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L INTRODUCTION AND PROCESS DESCRIPTION

On June 22 & 23, 1987, Guardian Systems, Ine. performed a series of
particulat-e, 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 Beghouse. These tests were conducted in
accordance to the rules and régulations expressed in the Code of Federal
Regulations, Title 40, Secfion 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 was used:

1., Mass, Lead & SO, sampling was conducted on the Metallurgical
Baghouse Stack and Refinery Baghouse Stack on day one.
2. Mass, Lead & SO, 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 ' Guardian Systems, Inc
Mr. Greg Karstens Guardian Systems, Inc.
Mr. Chuek Turner Guardian Systems, Inc.
Mr. Barry Armstrong Guardian Systems, Inc.
-] GUARDIAN SYSTEMSﬁ




I Guar dian | Box 300, 305 Ashville Road

Leeds, Alabama 35094

i @' SYStemS 20516996647

Ms. Yeda 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 mi 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 eontent. 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 §.
The second and third impingers will be analyzed for sulfur dioxide content &s
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. It should
shorten the time required to perform the testing. We anticipate to be on jobsite,
Monday, June 21, 1987 at 8:00am to begin testing.

ELE/E 7
%//4: ) . Sincerely,

ot [l wer
“/ f J'/‘f Tom Lotz _ ‘
}/44,, P o ﬂfr 2 /< (‘0 Director of Field Services

—r

ﬂ?{(’bﬁ ,"ﬁ;[a/y . L Ve
ﬂ/ﬂ/fﬂl{/ ﬂ‘féf/
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Chemists +» Engineers
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JEFFERSON COUNTY DEPARTMENT OF HEALTH

1400 SIXTH AVENUE, SOUTH P.0.BOX 2646 BIRMINGHAM, ALABAMA 35202 205/933-8110

Bureau of Environmental Health
Paul Pate, Director

June 19, 1987

Mr. Tom Lotz

Director of Field Services
Guardian Systems

Box 300

305 Ashville Road

Leeds, AL 35094

Dear Mr. Lotz:

This acknowledges receipt of your proposed testing protocol to sample
the four (4) stacks at ILCO for particulate, sulfur dioxide, and lead using
a modified Method 12. Our staff has reviewed the modified procedure and

approve its use,

Representatives of our staff will be on the job site at T7:30 a.m.,
Monday, June 22, 1987.

Air Pollution Control Engineer
Air Pollution Control Program

VMH/bb

PROTECTINGYQU/RHEALTH
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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.. Refining Reverb 8. Blast S.
Date 6/22/87 6/22/87 6/23/87 6/23/87

Average Total Emissions,
Gr/DSCF 0.007 0.004 0.003 0.002

Allowable Emissions Rate,
Gr/DSCF G.012 0.009 0.009 0.009

Allowables, % 28 44 33 22

: b,
- Average Lead Emissions,

Gr/DSCF x 10° 8.06 1547 18.2 2.86

802 Emissions
lbs/DSCF x 104 4.08 0.00 0.112 0.00244

S0, Mass Rate,
1bs/hr 851 0.00 6.26 0.14

N _/

-7- GUARDIAN SYSTEMSInC

o
o




- N

GUARDIAN * SYSTEMS #
F.0. BOX 3040
LEEDS, AL 35094

205-699-56647

INCORFORATED

Summarized Air Test Results for Interstate Lead Company

Run Number 1 2 3  Average -
Date 6-22-87  6-22~87  6-22-B7  6-22-87
Location Main Stk Main S5tk Main Stk Main Stk
Time 1020-1120 12201325 1410~1013 1020-1313
Stack Gas Temperature, F 1463 171 156 163
Moisture Content, % v/v 7.70 10.29 3.44 7.20
Oxvygen Content, % v/v 18.00 18.00 18.00 18.00
Carbon Dioxide Content, % v/v 2.00 2.00 2.00 2.00
Carbon Monoxzide Content, % v/v 0,00 0.00 000 0 .00
Excess Air, % 576.92 576.92 576.92 5746.92
Stack Gas Velocity
Fert per Second 26.02 26,50 25.84 26.12
Volumetric Flow
Actual Cubic Feet per Minute 44,136 44,943 43,835 44,314
Voiumetiric Flow )
Ory Std Cubic Feet per Minute 34,477 33,707 36,231 34,786
Particulate Mass Rate, #/hr 2.78 1.70 1.64 .04
Concentration
Grains per Actual Cubic Foot 0.007 0.004 0.004 0.0050
Concerntration
Grains per Ory Std Cubic Ft 0.009 Q.004 0.005 0.007
~Allowable Concentration
Grains per Dry Std Cubic Ft 0.012 0.012 0.012 0.012
~toncentration of Lead i
. Brains per Dry S5td Cubic Ft 8.72E~0% B.71E-0% 6.8B0E-05 H.06E-0S
4 Isokinetic 98 .57 100.98 96.13 98 .56
\ TabrYe 1 J

Bl
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Summarized Air
Run Number
Date
Location
Time
Stack Gas Temperature, F
Moisture Content, ¥ v/v
Oxygen Content, % v/v
Carbon Dioxide'CDntent, Lov/iv
Carbon Mononide Content, %4 v/v
Excess Air, %

S5tack BGas Velocity
Feet per Second

Volumetric Flow
Actual Cubic Feet per Minute

Volumetric Flow
Ory Std Cubic Feet per Minute

Farticulate Mass Rate, #/hr

Concentration
Grains per Actual Cubic Foot

Concentration
Grains per Dry Std Cubic Ft

Allowable Concentration
Grains per Dry 5td Cubic Ft

Jéoncentration of Lead

Grains per Dry Std Cubic Ft

% Isakinetic

\

TEMS #* I NCORFORATEHD
F.0. BOX 300
[0S, AL 35094
205-699-6447
Test Results for Interstate Lead Company
1 2 3 Average
6-22-87 62287 &—~22-87 b—22-87
Refin Stk Refin Stk Refin Stk Refin Stk

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

133 128 121 127
3.78 0.81 2.77 2,09
20.00 20.00 20,00 20.00
G.00 Q.00 0.00 0.00
0.00 0.00 0.00 0.00

178%.71 1785.71 1785.71 178%.71

3%5.19 25.41 24 .46 28.34
& ,634 4,789 4,611 = ,341
5,672 4,257 4,066 4,668
0.24 0.18 0.10 0.18
0.004 0.004 0.003 0.004
O 005 0 ..005 Q.003 0..004
0.009 0.009 0.009 0.009

Y
‘\"k)

1.61E-05 1.S0E-05 1.48E-05 “1.54E-05

104 .38 105.99 100.80 103.&67

Table 2 /
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GUARAKDIAN * SYSTEMS * INCORFORATEDRD
F.0. BOX 300
LEEDS, AL 35094
205-699-6647

Summarized Air Test Results for Interstate Lead Company

Run Number 1 2 3 Average

Date - &-23-87 &-23-87 6—-23-87 &-23-B7
Location Reverb Reverb Reverhb Reverh

Time Q929-1031 1145-1247 1307-1443 (0929-1443
Stack Bas Temperature, F 109 120 127 119
Moisture Content, % v/v 1.84 3.51 3.05 2.76
Oxygen Content, ¥ v/v 21 .00 21.00 21.00 21.00
Carbon Dioxide Content, % v/v 0,00 0,00 0.00 0.00
Carbon Monoxide Content, % v/v 0.00 0.00 Q.00 Q.00
Excess Air, % —147083.33 ~-14583.33 -14583.33 -14583.33

Stack Gas Velocity
Feet per Second CH0.20 %4.82 52.19 ID.76

Vaolumetric Flow

Actual Cubic Feet per Minute 11,348 10,333 9,837 10,511

Volumetric Flow

bry Std Cubic Feet per Minute 10,323 9,064 8,367 7,313

Particul ate Mass Rate, #/hr 0.21 0.32 0.27 Q.27

Concentration

Grains per Actual Cubic Foot 0.002 0.004 0.003 0.003

Concentration - :

Grains per Dry Std Cubic Ft 0,002 0,004 0.004 0,003

Al lowabie Concentration

Grains per Ory Std Cubic Ft 0,009 0.009 0.009 0 .009
" Concentration of Lead

Grains per Dry S5td Cubic Ft 1.39E-04 2.31iE-04 1.82E-04 1.8B2E-04

% Isokinetic QY .62 100 .47 100.1% 100.04

Iable 3 /
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LEE

TEMS =
F.0. BOX J300
ne, Al 35094
205-6499-6447

SaviTaey R.H,

~

INCORFORATEHD

s

Summarized Air Test Results for Interstate Lead Company

Run Number 1 2 3 Average
Date 6—-23-87 &—23-87 6—23—-87 6—-23-87
Location Blast Bl ast Bl ast Bl ast
Time 0906-1028 1100-1220 1340-14%4 09046-1454
Stack Gas Temperature, F Q2 99 105 99
Moisture Content, % v/v 3.59 2.04 1.45 2.37
Oxygen Content, % v/v 20.Q0 20,00 20.00 20.00
Carbon Dioxide Content, %4 v/v Q.00 .00 0.00 0.00
Carbon Monoxide Content, %4 v/v 0.00 0.00 0.00 0,00
Excess Air, % 1785.71 1785.71 1785.71 1785.71
Stack Gas Velocity
Feet per Second =3.32 54,08 =3.84 53.73
Volumetric Flow
Actual Cubic Feet per Minute 10,050 10,194 10,149 10,131
Volumetric F1ow
Oiry 5td Cubic Feet per Minute 9,262 9,424 9,341 9,342
Farticulate Mass Rate, #/hr 0.17 0.04 0.24 0.15
Concentration
Brains per Actual Cubic Foot 0,002 0.00Q0 0.003 0.002
Concentration
Graing per Dry 5td Cubic Ft 0.002 0.001 0,003 QL0002
Al lowable Concentration
Grains per Dry S5td Cubic Ft 0.009 0.009 0,009 0.009
Concentration of Lead
Grains per Dry Std Cubic Ft 2.81E-05 2.77E-02 3.01E-0% 2.B&E-O0S
% Isokinetic ?6.45 ?6.02 R4.75 25.74
Table 4

_/
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Run Number

Date

l.ocation

Time

Stack Bas Temperature, F
Moistuwre Content, % v/v

O:ygen Content, %4 v/v

Carbon Dioxide Content, %4 v/v
Carbon Monexide Content, %4 v/v
Excess Air, %

Stack Gas Velocity
Feet per Secord

Volumetric Flow
Actual Cubic Feet per Minute

Volumetric Flow
bry S5td Cubic Feet per Minute

Concentration 502
Founds per Iry Std Cubic Ft

S02 Emission Mass Rate, #/hr

% Isakinetic

TEM®S

INCODRFPORATED

F.0O. BOX 300

05, AL

BE094

205-499-6447

Summarized Sulfur Dioxide Test Resulis for

1

. 6-22-87

Main Stk

1020-1120

2
6~22-87
Main Stk

1220-132%

163 171
7 .70 10,729
18.00 18.00
2.00 2.00
Q.00 0 .00
576.92 576.92
26 .02 26 .50
44,136 44,963
34,477 33,707
4 . 593E~-04 4 .57E-04
936.19 923,24
28.57 100.98
Table 5

3
&-22-87
Main Stk

1410-1515

156
3.44
18.00
2.00
0.00

576 .92

25.84
.43,835
36,231

3.16E-04
687.94

96.13

Interstate Lead Company

Average
b—-22-87

Main Stk

1020-1515

163

7 W20
13.00
2,00
0,00

576.92

26.1%2

44,314

34,786

4 .QgE-04
B51.0%2

98.56
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\

_/

GUARDIAN SYSTEMS INC




/

GUARDIAN # S YG5

Summarized Sulfur Dioxide Test Results for Interstate Lead Company

Run Number
Date
Location
Time
Stack BGas Temperature, F
Moisture Content, %4 v/v

Oiygen Content, %4 v/v

Carbon Dioxide Content, % v/v
Carbon Monoxide Content, % v/v
Eucess Air, %

Stack Gas Velocity
Feet per Second

Volumetric Flow
Actual Cubic Feet per Minute

Volumetric Flow
Dy Std Cubic Feet per Minute

Concentration 802
Founds per Dry Std Cubic Ft

F.0.

