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A. Background Information 

1. Facility name: A ~ c r i c a n  R oGh,nol I G c  . 

fl1nem1 ~ t ) d n ~  GMwd)on I 

Location: 50rincr H ooe I NC 
r /  I 

2. Source category: 
3. Test date: May 17-14 . 1485 

4. Test sponsor: AMerican R cckLIxx)I , T i c .  

5. Testing contractor: ALW 
6. Purpose of test: 
d flqorider.  

7. Pollutants measured 

% defemlm ernisslun d e s  &,- PIM,S 02, 

@ PM-10 co @ NO, voc Pb @ 
Others (list) : Fiicroddcs 

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

Identify 

II I 
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B. Process Inf onnation 

1. 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: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 

Figure 1 shows how mineral wool i s  produced a t  the Spring Hope plant o f  
American Rockwool, Inc. A cupola i s  used t o  melt a cab ina t i on  o f  rock and 
slag. The molten product which e x i t s  the bottom of the cupola i s  directed 
onto a horizontal axis spinning disc. The resultant f ibers are then 
col lected i n  a blow chamber where o i l  i s  used t o  control dust. The f ibers  
pass through a tumbler t o  remove unwanted part ic les,  then t o  a bagger. 

Large, spherical pa r t i c l es  (shot). produced by the Spinning head, are 
conveyed t o  a p i t  under the cupola using a small flow of water. 
Occasionally unwanted slag i s  tapped from the b o t t a  of the cupola d i r e c t l y  
i n t o  the p i t  containing the "shot". 

Emissions from the cupola are control led by a spark box and baghouse. A l l  
a i r  from the material co l lect ion and handling portions o f  the operation i s  
scrubbed by a water spray system. 

The plant u t i l i z e s  two cupolas each equipped wi th  i t s  own fume control 
system. 
passed through t h e i r  respective spark box and baghouse. After ex i t ing the 
baghouse the gas streams are combined i n t o  a c m n  stack before being 

I 

A f t e r  being col lected by the fume control system. the gases are 

emitted t o  the atmosphere. - 
-. 

FIGURE I 
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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 data: QG,% 2- 
"(Indicate page/table NOS. in test report) 

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

3. 

2 

3 

4 

1 

2 

3 
4 

Basis for data: Pq. 2 " 
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c. Air Pollution Control Systems Tested 

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

Note: Be as specific as possible in identifying 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) 



P 

DRAFT/WP 

03/30/92 5 

3 .  

d3006-4/971130 

Using the attached parameter list fo r  guidance complete 
the table below. (Use additional pages as needed.) 
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D. sampling and Analysis Methods 

1. Complete the following table 

YM YM 
YM YM 
YM Y/N 
Y M  YM 
Y M  YM 

I I v/N I Y/N II _._. 
. 

Y/N Y/N 
Y/N Y M  
Y/N YIN 

I I I YM I Y/N It 

YM Y M  . 
Y/N YM 
YM YM 
Y/N YIN 

~ 

I I I YM I YM II 
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S u l f u r  d iox ide  emissions were determined by gas chromatography and flame 
photometr ic d e t e c t i o n  (GC-FPD). 
15. 

The sampling method p a r a l l e l e d  EPA Method 
The stack gas was drawn through a t e f l o n  probe i n t o  a g lass  sample 

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. 

F l u o r i d e  Emissions 
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E. mission Data Documentation 

1. Tabulate the following stack gas data from the test 
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2. Tabulate pollutant mass flux rates 

S 
II I 

2582 I 
I 
I I 
I I I 
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3 .  Present example emission factor calculations below. 

7rooe55 c 
OZ c4015t2582) lb/h 2 5,7& - 

r .  f- 
2 -  
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4. .Tabulate emission factors 

I I 
I II 

~~ 
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SUMMARY 

Company: American Rockwool, Inc. 
P.O. Box 880 
Spr ing Hope, NC 27882 

Common Baghouse Stack f o r  Cupolas 1 and 2 
1988 May 17-19 

Source Tested and Date: 

Test  Crew: Aluminum Company o f  America's 
Environmental Contro l  Laboratory  

Test Crew and Observers: 

Testers  Observer 

J. E. Gibb 
S r .  Environmental S c i e n t i s t  

L. C. Blayden 
Manager 

J. V. A p i c e l l a  
Environmental S c i e n t i s t  

L. D. Penix 
Environmental Technic ian 

Ana ly t i ca l  Faci  1 i t i e s  : 

P a r t i c u l a t e  Analys is  
Environmental Control  Laboratory 
Alcoa Technical Center 
Alcoa Center, PA 
L. D. Penix, Analyst  

Method 4D76A Analys is  
A n a l y t i c a l  Chemistry D i v i s i o n  
Alcoa Technical  Center 
Alcoa Center, PA 
S. Deiseroth,  Analyst  

GC-FPD Analys is  
Environmental Contro l  Laboratory 
Alcoa Technical Center 
Alcoa Center, PA 
L. C. Blayden, Analyst  

Ken Schuster 
S ta te  o f  Nor th Caro l i na '  
Dept. o f  Natura l  Resources 

E r n i e  F u l l e r  , 

S ta te  o f  North Caro l ina 
Dept. o f  Natura l  Resources 
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Test Ob jec t ive  

The emission ra tes  f o r  p a r t i c u l a t e  mat ter ,  s u l f u r  d iox ide  and f l u o r i d e s  
were determined f o r  t h e  c m o n  stack se rv ing  American Rockwool's two 
cupolas and t h e i r  baghouses. Emissions were determined f o r  -d i f f e ren t  
charges o r  cond i t ions .  The cond i t i ons  correspond t o  Item 16 o f  A i r  
Permi t  No. 357BR7. 
Table 1. 

The approximate c o n s i s t  of each charge i s  l i s t e d  t n  

TABLE 1 
r n  

Average Charge Makeup. d e r  Cupola L J  
1988 Hay 17 1988 May 18 1988 May 19 

Charge ( l b )  Condi t ion A Condi t ion B Cond i t ion  D 

Lime 0 0 ,,($I 50 
Coke 260 
Duquesne S1 ag 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 

6 9  
S P L *  0 210 21'5 

*SPL  i s  an aluminum smel t ing  c e l l  byproduct (SCB) which i s  subs t i t u ted  f o r  

Summary o f  Test Resu l ts  

Resu l ts  from t h e  t e s t  program are  summarized i n  Table 2. 

coke on a l b  carbon/ lb  carbon basis.  

TABLE 2 

Average To ta l  Emissions f o r  
Cupola/Baghouse 

P a r t i c u l a t e  Mat te r  
l b / h r  F luo r ide  S u l f u r  D iox ide  

Cond i t ion  Fron t  Ha l f *  1 b /h r  1 b / h r  

A 
B 
D 

1.2 
1 .E 
1.8 

0.73 104.7 
7.84 95.2 
5.10 57.1 

*Method 4075A does no t  account f o r  p a r t i c u l a t e  mat te r  captured i n  t h e  back 
h a l f  o f  t h e  impinger t r a i n .  
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PROCESS DESCRIPTION 

F igu re  1 shows how minera l  wool i s  produced a t  t h e  Spr ing Hope p l a n t  o f  
American Rockwool, Inc.  A cupola i s  used t o  me l t  a combination o f  rock and 
slag. The molten product  which e x i t s  t h e  bottom o f  t h e  cupola i s  d i r e c t e d  
on to  a h o r i z o n t a l  a x i s  sp inn ing  disc.  The r e s u l t a n t  f i b e r s  a r e  then 
c o l l e c t e d  i n  a blow chamber where o i l  i s  used t o  c o n t r o l  dust. The f i b e r s  
pass through a tumbler  t o  remove unwanted p a r t i c l e s .  then t o  a bagger. 

