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L INTRODUCTION AND PROCESS DESCRIPTION 

On June 22 & 23, 1987, Guardian Systems, Inc. performed a series of 
particulate, lead, and sulfur dioxide emission tests on the Refinery Baghouse 

Stack, the Metallurgical Baghouse Stack, the Blast Furnace Sanitary Baghouse, 
and the Reverberatory Furnace Sanitary Baghouse. These tests were conducted in 
accordance to the rules and regulations expressed in the  Code of Federal 
Regulations, Title 40, Section 60, Reference Methods 1-4 , 8 & 12 as amended and 
approved by the Jefferson County Department of Health, Air Pollution Control 
(JCHD). These methods were combined into one inclusive test method. See 
enclosed letters. 

The secondary lead industry processes a variety of lead bearing scrap and 
residue to produce lead and lead alloy ingots, battery lead oxide, and lead 
pigments. Processing may involve scrap pretreatment, smelting, and 
refining/casting. Figures 1, 2, and 3 show this process and the air handling 
systems for the emissions from each source. 

The following test program w a s  used: 
1. 

2. 

M a s s ,  Lead & SO2 sampling was conducted on the Metallurgical 
Baghouse Stack and Refinery Baghouse Stack on day one. 
Mass, Lead C% SO2 sampling was conducted on the Blast Furnace 
and Reverberatory Furnace Sanitary Baghouse Stacks on day two. 

The following personnel were present during the actual field sampling and 
represented the companies indicated: 

Mr. Bob Wilson ILCO 
Mr. Frank Lightsey ILCO 
Mr. Ralph Fulton JCHD 
Ms. Veda Hampton JCHD 
Mr. Joe Wilson JCHD 
Mr. Frank Cargo JCHD 

Mr. Brian Debrow JCHD 

Mr. Tom Lotz 
Mr. Greg Karstens 
Mr. Chuck Turner 

Guardian Systems, Inc 
Guardian Systems, Inc. 
Guardian Systems, Inc. 

Mr. Barry Armstrong Guardian Systems, Inc. 

- 1- GUARDIAN SYSTEMS inc 1 
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Guardian 

@ Systems 

Box 300, 305 Ashville Road 
Leeds, Alabama 35094 

2051699-6647 

June 18, 1987 

Ms. Veda Hamption, Air Pollution Control Engineer 
Jefferson County Department of Health 
Bureau of Enviromental Health 
1400 Sixth Avenue South 
Birmingham, AL 35233 

Reference: Test protocol for ILCO stack testing. 

Dear Veda: 

We propose to sample the four (4) stacks at ILCO for particulate, sulfur 
dioxide and lead using a modified method 12. The method will be modified as 
follows: the first impinger will contain approximately 100 ml of 80% IPA, the 
second and third approximately 100 ml of 3% hydrogen peroxide, and the fourth 
approximately 100 ml  of 0.1N nitric acid. The last impinger will be followed by a 
gel tube to remove any remaining moisture. The impingers (or their respective 
cleanup bottles) will be weighed to determine moisture content. The clean up will 
use acetone for the probe and filter holder, distilled water for the hydrogen 
peroxide and 0.1 N nitric acid for the last impinger. The front half (filter and 
probe wash) will be analyzed for particulate content as described in Method 5. 
The second and third impingers will be analyzed for sulfur dioxiae content as 
described in Method-8. The front half catch (filter and acetone rinse) and the 
impingers will be analyzed for total lead content as described in Method 12. 
Blanks will be taken of all solutions used in the cleanup procedures. 

I hope this modified procedure will meet with your approval. I t  should 
shorten the time required to perform the testing. W e  anticipate to be on jobsite, 
Monday, June 21, 1987 at 8:00am to begin testing. 

Chemists Engineers 
-2- 



JEFFERSON COUNTY DEPARTMENT OF HEALTH 
1400 SIXTH AVENUE, SOUTH PO. BOX 2646 BIRMINGHAM. ALABAMA 35202 2051933-91 10 

Mr. Tom Lotz 
Director of Field 
Guardian Systans 
Box 300 
305 Ashville Road 
Lee&, AL 35094 

Dear Mr. Lob: 

. Bureau of Environmental Health I Paul Pate, Director 
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June 19, 1987 

Services 

This acknowledges receipt  of your proposed t e s t ing  protocol t o  sample 

Our staff has reviewed the  modified procedure and 
the four (4 )  stacks a t  ILCO for part iculate ,  sulfur dioxide, and lead  using 
a modified Method 12. 
approve its use. 

Representatives of our s t a f P  w i l l  be on the job s i t e  a t  7:30 a.m., 
Monday, June 22, 1987. 

Air Po l lu t ibn  Control Engineer 
Air Pol lu t ion  Control Program 

VMI/bb 

PROTECTINGYUU@EAI.TH 
-3- 
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II. SUMMARY OF TEST RESULTS 

The following is a listing of the average emissions from each source. For 
complete information by source see the following pages. 

Test Location Metal.. 

Date 6/22/87 

Average Total Emissions, 

Gr/DSCF 0.007 

Allowable Emissions Rate, 

Or/DSCF 0.012 

Allowables, % 58 

I 
Average Lead Emissions, 

Gr/DSCF x l o 5  8.06 

SO2 Emissions 

lbs/DSCF x l o 4  4.08 

SO2 Mass Rate, 

lbs/hr 851 

Refining 

61 2 218 7 

0.004 

0.009 

44 

1.54 

0.00 

0.00 

Reverb S. 

6/23/87 

0.003 

0.009 

33 

18.2 

0.112 

6.26 

Blast S. 

6/23/87 

0.002 

0.009 

22 

2.86 

I .  

0.00244 

0.14 

\ 
-7- GUARDIAN SYSTEMS Inc 
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G U A R D I A N  * S Y S T E M S  II. I N C O R F 0 R A . T E l 2  
F.0. BOX 30Cl 

205-699-6647 
LEEflS, AL 35074 

Summarized A i r  Test Rescil t s  f o r  I n t e r s i t a t e  Lead CDlIlpalny 

R u n  Number 1 2 3 Averaye 

Date 6-22-87 6-22-87 6-22-87 6-22-87 

Locat i o n  Main Stk Main Stk Main S t k  Main S t k  

Time 

Stack Gas Temperature, F 

Moisture Content, X v / v  

Oxygen Content, X v /v  

Carbon D iox ide  'Content , X v /v  

Carbon Monoxide Content, X v /v  

Excess A i r ,  % 

Stack Gas Vel o c i t y  
Feet per  Second 

Volumetr ic F1 O W  

Actual Cubic Feet pe r  Minute 

Vol unietr ic F1 ow 
Dry Std Cubic Feet pe r  Minute 

P a r t i c u l a t e  Mass Rate, # /h r  

Concentrat i o n  
Grains per Actual Cubic Foot 

Concentrat ion 
Grains per Dry Std Cubic F t  

A1 1 owabl e Concentrat i on  
Grains per Dry S t d  Cubic F t  

JConcentrat  i o n  o f  Lead 
Grains per  Dry Std Cubic F t  

% I s o k i n e t i c  

163 

7.70 

18 .OO 

2 .OO 

0 . ii0 

576.97 

2h .02 

44,136 

34 , 477 

2.78 

0 .007 

0.OO9 

0 . 0 1 2 

8.77E-05 

98.57 

171 

11:) .29 

18 . 00 

2 . 00 

0 . 00 
576 I 92 

26 . 5C) 

44 , 963 

33 ,707 

1 .70 

0 .004 

0 . 006 

0.012 

8.71 E-05 

100.98 

156 

3.44 

18 .oo 

2 .OO 

ij .(:IO 

576.92 

25.84 

43,835 

36,231 

1.64 

0 .004 

0 .005 

0 . ci 1 2 

6 .80E-O5 

96.13 

0 . 0 1 2 

tl 
6 .O6E-05 

98.56 

< r m I  GUARDIAN SYSTEMS Inc 
-8- 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O K A T E D  
P .O. BOX 300 

205-699-6647 
LEEDS, A L  35094 

Run Number 

Date 

Locat i o n  

Time 

Summarized A i r  Test Resul ts  f o r  I n t e r s t a t e  Lead Company 

1 2 3 Average 

6-22-87 6-22-87 6-22-87 6-22-87 

R e f i n  Stk Fief in Stk R e f i n  Stk R e f i n  S t k  

1042-1 146 1258-1401 1444-1547 1042-1547 

Stack Gas Temperature, F 133 

Moisture Content, % v / v  3.78 

Oxygen Content, X v / v  20 . ClC:, 

Carbon D iox ide 'Conten t ,  'Xv /v  0 . 00 

Carbon Monoxide Content, % v / v  0 .oo 

Excess A i r ,  X 

Stack Gas V e l o c i t y  
Feet per  Second 

Volumetr ic F1 ow 
Actual Cubic Feet per  Minute 

Volumetric F1 o w  
Dry Std Cubic Feet per  Minute 

P a r t i c u l a t e  Mass Rate, #/hr 

Concentrat ion 
Grains per  CIctLial Cubic Foot 

Concentrat ion 
Grains per  Dry Std Cubic F t  

A1 1 owabl e Concentrat i o n  
Grains per  Dry Std Cubic F t  

- '&oncentrat i o n  of Lead 
Grains per  Dry Std Cubic F t  

% Isol: i n e t  i c  

1785.71 

35.19 

6,634 

5,672 

0.24 

0.004 

0 .005 

0.009 

1.61E-05 

104 -38 

128 

0 . 8 1 

30 .c,i:1 

CI .OO 

0 . I30 

1785.71 

25.41 

4,789 

4,257 

0.18 

0 . 004 
ij .005 

0 .009 

1 .5c,E-(:I5 

105.99 

121 

3.77 

20 .00 

0 . 00 

0 .oo 

1785.71 

24.46 

4,611 

4 ,066 

51 . 1 0 

f.1 . (:,<,3 

0 . 003 

0 .009 

127 

2 "59 

20 .oo 

0 . 00 

0 .00 

1705.71 

28.34 

5,341 

4,668 

(3.18 

0 .01:14 

0 . 004. 

0 .OU9 

\ 
Table 2 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P .O . BOX 300 

LEEDS, A L  35094 
205-699-6647 

Summarized A i r  Test Resu l ts  f o r  I n t e r s t a t e  Lead Company 

RLIn Number 1 

Date 6-23-87 

Locat i o n  Reverb 

Time 0929-1 03 1 

Stack Gas Temperature, F 109 

Moisture Content, % v /v  1.84 

Oxygen Content, % v / v  21 .OO 

Carbon t l i ox ide  Content, % '  v /v  0 .OO 

Carbon Monoxide Content, % v / v  0 .00 

2 

6-23-87 

Reverb 

1145-1247 

120 

3.51 

21 .oo 

0 .O(j 

I:) . 00 

Excess A i r ,  % 

Stack Gas V e l o c i t y  
Feet per  Second 

Volumetric F1 o w  
Actual Cubic Feet per  Minute 

Volumetric F1 o w  
I3ry Std Cubic Feet per  Minute 

P a r t i c u l a t e  Mass Rate, #/hr 

Concentrat i o n  
Grains pe r  Actual Cubic Foot' 

Concentrat ion 
Grains per  t l ry S t d  Cubic F t  

A1 1 owabl e Concentrat i on  
Grains per  Dry Std Cubic F t  

' Concentrat ion o f  Lead 
Grains per  Dry Std Cubic F t  

% I s o k i n e t i c  

-14583.33 -1 4583.33 

60 .?I:) 54.82 

11,348 1 0  ,333 

10,323 9 ,064 

0.21 0 . 32 

0 .<I02 0 .OO4 

0 . i i C 1 2  0.004 

0.009 0.0(39 

1 .39E-04 2.3 1 E-04 

99.62 100.47 

3 Average 

6-23-87 6-23-87 

Reverb Reverb 

1307-1443 0929-1443 

127 119 

3 .(I5 2.76 

21 .oo 

(1 . 1:10 

0 . (:I 0 

2 1 . 00 

0 . 00 

0 . 00 
-14583.33 

c.l .-oi.19 

9,837 

8,567 

0.27 

0 . O O ~  

<I .01:14 

0 .009 

1.82E-04 

1 0 0  . 15 

-14583.33 

55.76 

10,511 

9,313 

0.27 

0 .003 

0 .1:)03 

0 . i:li:I9 

.1 .82E-04 

100 .04 

\ Table 3 
-12- E! rARDlAN SYSTEMS Inc 
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G U A R D I A N  +t S Y S T E M S  Y I N C O R P O R A T E D  

LEEDS, A L  35094 
P .o. BOX 300 

205-699-6647 

Summarized A i r  Test Resul t c ,  f o r  I n t e r s t a t e  Lead Company 

R u n  Number 1 - 3 3 Average 

[late 6-23-87 6-23-87 6-23-87 6-23-87 

Locat i o n  El1 a s t  Ell as t  H1 as t  El1 a s t  

T i  me 0906-1028 11(5(:)-1220 1340-1454 0906-1454 

Stack Gas Temperature, F 92 

Mois ture Content, % v /v  3.59 

Oxygen Content, % v / v  20 .oo 

Carbon Diox ide Content, % v /v  I:) . 00 
Carbon Monoxide Content, X v /v  0 .OO 

Excess A i r ,  ;I 

Stack Gas V e l o c i t y  
Feet per  Second 

Volumetr ic F1 o w  
Actual Cubic Feet pe r  Minute 

Volumetr ic F1 ow 
Llry Std Cubic Feet pe r  Minute 

P a r t i c u l a t e  Mass Rate, # /h r  

Concentrat ion 
Grains per  Actual Cubic Foot 

Concentrat ion 
Grains per  Dry Std Cubic F t  

A1 1 owabl e Concentrat i o n  
Grains per  Dry Std Cubic Ft 

Concentrat ion of Lead 
Grains pe r  Dry Std Cubic F t  

% I s o k i n e t i c  

1785.71 

53.32 

1 i) , o5o 

9,262 

0.17 

0 . 01:) 2 

0.002 

1:) . 009 

2.81E-05 

96.45 

99 

2 .O4 

20 .oo 

I:J . l:lO 

r j . r:ii:) 
1785.71 

54 .U8 

10,194 

9,426 

0 .04 

0 .000 

o . oo 1 

0 .009 

2.77E-05 

96 .I32 

105 

1.45 

2ij .m:i 

[:I . 00 
0 .oo 

1785.71 

53.84 

10,149 

9,341 

0.24 

0 .003 

0 .O 03 

0 .OO9 

3.01E-05 

94.75 

99 

2.37 

211) . (:r1:1 
0 . 00 
13 . 1:) I:) 

1785.71 

53.75 

10,131 

9,342 

0.15 

0 .002 

1:) . 1:) r:r 2 

0.009 

Z.80E-615 

95.74 

\ Table 4 - 14- GUARDIAN SYSTEMS Inc 
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Stack Gas Temperature, F 

Mois ture Content, 1 v/v  

Oxygen Content, X v / v  

Carbon Diox ide Content, 1 v / v  

Carbon Monoxide Cont.ent, 1 v / v  

Excess G i r ,  1 

Stack: Gas V e l o c i t y  
Feet pe r  Second 

Volumetric F1 ow 
Actual Cubic Feet p e r  Minute 

Volumetric F1 ow 
Dry Std Cubic Feet per  Minute 

Concentrat ion SO2 

Summarized S u l  fur Dio:.:ide Test Resul ts f o r  I n t e r s t a t e  Lead 

Run Number 1 2 3 

Elate 6-22-87 6-22-87 6-32-87 

Locat i on  Main Stl:: Main Stl:: Main Stk 

T i  ne 1 (:)20- 1 120 1220- 1335 1 4 1 0 -  15 15 

163 171 1.56 

7 .7i:) 1 0  .79 3.44 

18 . 00 1 8 . w:) 18 .oo 

2 .OrJ 2 .oo 2 . 00 
0 . c1I:l 0 .oo 0 . 00 

576.92 576.92 576.93 

44,136 44,963 43,835 

34,477 33 ,707 36,231 

Pounds per D r y  Std Cubic F t  4.53E-04 4.57E-04 3.l6E-04 

SO2 Emission Mass Hate, # / h r  936.19 923..26 687.94 

1 I s o k i n e t i c  98.57 100 .98 96.13 

Company 

Gverage 

6-22-87 

Main Stk 

020- 1 5 15 

163 

7 . 21:) 
18 .OC) 

2 . CICl 

0 . I:) 0 

576.92 

44,314 

34,786 

Table 5 
\ 
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Summarized S u l f u r  D iox ide  Test Kesul t s  f o r  I n t e r s t a t e  Lead Company 

Run Number 1 2 3 Average 

Date 6-72-87 6-22-87 4-22-87 6-22-07 

Locat i o n  Re f in  S t k  R e f i n  S tk  H e f i n  S t l r  K e f i n  Stk 

Time 1042-1 146 1258-1401 1444-1547 1042-1547 

Stack Gas Temperature, F 

Moisture Content , % v /v  

Oxygen Content, % v /v  

Carbon Diox ide Content, % v /v  

Carbon Monoxide Content, % v /v  

Excess A i r ,  % 

Stack Gas V e l o c i t y  
Feet pe r  Second 

Volumetric F1 ow 
Actual Cubic Feet per  Minute 

Vol umetr ic F1 o w  
Dry Std Cubic Feet pe r  Minute 

Concentrat ion SOT! 
Pounds per Dry Std Cubic F t  

SO2 Emission Mass Kate, # /h r  

% I s o k i n e t i c  

133 

3.78 

20 .oo 

a .oo 

(1 .oo 

1785.71 

35.19 

6,634 

5,672 

0 . 0(:1E+C10 

c1 . 00 
104 .38 

128 

I:] .8 1 

20 . o(:I 

0 * 00 

0 .CII:I 

1785.71 

25.41 

4,789 

4,257 

CI .00E+00 

0 . ClCl 

105 .99 

121 

2.77 

LCI . ClCl 

0 . O l j  

0 . (:IO 

-,- 

1785.71 

24.46 

4,611 

4,066 

CI .Oc:iE+OO 

c1 . c10 

~ C I I : I . ~ I : I  

127 

2.59 

20 .oo 

0 . O < I  

1:1 . 0 0 

1785.71 

28.34 

5,341 

4,668 

0 . 1:10E+(:ir:i 

0 . 01:1 
103 .67 

\ Table 6 
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St.immarized S u l f u r  t l i ox ide  T e s t  Resul t s  f o r  I n t e r s t a t e  Lead Company 

Run Number 1 2 3 Average 

Date 6-22-87 6-22-87 6-72-87 6-22-87 

Locat i an 6-23-07 6-23-.87 6-13-87 6-23-87 

T i  me Reverb Reverb Reverb Reverb 

Stack Gas Temperature, F 0929-1031 1145-1247 1307- 1443 0927-1 443 

Mois ture Content, X v / v  1.84 3.51 3.05 2.76 

Oxygen Content, % v /v  2 1 . l:lcl 2 1 . 00 2 1 .OO 21 .Ill:) 

Carbon D iox ide  Content, i! v /v  0 . cI1:l 0 .I>(:) 0 .13 [:I 0 .1:>1:1 

Carbon Monoxide Content, X v / v  r:r . 01:) 0 . 01:) 0 * 1:rO 1:) . oi) 

Excess A i r ,  % -14583.33 -14583.33 -14583.33 -14583.33 

Stack Gas V e l o c i t y  
Feet per  Second 61:) . 20 54.82 52.19 55.76 

Vol umetr ic F1 o w  
Actual Cubic Feet per  Minute 11,348 10  .I 333 9,837 10 ,51 1 

Volumetric F1 o w  
Dry S t d  Cubic Feet per  Minute 10,323 9,044 8,567 9,313 

Concentrat ion SO2 
Pounds per  Dry Std Cubic F t  8.46E-06 1 .1OE-05 1 .47E-05 1 .12E-(:)5 

02 Emission Mass Rate, # / h r  5.24 5.99 7.54 6.26 

99.62 1 OC) .47 100 . 15 1 0 0  .O4 

4 
;I I s o k i n e t i c  

\ Table 7 
.. - i n -  GUARDIAN SYSTEMS Inc 
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SLimmarized S u l f u r  D iox ide Test Fresul t s  f o r  I n t e r s t a t e  Lead Company 

Hun Number 1 2 3 Averaye 

[late 6-22-87 6-22-87 6-22-87 6-22-87 

Locat i on 6-23-87 6-23-87 6-23-87 6-22-87 

T i  me ' B l a s t  B1 as t  81 a s t  B l  a5t: 

