ 1b/her
Total F — 1b/hr




R B aLcon —
oant Lo Lolles _ . Barometric Presaure, i Ho 212 T
Unite_Eefn___ Intevogiin _ STHCE Start Time Filter #'s Assumed Molsture, % ==
Operator u.,(.} % \é o . Heater Box Setting __Z<" *
Date - a1 ~o0d : PM Probe Length, Ft. = No.
vtorre Finish Time 2> @l g| Thimore® e : :
Meter Box _.:..IV%~ il 0D pM _ . %0,
Metes DHO b ———"  w%co,
K Faclor cL ———> Meter Ygd ‘ Bdaker # M.%n..pauo. 3..?we 1
M..u.., m“.. Before |r.|n.\|~;om: 0 LS _Ho 0.95~ R (eagrn Total Vi 2 ew_m
Mu“nsun.”mﬂ.ﬂ.w\ﬂ%%lwmﬁo« Ho SCHEMATIC OF TESTING LOCATION Mﬂ”"bﬂ._p“... 23
MIN/PT— PRESSURE Initial TEMP. OF
DIFFERENTIAL - GAS LEAVING SAMPLE
. acnoss | s 5384 GAS SAMPLE TEMPERATURE CONDENSER BOX
TRAVERSE SAMPLING . STACK VELOCITY ORIFICE | GAS SAMPLE AT DRY GAS METER OR LAST TEMPERATURE,
POINT TIME VACUUM TEMPERATURE HEAD METER VOLUME INLET QUTLET IMPINGER T
NUMBER 8, min. in. Ho 1,. °F DP, DH, In. H,0 Vo, FP Tain, °F T, oul, °F .. °F 1, °F
A- s | AN 37 [0z | /6 |sdilyd]| 59 | so 41 7z
2 /0 -5 874 0,29 | 2.35 | 5%562| 73 S 2 & 24¢
3 A 5~ | 40 0.3 | 244 |$H%% | 7% S 43 | 243
Y L0 s | % 0,24 | L. 7S |54, 4] 8o S& 43 2Y4F
T s s | 92 Jo2% | 2.2 |5SB 32| &1 S8 | .44 ] 254
Y ¥ 97 jo.23]| /4 |5e2.s| do  |1%9 N | 2<%
B2\ 35 H ) 0.z%| 2.2 [Sc6.20] 59 S N2 | 26z
L 40 Z 85 0.2F| 2,2 |5228] 62 | Sz | &4 | 2e0
3 Hs 5 70 o, 3 2HY 1SHSS| I 6F | s 2 s | 2¢2
T < 4 | 87 |oi3| /4 |oWp| o |55 | wc [759
g S 04 88 .23 1L £82,2¢] XRrei| ¢ 3 ~ 3 -7
b £0 i3 86 ous~ | LT [385ys| 6% | S ZT. | 263
ToTAL 1064 6, 005 [ 24,68 — | 8X] v €46 .
AVERAGE m.m\ ) .G A1.SDIwe. €2 , -
“€.0u \Jt\..h). a Page A ot — - _

We can't wait for tomorrow
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PLANT ﬂﬂl {?D(Jéwmo-ﬂ

oy

PARAMETER SHEET

CITY STATE N

pAaTE 88-02-~05

e

rn Y wemon S

UNIT  B-Fh

O INLET

& OUTLET

START TIME __ 2 4G &em

FINISH TIME $7. 59 &R)pM
METER OPERATOR .S\/Z

METER BOX N0, 2/ 68

DH @ L 86
DATA

1 Pb 30, 28 "Hg

2 Static —0, 22 “wc

3 Vic +.8 m

4 Mn ‘g

5 0 GO min

6 %0,

7 %00, 2

8 DH L.O2  “wc

9 Cp o. 84

10 Tm <4 F

1 Vo . 98 \ *we

12 . Ts 2 F

13 Vm 46, 2( 13

14 Dn Q. 2949 in

15 As 28,23 1l

—
h

Yd O 25 cf/cf

ALCOA

COMMENTS:
o 9%
FILTER NO. 5
THIMBLE NO.
RESULTS Acgune booe = 25
Vmstd - H5 84  dscf —
Vwstd O.36F  scf
Bwo O.008
Md 29.08 1v/1b-mole 29.08
Ms _28.94  1b/1b-mole 28.g¢
Vs 2338 ft/s 28.c4
%1 8.0 v 99, o
acfm H3IH60 NTESF0
dscfm e (2:17] He 360
Particulate ___gr/dscf
1b/hr
S0, 104.5  1b/hr
Gaseous F ———— _1b/hr
Particulate F  —— 1b/hr
Total F —  1b/hr