TEM®S

1

6-22-87

Refin Stk

10421144
133

3.78
20.00
Q.00
0.00

178%.71

n

35.19
b ,634

5,472

0 L.OOE+Q0

BOX 300
LEEDS, AL 35094
205~699-6647

~

* IT NCORPFOR AT ED

2 3 Average
&—-22-87 &-22-87 &-22-87
Refin Stk Refin Stk Refin Stk
1258~1401 1444-1547 10421547
128 121 127

0.81 2.77 2.59

20 .00 20,00 20.00
Q.00 Q.00 Q.00
0.00 0,00 O .00
1785.71 1785.71 1785.71
25.41 24 .46 28.34
4,789 4,411 S ,341
4!257 4,066 4,658

O.QOE+QQ O 00E+00  QL00E+0GO

§02 Emission Mass Rate, #/hr Q.00 0 .00 0.00 0,00
% Isokinetic 104,38 105 .99 100 .80 103.67
Table § /
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Summarized Sulfur Dipuide Te
Run Number
Date
Location
Time
Stack Gas Temperature, F
Moisture Content, % v/v
Oxygen Content, % v/v
Carbaon Dipkxide Content, % v/v
Carbon Meonoxide Content, % v/v
%

Excess Air,

5tack Bas Velocity
Feet per Second

Volumetric Flow
Adctual Cubic Feet per Minute

Volumetric Flow
Ory 8td Cubic Feet per Minute

Concentration S02
Pounds per bry Btd Cubic Ft

02 Emigsion Mass Rate, #/hﬁ

¥ lsokinetic

\

TEMS OKATETD
F.0. BOX 300
05, AL 35094

205-699-6647

* I NCORFPF

st Results for Interstate Lead Company

i 2 3 Average
62087 &—-22-87 &—-22~-87 L2287
b—-323-87 bH~-23~-87 H-23--87 b—-23-8B7
Reverb Reverb Reverb Reverb
OF29-1031 1145-~-1247 1307-1443 0929-1443
1.84 3.51 3.05 2.746
21.0Q 21.00 21.00 21 .00
Q.00 Q.00 0O.00 0 .00
L Q0 OO0 Q.00 Q.00
-14%83.33 ~-14583.33 ~14583.33 -14583.33
60,20 54.82 52.19 SEL.76
11,348 10,333 % ,837 10,511
10,323 9,044 8,547 9,313
B8.446E-06 1.10E-05% 1.47E-05 1.12E-05
S.24 .99 7.54 & .26
99 .62 100.47 100.15 100,04
Table 7

b
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TEMS

*
F.0. BOX 300
LEEDS , AL
205-699-56647

INEORFODRAT

35094

—‘\\

i I

Summarized Sulfur Dioxide Test Results for Interstate Lead Company

Run Number 1 2 3 Average
Date 6&—-22-87 6-22-87 6&-22-87 6-22-87
Location 6-23-87 6—-23-87 6—23-87 &-23~87
Time "Blast Elast El ast Elast
Stack Gas Temperature, F OP06—1028 1100-1220 1340-14%4 09056-1454
Moisture Content, % v/v 3.59 2.04 1.45 2.37
Oxygen Content, %4 v/v 20.00 20,00 20,00 20.00
Carbon Dioxide Content, %4 v/v 0.00 Q.00 Q.00 Q.00
Carbon ﬂonuuide Content, % v/v 0..00 OL.00 Q.00 O L.00
Excess Air, % 1785.71 1785.71 1785.71 1%35.71
Stack Gas Velocity
Feet per Second 33.32 o4 .08 23.84 53.7%
Volumetric Flow
Actual Cubic Feet per Minute 10,050 10,194 10,149 10,131
Volumetrica
Iry 5td Cubic Feet per Minute D262 2,426 9,341 7,342
Concentration S02
Founds per Iiry 5td Cubic Ft 2.93E-07 3.83E-07 4.922E~08 Z.44E-0Q7
502 Emission Mass Rate, #/hr 0.16 0.22 0.03 0.14
% I=ckinetic 6 .45 96,02 94 .75 95.74
\\\_ Tahle 8

_/
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GUARDIAN *

SYs T
F.0. BOX 300
LEEDS, AL 33094
205-699-6647

E MBS

*

Computer Input Faramters for Interstate

\

INCORFORATEHD

Lead Company

G-5

Run Number i 2 3 Average
Date H-22-87 6—-22-87 6-22-87 b~22-87
Location Main Stk Main Stk Main Stk Main Stk
Time 1020-1120 1220-132% 1410-1515 1020-1%515
Barometric Fressure, in Hg 29.89 29.89 29.89 29.89
Static Pressure, in H20 =0.160 =0.160 ~0.160 ~0.160
Run Time y Minutes 60 .00 60 .00 &0 .00 180.00
Meter Volume, CF 40 .649 40 ..855 42.533 124 .037
Meter Correction Factor, MCF 0.7988 0.7988 0.9988

Meter Volume (Corrected) 40 .600 40,8086 42.482 123.8886
Stack Temperature, F 163 171 156 164
Meter Temperature, F 109 1i1 121 114
Meter Fressure, in HZ0 1.72 1.73 1.81 L 1.7E
Sgr Velocity Fressure 0,422 0.425 0.425 0.424
Mass of Farticulate, mg 23.1 14.5 13.3 S50.9
Mass of Lead in FPart., ug 214.0 214,0 171.0 599.0Q
M1 of Nateé Collected 67 .0 R2.2 22.3 188.5
L Oxygen 18.00 18.00 18 .00 18.00
% Carbon Dioxide 2.00 2.00 2.00 2.00
Z Carbon Monoxide 0.00 0.00 Q.00 Q.00
Stack Area, 8q ft 28.274 28.274 28.274 28.274
Fitot Correction Factor ¢.839 0.839 C.839 0.83%2
Nozzle Diameter, in 0.310 0.310 0.310 0.310

\_ _/
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*.
RAX 300

~

INCORPORATET

LEEDS, AL 3%094
205-699-6647

Computed Air Test Results for

Run Number
Date
Location
Time

1. Stack

Inches Hg
Millimeters Hg

Fressure

2. Meter Fressure
Inches Hg

Millimeters Hg

3.
D~y
Oy

Meter Volume
Std Cubic Feet
5td Cubic Meters

4.,
Std
Std

Water Volume
Cubic Feet
Cubic Meters

3. Moistuwre Content, %

6. HMolecular Weight Dry
7. Molecular Weight Wet
8. Stack Velocity

Feet per Second
Meters per Second

2. Volumetric Flow
agctual
Actual

10. Volumetric Flow

Ory Std Cubic Ft per minute
Dry Std Cublic M per minute

1i. Concentration

Grains per Dry Std Cubic Ft

Cubic Ft per minute
Cubic M per second

1

H=-22-87
Main Stk
1020-1120

2% .88
758.91

30.02
762 .42

37.794
1.070

3.154
L 0.089

7.70
29 .04
28.19

26.02
V.93

44,136
20.83

34,477
16.27

0.0094

Gram

N

s per Dry 5td Cubic M

0.021%

Interstate Lead Company

1

2 3 Average
b=22--87 6-22-87 H~-22-87
Main Stk Main Stk Main Stk
220-132% 1410-151% 10201515
29.88 29 .88 29.88
778.91 758.91 728.91
30.02 30.02 30 .02
762 .44 762 .59 762 .48
37.856 38.740 114.403
1.072 1.097 3.240
4.340 1.379 8.873
G123 0,039 0.251
10.29 3.44 7 .20
29.04 29.04 29.04
27.90 28.46 28.25
26 .50 25.84 24.17
8.08 7.88 7.9&
44,9463 43,835 44,514
21.22 20.69 20,92
33,707 36,231 34,786
15.91 17.10 16 .42
0.0059 0.0053 0.0069
0.013%5 0.0121 0.0157

/
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BUARDIAN * SYSTEMS *
F.0O. BOX 3Q0
LEEDS, AL 35094

205-4699-64647

INEDRPFPORATEL

Computed Air Test Resultg for Interstate Lead Company

Rurn Number 1 2 3 Average
Date 6—22-87 b-22-87 b-22-87 a-22-87
Location Main Stk Main Stk Main Stk Main Stk

Time 1020-1120 1220-1325 1410-1515 1020-1515
11-A. Concentration Lead

Grains rer DPy Std Cubic Ft O L0009 QL. 00009 QL Q007 QL 00008
Milligrams per Dry Std Cubic M G.00%566 0. 00565 0.00441 Q00524
12. Excess Air, % S76.92 576.92 576 .92 576.92
15. FParticulate Mass Rate

Pounds per Hour, #/hr 2.78 1.70 1.64 2.04
Lead, #/hr 0.03 Q.03 002 Q.02
16. Volume at Noz:zle

Actual Cubic Feet 48.388 0501 44.872 145 .744
Actual Cubic Meters 1.370 1.430 1.327 4 127
i7. Concentration .

Grains per Actual Cubic Ft 0.0074 0.0044 0.0044 0.0054
Grams per Actual Cubic M 00,0168 0.0101 0.0100 0.0123
i8. Isokinetic, % 28 .57 100.98 24.13 78 .54

_/
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Nate
Locat

Time

Run T
Meter
Meter
Meter
Stack
Meter

Meter

!

Ml of

Stack

Fitot

\-

GUARDTIAN * S Y

STEMS

* INCORPORATED
F.0. EOX 300
LEEDS, AL 3%094
POG~09F~bb47

Computer Input Faramters for Interstate

Run Number

ion

Barometric Fressure, in Hg

Static Fressure, in H20

ime, minutes

Volume, CF

Correction Factor, MCF
Volume (Corrected)
Temperature, F
Temperature, F

Fressure, in H20

J?qr Velocity Fressure
Mass of Farticulate, mg

Mass of Lead in Part., ug

Water Collected

% Oxygen
%Y Carbon lioxide

% Carbon Monoxide

Area, 5 ft

Eagrrection Factor

Nozzle Diameter, in

1

6-22-87

Refin Stk

1042-114¢4

29.89

~0.410

&0 .00

3% .888

1.0354

41.308

133

o8

1.15

0.587

12.4

41 .0

32.7

20,00

0.00

Q.00

3.142

0.839

) DED

- a el

2
6—22-87
Refin Stk
1258~1401
29.89
~0.410
&0 .00
30.495
1.0356
31.581
128

99

0.67
0.428
9.7
29.0
5.2
20.00
0.00
Q.00
3.142
0.839

0,252

Lead Company

3

6&—22-87

Refin Stk

1444-1547

29.89

=0.410

SO 00

28 .051

1.03%6

29.050

121

106

Q.59

0.413

5-2

14.4

20,00

0.00

0.00

3.142

0.839

D

00252

Averagsa
&-22-87
Retin S5tk
1042-1547
29.89
-0.410
180.00
98.434

~—

101 .938
127
101

Q.80
0.476
27.3
96 .0
=4 .3
20,00
0.00
0,00
3.142

Q0.83%9

0,252

et s

_/
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GUARDIAN *

SYSTEMS =
F.0. BOX 300
LEENS, AL 35094

200-699-5647

INCORPFPORATED

Computed Air Test

.

Results for

Interstate Lead Caompany

Run Number 1 2 3 Average
[late 6-22-87 6—-22-87 L-22-87 L-22-87
Location Refin Stk Refin Stk Refin Stk Refin S5tk
Time 1042-11446 1258-1401 1444-1547 1042-1547
i. Stack Fressure

Inches Hg 29.86 29.86 29 .86 29 .Bé
Millimeters Hg 728.44 708.44 758.44 758 .44
2. Meter Fressure

Inches Hg 29.97 29.94 29.93 29.9%
Mil1limeters Hg 761.35 760.44 760,31 760.71
3. Meter Voalume

Ory 5td Cubic Feet 39.158 29.848 27.111 @6 .035
Iy 5td Cubic Meters 1.109 0.84%5 Q.768 2,720
4., Water VYolume

Std Cubic Feet 1.539 O.245 0772 2.595
Std Cubic Meters 0,044 0,007 Q.022 Q072
S. Moisture Content, % 3.78 0.81 2.77 2.59
6. Molecular Weight Dry 28.80 28.80 28.80 28.80
7. Maolecular Weight Wet 28.39 28.71 28.50 28.92
8. Stack Velocity

Feet per Second . 35.19 25.41 24 .46 £28.34
Meters per Second 10.73 7.74 7.46 8.44
2. Volumetric Flow

gctual Cubic Ft per minute &,4634 4,789 4,611 5,341
Actual Cubic M per second 3.13 2.26 2.18 2.52
10. Volumetric Flow

Ory S5td Cubic Ft per minute 5,672 4,257 4,064 4,668
Dry Std Cubic M per minute 2.68 2.01 1.92 2.20
11. Concentration

Grains per Dry Std Cubic Ft 0.004%9 0 .0050 QL0030 0.0044
Gramg per Dry Std Cubic M 0.0112 0.0115 0.0068 0.0100

_/
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GUARDI AN * SYSTEMS * I NCORPORATETHLD
F.0. BOX 300 ’
LEEDS, AL 33094
200-699-46647

Computed Air Test Results for Interstate Lead Company

Run Number 1 2 3 Average

Date - 6-E2-87 &6—22-87 b~22-87 &=-22-87
Location Refin Stk Refin Stk Refin Stk Refin Stk
Time 1042~1144 1258-1401 1444-1547 1042-13547

1i-A. Concentration Lead
Grains per Dry Std Cubic Ft Q.00002 Q.00001 0.00001 0 Q0002
Milligrams per Dry Std Cubic M 0.0010%5 0.00097 0.00096 0.00100

12. Excess Air, % 1785.71 178%.71 1785.71 1785.71
1%. Farticulate Mass Rate

Pounds per Hour, #/hr 0.24 0.18 0.10 0.18
Lead, #/hr 0.001 0.001] 0.001 0,001
16. Volume at Nozzle

Actual Cubic Feet 4% .801 33.581 30,745 109.893
Actual Cubic Meters 297 0.951 0.871 3.112
17. Concentration '

Grains per Actuwal Cubic Ft 0, 0042 0.0044 00026 0 .0038
Grams per Actual Cubic M 00095 0.0102 0.0060 0 .0088
18. Isokinetic, % 104 .38 105.99 100.80 103.67

\. /
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GUARDIAN *

SYSTEMS «
F.0. BOX 300
LEEDS, AL 35094
205-697-56447

™~

INCORFORATETLD

Computer Input FParamters for Interstate Lead Company

Run Number 1 2 3 Average
Date &—-23-87 6b-23-87 &-23-B7 6-23-87
Location Reverhb Reverb Reverb Reverb
Time 0929-1031 1145-1247 1307-1443 Q0929-1443
Barometric Pressure, in Hg 29.94 29.94 29.94 29 .94
Static Fressure, in H20 ~0,810 -0.810 -0.810 -0.810
Run Time, minutes &0 .00 &0 .00 60,00 180.00
Meter Volume, CF 35.580 31.924 30.351 @7 .855
Meter Correction Factor, MCF 1.0356 1.0356 1.0354

Meter Volume (Corrected) 36.847 33.060 31.431 101 .339
Stack Temperature, F 109 120 127 119
Meter Temperature, F Q0 Q7 102 Qb
Meter FPressure, in H2Z0 1.00 Q.80 Q.72 0.84
Sgr Velocity Frezsure 1.030 0.926 - 0.877 G.944
Mass of Farticulate, mg 5.5 'B.3 7.1 20.9
Mass of Lead in Part., ug 321.0 471 .0 350.0 1142.0
Ml of Water Collected 14.1 24.3 19.8 8.2
% Oxygen 21.00 21.00 21.00 21 .00
% Carbon Dioxide Q.00 0,00 0L.00 0.00
% Carbon Monoxide 0..00 0.00 Q.00 0.00
Stack Area, Sq ft 3.142 3.142 3.142 3.142
Fitot Correction Factor 0.83%9 0.839 0.839 0.839
Nozzle Diameter, in ¢.182 0.182 0.182 0.182

\. _/
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GUARDIAN * SYSTEMS * INCORPORATEH®D
F.G. BOX 300
LEELDS, AL 35074
ZOI-a99-6647

Computed Air Test Results for Interstate Lead Company

Run Number . ' i 2 3 Average
Late . b-23-87 &—-23-87 &—-23-57 62387
Location Reverb Reverb Reverhb Reverb
Time 0929-1031 1145-1247 1307-1443 0929-1443
1. Gtack Pressure

Inches Hg 249 .80 29.88 29 .88 29 .68
Millimeters Hg 756 .96 738.96 758 .96 759 .96
2. Meter Pressure '

Inches Hg. 30.01 30,00 29.99 30 .00
Miliimeters Hg 762 .34 - 761 .97 761 .82 762 .04
3. Meter Volume

Ory Std Cubic Feet 3%.483 31.422 29.602 26.440
Dry Std Cubic Meters 1.005 0.8%0 ©.838 2.731
4. Water Volume '
S5td Cubic Feet 04864 1.144 0.932 2.739
Std Cubic Meters C0.019 Q.032 0.026 0.078
%. Moisture Content, % 1.84 3.51 3.05 2.76
6. Molecular Weight Dy 28 .04 28.84 28.84 28.84
7. Molecular Weight Wet Z28.44 28.46 28.51 28.%54
8. G&tack Velocity

Feet per Second . 60 .20 94 .82 52.19 DS.76
Meters per Second 18.35 14.7% 1%5.91 17.00
?. Volumetric Flow ,

Actual Cubic Ft per minute 11,348 10,333 %,837 - 10,511
Actual Cubic M per second 5.36 4.88 4.64 4.94
10. Volumetric Flow .