Stack Gas Temperature, F 09~:16-1l~)28 1 100-122I:l 1340-1454 09i:Ih- 1454 

Mois ture Content, % v /v  3.59 

Uxygen Content, % v / v  2CI .I:)(:) 

Carbon D iox ide  Content, % v / v  0 . 1:m 
Carbon Monoxide Content, % v /v  0 . 0~:l 

Excess A i r . ,  X 1785.71 

Stack Gas V e l o c i t y  
F e e t  per  Second 53.32 

Actual Cubic Feet per  Minute 10 , 050 
Volumetr ic F1 o w  

Vol umetr ica 
Dry Std Cubic Feet pe r  Minute 9,261 

Concentrat ion SO2 
Pounds per  Dry S t d  Cubic F t  2 I 93E-07 

SO2 Emission Mass Hate, # /h r  0.16 

X I s o k i n e t i c  96.45 

2 .04 

2 1:) . 00 

0 .[:lo 

0 . < I O  

1785.71 

54 .08 

1 0 ,194 

9, , 426 

3 .a5~-07 

0.22 

96.02 

1.45 

3 3  . Oi j  

0 .ou 
i i  . (jo 

1785.71 

53.84 

10,149 

9,341 

4.92E-08 

0 .03 

94.75 

2.37 

20 .01:1 

0 .<$I:) 

0 . i:10 

1785.71 

53.75 

10,131 

9,342 

2.44E-07 

11.14 

95.74 

Table Fl 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 300 

205-699-6647 
LEECIS, A L  35094 

Computer Input  Paramters f o r  I n t e r s t a t e  Lead Company 

Run Number 

Date 

Locat i o n  

Time 

EGrometric P r e s ~ u r e ,  i n  Hg 

S t a t i c  Pressure, i n  H2O 

Run Time, minutes 

Meter Volume, CF 

Meter Cor rec t ion  Fac tor ,  MCF 

Meter Volume (Corrected) 

Stack Temperature , F 

Meter Temperature , F 

Meter Pressure, i n  H2O 

Sqr Vel oc i t y  Pressure 

Mas5 o f  P a r t i c u l a t e ,  mg 

Mass of Lead i n  Par t . ,  ug 

M1 of Water Col l e c t e d  

% Oxygen 

1 Carbon D iox ide  

% Carbon Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t ion  Fac to r  

Nozzle Diameter, i n  

1 2 3 Average 

6-77-87 6-22-87 6-22-87 6-22-87 

Main StL: Main Stk Main S t k  Main S t k  

29.89 

-1:) . 160 
60 .I:)<) 

40 -649 

0 .9988 

40 .600 

163 

1 09 

1.72 

0.422 

23.1 

2 14 .I:) 

67 .O 

18 . ou 
2 . (:m 
0 . 00 

28.274 

0. E39 

0 .3 1 0 

29.89 29.89 

-0 . 1 60 -0 . 16C) 

61:) . 00 60 . Oi:) 

40 . 855 42.533 

0.9988 1:) .99E8 

40.606 42.462 

171 156 

111 121 

1.73 -81 

0 * 475 0 425 

14.5 13.3 

214.0 171 .O 

92.2 29.3 

18 .O i l  16 . 00 

2 .00 2 .00 

0 . I:)o (:I . 00 

2a .274 28.274 

0 .e39 0 .639 

0.310 (3 .3 i o  

29.89 

-0 . 1 &:I 

161:) . 00 

124.037 

123.886 

163 

114 

, 1.75 

0.424 

50.9 

599 . (:) 
188.5 

18 . (30 

2 . 00 

0 . 00 

28.274 

0 .a39 

0 .3 1 1:) 

G.5 
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G U A H t l I A N  * S Y S T E M S  *. 1 N C O R F O R A . T E D  
P.O. BOX 3OCI 

205-699-6647 
LEEtlS, A L  35094. 

Computed A i r  Test Resul t s  f o r  I n t e r s t a t e  Lead Company 

Run Number 

tlat e 

Locat i o n  

Time 

1. Stack Pressure 
Inches Hg 
M i l  1 imeters Hg 

2. Meter Pressure 
Inches Hg 
M i l  1 imeters Hg 

3. Meter Vol Lime 
t l ry  Std Cubic Feet 
Dry Std Cubic Meters 

4. Water Vol ume 
Std Cubic Feet 
Std Cubic Meters 

5 .  Moisture Content, X 

6. Molecular Weight Dry 

7. Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet per  Second 
Meters per  Second 

9. Volumetr ic Flow 
Actual Cubic F t  per  minute 
Actual Cubic M per  second 

10.  Val umet r ic  F1 ow 
Dry Std Cubic F t  per  minute 
Dry Std Cubic M per  minute 

11. Concentrat ion 
Grains per  t l ry  Std Cubic F t  
Grams per t l ry Std Cubic M 

29.88 
758.91 

30 .02 
762 .42 

37.796 
1 .070 

3.154 
0.089 

7.70 

29 .04 

28.19 

26 .02 
7.93 

44,136 
20.83 

34,477 
16.27 

0 .0094 
0 .1:12 15 

29.88 
758.91 

30 .CIz 
762 -44 

37 .E56 
1 .<I72 

4.340 
0.123 

10.29 

29.04 

27.90 

26.50 
8 . 08 

44,963 
21 - 2 2  

33 ,707 
15.91 

13 . D059 
0 .I:) 1 35 

29.88 
758.91 

3 I:] . I:, 2 
762.59 

38.740 
1.097 

1.379 
0 .039 

3.44 

29 . 04 
28.66 

25.84 
7.88 

43,835 
20.69 

36,231 
1 7 . 1 0 

0 . 0053 
1:) .0 12 1 

29.88 
758.91 

30 . 1:12 
762.48 

1 1 4 .403 
3 . 240 

8 .a73 
0.251 

7 . 2111 
29 .(:I4 

28.35; 

26.12 
7.96 

44,314 
21:) . 92 

34 ,786 
16.42 

0 . OOb9 
0 . 0 157 

\ 
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G U A R D I A N  * S Y S T E M S  x 1 N C O R P O R A . T E D  
P.O. BOX 301:1 

205-699-6647 
LEEDS, A L  35094 

Computed A i r  Test Resul t s  f o r  I n t e r s t a t e  Lead Company 

Run Number 1 +. 3 3 Average 

Date 6-27-87 6-22-87 6-22-87 6-22-87 

Locat ion Main S t k  Main S t k  Main Stk Main S t k  

Time 1c)21:)-1 121:) 1220-1325 1410-1515 11:J21:1-1515 

11-A. Concentrat ion Lead 

M i l  1 israms per [try Std Cubic M 0.O0566 

12. Excess A i r ,  X 576.92 

15. Par t i cu la t 'e  Mass Rate 
PoLinds per  Hour, # /hr  2.78 
Lead, #/hr 0 . 03 

16. Volume a t  N n r r l e  
Actual Cubic Feet 4.8.388 
Actual Cubic Meters 1 .370 

17. Concentrat i on  
Grains per  Actual Cubic F t  0 . OO74 
Grams per Actual Cubic M 1:) . 0 1 68 

18. I s o k i n e t i c ,  X 98.57 

Grains per  Dry Std Cubic F t  0 . l ~ l O l ~ ~ l : ~ 9  
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Computer Inpu t  Paramters f o r  I n t e r s t a t e  Lead Company 

Ficin Number 

Elate 

Locat ion 

Time 

Barometric Pressure, i n  Iig 

S t a t i c  Pressure, i n  H20 

R u n  T i m e ,  minutes 

Meter Volume, CF 

Meter Cor rec t ion  Fac tor ,  MCF 

Meter Volume (Corrected) 

Stack Temperature, F 

Meter Temperature, F 

Meter Pressure, i n  H20 

q r  Vel o c i t y  Pressure 

Mass of  P a r t i c u l  a te ,  m g  

)Mass of  Lead i n  Par t . ,  ug 

M1 of Water Co l lec ted  

Z Oxygen 

Z Carbon t l i ox ide  

Z Carbon Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t i on  Fac tor  

N o z z l  e Diameter, i n  

1 2 3 Avei-ays 

6-27-87 6-22-87 6-22-87 6-22-87 

K e f i n  S t k  R e f i n  Stk R e f i n  Stk Fief in Sti:: 

1042-1146 1258-1401 1444-1547 1042-1547 

29.89 

-0 . 4 1 [:I 

50 . 00 

39.888 

1 .0356 

41 .308 

133 

98 

1.15 

0 .587 

12.4 

41 .O 

32.7 

20 . CI<I 

0 . 00 
0 .01:1 

3.142 

0.839 

0 .252 

29.89 

-0.410 

60 .oij 

30.495 

1.0356 

31.581 

128 

99 

0 .67 

0.428 

9.7 

29 .O 

4 .2 

20 . 043 
c 

0 . CIO 

0 . CiCl 

3.142 

0 .e39 

0 . - . A i  3Y-I 

29.89 

-0.410 

60 . 01:1 

28 .<I51 

1 .(:I356 

29 .05;0 

121 

106 

0.59 

(5 .4 1 3 

5.2 

26.0 

16.4 

20 .oo 

0 .00 

(j . ~ i j  

3.142 

0 .a39 

(:I . 252 

29.89 

-0 .410 

180 . c 1 0  

98.434 

- 
101.938 

127 

1 I:, 1 

C1 .BO 

0.475 

27.3 

96 .(:I 

54.3 

20 . OCI 

0 .00 

(5 .Oi:i 

3.142 

0 .839 

(:I . 252 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BGX 300 

LEEDS, A L  35094 
205-699-6647 

Computed A i r  Test Resul t s  f o r  I n t e r s t a t e  Lead Company 

Run Number 

Date 

Locat ion 

Time 

1. Stack Pressure 
Inches Hg 
M i l  1 imeters  Hg 

2. Meter Pressure 
Inches Hg 
M i l  1 imeters Hg 

3. Meter Volume 
Dry Std Cubic Feet 
Dry Std Cubic Meters 

4 .  Water Volume 
Std Cubic Feet 
Std Cubic Meters 

5. Moisture Content, % 

6.  M o l e c ~ i l a r  Weight Dry 

7.  Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet per Second 
Meters pe r  Second 

9.  Volumetr ic F1 o w  
Actual Cubic F t  pe r  minute 
Actual Cubic M pel- second 

11:). Val umet r ic  F1 o w  
Dry Std Cubic F t  pe r  minute 
Dry Std Cubic M p e r  minute 

11. Concentrat ion 
Grains per  Dry Std Cubic F t  
Grams pe r  Dry Std Cubic M 

1 * 3 3 Average 

6-22-87 6-22-87 6-22-87 6-22-87 

Ref i n  Stk Fief i n  Stl: Ref i n  Stl:: Ref i n  Stk 

1042-1 146 1258-1401 1444-1547 1042-1547 

29.86 
758.44 

29.97 
761.35 

39.158 
1 . lo9  

1.539 
,(:I .044 

3.78 

38.81:) 

28.39 

35.19 
10.73 

6,634 
3.13 

5,672 
2.68 

0 .0049 
0 . 0 1 12 

29.86 
758.44 

29.94 
760 .46 

29.848 
0 .a45 

0.245 
0 “007 

0 * 8 1 

28.80 

28.71 

25.41 
7.74 

4,789 
2.26 

4,257 
2.01 

1:) . 0 0 50 
0 .I:) 1 15 

29.86 
758.44 

29.93 
760 .31 

27.111 
o .768 

0.772 
(:1 .022 

2.77 

28 .80 

28.50 

24.46 
7.46 

4,611 
2.18 

4 ,066 
1.92 

I:I .1:~:13(:) 

0 .(:IO68 

27 -86 
758.44 

29.95 
760 .7 1 

96 . Cr35 
2 .72(:1 

2.556 
0 .072 

2.59 

28 .80 

28.52 

28.34 
8.64 

5,341 
2.52  

4,668 
2.20 

0 .0044 
0 . (:I 100 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 3IXl 

205-699-6647 
LEEDS, At. 351594 

Computed Air Te5.t Re5Ltl ts for- Interstate Lead Company 

RLln Number 1 2 3 Average 

Date 6-22-87 6-27-87 6-22-87 6-22-87 

Locat ion Refin Stl: Kefin Stl: Hefin S.tk Kefin S t k  

Time 1042-1 146 1258-1401 1444- 1547 1042-1547 

11-A. Concentration Lead 
Grains per Dry Std Cubic Ft 
Milligrams per Dry Std Cubic M 

12. Excess Air, % 

15. Farticul ate Mass Hate 
Pounds per Hour, #/hr 
Lead, #/hr 

16. Volume at Nozzle 
Actual Cubic Feet 
Actual Cubic Meters 

17. Concentration 
Grains per Actual Cubic Ft 
Grams per Actual Cubic M 

18. Isokinetic, % 

<I . I:) 01:) 1:) 2 
I:) .Oij11:15 

1785.71 

0.24 
0 .DO 1 

45.801 
1.297 

0 . 0042 
0 . 0095 

104 .38 

33.581 30.745 
i i  .951 0.871 

0 . l:)CIl:N:G! 
(I .or:, 1 1:rO 

1785.71 

0. l B  
I j . OI:I 1 

109 .893 
3.112 

0 .OI:138 
0 .i:rOB8 

103.67 

\ 
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G U A R D I A N  u, S Y S T E M S  * I N C O R P O R A . T E D  
P.O. BOX 300 

203-699-6647 
LEEDS, A L  35094 

Computer Inpu t  Paramters f o r  I n t e r s t a t e  Lead Company 

Run Number 

[tat E: 

Locat ion 

Time 

Barometric Pressure, i n  Hg 

S t a t i c  F'ressure, i n  H20 

Run Time, minutes 

Meter Vol ume, CF 

Meter Cor rec t i on  Fac tor ,  MCF 

Meter Val Lime (Corrected) 

Stack Temperature, F 

Meter Temperature, F 

Meter Pre5sure, i n  H20 

Sqr Vel o c i t y  Pressure 

Mass o f  P a r t i c u l a t e ,  mg 

Mass o f  Lead i n  Part. ,  ug 

M1 o f  Water Co l lec ted  

% Oxygen 

% Carbon D iox ide  

% Carbon Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t ion  Fac tor  

No321 e Diameter, i n  

3 Average 1 2 

6-23-87 6-23-87 6-33-87 6-23-87 

Reverb Reverb Reverb Reverb 

29.94 

-0 .a 10 

61:) . CiCi 

35 .5e1:1 

1 .<I356 

36.847 

109 

90 

1 . 00 
1 .<I30 

c c  
.-I . ._I 

32 1 .o 

14.1 

21 .i:)ij 

0 .OO 

i i  . (it:) 
3.142 

0 .e39 

0 . 182 

29.94 

-0 .8 1 0  

60 .i:iO 

31.924 

1 .ij356 

33 .060 

1 21:) 

97 

0 .80 

0.926 

8.3 

471 .O 

24.3 

2 1 .oo 

0 . 01:) 
0 . ol:) 

3.142 

0 .e39 

0.182 

29.94 

-0 . 8 1CI 

1 8 1:) . 0 [:I 

97.855 

1 0 1  "339 

119 

96 

0 .84 

0.944 

i t - )  .9 

1 142 . 0 

58.2 

2 1 .OO 

0 . 1:) 0 

0 . 1:) I:, 

3.142 

0 .839 

0.182 

9 -  

\ 
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Run Number 

Date 

Locat i on  

Time 

1 .  Stack Pressure 
Inches HY 
M i l  1 imeters. Hg 

2. Meter Pressure 
Inches Hs.  
M i l  1 imeters. Hg 

3. Meter Vol u m e  
Dry Std Cubic Feet 
Dry S t d  Cubic Meters 

4 .  Water Voluine 
Std Cubic Feet 
Std Cubic Meters 

5. Mois ture Content, X 

6 .  Mol ecul a r  Weight Dry 

7 .  Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet .per Second 
Meters pe r  Second 

9. Volumetr ic Flow 
Actual Cubic F t  per  minute 
Actual Cubic M per  second 

10. Volumetr ic Flow 
Dry Std Cubic F t  pe r  minute 
Dry Std Cubic M per  minute 

11. Concentrat i o n  
Grains pe r  Dry Std Cubic F t  
Grams per  Dry Std Cubic M 

3 Average r )  1 6 

6-23-87 6-23-87 6-23-87 6-23-87 

Reverb Reverb Reverb Reverb 

0929-1031 1145-1247 1307-1443 0929-1443 

G U A R D I A N  * S Y S T E M S  * I N C 0 F i P O F i A . T E L l  
P.0. BOX 301:r 

205-699-6647 
LEEKIS, AL 35074 

Computed A i r  Test Resul ts  t o r  I n t e r s t a t e  Lead Company 

29.88 
758 -96 

30 . 15 1 
762.34 

35.483 
1 . C:l[:r5 

0 .664 
(3 .(:I 1 9 

1.84 

28.84 

28.64 

60 . 20 
18.35 

11,340 
5.36 

10,323 
4.87 

0 ,0024 
0.0055 

29 -88 
758.96 

30 . 01:) 
761.97 

31.422 
cj .e90 

1.144 
0 .032 

3.51 

28.84 

28.46 

54.82 
16.71 

10,333 
4.88 

9 ,064 
4.28 

0.0041 
0 . (5093 

29 .68 
758.96 

29.99 
761.82 

29.602 
0.838 

0 .932 
(5 .026 

3 .oz 

28 .a4 

28.51 

c-7 
.dL . 19 
13.91 

9,837 
4.64 

8,567 
4 . 04 

0 .0037 
0 . I:rl385 

29.68 
75B .96 

30 . O i l  

762 . O4 

96 . 440 
2.731 

2 -739 
0 .078 

2.76 

28.84 

28.54 

=c .-u .76 
1 7 .1:10 

1(3 ,5 1 1 
4.96 

9,313 
4 .40 

(11 .0033 
0 .Or:r76 
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Computed A i r  Test Resu l ts  f o r  I n t e r s t a t e  Lead Company 

3 Average -, Hun Number 1 

Date 6-23-87 6-23-87 6-23-87 6-23-87 

Locat i o n  Reverb Reverb Reverb Keverb 

Time 0929- 1031 1 14% 1247 1307- 144.3 O924-1 443 
J 
11-A. Concentrat ion Lead 
Grains per  Dry Std Cubic F t  0 . C ) O O  14 0 . (30023 0 . C I I X I  18 0 . 000 18 
M i l  1 igrams per  Dry Std Cubic M 0.009(35 0.01499 0.01182 0.01184 

12. Excess A i r ,  X -14503.33 -14503.33 -14.583.33 -14583.33 

15. P a r t i c u l  a t e  Mass Hate 
Pounds p e r  Hour, # /h r  0.21 0.32 0.27 (:I . 27 
Lead, # /h r  I:, . 1:) 1 2 0 . 0 1 8 0 . 0 13 0 . 0 1 5 

16. Volume a t  Nozzle 
Actual Cubic Feet 
Actual Cubic Meters 

39 .006 35 . E 2 1  33.991 108 .843 
1 . lo5 1 . 0 1 4 0.963 3.082 
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G U A R D I A N  it S Y S T E M S  it I N C O R F ' O R A , T E D  
P.O.  BOX 300 

265-699-6647 
LEErts, AL 35094 

Computer 1npu.t Paramters f o r  I n t e r s t a t e  Lead Company 

Fiun Number 

Date 

Locat i o n  

Time 

Barometric Pressure, i n  Hg 

S t a t i c  Pressure, i n  H20 

R u n  Time, minutes 

Meter Volume, CF 

Meter Cor rec t ion  Fac tor ,  MCF 

Meter Volume (Corrected) 

Stack Temperature, F 

Meter Temperature, F 

Pleter Pressure, i n  H20 

Sqr Vel oc i t y  Pressure 

Mass of F a r t i c u l a t e ,  m g  

Mass of  Lead i n  Par t . ,  ug 

111 o f  Water Co l lec ted  

X Oxygen 

Z Carbon Diol: i d e  

Y Carbon Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t ion  Fac tor  

Nozzl e t l iameter, i n  

1 2 3 Average 

6-23-87 6-23-87 6-23-87 6-23-87 

Bl  ast  81 a s t  BI a s t  B1 a5t 

29.94 

-0 .55;0 

7 2  .oo 

37 .e39 

1 .0072 

38.111 

92 

98 

1.05 

0 . 920 

4.9 

66 .O 

28.6 

20 .ij(j 

0 . 00 

0.00 

3.142 

0.841 

u . 181:) 