PARTICULATE TESTING
RAW DATA SET

oa A R fvog X

Zd ALcoa

Ambient Temperature, *F =
Barometric Pressure, in.Hg % L&

Unitn_Re___ Inteveatied __ STAK/& Start Time Filter #'s Assumed Moisture, %
crisog L WL, . e —
Ruit No, y Finish Time ) Thimbie # Nozzle Dlameter, in.
Sample Box No. . Probe Heatar Setting
s ove s 8% ... e
K Factor x 2.3 Meter Yg Beaker # H,0,ml = u:U =
Lo e LEL S ome 2wy 025 TotaVier - 3.
Static Presa |R.I.|m.z Y \gﬁ SCHEMATIC OF TESTING LOCATION M”“"bﬂﬂn...
MIN/PT S PRESSURE Inttia) TEMP. OF
DIFFERENTIAL | voiyme: GAS LEAVING SAMPLE
. ACROSS | M9, 64 |  GAS SAMPLE TEMPERATURE CONDENSER BOX
TRAVERSE SAMPLING . STACK VELOCITY ORIFICE | GASSAMPLE | ATDRYGASMETER |  ORLAST TEMPERATURE
POINT - TIME VACUUM TEMPERATURE HEAD METER VOLUME INLET QUTLET IMPINGER .
NUMBER | . ©, min. In. Hy T, °F _0p, _DH, tn. H,0 Vi FI _Tpin,°F T OuL, °F 1., °F T, °F
g - <~ 45 | 38 0 20 A 593,09 Y 36 30 s
| s 5 | 78 0725 ]| 20 [S%.86 [ @ Z8 3% | 246
3 (5 5 | #% 0,28 | 128 [6904p | 66 40 34 256
L 20 5 79 .20 | /% CoN 0 | 68 . 4T 34 |23 ]
51 24 A 79 0.3) | 25 |6og ey | €8 4L _SH | 25%
AREL 5 | 33F oy W lazdz | 7t A YRE 1256
B-1] 35 $S | ¥ (@261 228 46,56 S 93 30 7276
AT 5 | 36 0.28 | L.28 |6205b| 64 | YS 39 267
3 2 b =Xy 0. 3\ 2.« | 624,85 | i 46 <0 oo
v 52 s | 33 le.2¢ | 2,0 162683 ] 73S TF A2 253
S A 63264 | 7¢ 2 g3 250
_tl W 5 3589 77 | S0 | 45 [zv=
ToTAL RWU AVE, awe. 523 -
AVERAGE L t N ﬁ AVE, M\“\!u
| /|m pago__ | o

Wa ran’t wait for tnmomnw - atoa



PLANT .411% ‘ Bucjéua—.ﬂ
cITY S STATE_ N.C.

DATE &&~O0 2~ 45

N5

PARAMETER SHEET

L e T R e LT

A O RGBS RSB T HE et v,
Ji -

RN S5 METHOD _ S

UNIT B

O INLET ‘ COMMENTS :

® OUTLET _STHRCKL ~ 99,

START TIME _/0:3 0 _ (/M

FINISH TIME // 4O WRZE D

METER OPERATOR .SVA

METER BOX N0 2/ 68 FILTER NO. 6

DH @ /. 86 THIMBLE NO.

DATA RESULTS M

1 Pb SO, 31 *Hg Vmstd _’j’iSf dscf

2 Static—~ 0,23 'w Vwstd Q.27 sct

3 Vic 2.3 ml Bwo 0,003

4 Mn g Md 2.9.1 _ 1b/1b-mole 29,1

5 @ 60  min Ms %03 1b/ib-mole 28,89
6 %0, 14.€ Vs L3135 ft/s 27. 8%
7 %cCo, s %1 99,5 v 98, G
8 DH 1.99  *wc acfm N0 HF2 o
9 Cp - 0.89 dscfm H6S 20 ‘ HERFC
10 So F Particulate ' gr/dscf