Dry Std Cubic Ft per minute 10,323 q,064 8,567 7,313
bry 5td Cubic M per minute 4.87 4.28 4,04 4 .40
11. Cencentration

Girains per Dy Std Cubic Ft 0.,0024 G.0041 0.0037 0.0033
Grams per Dry Std Cubic M 0. 0055 0.0093 0.008% 0.0074

N - W,
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300

LEEDS, AL 35094
205-4699-6647

Computed Air Test Results for

Interstate Lead Campany

Run Number 1 p 3 Average
Duate 4H-23-87 6—-23-87 &=-23-87 &~23-87
Location Reverb Reverb Reverb Reverb
Time 09291031 1145-1247 1307-1443 0929-1443

Concentration Lead

11-A.

Grains per DOry Std Cubic Ft Q.00014 Q,.00023 0.00018 0.00018
Milligrams per Dry Std Cubic M 0.00%05 0.01499 G.01182 0.01184
12. Excess Air, % —14583.33 —14583.33 -14583.33 ~14583.33
1Z. Particulate Mass Rate

Founds per Hour, #/hr 0.21 0.32 Q.27 Q.27
Lead, #/br 0.012 0.018 0,013 Q.01%
16. Volume at Nozzle

Actual Cubic Feet 39.006 35.821 33.991 148 .843
Actual Cubic Meters 1,105 1.014 0.9463 3.082
17. Concentration ‘

Grains per Actual LCubic Ft 0.0022 0.0036 . 0.0032 0 .0030
Grams per Actual Cubic M 0. 0050 0.0082 0.0074 0.0048
18. Isokinetic, % 99 .62 100,47 100,15 100.04

_/
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GUARDIAN * SYSTEMS
F.0. BOX 300

LEEDS, AL

2OS-699~6647

Computer Input Faramters for Interstate Lead Company

35094

\

¥ INCORPORATETD

Run Number 1 2 3 Average
Rate bH—-23-87 &-23-87 6—-23-807 &-23-87
Location Bl ast Bl ast Bl ast Bl ast
Time 0906—1028 1100-1220 1340-1454 0904—1454
Barometric Pressure, in Hg 29.94 29.94. 29.94 29 .94
Static Pressure, in H20 ~0.550 -0.550 -0.550 -0 .550
Run Time, minutes 72.00 72.00 72.00 216.00
Meter Volume, CF 37.839 38.609 38.294  114.74%
Meter Correction Factor, MOF 1.0072 1.0072 1.0072

Meter Volume (Corrected) 3g.111 38.887 38.570 115.248
Stack Temperature, F 2 99 1035 9y
Meter Temperature, F 78 102 110 103
Meter Fressure, in H2Z20 1.05 1.086 1,05 1.03%
Sq% Velocity Fressure 0.9Z20 lO.QBD 0.922 0.924
Mass of Farticulate, mg 4.9 1.2 7.1 13.2
Mass of Lead in Part., ug 66 .0 &6 .0 70.0 202.0
Ml of Water Coliected 2B.4 16.2 11.2 56.0
% Oxygen 20,00 20.00 20 .00 20,00
4Z Carbon Dioxide 0.00 0.00 Q.00 Q.00
X Carbon Monoxide 0.00 Q.00 0.00 0.00
Stack Area, Sq ft 3.142 3.142 3.142 3.142
Fitot Correction Factor 0.841 0.841 0.841 0.841
Nozzle Diameter, in 0.180 0.180 C0.180 0.180

N _/
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Computed Air Test Results for

300
LEEDS, AL 35094
205-699-6647

* I NCODRPFPORATED

Interstate Lead Company

N

Run Number 1
Date &6—-23-87
Location Blast
Timea 0F046—-1028
1. Stack Pressure

Inches Hg 29 .90
Millimeters Hg 759 .45
2. Meter Fressure

Inches Hg 30.02
Millimeters Hg 762 .44
3. Meter Volume

Ory S5td Cubic Feet 36.180
[iry S5td Cubic Meters 1.025
4. MWater Volume

S5td Cubic Feet 1.344
Std Cubic Meters 0.038
5. Moisture Content, % 3.29
6. Molecular Weight DOry 28.80
7. Molecular Weight Wet 28.41
8. 5Stack Velocity

Feet per Second =3.32
Meters per Second 16.2%5
9. Volumetric Flow

Actual Cubic Ft per minute 10,050
fctual Cubic M per second 4,74
10. Volumetric Flow

Iry Std Cubic Ft per minute 9,262
bry Std Cubie M per minute 4.37
11. Concentration

Grains per Ory Std Cubic Ft 0.0021
Grams per Dry Std Cubic M 0.0048

2 3 Average
&-23-87 &-23-87 6—-23-87
Elast Bl ast Blast

1100-1220 1340-1454 0906—-14%4
29 .90 29 .90 2.0
759 .45 759 .45 7592 .45
30 .02 30.02 30.02
762 .44 762 .44 762 .44
36.654 3% .844 108.672
1.03B 1.015 3.078
0.763 0.527 2.636
Q.022 0015 0,075
2.04 1.45 2.37
28.80 28.80 28 .80
28.58 78.64 2B.954
54 .08 w3.84 53.75
16 .48 16.41 ié4 .38
10,174 10,149 10,131
4.81 4.79 4 .78
9,426 9,341 9,342
4 .45 4.41 4.41
0.0005 0. 0031 Q.0019
Q,.0012 Q. 0070 0.00453

b
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GUARARDI AN ¥ S YSTEMS * INCORPORATET

LEEDS, AL 35094

Computed Air Test Re
Run Number
Date
Location
Time
11-A,. Concentration Lead
Grains per Dry Std Cubic Ft
Milligrams per Dry Std Cubic M
12, Excess Air, %
15. Earticulate Mass Rate
Founds per Hour, #/hr
Lead, #/br
16. VYolume at Nozzle
Actual Cubic Feet
Actual Cubic Meters
17. Concentration
Grains per Actual Cubic Ft

Grams per Actual Cubic M

i8. Isokinetic, %

~

F.0O. BOX 300

205-699-6647

sults tor Interstate Lead Company
1 2 3 Average
6&—-23-87 &-23-87 46-23-87 4-23-87
Blast Bl ast Bl ast Blast

09046-1028 1100-1220 1340-1454 0%906-1454

Q00003 O.00003 OL.0O0o03 000003

€.00182 0.,00180 0.00195 0.00186

1785.71 1785.71 178%.71 178%5.71

Q.17 0.04 0.24 0,19
0.002 Q.02 Q0.002 0,002
39 .259 39.641 38.247 117 .855
1.112 1.123 1.103 '3.338
00019 0.0005 0,.0028 0.0017
O.0044 0.0011 Q00484 0.0039
Qb .45 96 .02 24 .75 9% .74
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GUARDIAN % SYSTEMGS =*
F.O. BOX 300
LEEDS, AL 35094

205-699-6647

INCORFORATEHD

Computer Input Faramters for Interstate Lead Company

x.-. H-, ‘- k-. = . .-, _-, - d \-_
' f

Run Number 1 2 3 Average
Date 6-22-87 6-22-87 b-22-87 L=—22-87
Location Main Stk Main Stk Main Stk  Main Stk
Time 1020--1120 1220-1325 1410~-1515 1020~151%
Earometric Fressure, in Hg 29.89 29.89 29.89 29 .89
Static Fressure, in H20 -Q0.1460 —0.1860 -0 .140 —-Q.160
Furn Time, minutes Gid L0 &O L 00 &0 .00 180 .00
Meter Volume, CF 40 .649 40 855 42,533 124 .037
Meter Correction Factor, MCF 0.9988 0.9988 0.9988
Meter Volume (Corrected) 40 .600 4G .806 42.482 123.838
Stack Temperature, F 163 171 156 163
Meter Temperature, F 109 111 121 114
Meter FPressure, in H2Z0 1.72 1.73 . 1.81 1.7%
Sgr Velocity Fressure 0.422 0.425 0,425 0.424
Barium perchlorate normality 0.0100 0.0100 000100 0,.0100
Volume of sample titrated, ml 2 2 2 &
Total volume of sample, ml Q00 200 S00 1500
Volume af titrant, ml 97 .25 q8.2% a9 .80 265 .30
Volume of blank, m] 0.35 0 .35 0.3% 1.05
MI of Water Collected 67,0 2.2 22.3 188.5
% Oxygen 18.00 18.00 18.00 18.00
% Carbon Dioxide 2.00 2.00 2.00 2.00
% Earbon Monoxide Q.00 0 .00 0 .00 0.00
Stack Area, Sg ft 28.274 28.274 28.274 28.274
Fitot Correcfiun Factor 0.83%9 0.839 0.839 0.B39
\\‘Nozz1e Diameter, in 0.310 0.310 0.310 G.310
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LEEDS, AL
2OE-69F 6647

M S
F.0.

Computed Air Test Results for

Run Number
Date
Location
Time

1. Stack

Inches Hg
Millimeters Hag

Fressure

~

2. HMeter Fressure
Inches Hg
Millimeters Hg

3.
Liry
Ly

Meter Volume
Std Cubic Feet
Std Cubic Meters

4. Water Volume
5td Cubic Feet
S5td Cubic Meters

Moisture Content, %
6. Molecular Weight Dry
7. Molecular Weight Wet

B. Stack Velocity
Feet per Second
Meters per Second

?. Volumetric Flaw
Actual Cubic Ft per minute
Actuwal Cubic M per second

1. Volumetric Flow
Tiry Std Cubic Ft per minute
Diry Std Cubic M per minute

Concentration 50 2
Founds per Dry Std Cubic Ft
Grams per Dry Std Cubic M

12. Excess Air, %

1
&-22-87
Main Stk

1020-1120

29 .88
758 .91

30.02
762 42

37.794
1.070

3.154
,0.089
7.70
29.04
28.19

26.02
7.93

44,136
20.83

34,477
16.27

4 ,53E-04
7.2490

576.92

BOX 300
35094

\

* INCORFORATETD

Interstate Lead Company

2 3 Average
&—-22-87 H—-22-87 &-22-B7
Main Stk Main Stk Main Stk

1220-132% 1410-1515 1020-151%

29 .88 29.88 29.88
756.91 758 .91 758.91
30.07 30.072 30,07
7672 44 7462 .59 762 .48
37.8564 38,740 114.403
1.072 1.097 3.240
4.340 1.379 8.873
0.123 0.039 0.251
10,29 3.44 7 .20
29.04 29.04 29 .04
27.90 28 .66 28 .75
26,50 25 .84 26.17
8.08 7 .68 7.94
44,963 43,835 44,314
21.22 20 .69 20,97
33,707 36;231 34,786
15.91 17.10 16.42
4.57E-04 3,.16E-04 4.08E-04
7.3123 5 06F0 &£.5310
S76.97 576 .92 576 .92

b
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GUARDIAN *+ SYSTEMS % INCORFORATEHD
F.0O. BOX 300

LEEDS, AL 35094
205-679-6647

Computed Air Test Resuits for Interstate Lead Company

Run Number 1 2 3 Average
Date _ &—22-B7 &-22-8B7 &-22-87 6=-22-87
Location Main Stk Main Stk Main Stk Main Stk
Time 1020-1120 1220-1325 1410-~1515 1020-121%
e 502 Emission Mass Rate

Founds per Hour, #/hr 936.19 9223.26 687 .94 851 .02
16. Volume at Nozzle

Actual Cubic Feet 48 .388 0,501 4&4.872 145 .744
Actual Cubic Metrers 1.370 1.430 1.327 4,127
18. Isokinetic, % 98.5 100.98 24.13 98.56

e

_/
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GUARDIDIAN * S YGS

' .