Large, spher ica l  p a r t i c l e s  (shot) .  produced by t h e  sp inn ing head, a r e  
conveyed t o  a p i t  under t h e  cupola us ing  a smal l  f l o w  o f  water. 
Occasional ly  unwanted s l a g  I s  tapped f rom t h e  bottom o f  t h e  cupola d i r e c t l y  
i n t o  t h e  p i t  con ta in ing  t h e  "shot". 

Emissions from t h e  cupola a r e  c o n t r o l l e d  by a spark box and baghouse. A l l  
a i r  from t h e  m a t e r i a l  c o l l e c t l o n  and hand l i ng  po r t i ons  o f  t h e  opera t ion  i s  
scrubbed by a water spray system. 

The p l a n t  u t i l i z e s  two cupolas each equipped w i t h  i t s  own fume c o n t r o l  
system. A f t e r  be ing  c o l l e c t e d  by t h e  fume c o n t r o l  system, t h e  gases a r e  
passed through t h e i r  respec t i ve  spark box and baghouse. A f t e r  e x l t i n g  t h e  
baghouse t h e  gas streams are  combined i n t o  a c m o n  stack be fore  being 
emi t ted  t o  t h e  atmosphere. 

SAMPLING PROCEDURES 

The t e s t i n g  procedures fo l l owed  were e s s e n t l a l l y  those proposed by J .  E. 
Gibb on 1988 January 05, re fe rence Dr .  Weeter's 1988 May 02 l e t t e r  t o  Ken 
Schuster. 

Sampl i ng Locat ion  

The stack sampling l o c a t i o n  was designed 8 diameters downstream and 6 
diameters upstream from t h e  nearest  d is turbance.  A t  t h i s  p o i n t  i n  t h e  6 f t  
I.D. s tack t h e r e  a r e  two 4 I n .  p o r t s  90' apar t .  T h i s  i s  i l l u s t r a t e d  i n  
F igure  2. For i s o k i n e t i c  sampling, s i x  p o i n t s  were sampled per  p o r t  a t  
f i v e  minutes per  po in t .  
i nse r ted  a t  a p o i n t  o f  average v e l o c i t y .  There was no c y c l o n i c  f l o w  a t  
t h i s  l oca t i on .  

F1 uo r ide  Emissions 

F luo r ide  Emissions were determined us ing  Alcoa Method 4075A (approved by 
t h e  Sta te  o f  North Caro l i na  and Federal EPA) I n  con junc t ion  w i t h  t h e  
necessary Federal Methods (1 through 4) t o  o b t a i n  i s o k i n e t i c  sampling f o r  
t o t a l  p a r t i c u l a t e  and gaseous f l u o r i d e .  The method requ i res  a c e l l u l o s e  
th imb le  t o  remove p a r t i c u l a t e  f l u o r i d e  and i c e  cooled impingers of 1.ON 
sodium hydroxide f o r  scrubbing gaseous f l u o r i d e  (see F igu re  3) .  

P a r t i c u l a t e  Emissions 

P a r t i c u l a t e  emissions were determined from t h e  f r o n t  h a l f  of t h e  Method 
4075A sampling t r a i n .  To ta l  p a r t i c u l a t e  was c o l l e c t e d  by t h e  c e l l u l o s e  
th imb le  whlch had been t a r e d  be fore  use. 

For  gas chromatography, a t e f l o n  probe was 
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S u l f u r  Diox ide Emissions 

S u l f u r  d iox ide  emissions were determined by gas chromatography and flame 
photometr ic d e t e c t i o n  (GC-FPO). The sampling method p a r a l l e l e d  EPA Method 
15. 
bulb. They were heated o r  i nsu la ted  as necessary t o  prevent condensation 
i n  t h e  sample l i n e  and bulb. 
through t h e  bu lb  ( a  purge t o  i nsu re  o n l y  t h e  stack gas i s  p resent )  It was 
inmed ia te ly  taken t o  t h e  GC-FPD f o r  ana lys is .  

The stack gas was drawn through a t e f l o n  probe i n t o  a g lass  sample 

A f t e r  drawing t e n  t imes t h e  bu lb ' s  volume 

Raw Mate r ia l s  

Samples o f  Duquesne Slag, Tennessee Slag and Spent P o t l i n i n g  (SCB) were 
taken from each charge. They were accumulated i n  separate 55 g a l l o n  drums 
over t h e  t h r e e  day t e s t  per iod.  D i f f e r e n t  types o f ' r a w  m a t e r i a l s  were not  
s to red  i n  t h e  same drums, nor  were they  a l lowed t o  mix a t  any t ime  d u r i n g  
s i z e  reduc t ion  and/or ana lys is .  Th i s  sampling procedure y i e l d e d  f o u r  drums 
o f  each type o f  s l a g  and t h r e e  drums o f  SCB. These drums were then shipped 
t o  Kennedy Van Saun f o r  s i z e  reduct ion.  
i n d i v i d u a l l y  according t o  t h e  d e s c r i p t i o n  below bu t  t h e  s lags were f i r s t  
composited as fo l l ows :  
Ouquesne Slag was placed i n t o  a new drum a f t e r  t h e  contents o f  t h e  o r i g i n a l  
drums were thorough ly  mixed. A f t e r  t h e  f o u r  drums were used t o  c rea te  t h i s  
new composite drum, t h e  composite drum was t r e a t e d  t h e  same as t h e  SCB. 
Th is  procedure was a l so  fo l lowed f o r  t h e  Tennessee Slag. 

Each drum o f  SCB was reduced 

One quar te r  o f  t h e  contents f o r  each drum o f  

F i r s t  t h e  e n t i r e  contents  o f  t h e  b a r r e l  a re  crushed t o  minus 3/8 i n c h  and 
homogenized. From t h i s  mix f o r t y  pounds are  s p l i t  out  and reduced t o  minus 
40 mesh. A f t e r  homogenization, t h i r t y - f i v e  pounds are s p l i t  out, reduced 
t o  minus 4 mesh and again homogenized. From t h i s  sample f i v e  pounds are  
s p l i t  out ,  reduced t o  minus 10 mesh, once again homogenized and one quar te r  
o f  a pound i s  reduced t o  minus 60 mesh. Th is  thoroughly  mixed. f i n e l v  
ground sample i s  submit ted f o r  ana lys i s  by Alcoa's A n a l y t i c a l  themi stry 
D iv i s ion .  

ANALYTICAL PROCEDURES 

F luo r ide  Emissions 

Alcoa's Ana ly t i ca l  Chemistry D i v i s i o n  (ACD) used Alcoa Method 
combination o f  ashing, fus ion,  s u l f u r i c  a c i d  d i s t i l l a t i o n  and 
e lec t rode)  t o  measure p a r t i c u l a t e  and gaseous f l uo r ide .  