11 \/Dp o494 - V we e b/tr

12 80 F 50, 3532 1b/hr

13 Vm «s, 79 3 Gaseous F 15/hr

14  Dn O, 294 in Particulate F  —— 1b/he

15 as 28,27 f? Total F ~——  1b/hr

16 Yd 045 cf/cf




R B aLcon

iy Amblent Temperature, °F
Plant 3 m ﬁ 90 & /

Baromaetric Pressurs, In. :uF

o SR T ST g [T ST | e e
Date . 9O wﬂo.lm. - 045 [0 . 0en apay 3 N —_— ﬂw“r rmq_a.s. _u.._ No.
Aur No, Finish Time ) Thimble # ameter, In.
st g || & e g| T s
Meles DH@ "o . ———  w%cCo,
K Factor > Bn_l..w_. —— Meter Yd Beaker # M_._w -am._ 3.;__09 .
M._..Mh Mm.o Belore 2.0 .w omz_ @S Mg 0.95" A Total Vic 9 2.+
Mm._”oxu..hm._ﬂ.lz.ob Lﬁ% o NS SCHEMATIC OF TESTING LOCATION MH._”.DH.LM...
MIN/PT, PRESSURE Initial TEMP. OF
DIFFERENTIAL Voltume: GAS LEAVING SAMPLE
: ACROSS % GAS SAMPLE TEMPERATURE CONDENSER 80X
TRAVERSE SAMPLING . STACK VELOCITY GAIFICE | GASSAMPLE | ATDRYGASMETER |  ORLAST - | TEMPERATURE
PCINT TIME VACUUM | TEMPERATURE |  HEAD METER VOLUME INLET OUTLET IMPINGER
NUMBER 0. min. tn. Mg 1, °F 0P, DH, In. H,0 Va, Fi? Tnin, °F Taout, of T.. °F LF_
A1l T 2 Zb 018 TTHG Texos0] <3 | 44 32 |zzg
— i o [T T8l [0z 195 |omoy | €8 [#8 | 23 (238
S 5~ o0 0.3 2y |evs2y | 74 5O 38 | 2s¢
___H| 20 H 8 O.25 | 2.0 652 13| #F# 50 3F | 260
SES N ol 0,20 | .| |65k.09 0 s | 38 259
bl » q Bo 9.7 [P0 |659.F0 | 61 | 5o No | 252
At g5 4 80 0.24 | 195 ées. 44 |5%# 48 33 |2s5¢
AR 5 89 029 | L3b 6678 56 N& 34 2 so
3| 45 s 79 0. %1 2,5 16994 | 6o H8 36 (248
H]  <d Sy | 8o o1l | 2.1 [€3s71] 62 4 38 LHd
] -1 H &0 0.1y | (15 | 67954 (1 7L 28 id *
¢l e 3 | vo8f (o3| Ly 168279 &Y ¥e 37 ] s
TOTAL ¢S 5.92F) 2%,871 awe, 7€ F|ave. S 78 .
AVERAGE CBo)__aRIDI (19D 453w (ZC

We can't wait fortomomow  aicoa




e am e AL R L R A PRSI AN by 16 201 i 2 PG MO O B DM S i

PARAMETER SHEET

PLANT ﬂm : [Zm,/’\.wwﬁ
CITY Sp Hpe STATE N C
DATE & -©7 - OUE

RUN & METHOD 5

uNIT _ Ath
O INLET COMMENTS:
@ OUTLET _STHCK (focess U/OC”JQL

START TIME /. 30 AWEW
FINISH TIME 27 39 AM/ER
METER OPERATOR v

METER BOX NO. _ <[ é8

i

o

[y
i
A §

ALCOA

FILTER NO.

DH @ /. 86 THIMBLE NO.

DATA RESULTS
1 b 30 5T g Vmstd NS.So dscf
2 Static — O. 23 "wc Vwstd O b4S  scf
3 Vic /3.3 m Bwo 0.0ty
4 Mn g Md 2% 0% 1b/1b-mole
5 @ 6O min Ms - __28.43 1b/1b-mole
6 %0, 4 Vs 23.9( ft/s
7 %c0, 2 11 99. 4 ~
8 DH 4.98 *we acfm HI3INO
9 Cp 0, 84 dscfm HSL 30 )
10 Tm 56 F - Particulate ___gr/dscf
11 Vop o049l Vewe 1b/hr
12 Ts A+  F 50, )©0. 3 1b/hr
13 Vm b 05 13 Gaseous F ~——  1b/hr
14 Dn O 199 in Particulate F  ——  1b/hr
15 As 29 1LF £l Total F ——  b/hr
16 Yd Q. cf/cf