TEMS

* I NCORPORATED
F.0. BOX 300

LEEDS, AL 35094

20E5-699-6647

Computer Input Faramters for Interstate

l.ead Company

G5

Run Number 1 2 3 Average
Date 6-22-87  6-22-87 &-22-B7  6-22-87
Location " Refin Stk Refin Stk Refin Stk Refin Stk
Time 1042=-1146 1258-1401 14441547 1042-13547
Barometric Pressure, in Hg 29.89 C29.89 29.89 29 .89
Static Fressure, in H20 =0,410 —0.410 —-0.410 0,410
Run Time, minutes &0 L00 60 .00 60 .00 180.00
Meter Volume, CF 39 .888 30.495 28.051 98 .434
Meter Correction Factor, MCF 1.0356 1.03% 1.03%

Meter Volume (Corrected) 41.308 31.581 29.050 101 .938
Stack Temperature, F ;33 128 1ZE1 127
Meter Tempesrature, F 8 99 106 101
Meter Fressure, in H20 1.15 0,67 0,59 O .80
Sgqr Velocity Fressure 0.587 0.428 0.413 0.4764
Barium perchlorate normality 0.010a0 0.0100 0.0100 0.0100
Volume of sample titrated, ml S b S 1%
Total volume of sampie, ml SO0 S00 SO0 1500
VYolume of titerant, ml 0.35 0.3% 0.33 1.0%5
Volume of blank, ml 0.35 0,35 0.3% 1.0%
Ml of Water Coliected 32.7 5.2 16.4 54.3
%z Oxygen 20.00 20.00 20 .00 20.00
% Carban Dioxide 0,00 0L00 Q.00 000
4 Carbon Maonoxide Q.00 0.00 0.00 0.00
Stack Area, Sg ft 3.142 3.142 3.142 3.142
Fitot Correction Factor 0.B3%9 ¢.839 0.839 0.839

\\\fm:z1e Diameter, in O.252 0,252 0,232 D.ESE’//
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* I NCORPORATLEDHD

BOX 300

LEEDLS, AL 35094
2OT—699 L6447

Computed Air Test Results for Interstate Lead Company

Run Number 1 2 3 Average

Date 6-22-87 6-22-87 6H-22-87 L—22-87

Locatian Refin Stk Refin Stk Refin Stk Refin Stk

Time 1042-1146 1258-1401 14441547 10421547

1. Stack Pressure

Inches Hg 29 .84 29.84 29.8& 29.846

Millimeters Hg 758 .44 758 .44 758 .44 758 .44

2. Meter Fressure

Inches Hg 29.97 29.94 27.93 29 .95

Mi}limeters Hg 761 .35 760 .44 7460.31 760.71

3. Meter Volume

Ory Std Cubic Feet 37.158 29.84¢ 27.111 26 .03%

Ory Std Cubic Meters 1.109 0.84% 0.748 2.720

4, Water Volume

Std Cubic Feet 1.539 0,245 0.772 2.55

Std Cubic Meters - 0.044 Q.007 0.022 Q.072
iy -

5. Moisture Content, % 3.78 .81 2.77 2.%9

&. Molecular Weight Dy 28.80 28.80 28.80 28.80

7. HMolecular Weight Wet 28.3%9 ZB.71 28.50 28.52

6. OStack Velocity

Feet per Second 35.19 25.41 24 .46 28.34

Meters per Second 10.73 7.74 7 .48 B.64

2. Volumetric Flaw

Actual Cubic Ft per minute 6,634 4,789 4,411 S.341

Actual Cubic M per second 3.13 2.26 Z2.18 2.22

1. Volumetric Flaw

Ory Std Cubic Ft per minute 2,672 4,257 4,066 4,668

ODry Std Cubic M per minute 2.68 2.01 1.92 2.20

Concentration S0 2

Founds per Dry Std Cubic Ft Q.O0E+Q0  Q,00E+Q0  O,00E+00 O QOE+Q0

Grams per Dry Std Cubic M 0L0000 0 ..0000 0 .0000 O, 0000

12, Eucess Air, % 1785.71 1785.71 178%.71 1785.71
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Date

Time

16.

18.

GUARDIAN » §

Computed Air Test

Run Number

Location

502 Emission Mass Rate

Founds per Hour, #/hr

Volume at Nozzle

Actual Cubic Feet
Actual Cubic Meters

Isokinetic, %

~

YSTEMS = I NCORPORATED
F.0. BOX 300
LEEDRS, AL 35094
2054996647
Results +or lInterstate Lead Company
1 2 3 Average
6-22-87 L2287 6—22-87 &—-22-387
Retin S5tk Retin Stk Refin Stk Refin Stk

1042-11446 1258-1401 1444-1547 1042-1547

Q.00 0 .00 Q.00 0.00
4%.801 33.581 30.743 109.893
1.297 0.951 0.871 3.11%2
104.38 105.9%9 100 .80 103.467

_/
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GUARDIAN » Y S5TEMS *» I NCORFMFORAT E D
F.0. BAOX 300
LEEDS, AL 3%094
205-699-6647
Computer Input Faramters for Interstate Lead Company

Run Number 1 2 3 Average
Date &-23-87 6-23-87 &-23-87 6H-23-87
Location Reverb Reverd Reverb Reverb
Time QOF29-1031 1145-1247 1307-1443 07929-1443
Barometric Fressure, in Hg 29.94 29 .94 27.94 29.94
Static Pressure, in H20 —-0.810 -0.810 —-0.810 —0.810
Run Time, minutes 60 .00 HO .00 60 .00 180 .G0
Meter Volume, CF 35.580 31.924 30G.3%1 @7 .8ES
Meter Correction Factor, MCF 1.03%6 1.03%586 1.03%6

Meter Volume (Corrected) 36.847 33.060 31.431 101 .339
Stack Temperature, F 109 120 127 119
Meter Temperature, F 0 97 102 Q6
Meter Fressure, in H20 1.00 0.80 0.72 .84
Sqr Velocity Fressure 1.030 0.926 0.877 0.944
Barium perchlorate normality 0.0100 0.0100 02100 0.0100
Volume of samplie titrated, ml b S 3 15
Total volume of sample, ml‘ 00 H00 S500 1500
Volume of titrant, ml 4§ .60 .25 &5.50 16.35
volume of blank, ml Q.32 0.3% 0.35 1.05
Ml of Water Collected 14.1 24.3 19.8 =8.2
%L Osyaen 21 .00 21 .00 21 .00 21.00
% Carbon [ioxide Q.00 Q.00 GO0 0,00
% Carbon Monoxide O..00 Q.00 Q.00 0.00
S5tack Area, Sg ft 3.142 3.142 3.142 3.14Z2
Fitot Correction Factor .839 0.839 0.839 0.839

\\‘yozzla Diameter, in G,.182 0.182 0.182 0,185’//
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Kun Number
Date
Location
Time

1. Stack Fressure

inches Hg
Millimeters Hg

2. Meter Fressure
Inches Hg

Millimeters Hg
3.
Dy
Dy

Meter Volume
Std Cubic Feet
Std Cubic Meters

4.
5td
Std

Water Volume
Cubic Feet
Cubic Meters

5. Moisture Content, %

6. Molecular Weight LDy
7. Molecular Weight Wet
8. bStack Velocity

Feet per Second
Meters per Second

9. Volumetric Flow
Actual Cubic Ft per minute
Actual Cubic M per second

10, VYolumetric Flow
Dry Std Cubic Ft per minute
Dry Std Cubic M pe+r minute

Concentration S0 Z
Founds per Dry Std Cubic Ft
Grams per [y Std Cubic M

12

.

Encess Air, %

\

YSTEMS

F.0. BOX 300
LEEDS, AL 35
2O5-699-6647

Computed Air Test Results for Interstate Lead Company

i

b-433-87
Revert

09291031

29.88
758 .96

30 .01
762 .34

3%.483
1.005

0.664
D.019

1.84
28 .84
28.64

60 .20
18.35

11,348
S.36

10,323
4.87

B8.46E-06&
0.1355

~14583.33 -14583.33

\

* INCORFORATETHL

094

2 3 Average
&—23-87 &—23-87 &6&-23-87
Reverb Reverb Reverb

1145-1247 1307-1443 0929-1443
29 .88 29 .88 29 .68
758.946 758 .96 798.94
30.00 29 .99 30 .00
761 .97 741 .82 762 .04
31.422 29 .602 96.440 -
0.890 0.838 2.731
1.144 0.932 2.739
0.032 Q0.024 0.078
3.51 3.05 2.76
28.84 28.84 28.84
28.446 28.51 78.54
54 .82 52019 5SS .74
16.71 15.91 17 .00
10,333 2,837 10,511
4 .88 4.464 4 .94
e,064 8,547 9,313
4.28 4.04 4.40
110E-0% 1.47E-05% 1 12E-G5
0.17464 0.235%0 00,1794

-14583.33 -14583.33

_/
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Date

Time

16.

18.

Actual
Actual

GUARDIAN * §

Computed Air Test Results for Interstate Lead Company

Run Number

Location

S02 Emission Mass Rate

Founds per Hour, #/hr

Volume at Nozzle
Cubic Feet
Cubic Meters

Isokinetic, %

YSTEMS

F.0. BOX 300
32094
205-699-6647

LEEDS, AL

1
6&—-23-87
Reverb

0929-1031
= .74
39 .006

1.105

99 .462

~

* INCORPORKATED

2 3 Average
&—-23-87 &6&—23-87 &~23-87
Reverb Reverb Reverb
11451247 1307-1443 0929-1443
5.99 7 .54 b.26
35.821 33.9721 108.843
1.014 0.963 3.082
100 .47 100,15 100,04

/
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GUARDI AN +» S5Y S5 TEMS * I NC O i
F.0. BOX 300
LEEDS, AL 3094

20369945647

F O R

Computer Input Faramters for Interstate Lead Company

~

AT E b

ne

Run Number 1 2 3 Average
Date H-23-87 b-23-387 &—23~87 &-23-87
Location Eiast Bl ast Bl ast Blast
Time 0F056—-1028 1100-1220 1340-1454 G90&-1454
Barometric Fressure, in Hg 25.94 29.94 29 .94 29 .94
Static Fressure, in HZ0 ~0.550 —0.,550 ~0 550 =0 LS50
Run Time, minutes 72.00 72,00 72,00 él&.QO
Meter Volume, CF 37.83%9 38.609 38.294 114.742
Meter Correction Factor, MCF 1.0072 1.0072 1.0072
Meter Volume (Corrected) 38.111 38.887. 38 .570 115.568
Stack Temperature, F 9z 99 105 99
Meter Temperature, F 28 102 110 103
Meter Fressure, in HZ0 1.05 1.06 1.03 1.05
Sqr Velocity Fressure 0.9220 0.930 0.922 0.924
Barium perchlorate normality 0.0100 D.QIOO 0.0100 0,0100
Volume of sample titrated, mi S S = 15
Total volume of sample, ml S00 500 300 1500
Volume of titrant, ml 0.50 055 0 .38 1.43
Volume of blank, ml 0.3% 0.35 0.3% 1.05
Ml of Water Collected 28.6 16.2 11.2 6.0
% Oxygen 20.00 20.00 20,00 20.00
Z Carbon Dipxide Q.00 0 -. 00 O.00 OL00
% Carbon Monaxide 0.00 Q.00 0,00 0.0
Stack Area, Sq +t 3.142 3.142 3.142 3.14%Z
Fitot Correction Factor 0.841 0.841 0.841 G.B41
\\\ﬁozz1e Diameter, in OL180 G .180 0,180 0.189///
-4 1-
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Computed Air Test Results for

Rurn Number 1
Late 6—-23-87
Location Blast
Time Q06— 1028
1. Stack Pressure

Inches Hg 29 .90
Millimeters Hg 759 .45
2. Meter Pressure

Inches Hg . J0.02
Millimeters Hg 762 .44
3. Meter Volume

Ory Std Cubic Feet 34.180
bDry Std Cubic Metars 1.025
4., Water Volume

Std Cubic Feet 1.344
Std Cubic Meters - 0.038
5. Moisture Content, % 3.59
6. Molecular Weight [Hry 28.80
7. Malecular Weight Wet 28 .41
8. Stack Velocity

Fest per Second ) 53 .32
Meters per Second 16.25

?. Volumetric Flow

Actual Cubic Ft per minute 10,050
Actual Cubic M per second 4.74
10, Volumetric Flow

Ilry Std Cubic Ft per minute 9,262
i~y Std Cubic M per minute 4 .37

Concentration S0 2

Founds per DOry Std Cubic Ft 2.93E-07
Grams per Ury S5td Cubic M 0. 0047
12. Excess Air, % 1785 .71

\_

F.0. BOX 300
LEEDS, AL 35094
FOS-699-6647

\

# I NCORPFORATEHIL

Interstate Lead Company
2 3 Average
6-23-87 &-23-87 6-23-87
Blast Bl ast Blast

1100-1220 1340-1454 0906-1454

29.90 29.90 29 .90
759 .45 759 .45 759 45
30,02 30.02 30.02
762 .48 762 .44 762 .44

36.654 35.844 10B.672

1.038 1.015 3.078
0,763 08927 2,634
QL0222 0.015 0O.07%
2.04 1.45 2.37
28 .80 28.80 28 .80
28.58 28.464 28.54
=4 .08 53.84 53.75
145.48 16.41 14.38
10,194 10,149 10,131
4.81 4 .79 4.78
9,426 2,341 4,342
4 .45 4.41 4 .41

3.85E-Q07 4 .92E-08 2.44E-07
0.00&72 O ,.0008 0.0039

1785.71 1785.71 1785.71

_/
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F.0. BOX 300
LEEDS, AL 3%094

20549764647

Computed Air Test Results for

Run Number 1
Date &-23-87
Location BHBlast
Time O2046—1028
S0z Emission Mass Rate

Founds per Hour, #/hr O.16
186, Volume at Norzle

Actual Cubic Feet 39 .259
Actual Cubic Meters 1.112
18. Isckinetic, % F6 .45

* INCORPORATLEDTLD

Interstate Lead Company

=2 3 Average

b-23-87 &H—-23--87 H-~23-87

Bl ast Bl ast Blast
1100-1220 1340-1454 090461454
0,22 0.03 0.14
39.641 38.947 117.855
1.123 1.103 3.338
96.02 Q4 .75 P5.74

_/
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III. 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 & 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
was determined gravimetrically after removal of uncombined water. The sulfur
dioxide was determine.d 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 abscrption

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
50,5. We sampled 24 points (12 per diameter) for two and a half minutes at each
point on the Metallurgical Baghouse, Refining Baghouse, and Reverberatory
Sanitary Baghouse Stacks and three minutes at the Blast Furnace Sanitary
Baghouse Stack. Verification of absence of cyclonic flow was not determined
because cyclonic flow did not seem to exist from the stack exhaust.