29.94 

-0 .550 

72 . 00 
38.609 

1 .0072 

38.887 

99 

102 

1 .O6 

0 .930 

1.2 

66 .cI 

16.2 

20 .oo 

0 . (:)<I 

0 . 00 
3.142 

0 .E41 

0 . 180 

\ 
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G U A R D I A N  .* S Y ' S T E M S  * I N C O R F ' O R A T . E t 1  
P .U. BOX 300 

LV.X-699-6647 
LEEDS, A L  35094 -. . c 

Computed A i r  Test Resul ts  f o r  I n t e r s t a t e  Lead Company 

Run Number 

Date 

Locat ion  

T i m e  

1. Stack Pressure 
Inches Hg 
M i l  1 imeters  Hg 

2.  Meter Pressure 
Inches Hg 
M i l  1 imeters  Hg 

3. Meter Volume 
Dry Std Cubic Feet 
Dry Std Cubic Meters 

4.  Water Volume 
S t d  Cubic Feet 
S t d  Cubic Meters 

5. Mois ture Content, % 

6. Molecular Weight Dry 

7. Molecular Weight Wet 

a. Stack V e l o c i t y  
Feet per  Second 
Heters per  Second 

9. Volumetr ic Flow 
Actual Cubic F t  per  minute 
Actual Cubic M per  second 

11:). Vol ume-tric F1 o w  
Dry S td  Cubic F t  per  minute 
Dry S td  Cubic M peFminu te  

11. Concentrat ion 
Grains per  Dry Std Cubic F t  
Grams per  Dry Std Cubic M 

1 2 3 Average 

6-23-87 6-23-87 6-23-87 6-23-07 

B1 a s t  El1 a s t  H1 ast  B1 as t  

OY06-1l:)28 1 100-1 220 1340-1454 091:)6-1454 

29.90 
759.45 

30 . 02 
762.44 

36.180 
1 .025 

1.346 
0 . 038 

3.59 

2a .eo 

28.41 

53.32 
16.25 

1 u ,051:) 
4.74 

9,262 
4.37 

o . oo2 1 
0 .0048 

29 .90 29 .90 
759.45 759.45 

30 .02 30 .02 
762.46 762.44 

36.654 35 .a44 
1 .038 1 . 0 1 5 

54 .oa 53 .a4 
16.48 16.41 

10,194 1 0 ,  149 
4 .e1 4.79 

9,426 9,341 
4.45 4.41 

29 .yo 
759.45 

30 .<I" 

762.44 

1 oa .672 
3 ;o7a 

2.636 
I:I . 0'75 

2.37 

28 . ar:) 

28.54 

53.75 
16.38 

10,131 
4.78 

9,342 
4.41 

I:) .l:)l:) 19 
1:) . 11) i:) 4 3 
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G U A R D I A N  x S Y S T E M S  x I N C O R P O R A T E D  
P.D. Box 3o1:1 

LEEllS * AL 351:194 
205-699-6647 

Computed A i r  Test Remi l ts  for 1nterstat .e Lead Company 

k i n  Number 1 2 3 Average 

[late 6-23-87 6-23-87 6-23-87 6-23-87 

Locat i o n  I31 a s t  81 as t  B1 a5t  E41 as t  

Time C)W6-1~:128 1101:1-122(:) 1340-1454 1:191:)6-1454 

‘11-62. Concentrat ion Lead 
Grains per  t lry Std Cubic F t  0 .<:15lil03 
M i l  1 igrams per  Dry Std C u b i c  M (:1.00182 

12. €:.:cess A i r ,  % 1785.71 

15. P a r t i c u l a t e  Mass Kate 
Founds pe r  Hour, # /h r  0 . 1 7 
Lead, # /h r  (:I . (:)(I2 

16. Volume a t  Nozzle 
Actual Cubic Feet 
Actual Cubic Meters 

39 -259 
1.112 

17. Concentrat ion 
Grains per  Actual Cubic F t  51 . 00 19 
Grams per f ic tual  Cubic M 0 . 0 1:)4 4 

18. I s o k i n e t i c ,  % 96.45 

0 . ~:l~:l~:l~:l3 
0 * 00 180 

1785.71 

0.04 
0 . 002 

39.641 
1.123 

0 .0~:1~:~5 
0 . 0 0 1 1 

96.02 

L 
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Computer  I n p u t  P a r a m t e r s  t o r  I n t e r s t a t e  Lead Company 

k i n  Number 

Elate 

Locat i o n  

T i  me 

Barometric P r e s s u r e ,  i n  HQ 

S t a t i c  P r e s s u r e ,  i n  H20 

f?un 'rime, m i n u t e s  

Meter V o l  Lime, CF 

Me'ter C o r r e c t i o n  F a c t o r ,  MCF 

Meter V o l  L i m e  ( C o r r e c t e d )  

Stack T e m p e r a t u r e ,  F 

Meter T e m p e r a t u r e ,  F 

Meter P r e s s u r e ,  i n  H20 

S q r  V e l o c i t y  P r e s s u r e  

Bar ium p e r c h 1  o r a t e  normal  i t y  

Volume of  s a m p l e  t i t r a t e d ,  m l  

To-tal  vo lume of s a m p l e ,  m l  

Volume o f  t i t r a n t ,  ml 

Volume of  b l a n k ,  m l  

M1 of Water C o l l e c t e d  

% Oxygen 

X Car.bon D i o x i d e  

% Carbon  Monoxide 

Stack Area, Sq f t  

P i t o t  C o r r e c t i o n  F a c t o r  

N o z z l e  Diameter, i n  

f 

\ 
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G U A R D l A N  Y S Y S T E M S  Y I N C O R P O R A T E D  
P .o. BOX 300 

205-699-6647 
LEEDS, A L  35a94 

CDmDLlted A i r  Test Kesul ts f o r  I n t e r s t a t e  Lead Coinpeny 

R u n  Number 

13ate 

Locat 1 on 

Ti me 

1. Stack Pressure 
Inches Hg 
M i l  1 imeters Hg 

2.  Meter Pressure 
Inches Hg 
M i l  1 imeters Hg 

3 .  Meter Volume 
Dry S t d  Cubic Feet 
Dry Std Cubic Ne.ter% 

4. Water Volume 
Std Cubic Feet 
Std Cubic Meters 

5. Mois ture Content, % 

6. Nolecular  Weight Dry 

7.  Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet per  Second 
Meters per  Second 

9. Volumetr ic Flow 
Actual Cubic F t  per minute 
Actual Cubic M per  second 

10. Volumetr ic Flow 
Tiry Std Cubic F t  per  minute 
Dry Std Cubic M per  minute 

Concentrat ion SO 2 
Founds pe r  Dry Std Cubic F t  
Grains per  Dry Std Cubic M 

12. Excess A i r ,  % 

1 

6-22-87 

l l a in  StI: 

102i.,- 1 120 

39 .E18 
758.91 

30 I 02  
762.42 

37.796 
1 * I370 

3.154 
0 . 089 

7-70  

29 . 04 

33-19 

26.02 
7 -93 

44 , 136 
20 .83 

34 ,477 
16.27 

4.53E-04 
7 .2490 

576.92 

29.88 
758 .91 

3r:I  . 02 
762.44 

37 .E56 
1 .072 

26.50 
8.08 

33,707 
15.91 

4.57E-04 
7.3123 

576.92 

29.88 
758.91 

3111 ul:13 
762.59 

38 .740 
1 .097 

1.379 
0 . 039 

3.44 

29 . 04 

28.66 

25 .84 
7 .B8 

43,835 
20 . 69 

36,231 
1 7 . 10 

3.16E-04 
5 . 0691:i 

.-a76 .92 0 

29.88 
758 .91 

30 .07 
762 .48 

114.403 
3 .24.0 

8 .a73 
1:1.25i 

7.20 

29 -04 

28.25 

26.12 
7.96 

44,314 
3 1  .92 

34,786 
16.42 

4.08E-04 
6.5310 

576.92 

L 
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G U A R D I A N  i e  S Y S T E M S  * 1 N C O R F O R A . T E D  
P.O. BOX 301) 

205-69 9 -6647 
LEEDS, A L  35094 

Computed A i r  Test Resul t s  f o r  I n t e r s t a t e  Lead Company 

Hun Nuinber 

Date  

L o c a t  i on 

Time 

’’ SO2 Emiss ion  Maaa Ra te  
Pounds p e r  Hour ,  # / h r  

16. V o l u m e  a t  N o z z l e  
Ac tua l  Cubic  F e e t  
Fictual Cubic  M e t e r s  

18. I s o k i n e t i c ,  X 

1 2 3 Average 

6-22-87 6-22-87 6-72-87 6-22-87 

P a i n  S tk  Main S t k  Main Stl:: Main S t k  

1l:)21:)-1 12l:l 1221:,-1325 14115-1515 1i:)20-1515; 

936.19 923.26 687.94 851 .[:I2 

48.388 5c1 .so 1 46.872 145.744 
1 .370 1 . 430 1.327 4.127 

98.57 100 * 98 96.13 98 .56 

\ 
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G U A R D I A N  * S Y S ' T E M S  * I N C O R P O R A T E D  . .  
F.0. BOX 300 

209-699-6647 

Computer Input  Paramters f o r  I n t e r s t a t e  Lead Company 

LEEKIS, A L  35094 

k i n  NL.imber 

Date 

Locat ion  

Time 

Barometric Pressure, i n  Hg 

S t a t i c  F'ressure, i n  H20 

R u n  Time, minutes 

Meter Volume, CF 

Meter Cor rec t ion  Fac tor ,  MCF 

Meter Vol Lime (Corrected) 

Stack Temperature, F 

Meter Teniprrature, F 

Meter Pressure, i n  H20 

Sqr Vel DC i t y  Pressure 

Bar i~ in i  perch1 o r a t e  normal i t y  

Volume o f  sample t i t r a t e d ,  m l  

Total volume of  sample, m l  

Volume o f  t i t r a n t ,  m l  

Volume' o f  blank , m l  

PI1 o f  Water Col 1 ected 

% Oxygen 

X Carbon D iox ide  

X Carbon Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t ion  Fac to r  

iNozz1 e Diameter, i n  

29.89 

-0 .4 10 

60 . 01:1 

39 .E88 

1 .0356 

41 .308 

133 

98 

1.15 

0.587 

0 . 0 1 0 0 

E -8 

5 0 0 

I:, . 35 

0.35 

32.7 

20 .uo 

o . i:u> 

0 . 0 1:) 

3.142 

1:) .E39 

0 . 252 
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Computed A i r  Test R e s u l  ,ts f o r  I n t e r s t a t e  Lead Company 

h n  Number 

[late 

i o c a t  i o n  

Time 

1. Stacl:: Pressure 
Inches I-lg 
N i l  1 imeters t ig 

2. Meter Pressure 
Inches tiy 
M i l  1 ime.ters Hg 

3. Meter Vol Lime 
Dry Std Cubic Feet 
Dry Std Cubic Meters 

4 .  Water Volume 
Std Cubic Feet 
Std Cubic Meters 

5. Moisture Content, % 

6. Mol ecul a r  Weight [lry 

7. Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet per  Second 
Meters per  Second 

9. Volumetr ic F l o w  
Actual Cubic F t  pe r  minute 
Actual Cubic M pe r  second 

10. Volumetr ic F1 o w  
twy Std Cubic F t  per  minute 
Dry Std Cubic N per  minute 

Concentrat ion SO 2 
Founds per  Elry S td  Cubic F t  
Grams pe r  Dry Std Cubic M 

12. Excess A i r .  % 

1 7 3 Aver-age 

6-22-87 6-22-87 6-22-87 6-22-67 

Ref in  S t k  R e f i n  Stlr Ref in  Stk R e f i n  Stlr 

1042-1 14.6 1258-1 41111 1444-1547 1042-1547 

29 .86 
758.44 

29.97 
761.35 

39.133 
1 .109 

1.539 
0 .I344 

3.78 

28 . 80 

28.39 

35.19 
10 . 73 

6,634 
3.13 

5,672 
2.68 

1785.71 

19.86 
75B. 44 

29.94 
760 .46 

29.848 
1:) .845 

I:) .245 . l:)l117 
0.81 

28 .80 

25.71 

25.41 
7.74 

4,789 
2 . 2 6  

4,257 
2.01 

C1 .i:rOE+i:iO 
I3 . l:)ol:lo 

1785.71 

25 .86 
758.44 

29.93 
760.31 

27.111 
0.768 

0.772 
I:, .[:I22 

2.77 

28.80 

28 . X I  

24.46 
7.46 

4,611 
2.18 

4 ,066 
1.92 

0 . I:lOE+I:)l:) 
15 . CKlOi:) 

1785.71 

29.86 
758.44 

28.34 
8.64 

5,341 
2.52 

4,668 
L. .At.) m .-%- 

\ 
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Computed f i i r  Test R e s u l t s  f o r  I n t e r s t a t e  L e a d  Company 

fkin Number 

[late 

Locat ion 

T i m e  

SO2 Emission Mass Rate 
Pounds  p e r  Hour ,  #/hi- 

16. Volume a t  N o z z l e  
Actua l  C u b i c  Feet 
A c t u a l  C u b i c  Meters 

18. I s o k i n e t i c ,  X 

1 -> & 3 nv e,'. ;,gf 

6-27-87 6-27-87 6-73- _ _  87 6-22-87 

Ref  i n  Stic I'tef i n  Stl:: K e f  i n  Stk: Ref i n  Stk 

1 042-1146 1258- 1401 1444- 11547 1 O42- 1547 

45.801 33.581 30.745 109 .893 
1.297 0 . 95 1 0 .87 1 3.112 

103 .67 104 . 38 105 .99 100 .80 
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1; LJ A F; LI I H 1\1 U, S Y $3 -1- E I*I S X I (9 C 0 1.3 F' 0 I? R .I_ El 
P.0. 6 0 X  300 

205-699-6647 
LEEKIS, AL 35094 

Computer  I n p u t  P a r a m t e r s  f o r  I n t e r s t a t e  L e a d  Company 

Hun Number 

Date 

L o c a t i o n  

T i m e  

Barometric P r e s s u r e ,  i n  Hy 

S t a t i c  P r e s s u r e ,  i n  H20 

Run T i m e ,  m i n u t e s  

Meter Vol L i m e ,  CF 

Me.ter C o r r e c t i o n  F a c t o r ,  MCF 

Meter Volume ( C o r r e c t e d )  

Stack T e m p e r a t u r e ,  F 

Meter T e m p e r a t u r e ,  F 

Meter P r e s s u r e ,  i n  H20 

S q r  Vel o c i t y  P r e s s u r e  

B a r i u m  p e r c h l o r a t e  normal  i t y  

Vol~iine o f  s a m p l e  t i t r a t e d ,  ml 

T o t a l  vo lume  of s a m p l e ,  ml 

Volume of t i t r a n t ,  m l  

V o l u m e  of b l  anl:, ml 

M 1  of Water Col l e c t e d  

i! Oxygen 

X Carbon  Dioi: i d r  

% Carbon  Monoxide 

Stack Area, Sq f t  

P i t o t  Cor rec t ion  F a c t o r  

1 2 3 Average 

6-23-87 6-23-67 6-23-87 6-23-87 

R e v e r b  Reve rb  R e v e r b  Revc rh  

0929- 1031 1 145-1247 1307-1443 0929- 1443 

01 .339 

119 

96 

0 .84 

0.944 

i i  . 1:) 1 0 i:i 

1. 5 

150Cr 

16.35 

1 .[:I?; 

58 .? 

2 1 . < > l j  

I:,  " 00 

0 . 00 

3.142 

0 .a39 

. N o z z l e  Diameter. i n  
\ 
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G U A R D I A N  Y. S Y S T E M S  i t  I N C O R P O R A T E D  
P .O . BOX 3013 

LEEtlS, A L  35094 
205-699-6647 

Computed A i r  Test Resul ts  f o r  I n t e r s t a t e  Lead Company 

Run Number 

[late 

Loca.tion 

T i m e  

1 .  Stack: Pressure 
Inches Hg 
M i l  1 imeters  Hg 

2.  Meter Pressure 
Inches Hg 
M i l  1 imeters  Hg 

3. Meter Volume 
t l ry  Std Cubic Feet 
Dry Std Cubic Meters 

4 .  Water Vol Lime 
Std Cubic Feet 
Std Cubic Pleters 

5. Mo is tu re  Content, % 

6. M o l e c ~ i l a r  Weight ISry 

7. Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet pe r  Second 
Meters per  Second 

9 .  Volumetr ic Flow 
Actual Cubic F t  per  minute 
A c t u a l  Cubic M pe r  second 

10. Vol umetr ic  F1 ow 
Dry Std Cubic F t  pe r  minute 
Dry Std Cubic M per  minute 

Concentrat ion SO 2 
Pounds per  t i ry Std Cubic F t  
Grams per  Dry Std Cubic M 

12. Excess A i r ,  X 

1 2 3 Average 

6-23-67 6-23-67 6-23-87 6-23-87 

Reverb Reverb Reverb Reverb 

0929-1 O3 1 1 145- 1247 1307- 14.43 0929- 1443 

29 .E8 
758.96 

30 .01 
762.34 

35.483 
1 . ol:l5 

0.664 
(:I .I:) 1 9 

1 .84 

26.84 

28.64 

11,348 
5.36 

10,323 
4 .87 

29.68 
756.96 

30 . 00 
761.97 

31.422 
1:) .890 

1.144 
0 .032 

3.51 

28 .84 

28.46 

54.62 
16.71 

10,333 
4.88 

9 , Cl64 
4.28 

1 . 1CIE-OFJ 
0 .  1764 

29.88 
758.96 

29.99 
761.62 

" i 9  .602 
0 .638 

0 .932 
0 . 026 

3 . 05 
26.84 

28.51 

C" .-ai . 19 
15.91 

9,837 
4.64 

8,567 
4 . 04 

1 .47E-(55 
0 .233:1 

29.66 
758 .95 

30 . 015 
762 . (114 

96 .440 
2.731 

2.739 
(11 .<I78 

2.76 

28.64 

28.54 

55.76 
1 7 .OC)  

1 0  ,51 1 
4.96 

9,313 
4.40 

1 .12E-Ci5 
0 . 1794 

-14563.33 -14583.33 -14583.33 -14583.33 

\ 
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G L I C I R ~ I I A N  * S Y S T E P I S  u ~ N C O ~ ~ P O R Q T E L I  

LEEDS, A L  35094 
n ,C) - c -4-659-6647 

P .O . BOX 300 

Computed Qir T e s t  R e s u l t s  for I n t e r s t a t e  Lead Company 

Hun Number 

Date 

L o c a t i o n  

T i m e  

SO2 Emiss ion  Mass Rate  
Founds p e r  Hour,  # / h r  

16. Volume a t  N o z z l e  
Ac tua l  Cubic  Fee t  
Ac tua l  Cubic  Me te rs  

18. I s o k i n e t i c ,  % 

5.24 5.99 7.54 6.26 

39 . [:1O6 35.821 33 .551 108.843 
1 . 10.5 1.014 0 .563 3 .(:]a2 

99.62 100 .47 1 0 0  . 15 1 C I O  .04 

\ 
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R u n  Number 

D2.t e 

Locat i o n  

T i  me 

Barometr ic Pressure, i n  Hg 

S t a t i c  Pressure, i n  H20 

Run Time, minutes 

Meter Volume, CF 

Meter Cor rec t ion  Fac tor ,  MCF 

Meter Vol Lime (Corrected) 

Stack Temperature, F 

Meter Temperature, F 

Meter F'ress~ire,  i n  H20 

Sqr V e l o c i t y  Pressure 

Barium perch1 o r a t e  normal i t , 

Volume o f  sample t i t r a t e d ,  m l  

Total  volume o f  sample, m l  

Volume o f  t i t r a n t ,  m l  

Vol Lime of blank , m l  

M1 of  Water Co l l ec ted  

% Qxygen 

X Carbon Dio:.:ide 

% Carbon Monoxide 

Stack Ai-ea, Sq f t  

P i t o t  Cor rec t ion  Fac to r  

Nozzle Diameter, i n  
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G U A R D I A N  * S Y S T E M S  * I N C O R F ' O R A : ~ E ~ ~  