PARTICULATE TESTING
RAW DATA SET

@ ALCOA

Amblent Temperature, *F
Barornetric Pressure, In. Hg

20. 32

Start Time Fllter #'s Assumed Moisture, %
1308 Farutiunnrod -
w_-au.. Box No. T Finish Time AM p Thimble & Nwﬂo_ﬂuﬂnﬁ_”r S
MoterOHo LB OME V. 00,
K Factor (3 Mster Yy Beaker # H,0, m! o5
Lok RbisBelore 011 oo I3 g 295 e 5
Py s B ——Ha SCHEMATIC OF TESTING LOCATION Bt
MIN/PT PRESSURE | inhial TEMP. OF .
DIFFERENTIAL |, . vorume: GAS LEAVING SAMPLE
: © ACROSS | ép4 4GS GAS SAMPLE TEMPERATURE CONDENSER 60X
TRAVERSE SAMPLING . STACK VELOCITY ORIFICE | GASSAMPLE |___ ATDAYGASMETER |  ORLAST TEMPERATU
POINT TIME - VACUUM | TEMPERATURE HEAD METER VOLUME INLET | OUTLET IMPINGER
_NUMBER __8, min. In, Hg T, % DH, In. H,0 V. F8 Tain, *F Ta 0u1, °F A L _
A- | s 3 U= 0, \m L6 1697.80] 53 S0 24 Ze/
2 o 5 8L |o26 | 2y 69725 | 2 5O CH |- zZef-:
3 < | 6 8y 0.29 | 2.35 [69593 | ¢5 | s® 54 263+
_ 1] 20 G 82 1929|235 [#043] 6% 5B 3y | 232
5 2 G 8¢ 0,24 |2.3S [F4,33 | é6 SO 36 244
C| =0 Z D7 018 | 46 [F7.66 | 66 5O 3 | 247
B-1 S 5 | B2 o .Nu L7 130,90 | 49 wn | 48 35 %G
[ 4o o o5 0.5) | 2.5 [¥s,69 | 59 4 9 57 25—
3] 9< © g6 814 | 2.5¢ [#088 | &= | 47 39 | zs¢
__H| sv < 8s 1oz | [ 8 [7223<7] @ Ng ) 25.3
_ Sl e S | 8 Jozs— | 10 |F2rm| 6 <0 7 2/
bl o 7 gs5- Joiss | 2 7300 £¢ 55 Yo | 2¢éf
TOTAL [073% S5 | 2339 | - _ fave. S0 e, 595 | o
( W @ B v ﬁm 3,
AVERAGE 8 ‘ @' ©, Mw AVG Mt...hw —

We can’t wait for tomomow  awcoa




PLANT ﬂm fzoc /waﬂ

eIty Sp Hpt  state ANLC.
DATE &8 -0 -0

RN £ METHOD S

uNIT &y

O INLET

® OUTLET _ STUC K

START TIME <7 23 AM/EW

FINISH TIME 6 .31 AM/EW)
METER OPERATOR . JVH4-

METER BOX NO. _ 2 [ 68

DH @ /, B6
DATA

1 Pb 20,37 “Hg
2 Static —O. 24 "y
3 Vic Hq m
4 Mn 9

5 @ &0 min
6 %0, /4

7 1o, Z

8 DH (43 wwe
9 Cp 0. 84

10 Tm LS F
11 Vop 0486 Viwe
12 Ts 9 F

13 Vm He, 05 13
14  Dn O 194 in
15 As 28 23 il
16 Yd 0.5 cflef

o

PARAMETER SHEET

ALCOA

i

COMMENTS:
FILTER NO.
THIMBLE NO.
RESULTS ASsome 29 8w
Vmstd AH F8  dscf
Vwstd o _0.23]  scf
Bwo 0. 009
Md 2‘7(05 1b/1b-mole 2%9.09
Ms 29,02 1b/ib-mole  28.86
Vs . 23.320 fi/s 277
30 G . '?& o o Qq‘ 7
acfm - . HE 350 Ho4 80
dscfm . 4STHNOD LS B0
Particulate gr/dscf .
1b/hr
802 ‘ 120.  1b/hre
Gaseous F —— 1b/hr
Particulate F — 1b/hr
Total F — 1b/hr