P a r t i c u l a t e  Emissions 

P a r t i c u l a t e  emissions were determined g r a v i m e t r i c a l l y .  
' the M%od 4075A th imb les  were heated. des iccated and tared.  

P r i o r  

weights were recorded. A f t e r  t e s t i n g ,  t h e  th imbles were once 
des iccated and weighed be fore  being tu rned  i n  f o r  p a r t i c u l a t e  
analys is .  P a r t i c u l a t e  emissions were determined from t h e  ne t  
o f  t h e  th imbles.  

4076A ( a  
s e l e c t i v e  i o n  

t o  t e s t i n g  , 
The t a r e  
again heated, 
f l u o r i d e  
weight ga in  



-5 -  

S u l f u r  D iox ide  Emissions 

S u l f u r  d iox ide  emissions were determined by i n j e c t i n g  gas samples f rom t h e  
sampling bu lb  i n t o  t h e  GC-FPD and comparing t h e  r e s u l t s  t o  t h a t  o f  known 
standards a l s o  i n j e c t e d  i n t o  t h e  GC-FPD. 
used covered t h e  range i n  which t h e  gas samples f e l l .  

The c a l i b r a t i o n  gas standards 

QUALITY CONTROL PROCEDURES 

Q u a l i t y  c o n t r o l  procedures were fo l l owed  f o r  a l l  aspects o f  f i e l d  sampling 
i n c l u d i n g  sample preserva t ion  and h o l d i n g  t ime; reagent q u a l i t y ;  a n a l y t i c a l  
method; ana lys t  t r a i n i n g ;  and inst rument  c leanfng, C a l i b r a t i o n  and sa fe ty .  
These procedures a r e  cons is ten t  w i t h  EPA gu ide l i nes  documented i n  " Q u a l i t y  
Assurance Manuals f o r  A i r  P o l l u t i c n  Measurement Systems," Vol. 3, 
"S ta t i ona ry  Source S p e c i f i c  Methods" (EPA-600/4-77-027b). 

RESULTS 

An overview o f  t h e  cond i t i ons  f o r  each run  i s  shown i n  Table 3. S p e c i f i c  
r e s u l t s  f o r  each t e s t  a re  shown i n  Tab le  4. Complete r e s u l t s ,  p roduc t ion  
data, raw data, c a l i b r a t i o n  data-and l a b o r a t o r y  r e s u l t s  are g iven i n  t h e  
appendices. 

-. 

0 I scuss ION 

I tem 16 Condi t ion C o f  t h e  rev i sed  permi t  was not  evaluated as f i e l d  
measurements i n d i c a t e d  f l u o r i d e  emissions had a l ready exceeded 6.0 l b / h r  
du r ing  Condi t ion B. 

Process 

The on ly  problem w i t h  t h e  process d u r i n g  t h e  t e s t  program was on May 19. 
A f t e r  t h e  second t e s t  run  was complete and prepa a t i ons  were be ing  made f o r  
t h e  t h i r d ,  one o f  t h e  cupolas began opera t i ng  p o h y  and had t o  be shut 
down. Therefore on ly  two t e s t  runs were compl'eted 'f?FCondi- 

Tes t ing  

There were no t e s t i n g  problems o r  d e v i a t i o n s  t o  r e p o r t  here. A l l  sample 
t r a i n s  passed p o s t - t e s t  leak  checks and a l l  t e s t s  were run  i s o k i n e t i c a l l y .  
But a f t e r  complet ing quick f i e l d  checks o f  t h e  f l u o r i d e  concent ra t ion  
( S p e c i f i c  Ion  E lec t rode)  f o r  t h e  f i r s t  t h r e e  t e s t  runs a t  Cond i t ion  B, a 
h jgh  de2ree o f - r a r i a b i l i t y  i n  f l u o r i d e  m o n s  was found. It was then 
dec i red  t o  c o m p l e ~ r t h - r i K X ~ % s  c o n d i t i o n  t o  b e t t e r  understand t h e  
data. 

- 

' 

A n a l y t i c a l  

The f l u o r i d e  l a b o r a t o r y  data shows e x c e l l e n t  sp ike recovery and a low blank 
value. 
from c e r t i f i e d  gas c y l i n d e r s  ons i te .  The on ly  area where a n a l y t i c a l  
unce r ta in t y  cou ld  be present i s  i n  t h e  p a r t i c u l a t e  data. 
t r a i n  uses a c e l l u l o s e  th imb le  w i t h  a very h igh  capture e f f i c i e n c y .  

The s u l f u r  d i o x i d e  sample values were compared t o  values obta ined 

The Method 4075A 
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Therefore,  t h e  back h a l f  o f  t h e  t r a i n  w i l l  con ta in  i n s i g n i f i c a n t  amounts of 
p a r t i c u l a t e .  But, because t h e  t h i m b l e  i s  made o f  ce l l u lose ,  i t  has a h i g h  
a f f i n i t y  f o r  mo is tu re  and even under c o n t r o l l e d  cond i t ions  t h e r e  w i l l  be 
some uncer ta in t y  i n  t h e  g rav ime t r i c  weight .  Th i s  does no t  present  problems 
when t h e  g r a i n  l oad ing  i s  h i g h  b u t  i n  a case l i k e  t h i s ,  when t h e  
p a r t i c u l a t e  weight i s  very  smal l  compared t o  t h e  th imb le  weight, t h e  n e t  
weight obta ined can be i n  a rapge - +lo-15% f rom t h e  ac tua l  value. 

Sol i d s  

There i s n ' t  any i n fo rma t ion  from t h e  s o l i d s  a v a i l a b l e  yet .  Due t o  t h e  s i z e  
o f  t h e  samples, e x t r a  hand l ing  and a n a l y t i c a l  work requi red,  t h e i r  analyses 
haven' t  been completed a t  t h i s  time. 
issued i n  t h e  near f u t u r e  as soon as a l l  o f  t h e  requ i red  data I s  obtained. 

An addendum t o  t h i s  r e p o r t  w i l l  be 
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FIGURE 2 
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APPENDIX A 

Nomenclature 
Sample Calculations 



A ,I 

A s  

I b c ,  

XCOZ 

CP 

DE 

DEB 

X I  

na 

nn 
n- 

4 
XO 2 

Pb 

P. 

e 
TI 

TS 

V l C  

V. 

V.Std 

V S  

V"rnLd 

NMENCLATORE 

A r c n  < J f  nOZZla. 09 f t .  

Arc: . ,  ol' R t a c k .  oq f t .  