METHOD 2
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 CO,, O,, and N, 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).

/
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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 date 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) was calibrated before and after each test
using a micrometer and was also recorded on the data sheets.

The sampling probe was placed at each sampling point for two and a half
minutes to provide a total sampling time of 60 minutes. The only exception was
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 at the proper setting to
obtain an exit temperature of 248 + 25 °F (See Calibrations). The gases then pass
through a glass fiber filter (Reeve Angel 934 AH) of 0.3 miecron retention to
remove particulate matter. The filter was maintained at a temperature of 248 +
25 °F. These temperafures were recorded at each point on the data sheets.

The gases were then scrubbed through a series of four impingers to capture
SO3, 809, 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

(Hzog), the fourth contained approximately 100ml of a 0.1 N nitrie acid solution.

_/
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A silica gel tube was placed in line before the meter for final moisture . \

collection. These impingers were placed in an ice bath to maintain a maxium exit
temperature of 68°F. This temperature was also recorded on the data sheefs.
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 was lost.

The cleah-—up data was recorded on Combined Methods 8 & 12 Sample
Recovery and Intergrity Sheet for the 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 was
combined and placed in & sealed container. For the group of tests an acetone
blank of approximately 200 milliliters was placed in a sealed container. The
contents of the four impingers were transferred to their respective tared bottles
and reweighed. Then the 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

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 at 68 + 10 oF at ambient pressure for 24 hours and
weighing at intervals of at least six (6) hours to a constant weight to the nearest
0.1 milligrams (less than 0.5 milligrams change from previous reading). Upon
return to the laboratory, the filfers 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%).

_/

|

-46- GUARDIAN SYSTEMS INCc




-.__- .

- . _’ -
v

. ..

The acetone (reagent grade, 0.001 % residue, in glass bottles) blank (Blank
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 impingers were titrated
for 80, 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 804 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.
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Refining Baghouse Stack
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Reverberatory Furnace Sanitary Baghouse Stack
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Blast Furnace Sanitary Baghouse Stack
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Field Data




//’— NOMENCLATURE ‘\\\

ACF - Actual Cubic Feet

ACFM - Actual Cubic Feet per minute

ACM « Actual Cubic Meters

ACMS - Actual Cubic Meters per second

An « Cross sectional area of nozzle, (ftz)

As - Area of Stack, (rt2)

Bws -~ Water vapor in the gas stream, proportion by volume
(dimensionless)

Ca - Acetone blank residue concentration, nmg/g

¢, - Particulate Concentration, ACF

CFM -~ Cubic feet per minute
Cp - Pitot tube coefficient, (dimensionless)

cy - Particulate Concentration, grains/DSCF

Cso2 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1lb/DSCF

C12 - Particulate concentration (cs ad justed to 12% excess air),
grains/DSCF

N < e = = -

C50 - Particulate concentration (cs ad justed to 50% excess air),
grains/DSCF '

-

DSCF - Dry Standard Cubic Feet

" DSCFM - Dry Standard Cubic Feet per minute

DSCM - Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second

EA - Excess Air, %

I - Isokinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85.49 (1b/lb-mole)(in. Hgl} | 1/2
- (°R) (in. H,0)

- /
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La -

Li -

Lp -

Ma -

Md -~

Mn -
Ms -
Mw -
AP -
Pa =
Pbar
Pg -

Pm -

NOMENCLATURE - continued

Maximum acceptable leakage rate for either a pretest
leak check or for . a.leak check following a component
change; equal to 0.02.CFM or 4 percent of the average
sampling rate, whichever is less.

Individual leakage rate observed during the leak check
conducted priocr to the nithue component change

(i = 1,2,3,...n), CFM,

Leakage rate observed during the post test leak check,
ft3/min, (cfm).

Mass of residue of acetone after evaporation, mg.
Molecular weight of stack gas; dry basis, 1lb/lb-mole,
Total amount of particulate matter collected, mg.

Molecular weight of stack gas; wet basis, lb/lb-mole.

Molecular weight of water, 18.0 g/g-mole {18.01 1lb/lb-mole})

Velocity head of stack gas, in. H20

Density of acetone, mg/ml

~ Barometric pressure at the sampling site, in. Hg
Stack static pressure, ip. H20

Meter pressure, in. Hg

PMR ~ Particulate Mass Rate, 1bs per hour

Ps -~

Pstd

Pw =~

Qa =

Qs =

Absolute stack pressure, in. Hg

- Standard absolute pressure, 29.92 in, Hg
Density of water, 0.9982 g/ml (0.00220171 lb/ml)
Volumetric flow rate, ACFM

Volumetric flow rate, DSCFM
3

R - Ideal gas constant6 0.06236 mm Hg - m /°K-g-mole

(21.85 in. Hg-ft3/

R-1b-mole)

SCF - Standard Cubic Foot

ta - Ambient Temperature, °F

tm - Average Temperature of meter, °p

ts - Average Temperature of stack, °p _4//
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NOMENCLATURE - continued

tstd - Standard Temperature, 68°F
NOTE: Capital "T" denotes degrees Rankin
Va = Volume of acetone blank, ml
Vaw - Volume of aceteone used in wash, ml

Vlc - Total volume of liquid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vmc - Volume of gas sample, corrected for leak, ACF

Vn(std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

V¥n - Volume collected at stack conditions through nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vwi{std) - Volume of water in the gas sample, corrected to
standard conditions, SCF

Wa - Weight of residue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensionless})

AH - Average pressure differential across the calibrated orifice,
in. H20 :
AH_, - Value of AH measured for a specific orifice when operated
under the following conditions: 0,75 ¢fm of dry air
(M.W. = 29} at 68°F, 29.92 in. Hg.

YAP - Average of the square roots of the velocity pressure,

in. H20

@ =~ Total sampling time} min,

61 - Sampling time interval from the beginning of a run
until the first component change, min.

©, ~ Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min,

Op - Sampling time interval from the final (nth) component
change until the end of the sampling run, min.

%CO,, %02, %Nz, %CO0 - Number percent (%)} by volume (dry basis)
of each compound in the stack gas,

_/
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11.

12.

13.

14,

EQUATIONS
PS = Pbar' -+ Pg
13.6
Pm = Pbar + AH
13.6 —_—
Pbar + AH
Tatd 13.6
Varstay = Va¥ g ) Pstd
Vw(std) = 0.04707 Vlc
B = Vu(std)
ws v + V .
mi{std)} w(std)
Md = 0.44 (%COZ) + 0.32 (%02) + 0.28 (%N2 + %CO)
MS = My {1 - Bws) + 18(Bws)
Vs = Kl (vER) avg. T
5
M P
. s's
Qa z (vs) (AS) {(60)
P
528 s
Q. =Q_ (1 =B __) { ) {(— )
3 a W3 TS 29.92
Cg = [0.6154 {Mn/Vmstd )]
%0 - 0.5 %CoO .
EA = z -| 100
0.264 %N2 (‘;602 - 0.5 %C0)
€50 = . :
(1.5)(%02) - 0.133(%N2) - 0.75 (%C0)
1 - 21
012 = Cs 12
% 002

)
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EQUATIONS - continued i\\\

60
15, PMR = (Cs)(Qs) (W)
v
T (0.002669) (V, ) — (p AH )
16- Vv = 3 . + +
n Ps te Tm bar 3.6
17. Ca = (0.0154)(Mn) /Vn
18, I - 100 V
n
60 © Vg An
20, Wa = Ca Vaw 1

‘ _/
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. from the sample weight.

BLANK ANALYTICAL DATA

.Plant ||_C1) .

Sample location POT_,_ MAlN; Bkﬂ%—\_, RENERR
Relative humidity 207

Type of blank AQ,E—\_DMQ |

Liquid level at mark and container sealed v

Density of blank (pa) f7§3§;’) g/ml

Blank volume (Va} 200 ml

Date and time of wt. O0BD (6 -25-B) Gross wt. IGDO‘*\')\lmg
pate and time of wt. \AD0  ©-25-8") cross wt. {0042 L g
' Average gross wt. |ﬁ1Q42meg

Tare we. [Q0QU0ng ~

Weight of blank (ma) _.Z mg

= ma = ( '2’ ) = .
Ca = §ava (2o T (1857) Q01273 mg/g

Note: 1In no case shall a blahk residue greater than (0.0}
mg/g) or 0.001% of the weight of blank used be subtracted

)

Remarks:

Signature of analyst EQ \émétm

Signature of reviewer

_/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: 1: {CO Sample date: & /.2,;2 /)?”7
Samplé location: o in S boc k Run no.: _[
Sample recovery person: —E) rnece Recovery date; { / QA2 { $7

Filter(s) no.: 1 -3

MOISTURE
Impingers ' IPA H,0, HNO4 Silica gel
Final volume (wt) 350.6 5665 399.) 958.%¢
Initial volume (wt) 3729 4970 290.% V45.6
Net volume (wt) ‘23_3 £7.5 8.6 1 3.2
Total Moisture £7.0 ' ‘

Color of silica gel l/ 4 onls
]

Deseription of impinger water T PA- rusty oranes
1 J

H;(_Qa\ Ar0 HUOG - C lec;r

RECOVERED SAMPLE
Filter container no [N\ += J sealed , —

Description of particulate on filter L = L.-l- C-.-rgq-
‘ T d 7

Acetone rinse . Liquid level
container no__ M S +=/ marked

Acetone blank | Liquid level
conainer no 3L . marked L
Samples stored and l;acked o

Remearks:

Date of laboratory custody 6 / 26 / &7 ,"'"f r,_ff? :7/,_ "y ,/7 p
Laboratory personnel taking custody (:;@7‘%"/ b /L‘Z"’r&“"(
Remarks / :

)

-]
o™
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant )L(D Run No.'ﬂ: \

———————

Sample location MP,U\\
Relative humidity __ 2.0%,
Density of acetone {pa} 28V 7 g/ml
sample - Sample T Liquid level marked
type identifiable and/or container sealed
Acetone rinse v v
filter{s) I -
Acetone rinse container no. ]
Acetone rinse volume (Vaw) 17T L ml
Acetone blank residue concentration (Ca) __.0®!1' 773 mg/g
Wa = Ca Vaw pa = (00i33) (/s 7x) (795 1) = A mg

Date and time of wt &HE9 (-285F? Gross wt Q'?‘?OZ-S mg
Date and time of wt /¥0UL b-25-87 Gross wt 9250%,5 mg

Average gross wt 7 2D §. mg

. : Tare wt J7855.7 mg

Less acetone blank wt (Wa) . 2 mg

Weight of particulate in acetone rinse 23,1 mg

Filter(s) container no. | ~ 2

pDate and time of wt OFDO (-1~ -») Gross wt _2L39.y mg

Date and time of wt oo 6-20-§7 Gross wt 139.3 mg
Average gross wt 2.%9. ¥ mg

rare wt 2.%27.Y mg

tleight of particulate an filter (s} - /m’é‘f
Weight of particulate in acetone rinse _ L3 1 mg
« Total weight of partiéulate T3,/ mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight. . .

Remarks:
. a ;
Signature of analyst __A%&L
Signature of reviewer
: Ty
|
J
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | L CO Sample date: é/._QQ _/ X7
sample location: [~ o in Qdcclk  Runno: 32
Sample recovery person: ] < rne . Recovery date: & / 232 1/ 7

Filter(s) no.: T-5

MOISTURE
Impingers ‘ IPA H,0, HNOg Silica gel
Final volume (wt) 353.0 4bLb 3622 976.7
Initial volume (wt) 390,1 &RIET 3964 95%.0
Net volume (wt) ‘_3_7_] I38.% 272 20.7
Total Moisture 2.2 '

Color of silica gel ’/ v ook
N

Description of impinger water T PQ - Uk -! N O G €
7 J

H_; O_'E Arvn H/UQ; -C/eqr

RECOVERED SAMPLE

Filter container no M < 'J;‘:;I sealed |, —

Description of particulate on filter | ce b4 Ye {{Qw
o N

Acetone rinse ‘ Liquid level
container no M % 1:*-‘,1 marked

Acetone blank Liquid level
conainer no {3 LY . marked .

Samples stored and locked "

Remarks:

Date of laboratory custody & /26 /8 7 | g 5 WWZ
Laboratory personnel taking custody

Remarks , J

-73~ GUARDIAN SYSTEMSINC




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant “——(D Run No. ﬁ?.