P e o i DU
| - g mperature, *
Plant / Q«S ?E@H . ‘ e wo_._ﬁw.h_”ﬂ“ _u“.ouu."._.ho. _.?.“..o 30 3 -
Unite Dz _\:..._oco@ Start Time " - Filter #'s Assumed Molsture, %
Dare BT =67 o £ 23 a0 | PomeLengmrr -
B orie Finian T mwes  femebinein 0217
w..::a_o Box No. - : A . obe Heater Settin
et<r Box No. 2P . . . \
ot o. — L2 L e — 5
K _uo..o_o. - Meter Yd Boaker # ) H,0, pa._ - __MuL 5
oo 502 S 0 B py 095 | i
Lark Rate Atter oy SCHEMATIC OF TESTING LOCATION Stack Area, Ft2__C5 2%
Stetic Press., In. :.o..vmull.l.ﬁl Pyrometer No.
MIN/PT . . ) PRESSURE Initiad TEMP. OF
DIFFERENTIAL . GAS LEAVING SAMPLE
. : | woss | 730%o GAS SAMPLE TEMPERATURE CONDENSER BOX
TRAVERSE SAMPLING . STACK - VELOCITY ORFICE | GASSAMPLE |  ATDAYGASMETER |  ORLAST TEMPERATURE
POINT TINE VACUUM | TEMPERATURE MEAD |  METER VOLUME INLET OUTLET IMPINGER
NUMBER 9, min. In. Hg T, °F 0P, DH, In, H,0 V. FIO Tain, °F T, 0ul, °F T,. °F LF
A-1 |4 77 |0./6 | /3 |33489 | ©o | sO 35 | 229
ot 10 A +4 02% [/, 87 |¥38¢42| F° S 2 25 | 236
3 5 4 80 0.26| 2,0 | 9n2S2| T T2 2 25 6
M 20 5 80 0.29 | 2.3 [, % ¥ <S4/ 8 25 L.
| 25 4 go 0,30 | 2,94 |F&1,10 37 S6 38 255"
| 30 94 79|02t |7 |754.38] 74 | 58 | 27 |zSs
Bi | 35 | N | #8__[O0u | [+ 7439 | &4 | 5° 286 [z el
T o S5 oo oLt | 4, T 762,4([]| T° °& “0 (ks
3 "¢ 5~ 0 0.1} | 2,2~ F665S53| 33 Se £/ ( 256 -
i1 4o S | 80 0 | 2.1 |gwass| I8 | SB 4o | 256
<] G5 H go 0:.25 ] 2.0 ..\ﬂaﬁlmc 51 v 269
AT 3 20 0./6 | 1.3 |35 | 3 6o yE | 25
TOTAL 753 583 | 23,1% awe. 888 |ae 630 _
AVERAGE Nﬂc.wu\v ﬁo.r&ew @I mﬁu_oﬁM ave, (65

B bage _\ |

We can't wait fortomormow - acoa
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PARAMETER SHEET
PLANT )av»\ Eoc//&..q_m-ﬂ

CITY é‘»g L_Lpf STATE /O C

DATE £9 - 0ol -0}

RN | meTHOD AoRS -4

———

UNIT AN

O INLET COMMENTS:

@ ouTLET ST AL

START TIME _J( ~.30 _ &MypM
FINISH TIME | < °°  awép)

METER OPERATOR ST (2

METER BOX N0. (834 FILTER NO.

DH @ (90 THIMBLE N0.  __

: DATA RESULTS .

1 Pb 30,29 *Hg Vmstd NP3 dsef
2 Static ~ 0, 25 "we Vwstd O, 4 scf

3 Vic 20,7 m Bwo - 0.014

4 ¥n g Md - 29.08- 1b/1b-mole
5 @ &>  min Ms 28, 8% 1b/1b-mole
6 %0, (9 Vs 296 ft/s

7 100, _ 11 (03,3

8 DM 2225 "wc acfm S0 200

9 Cp 0.51 dscfm NHQID -

10 Tm 6 F Particulate - gr/dscf
n Vop 0.5 Vme —— _1b/hr

12 Ts 89 F S0, ——— 1b/hr

13 Vm Ng, HoY f3 Gaseous F 0.0  1b/hr

14 Dn O. 289 in Particulate F O-2!  1b/hr

15 As 28,21 ft? Total F _0.2B  b/hr

16 Yd / 00 cf/cf |
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PLANT ﬁfm Cock cooel

CITY Sp Mg state N, £,
DATE &8 -02-03

RUN 2 MeTHOD 40 FS-A

UNIT AT
O INLET
L UTLET Stpc €
START TIME 3. S7 Y Aw/RR
FINISH TIME_5 . /9 awzko
METER OPERATOR < T &
METER BOX NO. /834
DH @ 1,90