LEEDS,, A L  35094 
P .O. BOX 300 

205-699-6647 

Computed A i r  Test Resul ts  f o r  I n t e r s t a t e  Lead Company 

Run Number 

Date 

Locat i o n  

Time 

1. StacI:: Pressure 
Inches Hg 
M i ' l  1 imeters  Hg 

2.  Meter Pressure 
Inches Hg 
M i l  1 imeters  Hg 

3. Meter Volume 
Dry Std Cubic Feet 
Dry Std Cubic Meters 

4. Water Volume 
Std Cubic Feet 
Std Cubic Meters 

5. Moisture Content, X 

6. Mol ecul a r  Weight D r y  

7. Molecular Weight Wet 

8. Stack V e l o c i t y  
Feet per  Second 
Meters pe r  Second 

9 .  Volumetr ic Flow 
Actual Cubic F t  pe r  minute 
Actual Cubic M per  second 

10. Volumetr ic Flow 
Liry Std Cubic F t  pe r  minute 
Dry Std Cubic M per  minute 

Concentrat ion SO 2 
Founds per  Dry Std Cubic F t  
Grams per  Dry Std Cubic M 

12. Excess A i r ,  % 

I 2 3 Averare 

6-23-87 6-23-87 6-23-87 6-23-87 

H1 a s t  H1 as t  ni a s t  B1 as't 

C1906-1Q28 1 101:)-122i:) 1341:1-1454 1:1906-1454 

29 .9a 
759.45 

30 . 02 
762 .44 

1.346 
CI . 038 
3.59 

28 . ao 

28-41 

5 3 . 3 2  
16.25 

10 , 05I:l 

4 -74 

9,262 
4.37 

29 .90 
759.45 

30 . 02  
762.46 

36.654 
1 .038 

1:) .763 
(:I .(:I22 

2 . 04 
28 .eo 

28 .sa 

54 .OB 
16.48 

1 0 , 1 94 
4.81 

9,426 
4.45 

3.85E-07 
0 .'XI62 

1705.71 

29.90 
759.45 

30 .i)2 
762.44 

35 .a44 
1.015 

0.527 
0 . (:) 15 
1.45 

28 .a':) 

28.64 

53.84 
16.41 

1C1, 149 
4.79 

9,341 
4 -41 

4 .92E-08 
(:) . oijci8 

1785.71 

29.90 
759.45 

3 r:, .(:I 2 
762.44 

1 (:]a .672 
3.078 

2.636 
1:) . 0'75; 

2.37 

28 .80 

20.54 

53.75 
16.38 

11:11131 
4.78 

9,342 
4.41 

2.44E-07 
0 .01:139 

1785.71 

GUARDIAN SYSTEMS inc 
~ ~ ~~ 
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Computed A i r  Test F\'esLtl t s  f o r  I n t e r s t a t e  Lead Company 

Hun Number 

Date 

Locat i on  

Time 

SO2 Emission Mass Hate 
Founds p e r  Hour, # / h r  

16. Volume a t  Nozzle 
Actual Cubic Feet 
Actual Cubic Meters 

18. I s o k i n e t i c ,  % 

1 2 3 Average 

6-23-87 6-23-87 6-23-47 6-23-87 

H1 a s t  H1 a5t H1 a5t  B1 as t  

0906-11:)28 1100-1220 1340-1454 09C16-14rS4 

0.16 1:) . 22 I:, . I33 0 . 1 4 

39 ."9 39.641 38.947 117.855 
1.112 1.123 1.103 3.338 

96.45 96 .(:I2 94.75 95.74 
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I& METHOD 8 & 12 SAMPLING AND ANALYTICAL PROCEDURES 

General 
All sampling and analytical procedures for determination of the 

particulate, lead, and sulfur dioxide emissions from this source were conducted in 
strict adherence with the Code of Federal Regulations, Title 40, Part 60, 
Appendix A, Methods 1-4, 8 d( 12 as amended and discribed below. The equipment 

used in this test was  manufactured by Research Appliance Corporation and was 
properly calibrated before these tests (See calibrations). The particulate mass 
w a s  determined gravimetrically after removal of uncombined water. The sulfur 
dioxide w a s  determined by titrating the  hydrogen peroxide with 0.0100 N Barium 
Perchlorate. The inorganic lead (particulate and gaseous) was determined on the 
particulate and liquid samples by acid digestion and analyzed by atomic absorption 
spectroscopy using an air acetylene flame. 

METHOD 1 
This method was  used to determine the number of sampling points and the 

required matrix. The dimensions of the stacks (see Figure 4, 5, 6 & 7) indicated 
that 24 points would be required to sample these stacks for particulate, lead and 
SO2. We sampled 24 points (12 per diameter) for two and a half minutes a t  each 

point on the Metallurgical Baghouse, Refining Baghouse, and Reverberatory 
Sanitary Baghouse Stacks and three minutes a t  the Blast Furnace Sanitary 
Baghouse Stack. Verification of absence of cyclonic f l o w  w a s  not determined 
because cyclonic f l o w  did not seem to exist from the stack exhaust. 

' METHOD2 
Velocity meaurements were taken at all locations using a properly 

calibrated S type pitot tube and a 0-10 inch inclined manometer. 

METHOD 3 
Gas analysis for COz, 02, and N2 by difference was  performed by using the 

grab sample technique twice during each test and analyzed with a Fyrite Gas 

Analyzer (0-20% scale with 0.5% divisions). 

GUARDIAN SYSTEMS 11 -44- 



I 
1 
I 
I 
3 
1 
1 
1 
1 
1 
3 
'1 
1 
I 
'I 
1 

I 'I 
1 

METHOD 4 

Moisture content of the stack gases was determined in conjunction with 
Method 8-12 for each test by weighing the amount of water collected in the 
impingers and the increase in weight of the silica gel. These weights were 

combined to give the total amount of water collected. 

METHOD 8 

Sampling Techniques 
Preliminary data was used to determine stack temperature, pressure, range 

of velocity heads, moisture content and stack gas dry molecular weight prior to 
sampling. A Radio Shack PC-4 computer and a TI55 was used to  calculate the 
sampling rate for isokinetic sampling. The particulate determinations were made 
by utilizing the sample train in Figure 8. The meter box was leak checked from 
the pump to the orifice and initial and final leak checks of the sampling system 
and pitot lines were performed as outlined in Method 5 and were recorded on the 
data sheets (See Field Data). The nozzle (stainless steel 316 with an angle of 
taper of 30' and of button hook design) w a s  calibrated before and after each test 
using a micrometer and w a s  also recorded on the data sheets. 

The sampling probe was placed a t  each sampling point for two and a half 
minutes to provide a total sampling time of 60 minutes. The only exception w a s  
the Blast Stack which was  sampled for 3 minutes a point for a total sampling time 
of 72  minutes. The gases were drawn through a stainless steel nozzle attached to 
a heated glass lined probe. The probe was maintained a t  the proper setting to 
obtain an exit temperature of 248 - + 25 O F  (See calibrations). The gases then pass 

through a glass fiber filter (Reeve Angel 934 AH) of 0.3 micron retention to 
remove particulate matter. The filter w a s  maintained at a temperature of 248 

25 O F .  These temperatures were recorded a t  each point on the data sheets. 
The gases were then scrubbed through a series of four impingers to capture 

SO3, SO2, condensed lead and moisture. The first impinger contained 
approximately 100 ml of an 80% isopropanol solution, the second and third 
impingers contained approximately 100 ml of a 3% solution of hydrogen peroxide 

(H2021, the fourth contained approximately lOOml of a 0.1 N nitric acid solution. 

GUARDIAN SYSTEMS inc 
- -  p os< 
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A silica gel tube w a s  placed in line before the meter for final moisture 
collection. These impingers were placed in an ice bath to maintain a maxiurn exit 
temperature of 68 F. This temperature was also recorded on the data sheets. 
The clean and cool gases then entered the meter box where the  gas flow and 

temperature were measured and recorded. 
Upon completion of the sampling, the sampling probe was removed from 

the stack and the post-test meter and pitot leakage rates were determined and 
recorded on the Data Sheets. The complete sampling train was transferred to the  

clean-up area making sure no sample w a s  lost. 
The clean-up data w a s  recorded on Combined Methods 8 & 12 Sample 

Recovery and Intergrity Sheet for t h e  particulate and Method 8 Sample recovery 
and Integrity Data for the sulfur dioxide. These sheets are located in the Field 
Data Section. Particulate catches were placed in sealed petri dishes. Each 
acetone rinse from the nozzle, probe, cyclone, dropout bottle and filter holder w a s  
combined and placed in a sealed container. For the group of tests an acetone 

blank of approximately 200 milliliters w a s  placed in a sealed container. The 
contents of the four impingers were transferred to  their respective tared bottles 
and reweighed. Then t h e  rinsings from the connecting pieces and the impinger 
were added to the respective bottles, labeled and sealed. Field blanks of the IPA, 
hydrogen peroxide, and nitric acid were also taken and place in a bottle, labeled 
and sealed. These containers were clearly marked and transported to our 
laboratory for analysis. 
Analysis 

0 

The Filters (Reeve Angel 934 AH, without organic binder, minimum 99.95% 

retention for particules of 0.3 microns as determined by DOP tests) were prepared 
for the field test by desiccating a t  68 - + 10 F a t  ambient pressure for 24 hours and 
weighing a t  intervals of a t  least six (6) hours to a constant weight to  t h e  nearest 
0.1 milligrams (less than 0.5 milligrams change from previous reading). Upon 
return to the laboratory, the filters were subjected to the same procedures as 
outlined above. The weights were recorded in a bound laboratory book and 
transferred to the sheets in this report (Method 5 Train Analytical Particulate 
Data). During each weighing the filter was  not exposed to  laboratory atmosphere 
for more than two (2) minutes and a relative humidity of less than fifty percent 
(50%). 

0 



The acetone (reagent grade, 0.001 % residue, in glass bottles) blank ( B W  
Analytical Data) for the group of tests and the acetone rinses for each test were 
evaporated to dryness in tared acid rinsed glass beakers on a water bath. They 
were then desiccated for twenty-four (24) hour and weighed to a constant weight 
as described above. 

For each test the contents of the second and third irnpingers were titrated 
for SO2 content using a 0.0100N barium perchlorate as the titrant as outlined in 
Method 8. For quality control EPA check sample 4404 and 8558 were titrated and 

the results are reported at the bottom of the SO2 equation sheet. 
The filters and the acetone washes, the  IPA solution, the hydrogen peroxide 

solution, and the nitric acid solution for each test were analyzed for total lead by 

Atomic Absorption Spectrophotometric methods as specified in Method 12. 

GUARDIAN SYSTEMS InG 
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Metallurgical Baghouse Stack 

A 
Poing Diecance from wall (in) 
I2 1.5 
1 1  6 .8  
IO 8.5 
9 12.8 
8 18.0 
1 25.6 
6 46.4 
5 54 .O 
4 59.2 
3 63.5 
2 67.2 
1 70.5 

$1 27'3" 

P 

0 

I 
Figure 5 
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Refining Baghouse Stack 
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STACK BREECHING & 
SAMPLING LOCATION 
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Figure 6 
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Reverberatory Furnace Sanitary Baghouse Stack 
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NOMENCLATURE 

ACF - A c t u a l  Cubic  F e e t  

ACFM - A c t u a l  Cubic  F e e t  p e r  minu te  

ACM - A c t u a l  Cubic  M e t e r s  

A C M S  - A c t u a l  Cubic  Meters p e r  s e c o n d  

An - C r o s s  s e c t i o n a l  a r e a  of  n o z z l e ,  ( f t  ) 2 

A s  - Area of S t a c k ,  ( f t ' )  

Bus - Water vapor  i n  t h e  g a s  stream, p r o p o r t i o n  by volume 

Ca - Acetone b l a n k  r e s i d u e  c o n c e n t r a t i o n ,  mg/g 

ca - P a r t i c u l a t e  C o n c e n t r a t i o n ,  ACF 

CFM - Cubic ,  f e e t  p e r  minu te  

Cp - P i t o t  t u b e  c o e f f i c i e n t ,  ( d i m e n s i o n l e s s  

cs - P a r t i c u l a t e  C o n c e n t r a t i o n ,  g ra ins /DSCF 

Cso2 - C o n c e n t r a t i o n  o f  s u l f u r  d i o x i d e  ( d r y  b a s i s )  c o r r e c t e d  
t o  s t a n d a r d  c o n d i t i o n s ,  lb/DSCF 

( d i m e n s i o n l e s s )  

C , 2  - P a r t i c u l a t e  c o n c e n t r a t i o n  ( c s  a d j u s t e d  t o  12% e x c e s s  a i r ) ,  
grains/DSCF 

C50 - P a r t i c u l a t e  c o n c e n t r a t i o n  ( c s  a d j u s t e d  t o  50% e x c e s s  a i r ) ,  
g ra ins /DSCF 

DSCF - Dry S t a n d a r d  Cub ic  Feet 

DSCFM - D r y  S t a n d a r d  Cub ic  F e e t  p e r  minute  

DSCM - Dry S t a n d a r d  C u b i c  Me te r s  

DSCMS - Dry S t a n d a r d  Cubic  M e t e r s  per second 

E A  - E x c e s s  A i r ,  % 

I - I s o k i n e t i c  Sampl ing ,  % 

K m  - O r i f i c e  C o r r e c t i o n  F a c t o r ,  ( d i m e n s i o n l e s s  

~p - P i t o t  t u b e  c o n s t a n t ,  85.49 r ( i b / i b - m o l e )  i n .  Hg) 1 /2  

L ( O R )  ( i n .  H ~ O )  3 
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NOMENCLATURE - c o n t i n u e d  

La - Maximum a c c e p t a b l e  l e a k a g e  r a t e  f o r  e i t h e r  a p r e t e s t  
l e a k  check  o r  f o r  a l e a k  check  f o l l o w i n g  a component 
c h a n g e ;  e q u a l  t o  0.02 CFM or 4 p e r c e n t  o f  t h e  a v e r a g e  
s a m p l i n g  r a t e ,  whichever  i s  l e s s .  

c o n d u c t e d  p r i o r  t o  t h e  I l i t h l l  component change 
( i  = 1 , 2 , 3 , . . . n ) ,  CFM. 

f t 3 / m i n .  ( c f m ) .  

L i  - I n d i v i d u a l  l e a k a g e  r a t e  o b s e r v e d  d u r i n g  t h e  l e a k  check  

Lp  - Leakage r a t e  obse rved  d u r i n g  t h e  p o s t  t e s t  l e a k  c h e c k ,  

Ma - Mass o f  r e s i d u e  of  a c e t o n e  a f t e r  e v a p o r a t i o n ,  mg. 

Md - M o l e c u l a r  we igh t  of  s t a c k  g a s ;  d r y  b a s i s ,  l b / l b - m o l e .  

Mn - T o t a l  amount o f  p a r t i c u l a t e  m a t t e r  c o l l e c t e d ,  mg. 

M s  - M o l e c u l a r  we igh t  o f  s t a c k  g a s ;  wet b a s i s ,  l b / l b - m o l e .  

Mw - Molecular  w e i g h t  o f  w a t e r ,  18.0 g/g-mole (18 .01  l b / l b - m o l e )  

AP - V e l o c i t y  head of  s t a c k  g a s ,  i n .  H20 

Pa - D e n s i t y  of  a c e t o n e ,  mg/ml 

P b a r  - B a r o m e t r i c  p r e s s u r e  a t  t h e  s a m p l i n g  s i t e ,  i n .  Hg 

Pg - S t a c k  s t a t i c  p r e s s u r e ,  i n .  H20 

P m  - Meter p r e s s u r e ,  i n .  Hg 

PMR - P a r t i c u l a t e  Mass Kate ,  l b s  p e r  hour  

P s  - A b s o l u t e  s t a c k  pressure,  i n .  Hg 

P s t d  - S t a n d a r d  a b s o l u t e  p r e s s u r e ,  29.92 i n .  Hg 

Pw - D e n s i t y  of  w a t e r ,  0.9982 g /ml  (0 .002201  l b / m l )  

Qa - V o l u m e t r i c  f l o w  r a t e ,  ACFM 

Qs - V o l u m e t r i c  f l o w  r a t e ,  DSCFM 

R - I d e a l  gas c o n s t a n t  0.06236 mm Hg - m / K-g-mole 3 0  
(21.85 i n .  Hg-ft 3 6  / R-lb-mole1 

SCF - S t a n d a r d  Cubic  Foo t  

t a  - Ambient  T e m p e r a t u r e ,  O F  

t m  - Average Tempera tu re  of  m e t e r ,  F 

- Average Tempera tu re  of  s t a c k ,  F 

0 

0 
tS  

\ 
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NOMENCLATURE - c o n t i n u e d  

t s t d  - S t a n d a r d  Tempera tu re ,  68'F 

NOTE: C a p i t a l  'IT" d e n o t e s  d e g r e e s  R a n k i n  

Va - Volume o f  a c e t o n e  b l a n k ,  m l  

V a W  - Volume o f  a c e t o n e  used  i n  w a s h ,  m l  

Vlc - T o t a l  volume o f  l i q u i d  c o l l e c t e d  i n  c o n d e n s e r  a n d  s i l i c a  

V m  - Volume o f  g a s  s a m p l e ,  a s  measured  by t h e  d r y  g a s  meter, ACF 

Vmc - Volume o f  g a s  s a m p l e ,  c o r r e c t e d  f o r  l e a k ,  ACF 

V m ( s t d )  - Volume o f  gas  sample  measured  by  t h e  d r y  g a s  m e t e r ,  

g e l ,  m l  

c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

Vn - Volume c o l l e c t e d  a t  s t a c k  c o n d i t i o n s  t h r o u g h  n o z z l e ,  ACF 

V s  - Average  s t a c k  g a s  v e l o c i t y ,  f t / s e c .  

V w ( s t d )  - Volume o f  w a t e r  i n  t h e  g a s  s a m p l e ,  c o r r e c t e d  t o  
s t a n d a r d  c o n d i t i o n s ,  SCF 

Wa - Weight  o f  r e s i d u e  i n  a c e t o n e  wash ,  mg 

Y - Dry g a s  m e t e r  c a l i b r a t i o n  f a c t o r ,  ( d i m e n s i o n l e s s )  

A H  - Average  p r e s s u r e  d i f f e r e n t i a l  a c r o s s  t h e  c a l i b r a t e d  o r i f i c e ,  
i n .  H20 

AHa - Value  o f  A H  measured  f o r  a s p e c i f i c  o r i f i c e  when o p e r a t e d  
u n d e r  t h e  f o l l o w i g g  c o n d i t i o n s :  
( M . W .  = 29 )  a t  68 F ,  29 .92  i n .  Hg. 

m- Average  o f  t h e  s q u a r e  r o o t s  o f  t h e  v e l o c i t y  p r e s s u r e ,  
i n .  H20 

0.75 cfm o f  d r y  a i r  

O -  T o t a l  s a m p l i n g  t ime,  m i n .  

0, 

Oi - S a m p l i n g  t i m e  i n t e r v a l  be tween  two s u c c e s s i v e  component  

- S a m p l i n g  t i m e  i n t e r v a l  from t h e  b e g i n n i n g  o f  a r u n  
u n t i l  t h e  f i r s t  component  c h a n g e ,  m i n .  

c h a n g e s ,  b e g i n n i n g  w i t h  t h e  i n t e r v a l  be tween  t h e  f i r s t  
and  s e c o n d  c h a n g e s ,  m i n .  

Op - S a m p l i n g  t i m e  i n t e r v a l  f r o m  t h e  f i n a l  ( n t h )  component  

%C02, %02, % N 2 ,  %CO - Number p e r c e n t  [ % )  by volume ( d r y  b a s i s )  

c h a n g e  u n t i l  t h e  e n d  of  t h e  s a m p l i n g  r u n ,  m i n .  

of e a c h  compound i n  t h e  s t a c k  gas .  

\ 
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12. 

13. 

14. 