Noisl ,ure content. of s t a c k  Ran 

Percrtntagc of carbon d ioxide  i n  s t a c k  RBI: 

P i t o t  tube  c o e f t i c i e n t  

Average  p re s su re  d i f f e r e n t i a l  acroms o r i f i c e  meter. 
inchef! 1120 

O r i f i c e  p r e s s u r e  d i f f e r e n t i a l  t h a t  g i v e s  0 . 7 5  c f m  of a i r  a t  
s tandard  temperature  and p res su re ,  inches Ha0 

Nozzle diameter .  inches 

Squsre root of  average p res su re  d i f f e r e n t i a l  across p i t o t  t u b e .  
inches Hz0 

Percent  i s o k i n i c i t y  

D r y  s t a c k  gas molecular weight,  lb/lb-mole 

P a r t i c u l a t e  weight i n  grams 

Wet s t a c k  gas molecular weight ,  lb/lb-mole . 
Percentage o f  oxygen i n  s t a c k  gas 

Barometrjc p re s su re .  inches H g  

Stack p res su re .  inches H g  

length of test ,  minutes 

meter tempera ture ,  degrees  Fahrenhei t  

s t a c k  tempera ture .  degrees  Fahrenhei t  

volume of  l i q u i d  c o l l e c t e d ,  mil l i l i ters  

m e t e r  volume, c u b i c  f e e t  

d ry  meter volume a t  s tandard  temperature  and p r e s s u r e ,  
cub ic  feet ( d s c f )  

v e l o c i t y  of s t a c k  gas. feet /second 

volume of water  vapor i n  s t a c k  gas at. standnrd temperature  and 
pressure. c u b i c  f e o t  ( o c f )  

Meter factor, cf/ci 



CALCOLATIONS 

V m s t d  = (17.64) (Vm) (&&U) (Yd) 1 ( Tm 

VOLUME METERED STD - (29.92) (6H F) 

VOLUME OF WATER VAPOR - 
V w s t d  = (0.0471) ( V l c )  

HOISTORE - 
Bwo = Vpetd 

V m s t d  + V a s t d  

X MOISTURE = Bwo X 100 
DRY MOLECULAR WEIGHT - 

Md = 0.44(X C02) + 0.32(X 02) + 0 28(X N + X CO) 

WRT HOLECULAR WEIGHT - 

Me = Md(1-Bwo) + ~ ~ ( B w o )  
1 1  

VELOCITY - 
Vm = 85.49 x (CP) ( AP) ($%iF?) 
XI = LO-.0945)1460 +- 

X ISOKINICITY - 

(Ps)(Vo)(An)(B)(l-Bwo) 

VOLUME OOT OF STACK - 

GR/DSCP - 
Cs = (15.43) 9e 

V m s t d  

LB/HR - - 
7000 



APPENDIX B 

Production Records 



American Rockwool, Inc. 
Date '  .q// wf3g Daily Production Report  

Bigs per Line 7 2 Line1 . ' 7 5  ' ~ i n e 2 . '  . 
. . .  

tooay ~ T ~ a m n p s  today - ,  MTDaverage i ,  a i  toaiy I 12 tooay 
.. 

Day 01 Ooeration . .  I . . .  ' 1 . .  I / ' I  7 .  ' /  ,7 ' ' . 

I Percent Elliciency -/ - I -  I -  
I Or t G  .d 

today . MT,D Total today I MT.DTotaI I today MTD Total 
-I 

I I Downtime Schedule . 

! I I 
MTD today I nz today 

I I 
j 7 3  Charges Used a i  

Downtime 

17s 



Ky I J 

*PROU 

Bags per Hour 
S h i f t  Roduct  I Plan129 l b l  o t h e d  Var. 1 Comments : 







CEAIGING SEEET 



CHARGING SEEET 





FO-N 
large 

Cote 

'L 

Trap 

ime 

"reel 

lenn 

I t .  Louis 

& 

*PXOWCTIOlJ REPORT* 

Bans per Hour 
Shift Product 1 Plan129 l b l  othed Var. 

I I 

Ame I 



5i.OWIYC POURING CRYOCENIC 
WOOL WOOL . WOOL TI 3 

rMERlCAN 
HWY. 64 

P. 
SPRING 

ROCKWOOL, IMC. 

P EAST ALTERNATE . 
0. BOX 880 
HOPE, NC 27882 

TELEPHONE: 919 L78 5111 
800 682 2968 NC 

CUSTOMEX: 

INVOICE NO. : 

CUSTWER 
ORDER NO: 

TRAILER NO. : 5 5 0  

DRIVER. 

LOADED BY: Y n Q 8  

SUPEXVISOR: D ’ A. M, 

CC -?50C; 



. .  
BLDdIIJG POURING CRYOGENIC 

UOOL WOOL WOOL TI 3. 
- 

I I I AMERICAN ROCKWOOL, INC. 
HWY. &I EAST ALTERNATE 

P. 0. BOX 880 
SPRING HOPE, NC 

TELEPHONE 919 478 5111 
800 682 2968 NC 
800 334 0394 miiER 

DATE: \5 4%- Y d 
CUSTOMER: 

INVOICE NO. : 

CUSTOMER 
ORDER NO: 

DRIVER: 



AMERIC 
" 

" HWY 
45 6 6 5  

r 9  660 
SPA 

TELEPH 

2 '# 

DATE: - 

C'JSTW! 

I M I O I C ~  

CUSTBI 
ORDER 

TRAILER NO. : 

4 
D R I V E k  



DATE $ - I $ -  * 
6. I l L f i I  " U' 

9.- 139 - 



7 4  21 2. I l w 3  I .- 

5. I /307 I 7% I 

8. I / 4 / S I  74v I 



CHARGING SBEET 

... , 



CEARGING SEEET 

G 

-, .. . I 





American Rockwool. Inc. 
Date .r/ /7/8K Daily Product ion Report 

Y/ . I  /BO,VL 71 ,,03h.,/ '-1 - 1 u i  wool Gooa Proauctlon r ~ 2 a 3  I 
I - I  - h 7 3  Y 

I c - u2 wool Good Production 

I i wool cry0  or Pouring 

. .  . .  I 
today , I MTDTotal  1 today ' I M D T o t a I  today I MTD Total 

: Percent Elllciency 

92wGr.d 

I ! J Y  I 1 y 4  
I )  

i 
I Hour 01 Operation i 

I . I  
I I ,  

y 3  
1 Downtime Schedule , I rd 1 



Tenn 

t. Louis 

*pitom 

Product 

10-11 2 94 

Product 

L i m e  I I I 3-4 A z- 

B 
Plan 
- - 

2 94 

2 34 

- 
- 
234 

294 

2 94 

2 34 

2 94 

2 94 

2 3 5 2  

- 
- 
- 
- 
- 
- - 

Comments : 

I 

I 



c 
. .  CBARGIMG SEEET 





CEARGING SEEET 







*PitOD 

‘harge 5 

Coke 2 6 0  12-1 

nJq 13w 1-2 

*rap / too 2-3  9 5-37 

L i m e  3-4 k 7 

; tee1  4-5 t 9  10 

Tenn 4 00 5 -6 

,t. t o u i s  6-7  

K v Y P L  210 7 -a 
~ o t a l - - _ _ _ _ _ _ _ _ _  

-” . C Q ,  I * - -,. C,“ 

S h i f t  

9-10 

10-11 

B 

2 94 

2 34 

2 34 

2 94 

2 94 

234 

2 9L 

294 

2352 
\ 

111-12 2::;;: ,I 294 

12-1  . - 294  
2 ’- -?,i 
:, , 

2-3  

3 -4 2 94 

2 
S h i f t  Product Plan 

4-5 2 P i  

5 -6 2 54 

6-7 2 94 

7 -a 2 94 

8-9 2 94 

9-10 2 94 

10-11 2 94 

11-12 2 94 

Total------- - - - -  2 3 h  

. 
U 

29 l b  other Var. Coments: 333 ?54my’o-L- 





CBAKGING SEEET 



CHARGING S” 7 



CBAKGING SHEET 



... 
CEAKGING SEEET 



, .: 
/ American Rockwool, Inc .A&'* 14 6 . S  :. 

c . .. . . .  
.. CaW8.988  A a4 ' 5  

. Daily Production Reporl " . .- . .  . .  
1,. Date s/ 1 9 / 8 6  . 