Sample location NhlrQ
Relative humidity Lo
Density of acetone (pa) 1377 g/ml
Sample - Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse '[, e
filter(s) v o/
Acetone rinse container no. /
Acetone rinse volume {Vaw) /LY ml
Acetone blank residue concentration (Ca) _ .00 1173 mg/g
Wa = Ca Vaw pa = (.00 (/NS ) (7857 ) = i mg

pate and time of wt (oo (-25 €7 Gross wt 9798 Y Y mg
Date and time of wt [Hop  fL-21=-f 7 Gross wt S8G 8§
. Average gross wt j?‘?!?f
_ : Tare wt P {vC. X mg
lLess acetone blank wt (Wa) ¥ mg
Weight of particulate in acetone rinse /3.0~ mg
Filter(s) container no. T - 5
Date and time of wt OY0De £-25F) Gcross wt 2Y2. mg
Date and time of wt (Y06 (-57-#) Gross wt 2Yo.7 mg
Average gross wt 2Y0.b mg
‘Tare wt 1395 mg

Weight of particulate on filter (s) /. 3 mg
Weight of particulate in acetone rinse _ (% 1- mg ,

. Total weight of particulate /Ef,)’ myg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

wemht
Remarks:
AT 4
Signature of analyst waﬂftA
Signature of reviewer ‘ﬂgAr

VN

- _ /

-74~ GUARDIAN SYSTEMS inc
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COMBINED METHODS 8 & 12

G5

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant:__| [ CO Sample date: (3_/.22 '/8‘7‘
Samplé location: M tn S -l—a ¢ [( Run no.:  #3

Sample recovery person: [Cener

Recovery date: 6 ( 22/57

Filter(s) no.: T =7

MOISTURE
Impingers ' IPA Hy04 HNOg4 Silica gel
Final volume (wt) 354.3 55830 4H900.0 [007.83
Initial volume (wt) 296./ 5019 23930 996:. 6
Net volume (wt) -ijli 530 _47 ]
Total Moisture ., ﬂ 3 | ‘

Color of silica gel ! /f-? piak
1

Description of impinger water T [ A - .,-/ v (NG as e
= TN

H. 0. anm HMO, ~ ¢ (eqf
r— . ~

RECOVERED SAMPLE
Filter containerno (M S 2 sealed
Description of particulate on filter L b4t Grey -

. - !
Acetone rinse : Liquid level
container no__ M S H 2 marked e
Acetone blank Liquid level
conainer no  |3L K marked ,

Samples stored and locked /

Remarks:

Date of laboratory custody A/ 26 / X7

Laboratory personnel taking custody

Remarks

7%%41

=75~
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant | LLO Run No. >

Sample location MAN\
Relative humidity 2 o5k
Density of acetone (pa) AN ‘ g/ml
Sample Sample - Liquid level marked T
type identifiable and/or container sealed
Acetone rinse v <
filter (s} o
Acetone rinse container no. 2
Acetone rinse volume (Vaw) /05 ml
Acetone blank residue concentration (Ca) Oo/L73 mg/g
Wa = Ca Vaw pa = {,e/20){ /p) ) (.7157) = A mg

Date and time of wt Y00 {-1f &7 Gross wt §1455Y mg
Date and time of wt {{op (RN -4 7 Gross th 2&)’3’0 mg
Average gross wt (7 6y Si2 mg

Tare wt 9764 13 mg

Less acetone blank wt (Wa) i mg
Weight of particulate in acetone rinse /3.3 mg
Filter(s) container no. 7T-7 ' :

Date and time of wt O¢o [ -2f 77 Gross wt 137:2 mg

Date and time of wt [¥0oD £-27-27 Gross wt TH7. L g
' Average gross wt ‘= 77.% mg

Tare wt 2 35. 71 mg

Weight of particulate on filter(s) -y mg

Weight of particulate in acetone rinse /3.3 mg

. Total weight of particulate _ /2.3 mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight.
Remarks:
o
Signature of analyst % %_’@._A,;
Signature of reviewer 'j,/j:(!(

/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

plant: L LC O Sample date: & jﬁQ.'? / ¥ 7
Sample location: PCJ S ‘{‘qc k Run no.: |
Sample recovery persons _l-:)rne C Recovery date: 6/ <23 | / X7

Filter(s) no.: T—Q

MOISTURE
Impingers ' IPA H40, HNO4 Silica gel
Final volume (wt) 3q4t4 4455 H4S5.0 ‘3493.3
Initial volume (wt) 3748 4536 3RES. 975.6
Net volume (wt) ‘_35_4 =8.1 oY Y 1\77.7
Total Moisture 3A.7 |

Color of silica gel \ 4 ain ik
1

Description of impinger water ¢ \eq s

RECOVERED SAMPLE
Filter container no P S -+ | sealed ./

Description of particulate on filter ., [.-\,‘ -l-g

Acetone rinse Liquid level

container no P% | ‘ | marked /
Acetone blank Liquid level
conainerno [ {1 . marked L
Samples stored_ and locked R /

Remarks:

Date of laboratory custody & [26 / 27 7 7
Laboratory personnel taking custody 40W
Remarks _/ ' j '

e
L]
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant ]Lljb Run No. tkl
Sample location POt
Relative humidity ZD%

Density of acetone (pa)

1957 g/ml

Sample Sample Liguid level marked
type identifiable and/or container sealed

Acetone rinse v v

filter(s) 174 v
Acetone rinse container no. o
Acetone rinse volume (Vaw) 195 ml
Acetone blank residue concentration (Ca) Q0\LT3 mg/q
Wa = Ca Vaw pa = {oon73) ( 1&7 ) (. 037) = L2 mg

Date and time of wt (80D 6-25-87 cGross wt {OL4RID  mg
Date and time of wt (400 (-1 . Gross wt JpLM V2L mg
Average gross wt 1DW482% mg

_ . Tare wt (DAY, X4 mg

Less acetone blank wt (Wa) 2 mg

ZL\-Z mg

Weight of particulate in acetone rinse

Filter(s) container no. -2
Date and time of wt Jo V5 -9) Gross wt 221.2. ng
Date and time of wt |H43D £-1S-Y) cross wt 226.¥ mg
Average gross wt _227.0_ mg

Tare wt _23%.0 mg

Weight of particulate on filter(s) —| l;B mg
tleight of particulate in acetone rinse _ 24.) mg

- Total weight of particulate lZ.L‘ mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight,
Remarks:

- I)m [ L
Signature of analyst /\) K(M
e

Signature of reviewer

NOOND

/
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'COMBINED METHODS 8 & 12
SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | L CO Sample date: AQQ [ $£7
Sample location: PQ‘\' S \‘q C K Run no.: 2
Sample recovery person: -rz afner Recovery date: 5(&:2 / 7

Filter(s) no.: T- b

MOISTURE
~ Impingers ' IPA Hy0, HNOg4 Silica gel
Final volume (wt) 326.0 5[0.2 23551 q66.1
Initial volume (wt) 349.8% 480 353.3 9634
Net volume (wt) “_:2_5_-:5’ 9.2 {8 3.0
Total Moisture 5.2 |

Color of silica gel 5 PIn K,

Description of impinger water ¢ l ecr

RECOVERED SAMPLE

Filter containerno S 2 sealed o~

Deseription of particulate on filter (. {e

Acetone rinse . Liquid level
container no PS H.2_ marked .
Acetone blank Liquid level
conainer no__ 3] {4 . marked "

Samples stored and locked___ /

Remarks: : ‘ .
Date of laboratory custody M&q%m
Labaratory personnel taking custody . ‘

K Remarks } ' :

/

-79- GUARDIAN SYSTEMSInc
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant LCD Run No. ﬁ 2

Sample location PDT
Relative humidity 205
Density of acetone (pa) 1857 g/ml
Sample . Sample ) Liquid level marked
type identifiable and/or container sealed
Acetone rinse v v
filter (s) 7 -
Acetone rinse container no, 7
Acetone rinse volume (Vaw) PAS ml
Acetone blank residue concentration (Ca) .ODLV2.13 mg/g
Wa = Ca Vaw pa = (om2){ (Lr)( -85y = L mg

Date and time of wt [0 _ ( -1{-¥) Gross wt|0}14739 mg

Date and time of wt N L~1y-8) Gross wt (013 136 mg

| - Average gross wt (8914735 mg

. . Tare wt LO| 15‘#. mg

. Less acetone blank wt (Wa) A mg

Weight of particulate in acetone rinse la,l mg
Filter(s) container no. “T-(o '

Date and time of wt DEw b1 -8) Gross wt 214 .S mg

Date and time of wt [YoUu b-2y-1) Gross wt 22.9.3 mg

Average gross wt 2719.Y mg

‘"Tare wt 133-ﬁ mg

Weight of particulate on filter(s) —9.9 mg
tleight of particulate in acetone rinse _ 9.2 mg

« Total weight of particulate 3‘ ! mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight,
Remarks:

- 4l ]
Signature of analyst 4)_) W
y/

Signature of reviewer

_/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | [} C O sample date:___ & /22 /27
Sample location: Pt R4ac K Run no.s .3

Sample recovery person; 7( 2onec Recovery date: é[ 12 (Ez

Filter(s) no.: T-{

MOISTURE
Impingers ' IPA Hy0, HNO4 Silica gel
Final volume (wt) 356.3 8359 3950 984.2
Initial volume (wt) 32722 5073 J39a.4 9781
Net volume (wt) -_.;)_Q_._ﬁ 256 2.6 &, {-
Total Moisture L& ."_—t '

Color of silica gel l{ s oakK
{

Description of impinger water ¢ f el

RECOVERED SAMPLE

Filter containerno P N +# 2 sealed , ~

Description of particulate on filter Lul, ,'-/ e

Acetone rinse Liquid level

container no  PS # 23 marked
Acetone blank Liquid level
conginer no GL K - marked

Samples stored and locked |~

Remarks: - —

Date of laboratory custody _é_[,?é / g7 %/W

Laboratory personnel taking custody : |

\ Remarks / ‘ J

-8l= GUARDIAN SYSTEMS inc
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant \WLCO Run No. ilk 3

Sample location F BN
Relative humidity 2.0l .
Density of acetone (pa) AR g/ml
Sample Sample T Liquid level marked T
type identifiable and/or container sealed
Acetone rinse v v
tilter(s) vy =
Acetone rinse container no. 4 1O
Acetone rinse volume (Vaw) v ml
Acetone blank residue concentration (Ca) _.O0DLXT 3 mg/g
Wa = Ca Vaw pa = (LOod (tbL) (7977 = L2 mg

Date and time of wt DRoo  b-1Y -%) Gross wt |4 SUYO mg
Date and time of wt |00 (6-25-87 . Gross wt LONSYH. 29 mg

Average gross wt |O4SNYD mg
Tare wt \O4 5330 mg

Less acetone blank wt {(Wa) , 2 mg

Weight of particulate in acetone rinse S8 mg 518’

Filter(s) container no., [ = |

Date and time of wt _DYoD { -2¢-3) Gross wt 232.} mg

Date and time of wt  |NoOD G-L5-9) Gross wt 271D mg
' Average gross wt \32.9  mg

‘Tare wt & 72 mg
Weight of particulate on filter(s) _ — -{a mg
Weight of particulate in acetone rinse S.‘B mg

. Total weight of particulate _ 5.2 mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight. ’

Remarks:

. 0.
Signature of analyst Z-) %
Signature of reviewer

%
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | LCO Sample date: (5 /_j) 2 [ 97
Sample location:  [Re ye b Run no.: |
Sample recovery person: | Cirner Recovery date: A / 23 / ¥ 7

Filter(s) no.: T-y

MOISTURE
Impingers ' IPA Hy04 HNO4 Silicea gel
Final volume (wt) 3552 Sago 9.4 996.0
Initial volume {wt) ARG 4949 3941 G493.3
Net volume (wt) ;.'_2__(::._..7 2331 _ 8.0 2.7
Total Moisture | 4.4 ' |

Color of silica gel '/ T pink

Description of impinger water C (eq =

RECOVERED SAMPLE

Filter container no Re\;er\;, 4 l sealed , —

Description of particulate on filter L Lf-f e

Acetone rinse : , Liquid level
container no Reve b #/ marked - L
Acetone blank Liquid level
conainer no__ 3L K . marked L

Samples stored and locked [~

Remarks: .
Date of laboratory custody /97 | g% '
Laboratory personnel taking custody 4 W&@é‘d '

Remarks

-83- GUARDIAN SYSTEMSINC
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant /LCO Run No. #/
Sample location Ry els
Relative humidity 1Ol
Density of acetone (pa) Py g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse ~ -
filter(s) - -
Acetone rinse container go. {r
Acetone rinse volume (Vaw) “0( ml
Acetone blank residue concentration (Ca) LODI LT Y mg/g
Wa = Ca Vaw pa = (o3 ( i ) (18687 ) = " mg

Date and time of wt Of0®  ( -2y -¢7 Gross wt G 2690 mg
Date and time of wt [Y¥D@ C—-25-F 7. Gross wt 122(:6,7 mg

Average gross wt{flé&”.i mg

Tare wt €€ 2(%. % mg

Less acetone blank wt (Wa) n= my

Weight of particulate in acetone rinse I mg "
Filter(s) container no. 7-4

Date and time of wt OPZD b-u-{) Gross wt 23/ mg
Date and time of wt /YOO (-215) Gross wt 237.8 mg
' Average gross wt 23L.0  mg

Tare wt _Eﬁ_.z__ mg

Weight of particulate on filter(s) 3.8 mg

Wleight of particulate in acetone rinse _ 9. 3 mg

- Total weight of particulate 5—5 mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight,

Remarks:

/\I 4 A
Signature of analyst (_:7 {_/
Signature of reviewer

4
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: L | CO sample date:__& [/23/87
Sample location: R Qe lg Run no.: A
Sample recovery person: T: L One Recovery date: & /,,1 3 / 27

Filter(s)no.;__ [ -J2

MOISTURE
Impingers ' IPA H,0, HNO4 Silica gel
Final volume (wt) 3519 gA7.2 H00.5 9710
Initial volume (wt) 3756 YBF9 298.7 Q66. |
Net volume (wt) ‘;&3;7 X3 _4% 4.9
Total Moisture 24:.3 |

Color of silica gel /< o7, K&

Description of impinger water ¢ { Vs

RECOVERED SAMPLE

_ Filter container no Reverk #2 sealed L—

Description of particulate on filter_ ¢ [fe

Acetone rinse : Liquid level
container no R everh #2 marked

Acetone blank Liquid level
conaijner no [3[ K : marked .

Samples stored and locked_

Remarks: . :

Date of laboratory eustody £ /26 / £7 % |
Laboratory personnel taking custody 4 /’Um
Remarks ‘/ ' . / '

G5
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant /L‘C‘—) Run No. é 2
Sample location 2@6616
Relative humidity BN
Density of acetone (pa) 2857 g/ml
) Sample Sample Liguid level ma—rked T
- type identifiable and/or container sealed
Acetone rinse - <
filter(s) Iy -
Acetone rinse container no. 3
Acetone rinse volume (Vaw) (7S ml
Acetone blank residue concentration (Ca) _ ,©0/273 mg/g
Wa = Ca Vaw pa = (eer2N { /1) (ur1) = 1= mg

Date and time
Date and time

of wt OFDO

-2 -¢) Gross wt ‘?fD’L‘/ mg

of wt |Hou

(-25-87 Gross wt §pbO223 m

Average gross wt QEDLZ..‘-I mg
Tare wt T £ 0//2 wmg

Less acetone blank wt (Wa)

-2

mg

Weight of particulate in acetone rinse

Filter(s) container no.