DATA
1 Pb 30,30 =g
2 Static —0.25 uye
3 Vie 1,5  m
4 Mn g
5 @ (&) min
6 %0, [ 9
7 %0, 2
8 DH 2,03 "we
9 Cp O, g4
10 Tm 64  F
11 Vop _O, 501 \/ we
12 Ts 85{
13 vm 8. O“(?—-ft
14 Dn O 294 1n
15 As 28.2F
16 Yd /O cf/cf

I R S

PARAMETER SHEET

COMMENTS:

FILTER NO.

THIMBLE NO. 2~

RESULTS
Vmstd NE 46 gsct
Vwstd O 4N T scf
Bwo ©.0094
Md 29,0%  1b/1b-mole
Ms 28.98 1b/1b-mole
Vs 28.33 /s
1 1048 v
acfm Hgos®
dscfn He¥*o
Particulate ——— gr/dscf
ib/hr

502 "  1b/hr
Gaseous F O O 1b/hr
Particulate F O .1+ 1b/hr
Total F O-39Q  1b/hr
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PLANT 4% rol«@__«”

CITY
DATE 388 -0 -o

sTATE AV .

RN 2 MeTHOD WO FG-A

UNIT )

O INLET
D OUTLET St K

START TINE _ 4-44__ @Brem

FINISH TIME _(/ <2 gNYPM
METER OPERATOR __ ST 1\

METER BOX NO. /(97[/

DH @ [. 40
DATA

1 Pb 29.9 + g

2 static_—0.24 "

3 Vic 2.2 m

4 Mn g

5 @ &0 min

6 %0, /4

7 % co, L

8 DH [l‘?l “wec

9 Cp 084

10 :mF (Z{é :/

11 VDp OHE8T v wc

12 Q? F

13 Vm XS ?38._1'1:

14 Dn 0.2 in

15 As 28,2 % a?

16 Yd LoD cffef

B—\O

PARAMETER SHEET

ALCOA

COMMENTS:

FILTER NO.

THIMBLE NO. __ 3

RESULTS
Vmstd ﬂéJ f dscf
Vwstd _9.9994 __ scf |
Bwo 0.02{
M 24,08 b/1b-mole
Ms 28,85 1b/1b-mole
Vs Z3.88 ft/s
Te1 [03.8 ~
acfm NF280
dscfm HYSéD
Particulate —— gr/dscf
——  1b/hr

SOZ T \b/hr
Gaseous F Q o 1b/hr
Particulate F o \3 1b/hr
Total F ©.\9q 1b/hr

Rt T T e e el
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It mr s e

D -1\

PLANTA)M B)C—ku.vpj
CITY Sp Hpe state AJC
pATE 88 - 02 -0

Rk 4 MeTHOD 4O 7S -A
uNIT AR

O INLET

@ OUTLET  STREX

START TINE _Z /NS sfirem
FINISH TIME 8:59  g/pM
METER OPERATOR SI (2

METER BOX NO. /87‘{ |

DH @ /.90
DATA

1 Pb 20,28 *ng

2 Static —O, 2L “"we

3 Vic m.l mi

4 Mn g

5 9 60 min

6 %0, (9

7 %00, Z-

8 DH [98  "w

9 Cp 0.84

10 Tm 6O F

1n Vop _oNBd Ve

12 Ts 2+ F

13 v 45,738 13

14 Dn 0294 in

15 As 2811 n?

[
L=y

Yd Z,O‘D cf/cf

PARAMETER SHEET -

COMMENTS:
n [o3%

FILTER NO.
THINBLE NO. %

RESULTS
Vmstd A7.2{ dscf
Vwstd 0.9  scf
- Bwo 0.0t 9
Md 29.08 _ 1b/1b-mote
Ms Z3.6F 1b/1b-mole
Vs 2Y7.S3 ft/s
%1 O3, F ¥
acfm Y6300
dscfm HSSFO
Particulate = gf/dscf
—_____ _lb/hr
SO T 1b/hr

2 ————
Gaseous F 0.0® 1b/hr

Particulate F o.w3 1b/hr
Total F -0.79  1b/he
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'PARAMETER SHEET