1 I 



*PRODUCTION BEPORT* 7 :3P 

FOREUN \&LL 
Charge lbs. S h i f t  Rodu'ct 

Coice 143 -&f: 
Duq 

Trap ' It02 ' I I L O  

i ,Lime 5D -0 

LINE:J 











'.* . -.. * 'haroe 

h 

. € m e  

Qteel 

.eM 
J? h 

J2-1 2 94 

1-2 2 94 

2-3 1/42 2 94 

3-4 r-2 2 94 

, 4-5 2 94 

Tenn 5 -6 2 34 

t .  Louis 6 -7 2 94 

7 -0 2 94 
\ 

i 2 4  I J 



v 
I 
I ' .CI" 700  ~ 

c3 d s  2 4% I 

TELEPHONE 919 478 5111 
800 682 2968 NC 
800 33.4 039L cfmm 

AMERICAN ROCKWOOL, INC. 
HWY. 64 EAST ALTERNATE 

P. 0. BOX 880 

DATE: 3-19-W 

20 

21 

22 

CUSTOMER: 

... 

INVOICE NO. : 

23 LOADED BY: (. a n e e  

2L 
c 

25 SUPERVISOR: -D . A 1 PA- 
b 

2 i, 

CC 2500 
TOTAL 

CUSTOMER 
ORDER NO: 

TRAILER NO. : m 
DRIVER: 











APPENDIX C 

C a l i b r a t i o n s  
a .  Sampling 
b. P i t o t s  

Consoles 
~~ 

c. Thermocouples 
d. Nozzles 
e. C r i t i c a l  O r i f i c e s  







Emzll 

SDX A 

SDX B 

SDX A 

SDX B 

P.td 
.18 
.18 
.17 

-17 
.17 
-18 

-43 
-42 
.42 

-43 
.43 
-42 

P. CP 
-25 .84 
.25 .84 
-24 .89 

A=. .84 

- 24 -89 
-24 -83 
-25 .84 

A=. -895 

-60 .84 
.58 .84 
.58 -84 

A%. -84 

.60 .84 
-60 .84 
-59 .835 

AR;. -84 



BOILING WATER BATH 

I corrected 
Tempnturc I Hg in CLur 

Tempnturc 1 

MINERAL OIL BATH 



ALCOA 
KNVlHONMENTAL CONTROL LABORATORY 

NOZZLE CALIBRATION DATA 

Nozzle 1 n- L 
Plant U 9 

Sampling Loca I i a  a C \ A  

Calibrated by 

Date BKm--o'i 
Measurement #1 F as0 
Measurement # 2  0 aaB 

AVERAGE 0 d&B 
Measurement #3 b.Jw 

-a3 
Measurement #1 
Measurement $2 
Measurement *3 0 -  a05 
AVERAGE o. aA8 

Nozzle $I b . 2  
Plant U 

Sampling Loca ..a,. , a ,9 L, 
Calibrated by I 2  --- L 

Date & - ~ ~ - 0 9  
Measurement 111 0 as? 
Measurement 112 h a =  

' Measurement #3 ~ . & 1 3  
' AVERAGE o.aq3 

Measurement #l . a$3 -%%- Measurement #2 
Measurement #3 
AVERAGE o.aq3 



C r i t i c a l  O r i f i c e  I D  * \ 5 j 4 - 1  
v 

Run Number 

2 - 1 - E xampl e 

Dry Gas Meter 

F i  nal  reading f t 3  -3.333 aE3JAhL - 
I n i t i a l  reading f r 3  m5. qoe m't..loo 889. r/oo 

Dif ference,  V, f t 3  1.915 I.F&a I .  Y 67 

I n l e t / O u r l e r  temperatures 

I n i t i a l  
F i n a l  

Avg. temperature, td "F / c o d 3  99.5 &!fxL 

Time, B minlsec T IO.& 5 1n.a.t 5 ln.ay 

min 5,mq 5 Ob45 

O r i f i c e  man. rdg., AH i n .  H20 n V b  0. qb 0. Y b  

Bar. pressure, Pbar in .  Hg 2 8 5 %  38 5 R  a8 5R 

Ambient temperature, ti 'F "f 7 3  97 

Pump vacuum in.  Hg J3 a3 d 3  

17.64 V m , Y  (Pbar + ~H113.6) vti + 460 
K' = 

Pbar ( t d  ' 460) e 

F igu re  2. D a t a  sheet f o r  determining K '  factor.  



DRAFT 
Oate 85-0b-17 T r a l n  I D  3-130 OW C Do I'UrQUoTE OR CITE 
C r l t l c a l  O r i f i c e  I D  d / V / ~ - I  

1.- 

Run Numter 

2 - 1 - E xampl e 

Dry Gas Meter 

F i n a l  readlng f t3  9a8 ,@90 93 /,a 1 b Q S ( / , / S a .  

ft3 9 4  SOOC =E* I L ' L I  q 3  1.3 c/ - I n i t i a l  readlng 

Difference. V, f t 3  3 c 9 0  3 , i J b  S I 3 k  

I n l e t / O u t l e t  temperatures 

I n l t i a l  la  / 4 U  
F i n a l  uFv 'F I /  7. 9 1  5- u 
Avg. temperature, t d  OF 101 

l ime, 0 m i  nlsec 5- /o. (1 9 

m i  n 4 .  CC)5  

O r i f i c e  man. rdg., AH i n .  H20 I . a o  

Bar. pressure, Pbar in .  Hg d e s 5  

Ambient temperature. ti 'F 70.8 

Pump vacum in .  Hg d U  

K '  f a c t o r  

Average 

0 .  -i 557 

Figure  2. D a t a  sheet f o r  determining K' factor.  



Run Number 
C r l t i c a l  O r i f i c e  I D  t+ 1313-1 

Example 

D r y  Gas Meter 

F i n a l  reading f t 3  9 ~ 0 . 5 7 ~  

I n i t i a l  reading ft3 9 4 b . w  

Dif ference.  V, f t 3  9.35g 

I n l e t / O u t l  e t  temperatures 

I n i t i a l  
F i n a l  

Avg. temperature, t d  'F I l l .  aj 
_ .  . .  

Time, a min/sec-- 5 /o ~q 

m i  n -T no+ 

O r i f i c e  man. rdg., AH i n .  H20 10 

Bar. pressure, Pbar i n .  Hg a6 55 

Ambient temperature. ti 'F 80.b 

Pump vacuum i n .  Hg 

K '  f a c t o r  

Average 

0 5 4  5b 

2 - 

0.5959 

17.64 V, Y (Pbar + ~H/13.6) \/ti + 460 

Pbar ( t d  + 

K '  = 

F igure  2. Da ta  sheet f o r  determining K '  factor .  