E Q U A T I O N S  

P = P  pg 3 bar +- 

13.6 

- + AH 
13.6 

- 
'm - 'bat- 

(Tstd ) = V m Y  
'm(atd) T m  Pstd 

L 
Vw(atd) = 0.04707 V.lc 

Md = 0.44 (%C02) + 0.32 (%02)  + 0.28 (%Ne + %CO) c 

Ma Md (1 - Bw3) + 18(Bw3) 

2 9 . 9 2  
a3 = pa (1 - B~,) ( 1 ( 

c3 

528 

T S  

1 ( M n / V m s t d )  

1 ' 100 EA  = r - 0.5 %co 

b . 2 6 4  %N2 (%02 - 0.5 % C o d  

- c s  '50 - I (1.5)(%02) - 0.133(%N2) - 0.75 (%CO) 

21 

I-[ c12 = c3 12 

% co2 
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FIELD DATA SHEET 

PLANT R U N  GUARDIAN SYS 
LOCATION & DATE b-?? BOX 300 

0 la - 1 w -. . LEEDS, ALABAMA 35084 
B A R 0  PRES kc? qf) TIME 

TIME METER METER TEMP OF IMP BOX METER VELOCITY VACUL 
TEMP TEMP PRESSURE PPESSURE PREQU 

OF H20 'IH20 H g  MIN DUR VOL F T J  TEMPOF IN OUT ~ A V G  OF 

7 % .  srz. 

TEMSo-c 

STATIC PRESSURE "H2O 

I 
PROBE T IP  SIZE 

AFTER 

. 'I I .'. , . .  .! . 
. . -58- .. 

. . .-. - . ~ . - ,  
1, 

... . - .. . .. . 



FIELD DATA SHEET 

GUARDIAN SYSTEMS1.c. 
BOX 300 
LEEDS. ALABAMA 35094 

STATIC PRESSURE "HZO 

PROBE TIP SIZE 
, l d  - 

BEFORE AFTER 

' 3 / a  

ml 

gmm 

Tom1 

\ Probe Lmar 

Probe Hfr. Set Gb'2 
Ambient Temp 

% COZ 

NOTES 



I , ”, 
FIELD DATA SHEET dT,//fl 

b-&./.,. 9 f PLANT % F l I J N e k  GUAR B IAN SYSTEMS iwc. 
LOCATION M A I N  DATE b-22-37 BOX 300 

Sarnpla Sox N 

Meler Box N o  

Probe ti¶,. SeI 



I ‘. FIELD DATA SHEET 

R U N .  / GUARDIAN SYSTEMS4.. 
BOX 300 
LEEDS, ALABAMA 35094 

T IME 

P L A N T  

LOCATION 

B A R 0  PRES 

METER VELOCITY ACUUM STATIC P R E  URE “ H Z O  
PRESSURE PRESSURE REDUR c/ 

H20 ,.HZ0 Ho 

I I I I I I I I I PROBE TIP SIZE 

gram - 

. :. 





i 
FIELD DATA SHEET 

1: PLANT ) L a  ’ RUN 3 GUARDIAN SY STEMSlMc. 
BOX 300 

Sample B o x  N 

Meter B o x  NO. 

Probe Linar 

Probe Hfr. Sat  



b/'< .yJ:/ 
/p,q+ :7: 

G u AR D I AN SYSTEM s'25 
FIELD DATASHEET 

/ 
, LOCATION BOX 300 

Sample Box N 

Probe Liner 

Probe H l r .  Sot s/' 

-64-  









FIELD DATA SHEET Y4” //+/I.. J- 

I c c o  RUN L GUAR D I A N  SYSTEMS A! 
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B L A N K  ANALYTICAL DATA 

Plant I LCO 

Relative humidity 20% 
Type of blank ACE-iObE. 

Sample location POT, M A \ h \ ,  G m S T  ! RFVERk 

Liquid level at mark and container sealed 

Density of blqnk (pa) ,31953 g/ml 

Blank volume Wa) 200 ml 

Date and time of ut. 0800 b-z5-a? Gross ut. I@bWl?-mg 
Date and time of ut. \400 d-s-q3 Gross wt. \Wbqlhng 

Average gross ut. j ~ o ~ ~ ~ m g  

Tare ut. 140&2bg 

Weight of blank (ma) .z mg 

J 

J 

Note: In no case shall a blank residue greater than (0 .01 
mg/g) or 0.0016 of the weight of blank used be subtracted 
from the sample weight. 

_.. Remarks : 

Signature of analyst B & h i  - 
Signature of reviewer 9 ,  

\ / 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: I L C O  Sample date: A !aa ! 27 

Run no.: Sample location: MU Y - t- =IC 

Sample recovery person: l c f i  e r Recovery date: & / 42 / R 7  

Filter(s) no.: - 
MOISTURE 

Impingers IPA H202  "03 Silica gel 

Final volume (wt) 3 3 , b  566.5 39c1 1 
Initid volume (wt) m q  4 i , o  7qo,5 "r5,6 
Net volume (wt) - 2 3  a 5  gad i3-a 
Total Moisture % 
Color of silica gel 'I9 n:,, I( 

Description of impinger water r f' f i  - c u d  \I nrc --.e 

H - 0  AWO ~ h ) o -  - Cl€'GC 

RECOVERED SAMPLE 

Filter container no sealed / s -& 1 
Description of particulate on filter L ;G c, - r e 4  

I 

Liquid level Acetone rinse 
container no t./l S +I marked 

Acetone blank Liquid level 
conainer no RL\< marked ,i 

Samples stored and locked / 

Remarks: 

Date of laboratory custody 

Laboratory personnel taking custody 

rl 

&, - / I 6  177 

I 
Remarks 1 

\ 
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1 

-- 
Sample . Sample  

t y p e  i d e n t i f i a b l e  
Ace tone  r i n s e  .I 

f i l t e r ( s )  J 

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

d 
J 

\ 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: X L C O  Sample date: 6 1 a i 1 m  
Sample location: M 0 A .  c4c Run no.: =kk ,a 
Sample recovery person: TL,rne p Recovery date: A /a2 / P7 
Filter(s) no.: . - 

MOISTURE 

"03 Silica gel Impingers IPA H 2 0 2  

Final volume (wt) 3,533 a 6  33.J q7cs.7 
Initial volume (wt) a % l  S . L 8  -7 .%&Q 

Net volume (wt) -J-JJ 1 3 5 . 8  -27.2 ao.7 
Total Moisture 72.2 
Color of silica gel 

Description of impinger water 

I/&/ n' k 
I 

\I orCir?*e 
I LJ 

f'fl - ru s 4 
H-0.. Amn ///ll& - C!ecr 

RECOVERED SAMPLE 

Filter container no MS *l sealed 

Description of particulate on filter L ;,k+ \le 
- 

d 

Acetone rinse Liquid level 
container no M S + k ~  marked J 

Acetone blank Liquid level 
conainer no \? L K  marked ,/ 

Samples stored and locked / 

Date of laboratory custody 6 /2 6 h 7  
Laboratory personnel taking custody 

I 
Remarks I I 
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__  
Sample Sample 

t y p e  i d e n t i f i a b l e  
/ Acetone r i n s e  
/ f i l t e r  (5) 

\ 
.. . 

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

IJ 

d 

\ 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: .L co Sample date: (,!27 ! 8 7  

Sample location: PI- S 4, < I< Run no.: rtf.3 

Sample recovery person: z , I o , - r  Recovery date: A / 2  1 /F7 
- Filterb) no.: 

MOISTURE 

"0) Silica gel Impingers IPA H202 

Final volume (wt) u 3  m o  9 0 O d  w 
initial volume (wt) ;19hl m9 39s/ 2 E u d 2  
Net volume (wt) -y1.9 ' 6 . 9  1!.7 
Total Moisture L 
color of silica gel 

Description of impinger water 

'/Y n ,I< 
. f f A - c, I>-/\, n IC P 

14- 0. A m  ///v& - C 

RECOVERED SAMPLE 

sealed J Filter container no M S 
Description of particulate on filter I!. I ' ~  kq c, r e  4 - 

d 

Liquid level Acetone rinse 
container nb M S ai: marked - 
Acetone blank Liquid level 
conainer no I3 L k  
Samples stored and locked / 
Remarks: 

marked ,I 

Date of laboratory custody A / 26  /87 
Laboratory personnel W i n g  custody 

I 

Remarks I 
L 
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-_ 
Sample Sample 

t y p e  i d e n t i f i a b l e  

f i l t e r  (5) L/ 

Acetone r i n s e  
~ 

f 

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

j 

i I 

i 
i 
i 
! 

! 
f 

I 

. . .. 
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COMBINED METHODS 8 ti 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: i L C 0  Sample date: 6 /22 l x  7 

Sample location: Prn / S L c k  Run no.: I - 
Sample recovery person: I ucoe r Recovery date: 6/22 1x7 

- Filter(s) no.: 

MOISTURE 

Impingers IPA H202 
Final volume (wt) x 4  4 / ,  5 
hitial  volume (wt)  37'1.0 m53.6 
Net volume (wt) -2iM - -8.1 

Total Moisture I ,  

Color of silica gel '/q I( 

HNOQ Silica gel 

L(YS*O 993.3 
38%.  5- 9.7 5. b 

li&i 11.7 

Description of impinger water c \ea r 

Remarks - J 

RECOVERED SAMPLE 

Filter container no f? 5,  =#I sealed J 

Description of particulate on filter L , L ; i e  
I _  

Acetone rinse Liquid level 
container no f?S ,* I marked / 
Acetone blank 
conainer no I3 L\C 

Liquid level 
marked / 

Samples stored and locked I 

Remarks: 

Date of laboratory custod 

Laboratory personnel taking cust 

G6 - I  ,- 



I 
1 
I 
I 
I 
I 
I 
I 
I \, 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

-_ 
Sample , Sample  

t y p e  i d e n t i f i a b l e  
Acetone  r i n s e  L/ 

f i l t e r ( s 1  

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

J 
J 

\ 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: _1c L C O  Sample date: L!az? I g 7  

Sample location: Pot s t-q c I( 

Sample recovery person: T 1 r n e r  

Filter(s) no.: T - b  

Run no.:-, 

Recovery date: &I22 I P ~  

MOISTURE 

“03 Silica gel lmpingers IPA H202 
Final volume (wt) z . 0  S A 4  3551 ’166. I 
bitial  volume (wt) 349.8 3&3 %LL 
Net volume (wt)  -13.8 a-2 - 1.8 3 
Total Moisture 5.2 
Color of silica gel ’ I 5 P ; n k 
Description of impinger water c I,,, 

RECOVERED SAMPLE 

Filter container no f‘ S *2 sealed J 

Description of particulate on filter 1 .  , A  ; 4 Q 

Acetone rinse Liquid level 

Liquid level 

container no PS tt.2 marked J 

Acetone blank 
conainer no R L I< marked 

Samples stored and locked I 

Remarks: 

Date of laboratory custody /&/x7 

Laboratory personnel taking custody 
I 

Remarks J 
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m- 
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I 

~ 

Sample , 

t ype  

. .. 

Sample Liquid l e v e l  marked 
i d e n t i f i a b l e  and/or  c o n t a i n e r  s e a l e d  

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

P l a n t  I LCD Run NO. 
Sample l o c a t i o n  POT 
R e  l a  t i v e  humidity 
D e n s i t y  of ace tone  (pa )  - -7 0,7 g/ml 

20% 

Acetone r i n s e  1 /, I d 
f i l t e r  (s) J I / 

Acetone r i n s e  c o n t a i n e r  no. 7 - 
Acetone r i n s e  volume (Vaw) 4 m l  
Acetone b lank  r e s i d u e  c o n c e n t r a t i o n  ( C a )  .00\273 mg/g 
Wa = Ca vaw pa = (,ot.j-ti)) ( \ ~ r )  ( .?ai? = I m9 
Date and time of w t  0 1 -L< -%7 Gross w t I O \ C 1 7 3 4  mg 

Date and time of w t  IYw L - L j  - 9) Gross w t  ( O r q 7 3 d  mg 

Average g r o s s  w t  \0\4735 mg 
Tare  u t  lot?b% mg 

. Less a c e t o n e  b l ank  w t  (Wa) , \  mg 
Weight of p a r t i c u l a t e  i n  scetone r i n s e  \$.I mg 

Date and time of w t  0x03 b-Lf-81 Gross w t  21q .s mg 
Date and time of w t  IYOb fo-L)--?7 Gross w t  LL9.3 mg 

f i l t e r ( s )  c o n t a i n e r  no. 7'-6 

Average gross w t  275 .v  mg 
Tare w t  z3,a.S mg 

Weight of p a r t i c u l a t e  on  f i l t e r l s )  -9.5 mg 
Height  of p a r t i c u l a t e  i n  a c e t o n e  r i n s e  \?.I mg 

. T o t a l  weight  of p a r t i c u l a t e  ?,> mg 
Note: I n  no c a s e  s h a l l  a b lank  r e s i d u e  g r e a t e r  t han  ( . 0 1  mg/g) or 
.001% of t h e  weight  of a c e t o n e  used be  s u b t r a c t e d  from t h e  sample 
we:.qht. 
Remarks: 

S i g n a t u r e  of a n a l y s t  A b Z  - S i g n a t u r e  o f  r ev iewer  

\ 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: I L  c 0 Sample date: 6/22 /87 
Sample location: ~n f .T k Runno.: .? 

Sample recovery person: T,{fle r Recovery date:&2!87 

- Filter(s) no.: 

MOISTURE 

Impingers IPA H202 

Final volume (wt) u s 3  S s 9  
Initial volume (wt) 507.3 
Net volume (wt) -lo,? z 6  
Total Moisture l6,Lt 
Color of silica gel "#* I (  I /  

I 

Description of impinger water c ~ P C  r .  

RECOVERED SAMPLE 

Filter container no P 5 .#.? sealed ,I 

Description of particulate on filter c I,, * e  -/ 
Acetone rinse Liquid level 
container no PS marked ' / 
Acetone blank Liquid level 
conainer no 8.L k marked / 

Samples stored and locked / 
Remark .  

Date of laboratory custody A /26 / 87 
Laboratory personnel taking custody 

I 
Remarks 



I 
I 
I. 
I, 
I' 
c) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
If 
I1 

I 
I 

-- 
Sample Sample 

i d e n t i f i a b l e  type  
Acetone r inse I/ 

f i l t e r  (s J 

. 

Liquid l e v e l  marked 
and/or  c o n t a i n e r  s e a l e d  

U 
/ 

, .  

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

Acetone r inse volume (Vaw) I b x  m l  
Acetone b lank  r e s i d u e  c o n c e n t r a t i o n  (Ca) .bot 27 7 mg/g 
Wa = Ca V a w  pa = ( . O O I L > ~  ( I b (39T7) = .2 mg 
Date and time of w t  o* b-XF-g? Gross u t  \ rWS q4t1 mg 
Date and t i m e  of w t  19 co d - t y . 8 7 .  G ~ O S S  w t  LOY?-.3? mg 

Average g r o s s  w t ' l w 5 \ l Y D  mg 
Tare  w t  \QqS3.10 mg 

. L e s s  a c e t o n e  b lank  w t  (Wa) . L .  mg 
Weight o f  p a r t i c u l a t e  i n  pce tone  r i n s e  5,s mg sf - F i l t e r ( s )  conta iner  no. 

Date and time of w t  ( - 1 C - f )  Gross u t  23'2.x mg 
Date and time of w t  \-cDb 6 - L S - 8 3  Gross w t  7-31.a mg 

mg 
Tare  w t  x??.').v mg 

weight  o f  p a r t i c u l a t e  on f i l t e r ( s )  - .k mg 
t l e igh t  of p a r t i c u l a t e  i n  a c e t o n e  r i n s e  5.8 mg 

. T o t a l  weight  of p a r t i c u l a t e  5.1, mg 

Average gross u t  'c) 2 . 9  

Note: I n  no c a s e  s h a l l  a b lank  r e s i d u e  g r e a t e r  t han  ( . 0 1  mg/g) O r  
.001$ of t h e  weight  of a c e t o n e  used be  s u b t r a c t e d  from t h e  Sample 
Weight. 
R a a r k s :  

S i g n a t u r e  of a n a l y s t  
s i g n a t u r e  o f  rev iewer  JM 

u 

... 

\ 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: r L C  0 Sample date: 7 p 7  
Sample location: Re 0 e r  Run no.: I 
Sample recovery person: x, Tn e r Recovery date: A 113 1x7 

- Filter(s) no.: 

MOlSTURE 

Impingers IPA H202 

Final volume (wt) s a  S ~ O  

h i t i d  volume (wt) 381.7 wq 
Net volume (wt) -26.7 - JLl 
Total Moisture 19.1 

Color of silica gel '/y p; n I< 

"03 Silica gel 

399L LtLQ 
rn 35Cd 
3 37 

Description of impinger water c ( e G r  

RECOVERED SAMPLE 

sealed / Filter container no R e u A  * I  
Description of particulate on filter I- I!,, ./e 

Acetone rinse Liquid level 
container no /?'eu-( b # /  marked / 

Acetone blank 
conainer no r3L I< 

Liquid level 
marked J '  

Samples stored and locked / 

Remarks: 

Date of laboratory custody /.26/S'7 
Laboratory personnel taking custody 

I 
Remarks I 

a 



METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

_- 
Sample Sample 

Acetone r inse J 

i d e n t i f i a b l e  t y p e  

f i l t e r  ( s )  J 

P l a n t  lCC0 Run No. # /  
Sample l o c a t i o n  Rc4 6u3 
R e l a t i v e  h u m i d i t y  u"L 

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

c 

/ 

Remarks: 

A , I  

S i g n a t u r e  o f  a n a l y s t  L7 'f4 
S i g n a t u r e  o f  r e v i e w e r  

s, - -  GUARDIAN SYSTEMS Inc 
c c  
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COMBINED METHODS 8 d( 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: 1 L . C  o Sample date: 6 /a 3 1 x 7  

Sample location: 13 e v c  f Run no.: 2 

Sample recovery person: x , c n e  p Recovery d a t e : w 7  

Filter(s) no.: 

MOISTURE 

IPA H202 

m51._9 !in. 
Impingers 

Final volume (wt) 

Initial volume (wt) 

Net volume (wt) 

Total Moisture 

color of silica gel ' / s  ,c 

HNO) Silica gel 

LiQQLs 9710 
E L S J  LwLL 
3 q,Y 

Description of impinger water c /qq 

RECOVERED SAMPLE 

Filter container no f l w e r b  &,2 sealed r, 

Description of particulate on filter L 1, 

Acetone rinse Liquid level 
container no R e  U 4 / L  #Z marked / 

Acetone blank 
conainer no fl,! I( Liquid level 

marked / .  

Samples stored and locked J 

Remarks: 

Date of laboratory custody /7 6 R7 
Laboratory personnel taking custody 

I 
I Remarks , I 

\ / 
-85- GUARDIAN SYSTEMS inc 
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1 
1- 
I. 
1 
1 
'I 
1 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
1 

Sample 

A c e t o n e  r i n s e  
f i l t e r  ( s )  

t y p e  
Sample L i q u i d  l eve l  marked 

i d e n t i f i a b l e  a n d / o r  c o n t a i n e r  s e a l e d  
c 0- 

J 2 

GUARDIAN SYSTEMS In= -86- 
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1 
I 
1 
1 
I 
11 
I 
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I 
1 
1 

COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: r m  Sample date: 6/2 7,/x7 
Sample location: Reue I, Run no.: -# 7 

Sample recovery person: )z e r Recovery date: &/ 2 3/97 

Final volume (wt) 

h i t i d  volume (wt) 

Net volume (wt)  

Total Moisture 

- Filterk) no.: 

MOISTURE 

Impingers IPA H202 

m.7 SLLQ 

-8 W 7  
%L( 3 0 3  

l"18 
I . .  color of silica gel , , Pln I( 

"03 Silica gel 

3.&/ 3cLL 
3x7 2wGL 
3.1-1 5.5 

Description of impinger water c I?=,- 

RECOVERED SAMPLE 

Filter container no R e u e r  L+-\ sealed - 
Description of particulate on filter L, k ; i c  

Acetone rinse Liquid level 
container no (?? or(nfi .3 marked / 

Acetone blank 
conainer no fi / I< 

Liquid level 
marked J 

Samples stored and locked J 

Remarks: 

Date of laboratory custody A / 26/27 
Laboratory personnel taking custody 

I 
I Remarks 

-87- GUARDIAN SYSTEMS Inc 
G6 



1 
1 
I 
I' 
1 
1 
1 
1 
I 
1 
I 
I 
9 
1 
1 
I 
1 
I 
1 

Sample I 

t ype  

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

Sample Liquid l e v e l  marked 
i d e n t i f i a b l e  and/or  c o n t a i n e r  s e a l e d  

P l a n t  ILW Run No. #3 
Sample l o c a t i o n  f(WO# 
R e l a t i v e  humidi ty  22% 
D e n s i t y  of a c e t o n e  ( p a )  .7ii'j? g/ml 

I L. Acetone r inse I Y 

Acetone rinse c o n t a i n e r  DO. 9 
f i 1 ter  ( s )  I J - 

Acetone r i n s e  volume (vaw) l 3 D  ml 
Acetone b lank  r e s i d u e  c o n c e n t r a t i o n  (Ca) .OD/Z?3 mg/g 
Wa = Ca Vaw pa = (.&/1* ( ( J b  ) ( .7W7) = . I  mg 
Date and time of w t  o@D & 2r-27 Gross w t  %r8y /u  mg 
Date and t i m e  of u t  If Do L - L S - f ?  . Gross u t  ~ + ~ ~ y . ~  mg 

Average g r o s s  wt.G'; 'f.L mg 
Tare  w t q W ? L $  mg 

. Less a c e t o n e  b l ank  w t  (Wal . 1 mg 
Weight o f .  p a r t i c u l a t e  i n  ? c e t o n e , r i n s e  7 - b mg- 

F i l t e r ( s )  c o n t a i n e r  no. T- \q 
Date and time of w t  g?eo L - z J - - a  Gross w t  2 3t.m mg 
Date and time of w t  / y O D  G - L f . 8 7  Gross w t  ~ ? J C , O  mg 

Average g r o s s  u t  L>,'.o mg 
' T a r e  w t  2 S . Y  mg 

Weight o f  p a r t i c u l a t e  on f i l t e r ( s )  --., mg 
Weight of p a r t i c u l a t e  i n  acetone r i n s e  7.b mg 

c 

. T o t a l  weight  of p a r t i c u l a t e  7.\ mg" 
Note: I n  no c a s e  s h a l l  a blank r e s i d u e  g r e a t e r  t han  ( . 0 1  mg/g) Or 
. 001$  of t h e  weight  of ace tone  used be  s u b t r a c t e d  from t h e  sample 
weight .  