{0.9 mg
7 - (2

Date and time of wt (OF0DD

(-17r-¥) Gross wt _23Y.L mg

/oD L-25 “d7 Gross wt _233-9 mg

Average gross wt _23%./ mg

‘Tare wt _2 >(.
Weight of particulate on filter(s) —2.b mg
tleight of particulate in acetone rinse /0 2 mg

+ Total weight of particulate °Q, 5 mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

Date and time of wt

Gb

wetht.
Remarks:

Signature of analyst

Signature of reviewer

o,
L’/W‘W

[*d4 R\

_/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | L CO Sample date: 6_/_2 '3/3’7
Sample location: Reug r L; Runno.: + 2

Recovery date: ﬁ [2 3/87

Sample recovery person; l Lynec

Filter(s) no.: T-/9

MOISTURE
Impingers ' IPA Hy0, HNO4 Silica gel
Final volume (wt) 3854 .0 396/ a%1.7
Initial volume (wt) 402.8  H=l7  A%37 9842
Net volume (wt) _j_&ﬁ 303 _32.4 S.5
Total Moisture 171.8 |

Color of silica gel 'l Y g.‘ als

Description of impinger water ¢ 'eq_ ya

RECOVERED SAMPLE

Filter container no R euer fo-Hr— 2 sealed , -

Description of particulate on fiter [ e

Acetone rinse Liquid level

container no Rg Y- ,-‘o :H-.' 2 ' marked [t
Acetone blank Liquid level
conainer no {3/ [& . marked -~

Samples stored and locked o~

y

GEB

Remarks: . '
Date of laboratory custody & / 26 / 27 {%WJ
Laboratory personnel taking custody q &2
Remarks j ' .
-87- GUARDIAN SYSTEM
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant [CCO Run No. #2
Sample location - Hevern>
Relative humidity 2—8%
Density of acetone (pa) TR g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse P -
filter(s) - "
Acetone rinse container nRo. ‘?
Acetone rinse volume (Vaw) /30 ml
Acetone blank residue concentration (Ca) _ OD/273 mg/g
Wa = Ca Vaw pa = (.copam( 170 ) (137) = ! mg

pate and time of wt OO0 (25°37 Gross wt 2% f?‘/z mg
pate and time of wt /¥bo (-25-F) . Gross wt GQggyE mg
Average gross wt g% f X ¢{ _mg

Tare wt74526%

Less acetone blank wt ({Wa) -/
Weight of. particulate in acetone rinse ] © mg
Filter (s) container no. 1-14 :

Date and time of wt OKOD ﬂ‘l)"dr? Gross wt __) "7?_—9 mg
pate and time of wt /¥oD C-27'4) Gross wt ¥, 0 mg
Average gross wt _L35.0 mg
‘Tare wt _2%5.Y mg
Wleight of particulate on filter({s) —.5 mg
Weight of particulate in acetone rinse __ (. b mg

. Total weight of particulate 7.\ mg -~

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight,

Remarks:

—-

Oy .
Signature of analyst é!] -

Signature of reviewer

/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | L CO Sample date: éL;Z 3!27
Sample location: |3 | g“" Run no.: {
Sample recovery person: E (ner Recovery date: & / =2 ?,7/ 7

Filter(s) no.: T - o

MOISTURE
Impingers ' IPA Hy0, HNOg Silica gel
Final volume (wt) 949.8 5259  393.5 9969
Initial volume (wt) 377 4d¥12 1551_3 a76.7
Net volume (wt) 3&.'0 36.7 | 3.7 (0.2
Total Moisture | 286 '

Color of silica gel ' / 4 _Pin k

Description of impinger water ¢ [Qq ~

RECOVERED SAMPLE

Filter container no {3l ot 46 [ sealed

Description of particulate on filter | 'l e

Acetone rinse - Liquid level
container no [4 [« yf‘ 4/ marked
Acetone blank Liquid level
conainerno [} | K . marked L

Samples stored and locked -

Remarks: . '
Date of laboratory custody 'S fg & / ¥7 | Y ‘
Laboratory personnel taking custody 4 WJ

/ —

Remarks

o
on

-89- GUARDIAN SYSTEMSInGc




- -J - —

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant JLCO Run No. ﬁ—l

GB

Sample location AAST

Relative humidity m

Density of acetone (pa) Y5 7 g/ml
Sample Sample Liguid level marked T

type identifiable and/or container sealed

Acetone rinse v v
filter(s) v L

Acetone rinse container no. 2.0

Acetone rinse volume (Vaw) [Ra) ml

Acetone blank residue concentration (Ca) L0010 L1 mg/g

Wa = Ca Vaw pa = (o) ( 14D ) (Ia5y ) L mg
Date and time of wt OVoo L-23-¥7 Gross wt [/0 ok mg
Date and time of wt [ Mbo -2y "))  Gross wt [{D oo mg
' Average gross wt /21033 mg
_ . Tare wt /(pJ6)f/ mg
"Less acetone blank wt (Wa) L= mg
Weight of particulate in acetone rinse £0 mg

(e

Filter (s) container na. T -
Date and time of wt OYeo0 ©-2r V7 Gross wt 23§.Y mg
Date and time of wt [/ {0V L-2x87 Gross wt 2>¢.0 mg
Average gross wt 38,1 mg
Tare wt _227.3° mg
! mg

Weight of particulate on filter (s) —
Weight of particulate in acetone rinse J. 0o mg

+ Total weight of particulate fi.‘} mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone ugsed be subtracted from the sample
weight. '

Remarks:

' [N
Signature of analyst ',é) /%
L

Signature of reviewer

1

/
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Pant: [ LC (@) Sample date: 6/,2 '4/5’7
sample location: [ 3 /a < ‘)L Runno.:  #2
Sample recovery person: 7:/ ner Recovery date: A / 23 / J7

Filter(s)no.: [ -//

MOISTURE
Impingers ' IPA Hq0, HNO4 Silica gel
Final volume (wt) 306.5 Sa4.] 3987 |010.9
Initia! volume (wt) 3346 48724 3943 1007, 8
Net volume (wt) _}l&l 367 ._4.5 RW
Total Moisture 6.2 '

Color of silicagel /S o1l
1

Description of impinger water___ ¢ (eq ‘

RECOVERED SAMPLE

Filter container no K’)|q;+ #zt,l sealed . —

Description of particulate on filter oy [u'/ e

Acetone rinse Liquid level

eontainer no {3 l [} s’f' H2 | marked L
Acetone blank Liquid level
conainer no  {3j{ K . marked .

Samples stored and locked e

Remarks:
Date of laboratory custody (\/.2{\ / 7 /7

Laboratory personnel taking custody { O@W(/
Remarks ‘I _ ' _ /

[
(-]
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METHOD S TRAIN ANALYTICAL PARTICULATE DATA

Plant /LCD Run No., #i‘
Sample location RM’JT
Relative humidity 207> ‘
Density of acetone (pa) L7917 g/ml
Sample Sample Liquid level m;ked T
type identifiable and/or container sealed
Acetone rinse - t:i
filter(s) v A
Acetone rinse container Ro, &
Acetone rinse volume (Vaw) /5D ml
aAcetone blank residue concentration (Ca) _ , Co 173 mg/g
Wa = Ca Vaw pa = (.coix7¥( If¥ ) (.7857) = = mg

Date and time of wt Sdpo 4-2)"!2 Gross wt 74(9 2¥3  mg
Date and time of wt /MO0 G -27-77 Gross wt {1,262 mg
Average gross wt G« 790 wmg

: l rare wt 7£471%_mg

Less acetone blank wt (Wa) 2 mg

Weight of particulate in acetone rinse { j mg e
Filter(s) container no, - /!

Date and time of wt DD  (-25 f7 Gross wt _232Y mg
Date and time of wt /jio() 6-2r-{7 Gross wt 32,0 mg
Average éross wt  2%72, )1 mg
‘Tare wt _232, Y mg
Weight of particulate bn filter (s) - . mg

Wleight of particulate in acetone rinse LY mg _

. Total weight of particulate [ L— mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight.
Remarks:

' » AN
Signature of analyst ,@ .
Signature of reviewer %

\- 2
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COMBINED METHODS 8 & 12

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: | [ CO Sample date: /\/J 1/5’7
} Sample location: A /& < TL Run no.; _# 3
Sample recovery person: Tz)rn e Recovery date: & / 23/97

Filter(s)no.: [ —/2

L_- -

MOISTURE
‘l‘ Impingers ' IPA Hy0, HNOg4 Silica gel
i Final volume (wt) 349.0  5/4.2 HOQY “59.9
" Initial volume (wt) 379 Y773y 972 G383
Net volume (wt) _'_3(_3 q 6.9 _36 .
l‘_ Total Moisture L2 |
l Color of silica gel ‘I & Qin K

Description of impinger water ¢ leq r

RECOVERED SAMPLE

Filter container no B(qf{- H | sealed L—

Description of particulate on filter b -I e

Acetone rinse Liquid level

container no_ (Ao # | marked L
Acetone blank Liquid level
conainer no Q\LK . marked .

Samples stored and locked , —

Remarks:

Date of laboratory custody

Laboratory personnel taking custody

Remarks } ' ' / |
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant /LCO Run No. é?&

Sample location g(/')S'I-

Relative humidity 1057@’
2857 g/ml

Density of acetone (pa)

—

Sample Sample Liquid level marked
type identifiable and/or container sealed

Acetone rinse o —J

filter(s) - -
Acetone rinse container Ro. S
Acetone rinse volume (Vaw) } 3D ml
Acetone blank residue concentration (Ca} LD 2728 mg/g
Wa = Ca Vaw pa = (.o007d) (/5D Y (- ?P5) = g mg

pate and time of wt OFo® 4 17?7 Gross wt {9422 ma
Date and time of wt ] 700 (,~2r-&7 . Gross wt 49542 5 mg
Average gross wt I¥4vL 7 mg

‘ . Tare wt {¥ 73:,°6 mg

Less acetone bhlank wt (Wa) N mg

Weight of particulate in acetone rinse __ (% mg

Filter(s) container no. T = /3
Date and time of wt (J#D (—x-y] Gross wt 227.1 mg

pDate and time of wt /YOO {~3r-£7 Gross wt 23(.9 mg
' Average gross wt 237./ mg
‘Tare wt 23(.7  mg

Weight of particulate on filter(s) , & mg
tleight of particulate in acetone rinse '2 mg

. Total weight of particulate Z[ mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.,001% of the weight of acetone used be subtracted from the sample

weight.

Remarks:
AI) I
Signature of analyst ﬂ p
Signature of reviewer '
. Lo

S
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JEFFERSON COUNTY DEPARTMENT OF HEALTH ;1' T
BUREAU OF ENVIRONMENTAL HEALTH e
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

~

i .
//-"/". '

P !

¢

" /"
ts

l- Company Name Ihlft'.uT;rw Lnﬁ,r}{ C«Jﬂ)él‘,ru,-!f V.E.E. No.
: o . U— t ¢ -
1 Source(' : IRSNTRARITITES ) Ml]:\‘:”f‘d_‘.ﬁ Permit No. Olo |0 / 71018 / Ol
I, “Start/Stop Time. ’O:/%'OWS Sky Condition  Overcist Date | |6 |2 [ [8 4
ll Observation Point  Fousior Lhe Stick _ Distance from Source G e e
Mg~ = . / L ‘
- Stack Height S resC Background LD*\Ur' Plume Color
Y
-1 . . i
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) |10 [T O |2 JIITITTT 39 54
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ﬂ
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' 3 | © [ o” A — 18 ST OO 33 48
2T Y [ O[S o155 49
s | = 1= = [ 1z [T ®[© 18 [3s 50
| D bl o T LR S [36 51
2l e e 122 [O 1870 TS5 52
l 8 |- | o 1= 123 [ SIS TS (3 53
-9 & (Xl O IO TOTU ({4 54
10 |=2 i L qzs JOR (B TU A, 55
1 2 1= [ Yl e TOT9T9 T80 56 !
' 12 YTy O ST 9194 57
i3 {17 [ 9T =12 TO7TSTOTO s 58
 Results and Recommendations:
Y \-'8 ' ™ [’ U cﬂ
l; Observer m“’jb andade L/- Time Analysis
ENV-AP-008-12/84 Revised .
—9 -




JEFFERSON COUNTY DEPARTMENT OF HEALTH SR
BUREAU OF ENVIRONMENTAL HEALTH -
AIR POLLUTION CONTROL PROGRAM - T e

VISIBLE EMISSIONS OBSERVATION REPORT
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l: Method of Evaluation z Wind Direction E st " Minutes Exceeding:
Total Minutes Observed 3|0 10% Opacity = { | ]
I, Highest 6 Minute Average | O |© 20% Opacity = -_.l_.]
' Violation Observed N 60% Opacity =
- Notice Number ' % Gpacity =
IA : Seconds Seconds Seconds szldq
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: VISIBLE EMISSIONS OBSERVATION REPORT /\/i )
l Company Name To4..ofofo L-%zm/ C{)n\;"ﬁ'v' n_rd_, V.E.E. No.
. Source Lo fo oy Moudilsti e S ster, permit No. (O] ©10] 1 710181 A ol!
U v - -
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AIR POLLUTION CONTROL PROGRAM . =l xf}’&
l VISIBLE EMISSIONS OBSERVATION REPORT
l Company Name Inﬂ“;—; k w‘?!'"ﬂr#—_ L::A,T?!'g Cop n V.E.E. No.
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Source _Auyerbher2 .1:.‘L5Fuh:u&$ [TD vL-’ 5?;1:,!\/. Permit No. & 3|0 / 7 O 8 7 o ‘;‘)
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Total Minutes Observed B O " 10% Opacity ={__ | |
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Notice Number ' % Cpuacity =
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. 3 |1 1@ e OO0 O |3 . 48
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11O |00 |[OQIS © [t " s
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l‘ JEFFERSON COUNTY DEPARTMENT OF HEALTH DIy
, BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM
I VISIBLE EMISSIONS OBSERVATION REPORT
l_ Company Name IJLTu sCake Lt-c-s { Conn P2 ,.,u* V.Ié.E. No.
e > w2 .
Source Hewvheridey “s Fuwiz ce B 3 <5t 5 Permit No. | & ©[@ / 71915 7' 1R
' Start/Stop Time ,O‘UI/IO-J-V Sky Condition b' GI pate (O | A 3|S5 ’7
Observation Point  “wiii «24 of .- ii i.f « = Stk Distance from Source S e U
l- Stack Height S50 ¢ «”‘{— Background “" T Plume Color
4 - - - . C" '!‘}LJ . . .
l Method of Evaluation | L Wind Direction O« Minutes Exceeding:
" Total Minutes Observed | | 7 10% Opacity = __'
' Highest 6 Minute Average |O (& 20% Opacity =
Violation Observed | N 60% Opacity =
' Notice Number % Cpacity =
’ — J ey et O
' Seconds : Seconds Seconds Secnnd,s
{ Min, 0 15 30! 45 | Min. o 15 30 45| | Min 0 19 30 45 1| Min V) 15( 20 45
0 (& AFe] b ') 1 [ Ko 0 bﬁ 30 45
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2o (YT Toly oo & e i 47
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o [ OO TS s 40 55
11 |9 [ [2 o ][ 41 56
2 | 1O 2 1O 127 42 57
3 | [ @D 28 43 58 /
16 [ [ T0 29 44 59
Results and Recommendations:
l‘ Observer ?T;T':J“‘\): 29 Time Analysis o E
' ENV-AP-008-12/84 Revised
=103~