DRAFT 

C r i t i c a l  O r i f i c e  ID i+ 1 3 1 1 - 1  
Run Nlnaber 

2 - 1 Example - 
Dry Gas Meter 

F i  nal  readt ng f t 3  e .  L > ' I t .  13. ./ '1c Ad& 
I n i t i a l  readtng f t 3  3 *4&, e. 1 0 0  Id. 3m 

Dif ference.  V, f t 3  4.570 q.3-ita 54.57 5- 

I n 1  et /Out l  e t  temperatures 

I n i t i a l  
F i n a l  

Avg. temperature, t d  'F I I  3 45- { I S  I S  L 

Time, 0 minfsec 3' / c > . ~ ' F  5- / O . d  5- /D,.3'7 

m i  n 5'. co(.:J. S.OC*/ 5 ,  ooc.5- 

O r i f i c e  man. rdg., AH i n .  H20 d.4C 2 . v o  d. *f 0 

i n .  Hg JF.. 55- J p  ,>s at?. i i- 

in.  Hg 31 .3 ) dl 

Bar. pressure, Pbar 

Ambient temperature. t i 'F -+3.['> 7 8. t-; -l E .  & 

Pump vacuum 

K' f a c t o r  

Average 

F igure  2. D a t a  sheet f o r  determining K '  factor .  



Critical  Orifice I D  7( 1 a l 9 - 1  
Run Nwnber 

2 - 1 - E xampl e 

Dry Gas Meter 

F i  nal reading f t 3  ,> 3 ctc :  $9 ih? 4 3 . I 7 C  

I n i t i a l  reading f t3  I F  yoc; 3c. b@@ 1 1  I . 0 C  

e- Difference, Y, f t 3  5 SL; 5 i u f  0 

Inlet/Dutlet temperatures 

I n i t i a l  
Final 

Avg. temperature. t d  'F lis 3 5  117.35 f l G . 3 5  

Time, 0 min/sec 5 /Q.,* 3- /Q.S 5 /cl,l3 

m i n  ,T,cc.j> 5.UO 5- 5.@P 2.2- 

Orifice man. rdg., A H  i n .  H20 9.gc %l. C J ~  v. Du 

Bar. pressure, Pbar i n .  Hg . 2 ~ , 5 5  3 6 . 5 ~  .3F,.55- 

Ambient temperature. t i  'F 3F.E b 3 P. .P, 

Pump vacuum in. Hg lr,- t4 19 

K '  factor 

Average 

17.64 v m  Y ( P b a r  + ~H/13.6) d-0 
K' = 

Pbar ( t d  + 460) e 

Figure 2. Data sheet f o r  determining K' factor. 



APPENDIX D 

P a r a m e t e r s  S h e e t s  
Raw D a t a  - Method 4075A 



PARAMETER SHEET 

CITY SF '& ~ T A T E  'AC 

UNIT 

0 INLET 

START TIME 4 :  25- @PM 
FINISH TIME /o . 'Z9 &PM 

OUTLET- 

METER OPERAT- 

METER BOX NO. 2 P 
DH @ E33 

DATA 

1 Pb Z?,X' . f  'Hg 
2 S t a t i c  -al  rL llwc 
3 Vlc  /L,8 m l  

4 Mn 9 
5 e  min 

6 I O 2  (6 
7 I co2 2 

11 &- C ' , ? Z (  

8 DH I. 3 T  ywc 

9 CP ",BY 
10 Tm 30 F 

12 Ts Io3 F 

13 Vm 37, 14 f t 3  

14 Dn (3. ZG3 i n  

15 As 1s 2 7  f t2 
16 Yd I ,d5 c f / c f  

Vmstd 
Vwstd 

Bwo 
Md 

Ms 
vs 
I 1  
acfm 

dscfm 

ALCOA 

COMMENTS : 

FILTER NO. 
THIMBLE NO. 

RESULTS 

3 3 . a  d s c f  
0,74( s c f  
G . O L  
24,09 lb / lb -mole  
2 . f i Z  l b / lb -mole  

101.4 
2Lt V? f t / s  

P a r t i c u l a t e  g r / d s c f  

l b / h r  
1 b /h r  

lb /hr  Gaseous F 
P a r t i c u l a t e  F 1 b / h r  

SO2 

T o t a l  F 1 b/hr  
ICs/= 7 .  LY , -  





RUN - 2 METHOD qo?c -4 

0 INLET 

BOUTLET %&,& 

UNIT e‘*, 

START TIME I (  -‘ 3 D  @PM 

METER OPERATOR- 11’ 
FINISH TIME I z.’ 5 3  AM/&^ 

METER BOX NO. 2 
DH @ 1. 33 

DATA 

PARAMETER SHEET 

ALCOA 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

13 
14 

15 
16 

Pb 2f  tiq ‘Hg 
S ta t i c  - c 3 , \ 2  “WC 

Vlc 2 7  m l  

Mn 9 
e Ibo min 

02 
I co2 
DH 

CP 

k 
1 s  
Vm 
Dn 

As 
Yd I , L G  c f l c f  

Vmstd 
Vwstd 

Bwo 
Md 
Ms 

vs 
I 1  
acfm 

dscfm 

COMMENTS: 

FILTER NO. 

THIMBLE NO. L 

RESULTS 

P a r t  I c u l  a te  g r l dsc f  

l b / h r  

1 b/hr 

l b / h r  Gaseous F 
Par t i cu la te  F l b / h r  

Total  F l b / h r  

SO2 

K -F  3 cL3 





PARAMETER SHEET 

0 INLET 

&OUTLET 
START TIME Q 2 .‘I 2 AM/@ 
FINISH TIME 3 :3z AM* 
METER OPERATOR 3 l//q 

. .  
METER BOX NO. .2 B 
OH @ / I $3 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

DATA 

Mn 9 
e min 

02 
x co2 
OH 

CP 
Tm 

Ts 

Vm 
Dn 

As 

6 

” WC 

F 
ft3 
i n  

%,2?  ft2 

16 Yd /, 02 c f l c f  

ALCOA 

COMMENTS : 

FILTER NO. 