1 
Refnarks : 

0- I1  

S i g n a t u r e  of a n a l y s t  XI b 
S i g n a t u r e  of reviewer 

-00- GUARDIAN SYSTEMS Inc 
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COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: I L C O  Sample date: 6 / 2  3 / 2 7  

Sample location: 13 IC ,-1. Run no.: / 
Sample recovery person: In e r  Recovery date: 6 / 2 3/87 
Filter(s) no.: T- 8 

MOISTURE 

lmpingers IPA HZ02 

Final volume (wt)  3’1y.8 5 5 7  

initid volume (wt) U P  % a 2  
Net volume (wt)  3 0  36,7 

Total Moisture 2 b: h 

Color of silica gel in p’ k 

HNOQ Silica gel 

w m 
siw 3zlcL 
2 10.;2 

Description of impinger water c 1 e cl r 

RECOVERED SAMPLE 

Filter container n o 4  I -B-( sealed L, 

Description of particulate on filter L 1,: 4 e 

Acetone rinse Liquid level 
container no 6 IC \ t =&I marked / 
Acetone blwk Liquid level 
conainer no P, I k marked J .  

Samples stored and locked ,I 

Remarks: 

Date of laboratory custody A / ; 2 A / 8 7  

Laboratory personnel taking custody 
I 

Remarks 1 
I 



I 

-90- GUARDIAN SYSTEMS Inc G6 

Sample I 

t y p e  
Acetone r i n s e  

f i l t e r  (s) 

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

Sample  L i q u i d  l eve l  marked 
i d e n t i f i a b l e  a n d / o r  c o n t a i n e r  s e a l e d  

L/ r/ 
l /  ./ 

S i g n a t u F e  of a n a l y s t  
S i g n a t u r e  of r e v i e w e r  

1 



1 
1 
1 

Plant: T L (  

COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

0 Sample date: 9 2 7  x7 

Sample location: 1.7 /e .s j Run no.: dfsz 

Sample recovery person: x / n e r  Recovery date: d,/2 3/37 
Filter(s) no.: - 

. 
MOISTURE 

"03 Silica gel Impingers IPA H202 
Final volume (wt)  3QLs s a /  2&Ll? /o/o.q 

Initial volume (wt) U 6  Y D * g  32i-3 JLxxZLX 
Net volume (wt) 363 , 4,T ,1,1 

Total Moisture & 
Color of silica gel l/q I( 

I 

Description of impinger water c 1 ec. r 

\ 

Remarks * 1 
>,.. ._.. 'L... . ..., _... ... - 

1 _, 
GUARDIAN SYSTEMS 1°C 

C6 -9 1- 

RECOVERED SAMPLE 

Filter container no 6 Iq3-f a2 sealed J 

Description of particulate on filter c,L, .-le 

Acetone rinse Liquid level 

Acetone blank Liquid level 

container no 17 IC \+ #2 marked Y 

conainer no R /  I( marked d 

- 

Samples stored and locked / 

Remarks. 

Date of laboratory custody &,/.?A 27 

Laboratory personnel taking custody 
I 



1: 
1 
1- 
1: 

_- 
Sample Sample  

t y p e  i d e n t i f i a b l e  

f i l t e r  (5) 4 
c A c e t o n e  r i n s e  

I 
II 
1 
1 
1 
1 
1' 
I 
i I 

! 
1 1 

1 
I 
I 
1 

L i q u i d  l e v e l  marked 
a n d / o r  c o n t a i n e r  s e a l e d  

CT , . 

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATh 

Run NO. #- P l a n t  lLC0 - 
RW/ Sample l o c a t i o n  

.. . 

-92- GUARDIAN SYSTEMS in1 
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1 
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Impinges 

Final volume (wt) 

Initid volume (wt) 

Net volume (wt)  

Total Moisture 

COMBINED METHODS 8 & 12 

SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: J I L  C O  Sample date: 6/2 3/27 

Sample location: n /5 5 f Run no.: -& < 
Sample recovery person: T o ~ n  e Recovery date: h /3 7 / 9 7  

Filterk) no.: 7- e /.j 

MOISTURE 

IPA H 2 0 2  "03 Silica gel 

m0 EL! -8 m 
3 ' l r .Y  y27.3 2 i T U  35.a 

11.1 

Color of silica gel ' I  L , , 

Description of impinger water c I e c; r 

RECOVERED SAMPLE 

Filter container no \t #= I sealed L, 

Description of particulate on filter ,I, 4 e 

Acetone rinse Liquid level 
container no fi ..,# + / marked II 

Acetone blank Liquid level 
conainer no GL. k marked J 

Samples stored and locked J 

Remarks: 

Date of laboratory custody 6 /Sl< /X7 

Laboratory personnel taking custody 
I 

I 
Remarks J 

-93- GUARDIAN SYSTEMS 6°C 
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I 
1 
1 
1 
I 
I 
1 
I 
1 
1 
I 
]I 
I 
1 
1 

-- 
Sample 

type  
Acetone r in se  

f i l t e r ( s 1  

. -  

Sample Liquid l e v e l  marked 
i d e n t i f i a b l e  and/or c o n t a i n e r  s e a l e d  - 

1 

4 / 

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

weight  of p a r t i c u l a t e  on f i l t e r ( s )  2 mg 
Weight of p a r t i c u l a t e  i n  a c e t o n e  rinse 7 mg 

. T o t a l  weight  of p a r t i c u l a t e  7. 1 mg 
Note: I n  no c a s e  s h a l l  a blank r e s i d u e  g r e a t e r  t han  ( . 0 1  mg/g) or 
. 0 0 1 $  of t h e  weight  of ace tone  used be s u b t r a c t e d  from t h e  sample 
weight .  
Remarks: 

n /  . e  

S i g n a t u r e  of a n a l y s t  al!hizzL 
S i g n a t u r e  of rev iewer  

\ 
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,e,', ' . , . 
I ' . . ,  ,.. .:. , :  / .  JEFFERSON COUNTY DEPARTMENT OF HEALTH 

BUREAU OF ENVIRONMENTAL HEALTH 
AIR POLLUTION CONTROL PROGRAM 

. . . . , ,. . 
'. 

VISIBLE EMISSIONS OBSERVATION REPORT 

Start/Stop Time. 

<, ... , ' i  , .  Observation Point k:AY f,L< . - I  . ~ , ~ k  Distance from Source 

Stack Height rPj- &:: .>7 Background 5Klk Plume Color 

Method of Evaluation Wind Direction .--'.:I-- Minutes Exceeding: 

Total Minutes Observed wl 
Highest 6 Minute Average 

Violation Observed Ili_] 
Notice Number 

v 
10% Opacity = 

20% Opacity = 

60% Opacity = 

1 1 1  111 % Opacity = 

Time Analysis 
F .  



- 

I 
1 
I 
T 
I 
1 
1 
1 

JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 
AIR POLLUTION LONTHOL PROGRAM 

VISIBLE EMISSIONS OBSERVATION REPORT 

- .. 

- - Stack Height ' i'3 Background 

Method of Evaluation Wind Direction 

Total Minutes Observed m1 - 
Highest 6 Minute Average 

Violation Observed 

Notice Number 

Ski, Plume Color 

E;,,+ Minutes Exceeding: 

10% Opccity = L!_I 
20% Opacity = Li_l 
60% apacity = rI] 

O p x i t y  = 

ENV-AP-OOE- 12/84 Revised I, 
Time Analysis loJ.ll 

- -96 

. . . .  .. . 



I 
1 
I- 
1 
I 
1, 
I 
1 

JEFFERSON C0UNT.Y DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 

. .  AIR POLLUTION CONTROL PROGRAM 

VISIBLE EMISSIONS OBSERVATION REPORT 

Company Name Le&-/ copL,~~,;,, V.E.E. No. 

Permit No. Sourcq / I . .  . , ~ ; ~ . ~ : ~ ~ ~ . ~ ~ ~ ~ ~ , . , . , ~ ~  

Start/Stop Time Condition / $ - o k e ~  Date 101 6 [ % N s  17 1 
. .  : ., s: ' 

Distonce from Source i T ~ o . & j - -  
,7,- 

Observation Point 

Stack Height /3 

Method of Evaluation a Wind Direction E < A 5  -'-r ,. Minutes Ezceedirig: 

Total Minutes Observed 

Highest 6 Minute 

Violation Observed a 
Notice Number 

Background Sk:.,/ Plume Color 

10% Opcxity = 

20% Opacity = 

60% Opacity = [I] 
% 0 p x i t y  = 

1: 

ENV-AP-OOE-I 2/84 Revised 

1 
-97- 

,?.T?. .-. . 

I 
I 

Time Analysis 10 I i  I 

. . .  



fi. :/ +'; 
/... '..I 

~ __. 

( 4.f 

AIR POLLUTION CONTROL PROGRAM . .- -% ..e' 

JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIHONMENTAL HEALTH . .  

. .  

VISIBLE EMISSIONS OBSERVATION REPORT 
.,, . 

e- 
.;' 

Method of Evaluation Wind Direction Minutes Exceeding: 

Total Minutes Observed 3 10% Opacity = 111 
2UX Opacity = 

m 
Highest 6 Minute Average w] - 
Violation Observed 

Notice Number 

ENV-AP-008- 12/84 Revised I, 
Time Analysis m 

-90- 
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I 
1' 
I 
1 
I, 
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/'I . . , ,. ,; .. I 

, '-.. 
JEFFERSON COUNTY DEPARTMENT OF HEALTH ,.'',';:-?'.. : 

BUREAU OF ENVIiIONMENTAL HEALTH - 
~ . , ./- - ,*: -. AIR POLLUTION LONTROL PROGRAM . .  

VISIBLE EMISSIONS OBSERVATION REPORT 
. .  

Start/Stop Time /'.'?7/lr;:1v Sky Condition &erc,%t Date m] 
8SOj'L.T I i c'g t i l t 3  'K % Distanc:e from Source - Observation Point 

. - ;,.I 
li &L.i /Le> Plume Color 

:' , Background - Stack Height 45 
Method of Evaluation Wind Direction E ..:-.:.+. Minutes Exceeding: 

I 

10% Opwi ty = rn 
20% Opacity = L. 7-7- 

I 1 . 1  I I I % o+:ity :: m 

rn m 
Total Minutes Observed 

Highest 6 Minute Average 0 0 

Violation Observed 

Notice Number 

60'% opacity = 1-r; 

Time Analysis E l  
ENV-AP-008-I 2/84 Revised 

I -99- 



I 
1 
I' 
I 
I 
1 
1 
1 

y ; , ' .7 ;./ . :d.. 
; +,%?,?, 

. . , .(' .; ?' ,:! 
J. -. JEFFERSON COUNTY DEPARTMENT OF HEALTH 

BUREAU OF ENVIRONMENTAL HEALTH 
c 

I .  
~. 1 . 1 -  

AIR POLLUTION LONTROL PROGRAM 

VISIBLE EMISSIONS OBSERVATION REPORT 

7 -  
V.E.E. No. Company Name L&r&-ShtL.  L . z c d  &,, * J..Alll,+- 

Source 

Start/Stap Time 

Observation' Point 

1 

Q~;;,,::'i!i i ~L+;I::-+.< .-b <:;-:~>.:,u _I " Permit NO. [OJ 0 J 0 I I I 7 1 018 I 71 01 I ] 

\L&t C : i  i- bl.,& '$..2cdL Distance from source qQ3&&- 
Sky Condition o~'e~c~5? ' Date 10 I b I.:< 13, 18 17 1 

- 

Stack Height Lc5Fe,rlc Background .. %( - & Plume Color 

Method of Evaluation (II Wind Direction E:.:+ Minutes Exceeding: 

Total Minutes Observed 

Highest 6 Minute 

Violation Observed 

Notice Number 

10% Opacity = 

20% Opacity = 

60% Opacity = n-1 
I I ' , I  Opacity = 

I 
R 
I, 

Observer L $ ~ , d  b d ~ o i d -  

ENV-AP-008- 12/84 Revised - 100- 
.̂ ...~.. ~ -.. - _.., . 

Time Analysis El 



/,/,,.y,!,' / .  ' 

/ ,' JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 
AIR POLLUTION CONTROL PROGRAM i..!,; .Ti<) 

,(,.a. ,,/; .: 

:' i ~ . >  
VISIBLE EMISSIONS OBSERVATION REPORT 

i 

1, Company Name u,.<f ,/-- L-.??:j G,,,, ,- .):;I ,  I L V.E.E. No. 

Source p+$: 

StartIStop Time 

' PermitNo.  IOIO IO^ I I ~ I o I ~ I  A dl I 
<- 

n /( ct-, Date [[)I &I v&] (21 < 171 
Observation & .'+&Distance from Source 8 so re e.?- 
Stack Height 4 7 F . . a ~  
Method of Evaluation Wind Direction Minutes Exceeding: 

Total Minutes Observed 

- 

10% Opacity = E 'Highest 6 Minute 

I 
20% Opacity 2 rn 

Violation Observed 

Notice Number m 1  
6016 Opacity = ml 

Time Analysis m 
-101- ENV-AP-008-12/84 Revised 
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&7 
-I 

JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 
AIR POLLUTION CONTROL PROGRAM L ,774 

VISIBLE EMISSIONS OBSERVATION REPORT 

I 
I, 
I 
I 
I 
I 
I 
I 

Observation Point 

Stock Height ~ ,.; Background x,::L-s Plume Color 

Method of Evaluation Wind Direction &L?L Minutes Exceeding: 

S A ~ ~ E L &  OF .b ti. h;;c.&@ance from Source 
1. - 

Total Minutes Observed WI '*\. IO% Opacity = 'In m Highest 6 Minute Average 

Violation Observed 

20% Opacity = 

6P% Opacity = IT-1 , 

C I I a I l  Notice Number 

ENV-AP-008- 12/84 Revised I, 

[qq 
Time Analysis 

-102- 



JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVlfiONMENTAL HEALTH 
AIR POLLUTION CONTROL PROGRAM 

L 

Stack Height 5 ? t  ,,.+ Background If e.5 Plume Color 

Method of Evaluation 111 Wind Direction Minutes Exceeding: 

Total Minutes Observed I 9 
Highest 6 Minute Average 0 83 

Violation Observed a 
Notice Number 1 7 1 %  Cpacity = 

IO% Opacity z En 
2076 Opacity z El 

m m .  
611'h Opacity = 171 

I 

ENV-AP-008-12/84 Revised 
- 103- 

. .. . . ---.. ...~ . . - . .. . ~, ,, , . .- 

Time Analysis w 
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I 
I 
I 
I 
I 
1 
1 
I 

/w.,., 
JEFFERSON COUNTY DEPARTMENT OF HEALTH 

BUREAU OF ENVIt3ONMENTAL HEALTH 
AIR POLLUTION CONTROL PROGRAM 

L.' i- !:'/ 
c. /. 3 .:. ,.' ,,: / VISIBLE EMISSIONS OBSERVATION REPORT 

, .. 

, -  

Start/Stop Time Il:4b /a:\% Sky Condition f i l - ' o ~ ~ ~  Date I bl q '51 SI '71 "l 
~ + 2 t  

- 
Observation Point I: I. - .: Distunce from Source 

Stack Height 

Method of Evaluation Wind Direction Mi nu tes Exceeding: 

Total Minutes'Observed [F] 
Highest 6 Minute Average ml 

-r. - _._. .. l -  I 
Background 1 1  .. j' Plume Color ) i / i  ..::t-- - 

m 7 :-..I 
10% Opacity = 

20% Opacity = 
LU 

Violation Observed 

Notice Number 

60% Opacity = [I] 

I 
I 

ENV-AP-008- 12/84 Revised 
- 104- I 

Time Analysis plZZ] 

. . . -. ... ._ . . - . . -, -. - .. . .. .. - 
. . 



Time Analysis Tl2l 



-t;,. I ,  , .? ;" 

/ . '  

, ,.!.?.;;. 

JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 
AIR POLLUTION LONTROL PROGRAM A @ cat- 

VISIBLE EMISSIONS OBSERVATION REPORT 

I 
I 
I, 
I 
I 
I 
I 
I 

ENV-AP-008-12/84 Revised I - .106- 

Time Analysis 
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I. 
I 
I 
I 
I 
I 

', . , , ' 
. /  I, 

:/ ....t,; 

... 
P 
. < -. 1." / ' I  

JEFFERSON COUNTY DEPARTMENT OF HEALTH 
BUREAU OF ENVIRONMENTAL HEALTH 

.- . .. I 
, .  AIR POLLUTION CONTROL PROGRAM - 

VISIBLE EMISSIONS OBSERVATION REPORT 

Company Name I t ,  p C' i--YL.i-T& . I L_&je,.; .,. g L ,  .\<, V.E.E. No. 
r ;  4 v  I 9  :J-- . ; - Source 8):j:i. /5.,,. n : x L  ; I, :~-.il,:.,a ..cL/ 

I v 
Permit No. 

, 

Start/Stop Time ~ j ~ ~ , ~ j : ~ ~ +  n/ Dote 0 10 I .3 1 ,y 17 
,%, f.+q- 

-I 

.... 
Observation Point 

Stock Height 1 i.' I .:.k Background , , 

Method of Evaluation Wind Direction  SOU-{-.^ Minutes Exceeding: 

Total Minutes Observed 1311>] 10% Opacity = 

Highest 6 20% apacity = 

Violat ion Observed 

,.i2 uri-1 I .I;-.::;(.- or  -??:zi(Distance from Source 

Plume Color _;, ',> *-, i 

60% Opacity = n-1 
Notice Number i T ] %  Opacity = 

Time Analysis I.01 
ENV-AP-008- 12/84 Revised -107- 
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I 
I 
I 
I 
I 
I 
I 
I 

I '  

I . . .  
.- - JEFFERSON COUNTY DEPARTMENT OF HEALTH 

BUREAU OF ENVIRONMENTAL HEALTH 
.. . .. AIR POLLUTION CONTROL PROGRAM ' / .  

@ *aw c-. ~ 

Company Name I,:t<:,r.&t& L z ;  c/c(. I > \ ( - I .  ' ?Y- v-E*;No* C I I E '  

Observation Point - J  <;.>,t;$\qd.~:,/- .J .fi'..-. '+ CK Distance from Source RC?? fed--- 

VISIBLE EMISSIONS OBSERVATION REPORT 

Source k,l?::;/-E,,.! ,:,. L:>, , f t> ! .  J ; .  . .  ,I.,. .:>f:! . . .  Permit No. o l b l O l /  1 7 1 O l 8 l $ l 0 l /  I - 
Start/Stop Time &.!Lo 2 :  Sky Condition & - ~ ~ d . j l J  D a t e ( 0 1 6  

. .  
Background 5 ly ,,,./k;: /2Plume Color ,-. > 

Stack Height 

Method of Evaluation Wind Direction <;:;( ~ 1 ~ A. Minutes Exceeding: 

' , :. ' I ,?.;r 

Total Minutes Observed 10% Opacity = m 
20% Opacity = m 
60% Opacity = m 

D 
[rnl Highest 6 Minute Average 

Violation Observed 

Notice Number r l %  Opacity = 

I 

I 

1 
' I? 