PLANT Am EOM

cm% (lpe STATEA)L

DATE D8 -0 2 o5

RUN 5 METHOD 4o 75 -A

UNIT
O INLET
@ OUTLET _ STRLCK

START TINE _/0. 30 _ £AB/PM
FINISH TIME _[( 47> iBIPM

METER OPERATOR £ I

METER BOX NO. [ ﬁff

DH @ [ fo

DATA
‘1 Pb 20. 5L “Hg
2 Static — ©.23 *wc
3 Vic 1.6 m
4 Mn . g
5 9 60 min
6 o0, (%5
7 %00, ra
8 DH /:‘?( “we
9 Cp 0. 84
10 Tm 8 . F
11 \Ep D483 V"wc _
12 Ts 8l F
13 vm 4S.{éT 13
14 Dn O,'Z?fi in
15 As  29.2F  ft?
16 vd [0 cffcf

ALCOA

t

COMMENTS:

FILTER NO.
THIMBLE NO. - S~

RESULTS
Vmstd AN, 26 dscf
Vwstd _2.913  scf
Bwo 0.0
Md 9,0 \b/Ib-mole
Ms 13.88 1b/ib-mole
Vs 3.1 F ft/s
11 033
acfm HeZbo
dscfm HH B30
Particulate gr/dscf
—— 1b/hr
S0 —— 1b/hr

2 ————————
Gaseous F  _0O OS5 1b/hr

Particulate F -7 1b/hr
Total F o .83  1b/hr
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START TIME _ J3 | AM/ €D
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TR

METER BOX NO. /8 ? 4

DH @ (o
DATA
1 Pb 30,37 *Hg
2 Sstatic ~0. 13  "wc
3 Vie _20.3 . m
4 }m g
5 @ 6O min
6 10, 19
7 % CoO, 7z
8 DH L84  "wc
9 Cp 0. 314
10 Tm +l o F
1n Vop o4 V"'wc
12 Ts 50 F -
13 ¥m 43,669 3
14 Dn a2 in
15 As 282F ftl
16 vd /.o

cf/cf

D13

PARAMETER SHEET

-\

ALCOA

COMMENTS:

(9(00955 U‘DS-QI‘{' !

FILTER NO.
THIMBLE NO.

RESULTS

Vmstd Y4, 18  dscf
Vwstd 0,456  scf
Bwo 0.0
Md 29.0%  1b/ib-mole
Ms 28.8S  1b/1b-mole
Vs _26,63  ft/s
%1 /O -
acfm 45250
dscfm H3IZ3IO
Particulate ———  gr/dscf

™ 1ib/hr
SO2 D 1b/hr
Gaseous F 0-0O>  1b/hr
Particulate F o 9\ 1b/hr
Total F

083 /e
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PLANT /)lm Pdc,ﬁwm;/

CITY S STATE N (.
DATE 68 -020 -0 4

RN 7 Moo A0 3 -A
Bt

UNIT
O INLET

® OUTLET < TM/(-
START TIME _ S, 25 awel)

AN/ e

FINISH TIME _ 6. 3 |

METER OPERATOR _ T (2

METER BOX NO. [(8F4

DH @ [ 4o
DATA

1 Pb S0, 3)_ “Hg

2 Static -0, 2 “we

3 Vic /6.5 m

4 M g

5 @ GO min

6 %0, 19 |

7 % co, L

8 DH 2.0 "wc

9 Cp 0. 84

10 Tm - 68 F

n Voo 0496 *we

12 Ts <9 F

13 v _ N Y 3

14 ©bn o 94 1n

15 As 2813  rt?

16 Yd [.oD  cf/cf

D-14

PARAMETER SHEET

COMMENTS:

FILTER NO.
THIMBLE NO.

RESULTS

Vmstd ﬂé . Q(a dscf
Vwstd O, 33+ scf
Bwo 0.0(b
Md 29,08 1b/1b-mole
Ms 28.9  1b/1b-mole
Vs 2994 /s
y 3 Ol b 7
acfm al FHOD
dscfm HE 2 60
Particulate —————  gr/dscf

— " 1b/hr
802 - 1b/hr
Gaseous F OO%  1b/hr
Particulate F ©.93  1b/hr
Total F O AD i/hre
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ALCOA TECHNICAL CENTER 88-02-24 15:47 PAGE 2
ANALYTICAL CHEMISTRY DIVISION J.0. NO. 88-021018
AREA: 205 - SPECIAL ANALYSIS APPROVED: 88-02-18