THIMBLE NO. 3 

RESULTS 
Vmstd Yo,+- dscf  
Vwstd I ,  3b6 sc f  

Bwo O<C u 
Md W , 9 6  lb l lb-mole 

MS 2!3, 6 lbflb-mole 

vs 2 b t L 6  f t l s  
X I  10 1, G 
acfm cl* lsYi, 
dscfm 39 7 s  
Par t i cu la te  g r ldsc f  

l b l h r  
l b l h r  

l b l h r  Gaseous F 
Par t i cu la te  F l b l h r  

SO2 

Tota l  F l b / h r  
K-F 7, Y /  



a 

1 

v) 
0 
I 

5 
0 Fm 



PARAMETER SHEET 

PLANT 
CITY 

ALCOA 

0 INLET 

@OUTLET s?-k/d. 
START TIME ?.'C/ /PM 

FINISH TIME / O . ' C , 3  S I P M  
METER OPERATOR 3 JIQ 

FILTER NO. 
THIMBLE N O . ' T  

. .  METER BOX NO. ZP 
DH @ (. 3 3  

DATA 

1 Pb 2% 23 "Hg 

2 S ta t ic  -0, I (  "WC 

3 Vlc Z' m l  

4 Mn 9 
5 e  6~ min 

6 S O 2  / e  
7 'z co2 I 
8 DH I ,  L f  "WC 

9 CP (2% t;y 

12 Ts q3 F '  
13 Vm 3L-. 45- f t 3  

RESULTS 
Vmstd 354r dscf  

Vwstd ( j , O Y L  scf  
Bwo O'O26 
Md 28,2& lb/lb-mole 

us 28.6 1 b / l  b-mol e 

vs 22.r l (  ft/s 
2 1  I E . 3  

acfm 3@% 
dscfm 3 G o m  
P a r t i c u l a t e  gr ldscf  

lb /hr  
lb /hr  

lb /hr  Gaseous F 
P a r t i c u l a t e  F lb /hr  

SO2 

Tota l  F lb /hr  
4 F  7 . e  





PARAMETER SHEET 

RUN < METHOD q o * T -  4 
UNIT -&%I 
0 INLET 

@OUTLET s*Cr 
START TIME /I I 0 I &/PM 

FINISH TIME ( 2. L: L AM/$ 
METER OPERATOR 3 d &  

METER BOX NO. 2-p  
DH @ I, 3% 

DATA 

1 Pb 24. 'Hg 
2 Sta t ic  -e, (7 "WC 

3 Vlc 2 3 , C  m l  

4 Mn 9 
s e  6 C  min 

6 X 0 2  I,? 
7 'z co2 
a DH I, 3 5  'wc 
9 CP 0. sJ4 

i o  Tm d &  F 
11 6 0.yzo G 
12 1 s  / C /  F 
13 Vm 3 4 ,  13 f t 3  

16 Yd c f / c f  

ALCOA 

COMMENTS : 

FILTER NO. 

THIMBLE NO. s' 

RESULTS 
Vmstd '53, 8q dscf 
Vwstd I, (b=t  scf 
Bwo C\02% 
Md ,p 23,813 lb/lb-mole 

Hs zg, C 3  1 b / l  b-mol e 

vs 2Y.Yq f t / s  
% I  100. R 
acfm y 6 3  0 

dscfm 379 20 
Par t i cu la te  gr/dscf 

l b /h r  
1 b/hr 

l b /h r  Gaseous F 
Par t i cu la te  F 1 b/hr 

s02 

Tota l  F l b /h r  - 7 . < 4  . 



I 

'I: 

0 
l l  

I- 
O 
0 
P 
0 z 
5 



PARAMETER SHEET 

PLANT k P & d e J  
CITY 3~ STATE pc 
DATE f is -cJ< -18 

ALCOA 

0 INLET 

B O U T L E T  '%#CK 
START TIME 12: T L  AM/& 
FINISH TIME ; C 3  AM/@) 
METER OPERATOR 3 d/4  

METER BOX NO. 2-P 
DH @ I d  8 3  

1 

2 
3 
4 

5 
6 
7 
0 

9 
10 
11 
12 

13 
14 

15 
16 

DATA 
Pb 29,s "Hg 

S t a t i c  -0. I C  ''wc 

Vlc 23,s- m l  

Mn 9 
e LO m i n  

6.7 
I X co, 

02 

Ts f o b  F 
Vrn 3 T e 3  f t 3  

A S  Z d 2 -  f t 2  
Yd /,u-E c f f c f  

Dn 0, 2-43 i n  

. .  FILTER NO. 
b 

. .  
THIMBLE NO. 

RESULTS 

Vmstd 56,23 dscf 
Vwstd I ,  107- scf  
Bwo 0,(;13 
Md 2 g .  $ lb/lb-mole 
Ms 2g.a lb/lb-mole 

vs 23,y f t / s  
X I  fOJ"T 

acfm 309 2l3 
dscfm 3c 9aa 
Par t icu la te  gr/dscf 

lb /hr  
1 b/hr 

1 b/hr Gaseous F 
Par t icu la te  F 1 b/hr 
Total  F 1 b/hr 

SO2 

L-F  ?, 5-42 



i"" 



PARAMETER SHEET 

PLANT A P'kLUJ 
CITY+ STATE fic 
DATE 5s - *- - f0 

ALCOA 

0 INLET 

a OUTLET 5 q c  /L 
START TIME 3 ;  3 0  AM/& 

METER OPERATOR JJfi 
FINISH TIME 'f.' 3 I AMI& 

METER BOX NO. 2P 
DH P I ,  f?3 

1 
2 
3 

4 
5 
6 
7 
8 

9 

10 
11 

12 

13 
14 

15 
16 

DATA 
Pb L?.Y "Hg 
Sta t ic  - Oa 14 "wc 
Vlc Z m l  

Mn 9 

FILTER NO. 

THIMBLE NO. 7 

RESULTS 

Bwo d, e z c  
Md Z 9 , O  L lb l lb-mole 

us ZU, y\- lb/lb-mole 

vs 2<r q-3 f t / s  

2 1  P?. Li 
acfm 4 3  310 
dscfm 3 9  / b d  
Par t i cu la te  gr/dscf  

l b / h r  
l b / h r  

l b l h r  Gaseous F 

Par t i cu la te  F 1 b/hr 

Total  F 1 b l h r  

so2 

IL-F 3,cq - 



< 
e = E  

z g  



PARAMETER SHEET 

ALCOA 
RUN 8 METHOD qoycL4 
U N I T &  

SOUTLET 

FINISH TIME/O: ZLI &PM 

0 INLET 

START TIME 9 :  LO W P M  

METER OPERATOR Lldd 

METER BOX NO. zk 
OH @ If 83 

4 Hn 9 
5 9  ~ c I  min 

6 X O2 f9.a 
7 X C02 
8 DH /, 3 9  "wc 

9 cp 0. !34 _- 

Vmstd 
Vwstd 

Bwo 
Md 
Ms 
VS 

% I  
acfm 
dscfm 

COMMENTS : 1 
FILTER NO. 