- I Observer br- a > -  

ENV-AP-008-I 2/84 Revised - 108- 

Time Analysis m 



~- 

I 
I 
1. 
I 
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I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INTERST 
P.O. Box 
Leeds, AI 

Sample ID 

GUARDIAN SYSTEMS, mc. 
P.O. Box 300 

Leeds, Alabama 35094 

July 1, 1987 

TE LEAD COMPANY, INC. 
76 
mma 35094 

Run #1 Pot Stack 
Run #1 Main Stack 
Run #2 Pot Stack 
Run #2 Main Stack 
Run #3 Pot Stack 
Run #3 Main Stack 
Run #1 Reverb Stack 
Run #1 Blast Stack 
Run #2 Reverb Stack 
Run #2 Blast Stack 
Run #3 Reverb Stack 
Run # 3  Blast Stack 
Blank 

Acetone Rinse & Filters 
Lead Analysis 

Concentration, ug 
Analyzed By Charles Johnson, on 06/2., 

ReSUltS 

42.0 
166.0 
30.0 

152.0 
27.0 

100.0 
281.0 
36.0 
276.0 
34.0 
175.0 
57.0 
< L O  

Control Number 

67826 
67827 
67828 
67829 
67830 
67831 
67832 
67833 
67834 
67835 
67836 
67837 
67838 

\ 

GUARDIAN SYSTEMS In= GS -109- 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IPA Impingers 
Lead Analysis 

Analyzed By Charles Johnson on 06/29/87 
Concentration ug 

a m p l e  ID ReSultS Control Number 

Run # 1  Pot Stack 
Run #1 Main Stack 
Run #2 Pot Stack 
Run # 2  Main Stack 
Run #3 Pot Stack 
Run #3 Main Stack 
Run #1  Reverb Stack 
Run W1 Blast Stack 
Run #2 Reverb Stack 
Run #2 Blast Stack 
Run #3 Reverb Stack 
Run # 3  Blast Stack 
Blank 

ao.0 
ao .0  
ao.0 
a0.0 
<10.0 
<10.0 
<10.0 
ao.0 
a o . 0  
ao.0 
ao.0 
ao.0 
ao.0 

67839 
67840 
67841 
67842 
67843 
67844 
67845 
67846 
67847 
67848 
67849 
67850 
67851 

Hydrogen Peroxide Impinger 
Lead Analysis 

Analyzed By Charles Johnson 06/29/87 
Concentration ug 

Sample ID ReSultS Control Number 

Run #1 Pot Stack 
Run #1 Main Stack 
Run #2 Pot Stack 
Run # 2  Main Stack 
Run #3 Pot Stack 
Run #3  Main Stack 
Run # 1  Reverb Stack 
Hun #1 Blast Stack 
Run #2 Reverb Stack 
Run #2 Blast Stack 
Run #3 Reverb Stack 
Run #3 Blast Stack 
Blank 

<25.0 
74.0 

<25.0 
88.0 

<25.0 
97.0 

<25.0 
<25.0 
130.0 
<25.0 
106.0 
<25.0 
<25.0 

67852 
67853 
67854 
67855 
67856 
67857 
67858 
67859 
67860 
67861 
67862 
67863 
67864 

\ 
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I 

Sample ID 

Run #1 Pot Stack 
Run #1  Main Stack 
Run # 2  Pot Stack 
Run # 2  Main Stack 
Run # 3  Pot Stack 
Run # 3  Main Stack 
Run #1 Reverb Stack 
Run #1 Blast Stack 
Run # 2  Reverb Stack 
Run # 2  Blast Stack 
Run # 3  Reverb Stack 
Run # 3  Blast Stack 
Blank 

Approved by: 

Nitric Acid Impinger 
Lead Analysis 

Analyzed By Charles Johnson Oti/29/87 
Concentration ug 

Results 

<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
a o . 0  

51.0 
41.0 

101.0 
43.0 

105.0 
24.0 

a o . 0  

?&- 

Control Number 

67865 
67866 
67867 
67868 
ti7869 
67870 
67871 
67872 
67873 
67874 
67875 
67876 
67877 
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cs02 

CPPm 

N 

'bar 

'std 

T m  

Tstd 

"a 

"m 

'm(std) 

Vsoln 

V t  

'tb 

Y 

32.03 

NOMENCLATURE FOR SO2 

= Concentration of sulfur dioxide, dry basis corrected to standard 

conditions, mgfdscm (lbfdscf) 

= Concentration of sulfur dioxide, dry std. conditions, ppm 

= Normality of barium perchlorate titrant, milliequivalents/ml 

= Barometric pressure a t  the  exit orifice of the dry gas meter, 

m m  Hg (in. Hg). 

= Standard absolute pressure, 760 m m  Hg (29.92 in Hg) 

= Average dry gas meter absolute temperature, OK (OR). 

= Standard absolute temperature, 293 "K (528 OR) 

= Volume of sample aliquot titrated, ml. 

= Dry gas volume measured by the dry gas meter, dcm (dcf) 

= Sample volume at standard conditions (dry basis), ml. 

e in which the sulfur dioxide sample is = Total volum 
contained, 100ml. 

= Volume of barium perchlorate titrant used for the sample, 

ml. (average or replicate titrations) 

= Volume of barium perchlorate titrant used for the blank, ml. 

= Dry gas meter calibration factor 

= Equivalent weight of sulfur dioxide 



I 
I- 
I 

I 
1 

CPPm 

Where: 

Using v a f 5m1, 

EPA CHECKS 

Vsoln of 100mL a Vmstd 
the following values were measured. 

Measured 
EPA Number It mg/DSCM 
4404 1.00 198.3 

4404 1.00 198.3 
Average % Difference 

8558 4.70 1327.0 

4404 4.75 1342.2 
Average % Difference 

f 0.02 and a Vtb of 0.35 

Actual 
mg/DSCM % Difference 

198.3 0.00 
0.00 198.3 
0.00 
- 

1326.9 0.01 
1.15 1326.9 

0.58 
- 

L 
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PLANT T L C O  SAMPLE LOCATION 

in locked 
container 

REMARKS 

SIGNATURE OF FIELD SAMPLE TRUSTEE 

LABORATORY DATA CHECKS 

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES 

DATE RECOVERED SWLES A E C ~ I V E D X /  26 1x7 
ANUYST L. 

at marked 

REMARKS 

SIGNATURE OF LAB SAMPLE TRUSTEE 

METHOD 8 Sample recovery and integrity data. 

11-23 
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PLANT DATE 6/a2 !87 
SAMPLE LOCATION Main .I 9 C  ANALYST 7 Vfn? ' r  

1.10.0 ml Ba(ClOq)2 

3. ml Ba(ClOq)2 .O/On 
NORMALITY OF BARIUM PERCHLORATE 2. /0.1 ml Ba(ClO4)2 E(Avg.1 = 

Run 1 Run 2 Run 3 
- Total volume of solution in which the 

sulfuric acid snmplc is contained, ml 
- Volume of snnlilc aliquot, ml 

Vt - Volurnc of barium pcrchlorate "a 
1st titration 

titrant used for sample, ml 2nd titration 
Average 

- Volume of barium perchlorate 1st titration 
Vtb titrant used for blank, ml 2nd titration 

Average 

lst titration = 0.99 to 1.01 or llst titration - 2nd titration) L 0.2 ml 
2nd titration 

SULFUR DIOXIDE ANALYSIS 
L i 

- Total volume of solution in which the Vsoln 

Va - Volume of sample aliquot, ml 
Vt - Volume of barium Perchlorate 

s u l f u r  dioxide sample is contained, ml 

1st titration 
titrant used for sample, ml 2nd titration 

Average 
- Volume of barium perchlorate 1st titration 

Vtb titrant used for blank, ml 2nd titration 
Average 

Run 1 Run 2 Run 3 I*[ 
lst titration .I 0.99 to 1.01 or llst titration - 2nd titration1 L 0.2 ml 
2nd titration 

SIGNATURE OF ANALYST / _ .  
SIGNATURE OF REVIEWER OR SUPERVISOR - 

Method 8 analytical data sheet; 

11-24 
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Sample 
tification Date of 

PLANT T L c o  SAMPLE LOCATION 

L i q u i d  Stored 
level in locked 

I container I no. no. recovery I marked 

SIGNATURE OP FIELD SAMPLE TRUSTEE C Y L  
LABORATORY DATA CHECKS 

LhB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES 

DATE RECOVERED SAMPLES RECEIVED 6!26 B 7 

REMARKS 

SIGNATURE OF LAB SAMPLE TRUSTEE 

METHOD 8 Sample recovery and integrity data. 

1 1 - 2 3  

/ 
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Run 1 

DATE I; 2.7 87 PLANT I 

SAMP.LE LOCATION ANALYST < , / n e /  

1.* ml Ba(ClOqb2 
NORMALITY OF BARIUM PERCHLORATE 2. \o,I ml Ba(ClOq)2 N(Avg.) = 

3. g,q ml ~a(c10qj2 0100 

m a  A I i N N e t t J % - € N g - s t 2 t I B f 3 - h M ~ L X S I . S -  

- Total volume of solution in which the 
sulfuric acid samplc is contoincd, ml Vsoln 

- Volume of sanli lc aliquot, ml 'a 
Vt - Volumc of barium pcrchlorate 1st titration 

titrant uscd for sample, ml 2nd titration 
Average 

- Volume of barium perchlorate 1st titration 
Vtb titrant used for blank, ml 2nd titration 

Average 

Ist titration - 0.99 to 1.01 or llst titration - 2nd titration1 L 0.2 fa1 
2nd titration 

SULFUR DIOXIDE ANALYSIS 

Run 2 Run 3 

- Total volume of solution in which the 
sulfur dioxide sample is contained, ml so0 500 SO0 

V, - Volume of sample aliquot, ml 3 5 
0 - Volume of barium perchlorate 1st titration 

Vt titrant used for sample, ml 2nd titration 
Average 

- Volume of barium perchlorate 1st titration 
vtb titrant used for blank, ml 2nd titration 

Aver age 

lst titration - 0.93 to 1.01 or llst titration - 2nd titration1 L 0.2 ml 
2nd titration 

SIGNATURE OF ANALYST / 

SIGNATURE OF REVIEWER OR SUPERVISOR 

Method 8 analytical data sheet. 

11-24 
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PLANT T L C O  SAMPLE LOCATION f?@Qk?JL 
FIELD DATA CHECKS 

SAWLE RECOVERY PERSONNEL 

PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES 2 ! L E c - - -  

in locked 
recovery marked container 

- 
1 

2 

3 

BUNKS - 
SIGNATURE OF FIELD SAMPLE TRUSTEE 

LABORATORY DATA CHECKS 

UB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES 

DATE RECOVERED SAMPLES RECEIVED A r(, 97 
ANUYS - 
Sample 

no. 

-- 
1 

2 

3 

BLANKS - 

identification at marked 

REMARKS 

SIGNATURE OF LAB SAMPLE TRUSTEE 

METIIOD 8 Sample recovery and integrity data. 

11-23 
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SAMPLE LOCATION R e  uv r ANALYST 

1.- ml ~ a ( ~ 1 0 4 1 2  

3. 4LfL ml ~a(c104)2 , o \ O Q  
NORMALITY OF BARIUM PERCHLORATE 2. ml Ba [ClOq)2 N(Avg.) 5 - 

S * N G - S U L P U R T R I O X I  DE )--ANALYSIS 

Run 1 )Run 2 lRun 3 - Total volume of solution in which the 
sulfuric ocid sample is contoincd, ml - Volume of sanllle nliqu'ot, ml 

Vt - Volumc of barium pcrchlorate v, 
1st titration 

titrant used for sample ,  ml 2nd titration 
Average 

Vtb - Volume of barium perchlorate 1st titration 
titrant used for blank, ml 2nd titration 

Average 
Ist 
2nd titration 

- 0.99 to 1.01 or  llst titration - 2nd titration1 L 0.2 ml 

SULFUR DIOXIDE ANALYSIS 

- Total volume of solution in which the Vsoln 

V, - Volume of sample aliquot, ml 
- Volume of barium perchlorate 1st titration 

Vt titrant used for sample, ml 2nd titration 
Average 

- Volume of barium perchlorate 1st titration 
titrant used for blank, ml 2nd titration 

Average 

sulfur dioxide sample is contained, ml 

Vtb 

lst titration - 0.99 to 1.01 or llst titration - 2nd titration1 L 0.2 m l  
2nd titration 

SIGNATURE OF ANALYST I 

SIGNATURE OF REVIEWER OR SUPERVISOR 

CT- 
w y  

Method 8 analytical data sheet. 

11-24 
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PUNT S L c o  SAMPLE LOCATION f i  ~~~f 
FIELD DATA CHECKS 

SILWLE RECOVERY PERSONNEL 7 - m e r  -- 
PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES i > r  I1.P.C - 

in locked 
container 

J7EMARKS 

SIGNATURE OF FIELD SAMPLE TRUSTEE 

LABORATORY DATA CHECKS 
/ 

WLB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES n cr 

DATE RECOVERED S W L E S  RECEIVED A h ,  7 

identified 

SIGNATURE OF LAB SAMPLE TRUSTEE (3F- 
METllOD 8 Sample recovery and integrity data. 

11-23 
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P U N T  I C  0 DATE h!7'ilX7 
SAMPLE LOCATION ANALYST 

1.- ml Ba(ClOq)2 
NORHALITY OF BARIUM PERCHLORATE 2. ml Ba (ClOq) 2 r(Avg. 

3. ml Ba(ClOqj2 ,010 0 

- Total volumc of solution in which the 
sulfuric acid samplc is containcd, ml VBoln 

Va - Volume of sanltlc aliquot, ml 
Vt - Volumc of barium pcrchlorate 1st titration 

titrant uscd for sample, ml 2nd titration 
hveragc - Volume of barium perchlorate 1st titration 

Vtb titrant used for blank, ml 2nd titration 
Average 

titration = 0.99 to 1.01 or llst titration - 2nd titration1 L 0.2 ml 
2nd titration 

SULFUR DIOXIDE ANALYSIS 

- Total volume of solution in which the' 
sulfur dioxide sample is contained, ml 

V, - Volume of sample aliquot, ml 
Vt - Volume of barium perchlorate 1st titration 

titrant used for sample, ml 2nd titration 
Average 

- Volume of barium perchlorate 1st titration 
Vtb titrant used for blank, ml 2nd titration 

Average 

0.99 to 1.01 or llst titration - 2nd titration1 L 0.2 a1 1st titration .I 
2nd titration 

SIGNATURE OF ANALYST / .  
SIGNATURE OF REVIEWER OR SUPERVISOR 

V 

Method 8 analytical data sheet. 

11-24 
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Date !5/$?2/[7 S h i f t  #- ,uperv i sor  7%- 
/ I BLAST FURNACE CHECK LIST 

Problems or Comments: 
I. - Mor0 -J@u ,no 

&%jw c .snkJ!s - gz - i+& 
4 - Four T i m e s  Per Shift * - F i r s t  S h i f t  Only - -  1-S.c - S h i f t  Change 

~ ~~ 



D a t e :  G/J& REPORT: BLASTFURNACE S h i f t  : 

. .  
:HARGE FROM P O S T E D  CHARGE 

.. 

T Y P E  TIME NUMBER OF LOADS 

I I 

. .  
. .  . .  . .  

. .  . .  
... 

I 
I 
I 
I 
I 



REVERB CHECK LIST Shift 

Supervisor 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FREQ: s.C. = Complete at shlft change only r 4 = Complete 

I 

1 PROBLEMS OR COMMENTS: 
I 

1 I 

- 130- I 





Date S h i f t  ,& 

>C - Shift Change 4 - Four Times Per S h i f t  * - F i r s t  Shi f t  Only 



TIME TIME TIME 

SLAG // / f  N t 

CHARGES // // / I  
B , C ,  /j(. At #,c * 

INITIAL 8; dk /u: ok /a*'& 

I 
I METAL / I  // // 

1 
WATER LEVEL CHECKED 

I 

TIME 

If/- 
til- 9 
p -8 
/Y.A 
J!O[ 

... 
I .  

TYPE TIME 

I 
I 

NUMBER OF LOADS 

I 
I 

Operator : P-44- -- I ,  

. .  .. 

,. ., . . , , .  '.. I . .  
. . . .  . .  .. , , .. 

. . .  ., 
. -133- ' , . . .  

. .  . .  

.. 

. .  
. . .  ;., . ' ' L  - ..---LL .I .... ... ... ". .:. .. . .-.:. -: . . .. . . 



Date 4YiSh7 I 
I 
I 

I 
I- 
I 

I 
I 

REVERB CHECK LIST Shift '& 
Supervisor 

FREQ: S.C. = Complete at shift change Only I 

J&L& hbk / J  
4 = complete'four times per shift i 

1 9 1 ,  \ j h m  PROBLEMS OR COMMENTS: 



. .  I 
. .  

. .  

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



I 



X’%3 
h7 

P f 3  

I 
I 
I 
I 
I 
I 

$doa r43 
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. .  
I .  I : :  : . i !  
i i  

, . I  

. .  
, ' A B C D E F  G H J K L U  

! j Blast Furnace.Baghouse . .  i. . .  ..i. . ,.., ,.:. I - . !  ...; . .i 
: , .  'Cell I I  ; '. j Cell 'iii ; i ; Cell IV . I 
i B C D E F  Q H J K L U  A B C D E F : .  G H . J K L Y . A B C D E F  G H J K L U  ' 

0 0 0 0 0 0  000000 000000 '000000 000000 000000 : . .  
0 0 0 0 0 0  000000 000000 ~ 0 0 0 0 0 0  000000 000000 . . .  