ANALYSIS: 502
UNITS:TOTAL MG - Metncd b

LSN/ID 802

804218 1266.
539026 BEG
ND1

804220 993.
539028 BKG

ND3

804221 N.D.
539029 BLA

NK

804222 781.
539030 SPL

7001 v
804223 886.
539031 SPL
7002

804224 757.
539032 SPL
7003

804225 904.
639033 SPL
7004
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ALCOA TECHNICAL CENTER
ANALYTICAL CHEMISTRY DIVISION

AREA: 201 - FLUORIDE LAB
ANALYSIS: FLUORIDE

UNITS:TOTAL MG - 40 75A Neezle

LSN/ID

804240
539018 BLA
NK

FLUORIDE

B et

™
0y

Wasres

_: __T,‘f-_‘i-’ .;Tr“;:,,f:....:.. m e e e - . ———- _,___"__x,,_._‘. . _.;_.,_ AT‘T‘I;"_)

88-02-24 15:42 PAGE 2
J.0. NO. 88-021020

VL mE ()

804241
539019 BKG
ND1 OUT

T L ks e i e . T W T T ——————— . T T g o e g . T . . T e it o o Bk o i ik ek e e b el s e e e e e e e bk AR M ik o e e e e s A e o

804242
539020 BEG
NDb2 OUT

804243
539021 BKG
ND3 OUT

804244
539022 SPL
7001 OOT

804245
539023 SPL
7002 OUT

804246
539024 SPL
7003 OUT

804247
539025 SPL
7004 OUT




ALCOA TECHNICAL CENTER E-G 88-02-24 15:49 PAGE 3
ANALYTICAL CHEMISTRY DIVISION J.0. NO. 88-020916
AREA: 2C1 - FLUORIDE LAB
ANALYSIS: TOTAL PARTICULATE FLUORIDE - 4¢1dA Thimbies
UNITS: TOTAL MG
LSN/ID TOTAL PARTICULATE FLUORIDE
804001 1.4
538997 BKG
ND 1
804002 1.0
538998 BXKG
ND 2
804003 0.9
538999 BKG
ND 3
804004 4.7
539000 700
SPL1
804005 5.8
539001 700
SPL2
804006 6.8
539002 700
SPL3
804007 7.0
539003 700 :
SPL4
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ALCOA TECHNICAL CENTER 88-02-24 15:42 PAGE 2
ANALYTICAL CHEMISTRY DIVISION J.0. NO. 88-021019

AREA: 201 - FLUORIDE 1.AB
ANALYSIS: FLUORIDE - HOTSA Tmpirgecs

UNITS:TOTAL MG

LD ILoRIE VR Mg pd .

80422? 0.2 -

329001 BLA \-lS'

so4z30 0.6
sy, SUy

804231 os
e 595

soazs2 0.5
et 500

go4233 0.6
S 52§

804234 0.4
sz o SIS

goa23s _  o.2
a0 g )

804236 0.4

s o _ 4%0
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ALCOA TECHNICAL CENTER E-8 88-02-24 15:41 PAGE 4
ANALYTICAL CHEMISTRY DIVISION J.0. NO. 88-021812
AREA: 202 - CARKRCH MATERIALS
ANALYSTS: HEAT OF COMBUSTION

ONTTS: BTYU

LSN/ID HEA'T OF COMBUSTION

804969 13140.
539060 COK

. . ——— T —— T i AR - ———— T ————— - — o o o A T o o o o o e ik S o T o — e ke S e T T —— — =

804970 7870.
539061 SPL

. ——————— e i A —— . T S . T e i ———— = iy o o o e A M A A e —— ot LS — T e —— —— e —

AR A A KK e e e K o K K KKK K

LAB REFERENCES: 2833/22-23

ANALYST(S): A.T. KOCHANOWSKI

AR K R ROK K KKK AR ek

APPROVED BY: DENNIS R. DECAPITE

AREA: 205 - SPECIAL ANALYSIS
ANALYSIS: SULFUR
UONITS: %

LSN/ID SULFUR

804969 0.74

539060 COK

E

804970 0.16 T
539061 SPL

LAB REFERENCES: 2808: 35;36 JWC

ANALYST(S): JOSEPH W. CASHELL

AR KR 3OK K 38 K B K 2 K K K K K K

APPROVED BY: DENNIS R. DECAPITE

*x%x END OF REPORT *xkx