THIMBLE NO. 6 

RESULTS 
3 7. 7 B d s c f  
0.966 scf  

0.02s- 
lb/lb-mole 
1 b / l  b-mol e 
f t / s  

10 Tm 3 f  F Par t icu la te  gr ldscf  

11 6 Q q 2 3  lb /hr  
lb /hr  

lb /hr  13 Vm 39~03 ft3 Gaseous F 
1 4 .  Dn d.2% i n  Par t icu la te  F lb /hr  
15 As Ls'. L q  f t2 Total  F lb /hr  

16 Yd /,& c f l c f  

12 Ts qT F SO2 

L - F .  3.qa I 



I I Y I  I I I I I 



PARAMETER SHEET 

PLANT kl.\ P O W  
CITY $ , s $ ~  do 
DATE 9 14 

ALCOA 
RUN 2 METHOD FX-4 
UNIT (6&h 
0 INLET 

9 OUTLET Srr) c/c 
START TIME / /  4\ m P M  
FINISH TIME 1 2 : d 4  AM/@ 

METER OPERATOR 1 

COMMENTS: 

METER BOX NO. z p  . .  FILTER NO. 
DH @ 1. $ 3  THIMBLE NO. 4 

DATA 

1 Pb 29,412 'Hg 
2 Sta t ic  - o,(q ''wc 
3 Vlc 22.5 m l  

4 Mn 9 
5 1 3  Ld m i  n 
6 X 0 2  id 
7 X co2 I 

9 CP 0, BY 
8 DH 1,27 "wc 

10 Tm H6 F- 
P- 

13 Vm 3 3 .  9 T  ft3 

16 Yd lG9 c f / c f  

1 4 .  Dn /3.2q3 i n  

15 As -&', 2 3  ft2 

RESULTS 
Vmstd 36,  3 dscf 
Vwstd / I  06 sc f  

Bwo U<OZB 
Md 28, 93 lb/lb-mole 
Ms aq,@ lb/lb-mole 

vs L3,Lil f t / s  
X I  / m a 1 3  
acfm 39?ro 

gr/dscf 

l b /h r  
l b /h r  

l b /h r  Gaseous F 
Par t i cu la te  F l b / h r  

dscfm 5GBa 

=O2 

Par t i cu la te  

Tota l  F l b /h r  

K - f  7 . 3  
4 - 7.c 





APPENDIX E 

Laboratory  Data 
- Method 4075A 

Nozzle 
Thimble 
Impinger 
P a r t i c u l a t e  
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4 4 4 4 4 4 * * 4 4 4 4 4 4 4 4 * 4 4 4  
4 FINAL REPORT 4 
4 4 4 4 4 * 4 4 4 4 * 4 4 4 4 4 4 * 4 4  

J .O. : 88-652.325 NO. SAMP. : 28 APPROVED : 88-0h-CI’l: 

SUBMITTED BY : L.D.PENIX PHONE : 2572 
LOCAT I ON : ENVIRONMENTAL CONTROL LAB 
SHOP ORDER : 14H1000891 TID : 
SYSTEM ID. : SPRING HOPE 4075A’S AM. ROCKWOOL 
P R O J .  LEADER : JOE GIBB PHONE : 2597 

REPORT CC : L.C.HLAYDEN,J.E.GIBB,J.V.APICELLA 

LSN 

816041 
816042 
816043 
816044 

-816045 
816046 - 816047 

816049 
8 160 52 

7 1 6 0 5 3  
816054 
816055 
816056 
81 6O57 
816058 
81 6OS9 

826061 
816064 
816065 
816066 
816067 
816068 
8 1 60 69 

816071 
816072 

------ ------ 

81604a 

816060 

8 1 60 70 

SAMPLE IDENTIFICATION 

539363 IMPINGERS 1 
539364 IMPINGERS 2 
539365 IMPINGERS 3 
539366 IMPINGERS 4 
539367 IMPINGERS S- 
539368 IMPINGERS 6 
539369 IMPINGERS 7 

539371 IMPINGERS 9 
5.39374 BLANK 
539375 NOZZLE 1 
539376 NOZZLE 2 
539377 NOZZLE 3 
539378 NOZZLE 4 
539379 NOZZLE 5 
539380 NOZZLE 6 
539381 NOZZLE 7 
539382 NOZZLE 8 
539383 NOZZLE 9 
539386 THIMBLE 1 
539387 THIMRLE 2 
539388 THIMBLE 3 
539389 THIMBLE 4 
539390 THIMBLE 5 
539391 THIMBLE 6 
5.39392 THIMBLE 7 
539393 THIMBLE 8 
539394 THIMBLE 9 

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

539370 IMPINGERS 8 

N.D. (OF: ND! = NOT DETECTED 
- (OF: tuwi t : : : )  = NOT DETERMINED 
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'I, ALCOA T E C H N I C A L  CENTER 
ANALYTICAL.  C H E M I S T R Y  D I V I S I O N  

COMMENTS : 

SAMPLES WERE A N A L Y Z E D  B Y  METHODS 9 1 3 C  ( D I S T I L L A T I O N )  AND 91.4F (SIE:) 
D U P L I C A T E :  RUN 1 M G / L  RUN 2 M G / L  
L S N #  8 1 6 O 4  7 122 123 
S P I K E :  L S N #  816045 - SML O F  A 1OO~:l M G / L  F L U O R I D E  STD WAS ADDED 
TO SO M L  OF S A M F L E  I N  THE D I S T I L L A T I O N  F L A S K .  F INAL .  D I S T I L L . A T I O N  
VOLUME WAS 50CI ML.  
SF'1C:ED SAMPLE A N A L Y S I S  XI!:I. 8 M G / L  
UNSF'I K E D  S A M F L E  A N A L Y S I S  99.9 M G / L  
RECOVERED F L U O R I D E  1 C K I  . 9 MG / L 
ADDED FL IJOKIDEI  1Cir : i .  (:I M G i L  
?. KECOVERY I. (I1 1. % 
# - NO VULIJME was RECEIVED ON L s w  8 1 6 ~ ) ~  (CAUSTIC PLArdt::) 
THE F L U O R I D E  R E S U L T  WAS 0 . 3  M G / L  
NOZZL.E WASH D W P L I C A T E :  R U N 1  M G / L  MG;L 
L.SN# 0 1 6CI 5 s 1.6 1 . 6 
:wIt:::E: LSN# 8.16~158 - s PiL. OF A iw(:b MG;L FLUORIDE STD WAS ADDED 'ro 
,L) riL OF SAMPLE IN r ~ i : x I L L . A ' r I u r ~ i  FLAst:: .  FINAL DILUTION VOLUME c. 

WAS 500 ML.. 
SPIt:;ED SAMPLE ANAL ... Y S I S  15l3. 5 MG/L. 
I.JNSt:':[ tKED SAMPLE: FiNALLYS I S 2 . b M G / L  
RECOVERED F L U O K I  DE 1ClO . 9 M G / L  
ADDECD F L U O R I D E  IO!:l. !I) M G / L  
?. HELTJVEF;Y i o  1. 7. 

- 7kIt:::E: .l!:)SCl G N A F  WAS ADDED TU Fi PLt::: T H I M H L E .  1-L! A L L  TtiIME{I.LES 
S w  I... M..K THJMEILE -- o. i T m A i  ,... im tx t , tuF :~ io t :  

. S G  CAO WAS ADDED. AL.L WERE ASHED,  FUSED W I T H  NAOH, D I S T I I - L E D  

~.. -., 

A N A L Y Z E D  SIE. 
47.5 MG O F  F L U l j R I D E  WAS ADDED T O  THE THIMHLE:  -- 4EJ.O MG 
i:jF FL.Ui3RIDE WAS H E C W E R E D  OR lCll % 

LAEI REFERENCES:  2761:1:.21T, 2760:214. 2761:!:21S 

ANAL.YST!S)  : SANDRA D E I S E R O T H  

* * * * * * t * * * * * * * * X X * * *  

AFFROVED B Y :  NORMA J. HORNUNG 
F I N A L  APFROVED B Y :  NANCY M .  F I T Z G E R A L D  

* X *  E N D  O F  REPORT * * *  
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