0 0 0 0 0 0  000000 000000 . ; o o o o o o  000000 000000 

0 0 0 0 0 0  000000 00000 000000 o o o o o d c 1 o o o o o o  

0 0 0 0 0 0  000000 000000 000000 000000 000000 

0 0 0 0 0 0  0 0 0 0 0 0  0 0 0 0 0 0  000000 000000 000000 
000000 000000 000000 000000 000000 000000 
0 0 0 0 0 0  000000 000000 ,000000 000000' 000000 
000000 000000 000000 '000000 000000 ' 000000 

000000 o o o o o ~ L o o o o o o  000000 000000 oooooF 00000 000000 000,000 .. 000000 0 0 0 0 0 0 . ~  000000 ' . 
o o o o o , o  000000 000000 000000 0 0 0 0 0 0  0 0 0 0 0 0  
o o o o o , o  000000 000000 000000 0 0 0 0 0 0  000000 
000000 000000 0 0 0 0 0 0  000000 0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  000000 0 0 0 0 0 0  000000 000000 000000 
000000 000000 000000 000000 000000 000000 
o o o o o g  000000 00000.0~, 000000 000000 000000 
00000'0 000000 000000 000000 00000 0  000000 
000000 000000 000000 000000 00000 0  000000 
000000 000000 000000 000000 000000 000000 

Reverb Furnace Baghouse 

C 

000000 o o o o o c  
000000, 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
000000 o o o o o c  
000000 000000 
000000 000000 
000000 000000 
o o a o o a  o o a o o n  _...~. ~ . _ - _  
0 00.0 0 VLO 0 0 0 0 0 
000000 000000 
000000 000000 
000000 000000 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 0 0 0 0 00 
000000 000000 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 000000 

Hygiene Baghouse 

000000 
000000 
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1 
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I!  
3 '  
1 
1 
1' 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

~ ~ ~ . _ _  .... ~ 

000000 000000 
000000 000000 
0 0 0 0 0 0  000000 
000000 000000 
0 0 0 0 0  000000 

000000 000000 
000000 000000 
0 0 0 0 0 0  000000 
0 0 0 0 0 0  000000 
000000 000000 
0 0 0 0 0 0  000000 
0 0 0 0 0 0 ~  000000 
000000.' 000000 
0'00~000 ' 0 0 0 0 0 0  
0 0 0 0 0 0  000000 
0 0 0 0 0 0  0 0 0 0 0 0  

0 0 0 0 0 ~ ~  00000 

.> 

I 
i 
I 
I 
I 

! 

j 
~.~~~ ~~~~~~ 

0 0 0 0 0 0  .. 0 0 0 0 0 0  
000000: 000000 
O O O O O O i  000000 
0 0 0 0 0 0 - ~  

000 0 0  0 00000 
0 0 0 0 0 0  000000 
000000 000000 
000000 0 0 0 0 0 0  
000000 000000 
000000 000000 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 000000 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  

00000 @d::::: 

Blast Furnace Baghouse 

0 0 0 0 0 0 '  000000 
0 0 0 0 0 0 ~  000000 
000000 000000 
0 0 0 0 0 0  000000 
000000- 000000 
000000 000000 
000000 000000 
00000 000000 

000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 

0 0 0 0 0 ago 0 0 0 0 0 

.. I Cell I 

- 
000000 000000 
000000 000000 
000000 0 0 0 0 0 0  
0 0 0 0 0 0  000000 
000000 000000 
000000 000000 
000000 00000 

0 0 0 0 0 0 0 0 0 0 0 0 
000000 000000 
000000 0 0 0 0 0 0  
000000 000000 
000000 000000 
000000 0 0 0 0 0 0  
000000 000000 
000000 0 0 0 0 0 0  
000000 000000 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
0 0 0 0 0 0  000000 

o o o o o o Q ~ o o o o o  

, I  
2 

4 
5 
6 
7 
8 
0 

10 
I I  
12 
I 3  
14 
15 
18 
I 7  
I8 
18 
20 

; 3  

I 

2 
3 
4 
5 
6 
I 
8 
9 

IC 
I1 
I 2  

' .  13 
14 

' 15 
16 
I 7  
18 
IO 

z a  

" A E C D E F  G H J U L Y  

0 0 0 0 0 0' 0 0 0 0 0 0 
0 0 0 0 0 0' 00 0 0 0 0 
000000 0 0 0 0 0 0  ....._ 
000000 000000 
000000i~ 000000 0 0 0 0 0 0 ~ ~  0 0 0 0 0 0  
000000 000000 
00000 0 0 0 0 0 0  

000000 000000 
000000 000000 
000000 0 0 0 0 0 0  

ooooo&c 000000 
000000 000000 
00000 0 0 0 0 0 0  

000000 000000 
000000 000000 
000000 0 0 0 0 0 0  

ooooo&c 000000 

000000 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
o o o o o o  o o o o o a  ...... 
000000 0 0 0 0 0 0  
000000 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
000000 000000 
000000 0 0 0 0 0 0  

Cell II 
A B C D E F r  G H J U L U  

000000 000000 
000000 0 0 0 0 0 0  
o o o o o ~ b  0 0 0 0 0 0  . _.. ~.~ - .. . ~ ~ 

0 0 0 0 0 0  000000 
00000.0 000000 
00000-0 000000 
0 0 0 0 0 0  000000 

000000 000000 
0 0 0 0 0 0  0 0 0 0 0 0  

0 0 0 0 0 &L 00 0 00 

0 0 0 0 0 0  000000 
000000 000000 
0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  000000 
000000 0 0 0 0 0 0  
0 0 0 0 0 0  000000 ~~~~ 

000000 000000 
000.000 0 0 0 0 0 0  
000000 000000 
000000 000000 

Cell IV 
A B C D E F  G H J U L Y  A B C O E F  G H J U L Y  

4 

1 O O O o o O  000000 1 0 0 0 0 0 0  0 00000 

0 0 0 0 0 0  0 0 0 0 0 0  0 0 0 0 0 0  000000 
0 0 0 0 0 0  0 00000 0 0 0 0 0 0  0 0 0 0 0 0  

Reverb Furnace Baghouse - -~ 
000000 o o o o o c  
000000 000000 
000000 000000 
000000 0 0 0 0 0 0  
000000 000000 
000000 000000 
0 0 0 0 0 0  0 0 0 0 0  
0 0 0 0 0 I$& 0 0 0 0 0  
000000 ~ 0 0 0 0 0 0  
0 0 0 0 0 0  0 00000 
0 0 0 0 0 0  0 0 0 0 Q 0  
0 0 0 0 0 0  0 0 0 0 0 0  
000000 0 0 0 0 0 0  
000000, 000000 
000000. 0 0 0 0 0 0  
0 0 0 0 0 0 ~ .  0 0 0 0 0 0  
0 0 0 0 0 0 ~  0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
o o o o o o  a o o o o o  ._... ~ __.... 
0 0 0 0 0 0  0 0 0 0 0 0  

000000 o o o o o o l  

1 0 0 0 0 0 0  000000 
000000 000000 
000000 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  o o o o o o  

1 
._ .__- 

000000 000000 
0 0 0 0 0 o&Gao 0 0 0 0 
000000 0 0 0 0 0 0  
0 0 0 0 0 0  000000 

1 000000 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 00 00 
000000 000000 
000000 o o o o o a  

1 
._ .__. 

000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 1 000000 000000 

- Hygiene Baghouse 

i . .  .- . 
-.. . 

-." - 
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Cali brat ions 



VI. METHOD 8 CALIBRATIONS 

Meter Box 
The meter box shall be initially calibrated every 6 months a t  the fixed 

settings of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of water. Upon return to the 
laboratory from this test the meter box will be recalibrated using the average 
meter pressure for the test series. The recalibration point shall be the closest 
point to the initial calibration. These recalibrations produced a single point MCF 
and a H @  which shall be compared to the original calibration to see if they are 
within the 5% allowed a t  the highest vacuum seen. These recalibration sheets are 
located behind the original calibration sheets. 

Pitot Tubes 
The S type tubes shall be calibrated against a standard pitot tube (Cp = 

0.99) in a wind tunnel with a capacity to generate a test section velocity of 
approximately 3000 feet/ minute every 6 months. Additionally, the pitot tube 
shall be measured as to its specifications and alignment. Upon return, the 
intercomponent spacings and the face opening alignment of the pitot tube 
assembly shall be rechecked and if no changes are noticed, it shall be assumed 
that the coefficient of the assembly had not changed. 

Temperature measurments 
All temperature devices (impinger, meter box, hot box and stack) shall be 

calibrated every 6 months against an ASTM mercury-in-glass reference 
thermometer or a reference thermocouple and potentiometer calibrated by fixed 
points, e.g., ice bath and boiling water (corrected to barometric pressure). Upon 
return the stack temperature device w a s  recalibrated within 10% of the average 
absolute stack temperature. If the device being tested agrees within 1.5% of the 
reference device, t h e  temperature data taken in the field shall be considered 
valid. 

GUARDIAN SYSTEMS Inc - 1 <?- 
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VI. METHOD 8 CALIBRATIONS CONTINUED 

Barometric Pressure 
An aneroid barometer capable of measuring atmospheric pressure to within 

0.1 inches Hg shall be used. If this device is defective, the following alternate 
method shall be used. The barometric reading may be obtained from a nearby 
national weather service station, in which case, t h e  station value (which is the 
absolute barometric pressure) shall be requested and an adjustment for elevation 
differences between the weather station and sampling point shall be applied a t  a 
rate of minus 0.1 inches Hg per 100 feet elevation increase or vice versa for 
elevation decrease. 

Specific Test equipment and measurements 
These calibration sheets are located behind the original calibration sheets. 

The equipment used was as follows: 

Location: 
Probe #: 
Meter Box #: 
Hot Box #: 

Impinger #: 
Temperature: 
Avg. Stk Temp: 
Recal. Temp: 
% Diff 

Metal. 
8.1 

400 

5 
5 
Omega III 
163 
165 
0 

Refining 
3' 
700 
6 
6 
Omega Il 
127 
130 
0 

Reverb 
3' 
700 
6 
5 
Omege Il 
119 
120 
0 

Blast 
3'-New 
400 
5 
6 
Omega III 
99 
100 
0 

The intercomponent spacings and the face opening alignment of the pitot 
tube assemblies were rechecked and no changes were noticed; therefore, i t  w a s  
assumed that the coefficient of the assembly had not changed. 
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GUAFiDIAN SYSTEPIS INC 

on 3/23/67 
I n i t i a l  Pieter Cal ibr-a.t: ion Bo:.: 4UC) 

Lin Number 1 

jarometr ic Pres, i n  Hg 3O.18 

l r i f  i c e  p res  drop, i n  H 2 O  0.5 

:'res Wet Test Meter, i n  H20 -0.39 

ids Voluine Wet I n i t ,  CF u .oiii:i 

ias Volume Wet F i n a l ,  CF 5.496 

ias Vol uine Dry I n i t ,  CF 181:) . CJCJC) 
ias Volume Ury F i n a l ,  CF 185.760 

'emp Wet I n i t ,  C 
einp Wet F i n a l  , C 

17.0 
17 .0 

apor Pressure, mm Hg 1 4 .530 

r y  Gas Temp I n i t  I n ,  F 110 
r y  Gas Temp F i n a l  In ,  F 109 

r y  Gas Temp I n i t  Out, F 1 I:)? 
r y  Gas Temp F i n a l  Out, F 102 

un Time, sec 900 

e t e r  Cal i b r a t i o n  Fac tor ,  Y 1 .ill11 
Average Y 1 .0035 

m CI .3857 
m 0 -681 1 

Average Km 0.6823 
e l t a  HQ 1.99 

1.98 Average HQ 
A 

I 

GUARDIAN SYSTEMS inc -155- 

C I  c4 SIGNATURE 

2 

30 . 18 

1 .o 

-0.59 

0 .OOO 
7.917 

185 ,760 
194.013 

17.0 
17.0 

14.530 

93 
110 

102 
101 

900 

1 .0072 

0.5542 
0.6927 

1.92 

3 

30.18 

1.5 

-0 .I32 

0 . CICII:~ 
11.634 

194.013 
206.386 

17 .i) 
17 .O 

14 .530 

110 
114 

1 0 1 
10 1 

108l3 

0.9943 

0.6768 
0.6915 

1.93 

2 . iil 2.5 

-0.98 -1 . X I  

i l  . l jLICl  0 . i:l<l,:l 

10.033 12.312 

206.386 217.861 
217.861 230.818 

17 .O 17.0 
17 .O 1 7 . 0 

14.531:) 14.530 

114 116 
116 1 2i:r 

I:, .7544 15 .8"51 
0 .6682 0 .678 1 

2.06 2 . l:lo 
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GUAREIIAN SYSTEMS 1:NC 
Meter Recal i b r a t i o n  BOX 401:l 

on 6/25/87 

R u n  Number 1 

Barometric Pres,  i n  Hg 30 .ij2 

O r i f i c e  p r e s  d r o p ,  i n  H2O 2 . l:J 
p res  Wet T e s t  Meter, i n  H20 -0.96 

Gas Volume Wet I n i t ,  CF 
G a s  Volume Wet F i n a l ,  CF 

Gas Volume Dry X n i t ,  CF 
Gas VGlLlme ISry F i n a l  , CF 

Temp Wet I n i t ,  C 
Temp Wet F i n a l  , C 

Vapor  Pressure, imm Hg 

Dry G a s  Temp I n i t  I n ,  F 
t l ry  Gas Temp F i n a l  In, F 

Dry Gas Temp I n i t  O u t ,  F 
ISry G a s  Temp F i n a l  O u t ,  F 

Run T i m e ,  sec  

Meter C a l i b r a t i o n  F a c t o r ,  Y 0.9961 

Del ta  He 2.14 

F r e v i o u s  Y I:) .9966 
F r e v i o u s  lie 2.06 

18<1.900 191 .988 542.721 
191 .980 203.199 576.079 

24 .O 2 3 . 6  
23.6 23.5 

23.9 
23.7  

98 107 
1 07 112 

80 87 
87 92 

0.9970 0.9994 0.5976 

0.7238 0.734 1 I:) . 7284 
0 .6493 I:I . 6 r S X I  (:I .6534 

2.18 2.15 2.16 

% D i f f e r e n c e  (:I . 12% 
% D i 4 f e r  e n  c e -4.72% 

\ 
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GUARDIfiN SYSTEMS TNC 
Meter Recal i b i -a t i on  NIX 400 

on 6/25/87 

Run Number 1 

Barometr ic  Pres,  i n  Hg 31:) . (12 
O r i f  i c e  p r e s  d r o p ,  i n  H20 1 . 15 

F res  Wet Test Meter,  i n  H20 -0.55 

Gas V o l u m e  Wet I n i t ,  CF 
Gas V o l u m e  Wet F i n a l  , CF 

Gas V o l u m e  Dry I n i t  I CF 
Gas V o l u m e  Dry F i n a l  , CF 

T e m p  Wet I n i t ,  C 
Temp Wet F i n a l  , C 

Vapor Pressure,  mm Hg 

I l r y  Gas T e m p  I n i t  In ,  F 
h-y  Gas T e m p  F i n a l  I n ,  F 

Dry Gas T e m p  I n i t  O u t ,  F 
Dry Gas T e m p  F i n a l  O u t  , F 

R u n  Time, sec 

0 . <ll:)l:l 

8 .300 

146.373 
154.475 

24.3 
24.5 

22 .922 

94 
1 0 1 

8i:r 
88 

900 

Meter Cal i b r a t i o n  F a c t o r ,  Y 1 .i:)lli:i 

Qm 
b: m 

0 .El427 
0.6874 

D e l t a  H@ 1.95 

Prev ious  Y 1 .o072 
Prev ious  H@ 1.92 

7 - 
30 . i12 

1 .I> 

. cc -1-1 . 
0 . ol:l(:) 

8.316 

153.317 
161 .546 

24 -5 
24.6 

23.129 

10 1 
98 

81:) 
90 

900 

1 .0054 

0 .5443 
0 .6888 

1.94 

3 

30 .[:I2 

1 . I:) 
-0 . 55 

Cl . 1:1~:lI:l 
8.322 

161.546 
169.841 

24.6 
24.6 

23.198 

98 
1 0 1 

90 
91 

900 

1 .l:lo29 

I:) , 550 1 
13 .6926 

1.92 

X D i f f e r e n c e  0 .!:IS% 
X D i f f e r e n c e  -0 .87% 

Average 

31:) . 0 2  

1 .l:lI:l 

-0 .55 

0 . (:)l:)o 

24.939 

461.186 
485 .E62 

74 .E: 
24.6 

23 .I383 

98 
100 

a3 
9 0 

2 7 0 I : l  

1 .[:I064 

0 . 5457 
0 .6896 

1.94 

- 
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PITOT CALIBIUTION FORM 
I - Date Probe # 

Calibrated By G Wk5TCNS 
Nozzle Size 

SIDE A 

SIDE B 

CALCULATIONS 
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A P 6 t d  
( in .  H20) 

Run # Standard 
I 

PITOT CALIBRATION FORM 

Date 6 - l @ l - Q ?  Probe U 3’ NE. w 
Calibrated By G KARSKhSS 

A P(6) 
( i n .  H20) CP(d 
Type “6“ 

Nozzle S i z e  NP\ 
SIDE A 

Deviation 
C,(d - (A) 

- . O O L  

CALCULATIONS 

\ 
GUARDIAN SYSTEMS I n C  -163- 

. . . . . . . . . . . 



1 
I 
I- 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

GUARt l IAN SYSTEMS I N C  

on 6/25/87 
Meter Frecal i b r a t  i on  Bo:.: 700 

R u n  Number 1 

Barometric Pres, i n  I ig 31:) . 02 

O r i f i c e  pres drop, i n  H2O 1 . 0 

Pres Wet Test Meter, i n  H2:O -0.68 

Gas Volume Wet I n i t ,  CF 
Gas Volume Wet F i n a l  , CF 

Gas Vol Lime t l ry I n i t ,  CF 
Gas Volume Dry F ina l  , CF 

Temp Wet I n i t ,  C 
Temp Wet F i n a l ,  C 

Vapor Pressure, mm Hg 

Dry Gas Temp I n i t  I n ,  F 
Dry Gas Temp F i n a l  In ,  F 

t i ry Gas Temp I n i t  O u t ,  F 
t l ry Gas Teinp F ina l  O u t ,  F 

R u n  Time, sec 

i i  . ooo 
9.517 

258.042 
267.026 

23.5 
23.3 

21.584 

72 
86 

715 
74 

900 

Meter Cal i b r a t i o n  Fac tor ,  Y 1.0277 

Em 
K m  

0.6115 
15.7832 

tiel t a  HQ 1.50 

Frev ious Y 1 -0356 
Previous HQ 1.45 

2 3 

315 . 02 

1 . 1:) 
-0 .68 -0 .68 

I:) . l:l~:ll:l c j  . i:)i:ii:i 
9.625 9 .558 

267.026 276.410 
276 .4 10 285 . BO2 

23.3 23.1 
23.1 23 .I:) 

21.325 21.132 

86 95 
96 100 

74 82 
. 82 88 

880 9 0 0 

3 51 . 02 

1 . 0 

0 . 6403 0 . 6303 
0.8155 0.7976 

1.38 1.45 

% D i f f e rence  
X D i f f e r e n c e  

Average 

30 . 
I . I : )o 

-1:) . 68 
,:I . i:ll:l,j 

28 .700 

801 -478 
829 -238 

23.3 
23.1 

21.347 

85 
94 

7 5 
81 

2680 

1 .0196 

0 .6272 
0 . 7986 

1.44 

1.55% 
0.41% 

\ 
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GUAFrtiIAN SYSTEMS INC 
I n i t i a l  Meter C a l i b r a t i o n  B o x  71:W 

an 4/14/87 

Hun Number 1 

Barometr ic Pres, i n  Hg 19 .a7 

O r i f i c e  p res  drop, i n  H20 0 .5 

Pres Wet Test Meter, i n  H10 -0.48 

Gas Volume Wet I n i t ,  CF 
Gas Volume Wet F i n a l ,  CF 

Gas Volume Dry I n i t ,  CF 
Gas Volume Dry F i n a l ,  CF 

Temp Wet I n i t ,  C 
Temp Wet F i n a l ,  C 

Vapor Pressure, mm Hg 

Dry Gas Temp I n i t  In ,  F 
Dry Gas Temp F ina l  In ,  F 

Dry Gas Temp I n i t  O u t ,  F 
Dry Gas Temp F i n a l  O u t ,  F 

Hun Time, sec 

0 . 0 00 
6.753 

469 .053 
475.650 

19.5 
19.5 

16.999 

85 
92 

75 
81 

900 

Meter Cal i b r a t i o n  Fac to r ,  Y 1.0276 
Average Y 1 .om4 

Om . 0.4481 
Km 0 .0O46 

Average Km 0.7963 
D e l t a  H@ 1.42 

Average H@ 1.45 

2 

29.87 

1 .u 
-0.73 

6.753 
16.796 

475.658 
485.514 

19.5 
19.6 

17 .052 

92 
101 

81 
68 

960 

1.0356 

0 .63 10 
i i  .7969 

1.45 

3 

29.87 

1.5 

-1 .05 

16.796 
36 .082 

405.514 
504.675 

19.6 
19.6 

17.105 

1 0 1 
106 

88 
94 

1500 

1 .0332 

0.783O 
0 .eo3 1 

1.43 

4 

29.87 

2 .ij 

-1.25 

36 .082 
49.334 

504 .675 
51 8. 03 1 

19.6 
19.6 

17. 105 

1 Cl6 
109 

94 
96 

900 

1 .024CI 

0 .9O 16 
0.7985 

1.44 

. .. 

5 

29.87 

2.5 

-1.50 

49.334 
63.783 

518 .031 
532.653 

19.6 
19.8 

17.212 

109 
111 

96 
98 

9ol:i 

1 .w15  

0 -  4843 
0.7787 

1.52 
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A P ( 8 )  
(In. H20) 

Standard Type “6“ Cp(S) 

A P s t d  
(In. H20) 

Run # 

1 - 4 2  53 . S r 2  
,0037 2 - 4  

3 -42 , 5 9  , R35 
. 3 

PITOT CALIBIUTION FORM 

D a C f I  4- -87 Probe U 3’ 

Deviation - 
Cp(8) - C (A) 

P 

4- .OOb 

,004 
- r oo\ 
- 

Calibrated By G KRRSTW5 
Nozzle S ize  

SIDE A 

-84 - 
SIDE B 

CALCULATIONS 

Average Deviation - E I Cpb) - CD(A or B)I 