/,,

JEFFERSON COUNTY DEPARTMENT OF HEALTH

At

BUREAU OF ENVIRONMENTAL HEALTH L AT
AIR POLLUTION CONTROL PROGRAM R Y
| VISIBLE EMISSIONS OBSERVATION REPORT '
l" Company Name I"‘T""’){ e L-?’-JJ (-I’O"'-i')ll""—*‘l ‘ V.E.E. No.
7
I Source (’Z,_vt;{l',_'.f ‘+G"L{ Fw:r:l-& = n»gtilﬁm.u- ~~ Permit No.
l Start/Stop Time I L"b/laal‘& Sky Condition [AroKein Date | O &| 3+ 3| S 77
Observation Point = - - Distance from Source %"Fﬂi'
T | - .
l Stack Height s Background frez Plume Color
)
' Method of Evaluation - Wind Direction Minutes Exceeding:
" Total Minutes Observed | <]’ 10% Opacity =|__| |
l Highest 6 Minute Average Ol 20% Opacity =
Violation Observed fJ 60% Opacity = |
l Notice Number % Opacity =
. ——— ——— — S —
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l; 1 [&J O [ OTTF s TSSO b %6
2 (YOO T OIS o] [x 47
3 [PV QOO s [ODTOTS] Sl 48
V- vroroinieralnh 49
5 O OTO]TD 0 [ ~ 35 50
6 |SPIWP Q| [P0 T 36 51
I 1 [ GO [T 95 52
8 </ (e d -/ 23 [ O I} <l O 38 53
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l Method of Evaluation j— Wind Direction SC’(LHL/ Minutes Exceeding:
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i
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Wind Direction Sc‘MT/L

\”/{ - {fﬂ
71081401/
SIEN RS

Sfesty

Plume Color

Minutes Exceeding:

Total Minutes Observed | 3D 10% Opacity =|__|
: S S
Highest 6 Minute Average OO 20% Opacity =
Violation Observed |- 60% Opacity =
Notice Number % Opacity =
Seconds Seconds Seconds Seconds
Min] O] 15[ 30 45 {MinJ O 15] 30] 45/[Min] 0] 19 301 45|{#Min] 0] 15] 30] 45
0 (O |o|lo|&|is [Olole[o |30 45
1l 1O ool ihs Ol | O co)_ 31 46
2 ([ DO 10l Imnlo o 32 47
3 {0 10 |0 |0 s @ |10 1@ o |33 48
4 OO0 0 ol lolo o 1O |6 49
S IO Oy e (20 OO D [ 135 50
6 1> |Ole O (121 |O 0 |© 10|36 51
7 1€ |0 (122 |[© |0 O 37 52
8 [ D10 |0 ]2 O[O IO |[38 53
9 OO0 6 101w o 11O 1|39 54
o |O 10 [0 [O 1 [0 o [© 10 4w 55
1 |00 [O (o ks [0 o o [oll4 56
2 @O lo [0 (27 OO0 o &[4 57
L loloolC ]| OO OO |[w 58
W o oo o j[» |10 (o [0 |« _ 59
Results and Recommendations:
l Observer “.’Br:iw\;f—f:{u{.ﬂl)" 4 Time Analysis Q ;\
I ENV-AP-008-12/84 Revised o6




b -' /
' i,
JEFFERSON COUNTY DEPARTMENT OF HEALTH s ’
' BUREAU OF ENVIRONMENTAL HEALTH O g )
AIR POLLUTION CONTROL PROGRAM . T XL

VISIBLE EMISSIONS OBSERVATION REPORT

Company Name .Irm‘ta:r z"ptgi‘.T!T,ef Ld,lif CI'J.‘-\.{}_“:‘i ko V.E.E. No.
W

¥

R Ay — ;
Source 'f:‘)).?f-"fi" »"‘i.r.'n'_;,a‘zd"uﬁpf’{‘i ST < Permit No. ] OO / 17 O f 4' O i

=
Start/Stop Time a.%’ gimf@ Sky Condition Fyodien/ Date m AN

Observation Point v wtiyiiwsf- or <% K Distance from Source By 'inf
ey J

(O
~~{

1

Stack Height Sl et Background e Plume Color
Method of Evaluation | o Wind Direction Soufi‘_}\ Minutes Exceeding:
Total Minutes Observed | 3 [(O 10% Opacity =
Highest 6 Minute Avergge OO ' 20% Opacity = i
Violation Observed N 60% Opacity =
Notice Number % Opccity = N
I Seconds Seconds Seconds l' Sgcands
Min, 0 15 30 45 ] [Min. O 15 30| 45| Min| 0 15 30 45{[Min 1] 151 30| 4¢
l 0 Ol Q| Ol & 15 ool |30 45 1
L [P TOTOls OO T[O | 46
2 1O TUT o0 |y [ClOo 1O T 47
l 3 [P 1O |18 [CO[TCID | {48
4 [OTYTOTO ],y [OTOTD O |{za 49
5 | OIS [N O[O TO][35 50
I 6 [P [C]C a1 |OTO [T o |36 51
1 1 | OO [T T 22 |O[C1O TGO |37 . 52
18 OO QO3 [OO[TOTO |[38 53
lgé_u‘oo_zz.oOOCT;;g 54
nig | O O 25 OO |00 40 55
M JO Q1O © |26 |O]SG]CTO [[41 56
l12 TOTUO N TOIo o0 14 57
13 |12 O O[O |S[O OO 143 ) }
16 [T OO [O ] QO |O [O O ({4 59 TN
I Results and Recommendations:

Observer \gr-zﬂm)gﬂ,wuf L" l’7] -Time Analysis QR
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. JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH -
AIR POLLUTION CONTROL PROGRAM .
' VISIBLE EMISSIONS OBSERVATION REPORT
.
|' Company Name Iﬂ.’i’;-ﬂl"SbﬁTx&’ Ll?'..:i (’.7/ C(. vy f'_\_'ma.‘ V.E.E. No.
]
Source £lot B o Souti Poenee She i/ PermitNo 2|9 O/ | 71O 3140
4 z ad
l Start/Stop Time 9‘25@/@_ ¢4 Sky Condition Lok Date | O| G| 2| =S 7
/ ,
l Observation Point _=. titlve/- -of -H.o ¥ <K Distance from Source eV Fend T
' Stack Height £y Background C‘:,K‘, ol B ;. Ptume Color
J 7
' Method of Evaluation j, Wind Direction e AL Minutes Exceeding:
Total Minutes Observed |7} | 3 10% Opacity = [__
. Highest 6 Minute Average O O 20% Opacity =
l Violation Observed N 60% Opacity =
- Notice Number % Opacity =
e — e
Seconds Seconds Seconds Secands
Min 0 15 30{ 45 }{Min. o 15 30 45| | Min 0 1 30 451 Min g 151 30
' s loe o oo s 1O (o |30 45
W O Ddlojo i OO o]|3L 46
2 1O Q| lem (s 8 OO |]32 47
I_ 1ol o [olis O[O0 & ([33 48
s lo1Q 1o loly 100 |o|l3 ' 49
s (O1 Q@10 [Olle o[ OO |35 50
l' 6 |01 Ola l0 |kl [OlO | o3 51
110 lololo l22 |OiO | |]]37 52
8 O OIS O (123 - 38 53
. 9 |O 10 1O 19 2 39 54
10 | © O | oy l2s 40 55
h ol 1O O |6 ‘ 41 56
l 12 1Ol !l O |20 42 57
31010 |0 O 128 43 58
14 O Q__LO Q 29 44 59
' Results and Recommendations:
' AN Y ' -
I Observer b'\q--x.w-‘ N "'L 7 Time Analysis O “2
l ENV-AP-008-12/84 Revised - 106-




GUARDIAN SYSTEMS, INC.
P.O. Box 300
Leeds, Alabama 35094 - -

July 1, 1987

INTERSTATE LEAD COMPANY, INC.
P.0O. Box 276
Leeds, Alabama 35094

Acetone Rinse & Filters
Lead Analysis
Analyzed By Charles Johnson, on 06/29/87
Concentration, ug

Sample ID Results Control Number
Run #1 Pot Stack 42.0 67826
Run #1 Main Stack 166.0 67827
Run #2 Pot Stack 30.0 67828
Run #2 Main Stack 152.0 67829
Run #3 Pot Stack 27.0 67830
Run #3 Main Stack 100.0 67831
Run #1 Reverb Stack 281.0 67832
Run #1 Blast Stack 36.0 67833 -
Run #2 Reverb Stack 276.0 67834
Run #2 Blast Stack 34.0 67835
Run #3 Reverb Stack 175.0 67836
Run #3 Blast Stack 57.0 67837
Blank <1.0 67838

- | _/

' .
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IPA Impingers
Lead Analysis

Analyzed By Charles Johnson on 06/29/87

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

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

Concentration ug

Results Control Number
<10.0 67839
<10.0 67840
<10.0 67841
<10.0 67842
<10.0 67843
<10.0 67844
<10.0 67845
<10.0 67846
<10.0 67847
<10.0 67848
<10.0 67849
<10.0 67850
<10.0 67851
Hydrogen Peroxide Impinger

- Lead Analysis
Concentration ug
Results

<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

Analyzed By Charles Johnson 06/29/87

Control Number

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

b

o)
(-]
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Nitric Acid Impinger
Lead Analysis

Analyzed By Charles Johnson (6/29/87

Concentration ug

Sample ID Results

Run #1 Pot Stack <10.0
Run #1 Main Stack <10.0
Run #2 Pot Stack <10.0
Run #2 Main Stack <10.0
Run #3 Pot Stack <10.0
Run #3 Main Stack - <10.0
Run #1 Reverb Stack 51.0
Run #1 Blast Stack 41.0
Run #2 Reverb Stack 101.0
Run #2 Blast Stack 43.0
Run #3 Reverb Stack 105.0
Run #3 Blast Stack 24.0

Blank <10.0

Approved by: % % r

Control Number

67865
67866
67867
67868
67869
67870
67871
67872
67873
67874
67875
67876
67877

_/
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Vm

Vm(std)

Vsoln

Vi

Vib

Y

32.03

NOMENCLATURE FOR 80,

Concentration of sulfur dioxide, dry basis corrected to standard
conditions, mg/dsem (lb/dscf)

Concentration of sulfur dioxide, dry std. conditions, ppm
Normality of barium perchlorate titrant, milliequivalents/ml

Barometric pressure at the exit orifice of the dry gas meter,

mm Hg (in. Hg).

Standard absolute pressure, 760 mm Hg (29.92 in Hg)
Average dry gas meter absolute temperature, °K (°R).
Standard absolute temperature, 293 °K (528 °R)

Volume of sample aliquot titrated, ml.

Dry gas volume measured by the dry gas meter, dem {(def)

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

Total volum® in whieh the sulfur dioxide sample is
contained, 130ml.

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

_/

¢
L]
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EQUATIONS FOR SO,

Vm(std) = Vi XY X (T /T X (P /Pyg)

Cso2 = Kpx(V-Vip) x (N) X Vgo)0/Va) / Vin(sta)
If Cg9 is in Metric units then:

Cpom Csoz X 0.37

Where: K, =17.64 °R_ for English units

in Hg

K, = 7.061 x 10"1b/meq. for English units

" EPA CHECKS

Using a Vg of 5ml, a Vg,

the following values were measured.

of 100ml, a Vpgeq of 0.021, and a Vy, of 0.35

[
o

Measured - Actual
EPA Number y; mg/DSCM mg/DSCM % Difference
4404 1.00 198.3 198.3 0.00
4404 1.00 198.3 198.3 0.00
Average % Difference 0.00
8558 4.70 1327.0 1326.9 0.01
4404 4.75 1342.2 1326.9 1.15
Average % Difference 0.58
-113- GUARDIAN SYSTEMSInc




PLANT I—LCO SAMPLE LOCATION Mafn _S‘{'ark )

FIELD DATA CHECKS

SAMPLE RECOVERY PERSONNEL ;L)('n{Z[

PERSO* WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES It)(ﬂ-?f -

Sample Liqu-id Stored
Sample | identification Date of level in locked
no. no. recovery marked container
H,50, 80,
1 Mms-{ 6_/;3_2187 o o
: Ms-2 | &fa2]37 W /
3 ms-3 l6f22/%7 v o
BLANKS GLK 2287 1 “/

REMARKS

SIGNATURE OF FIELD SAMPLE TRUSTEE ()ﬁmrx

LABORATORY DATA CHECKS

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES7:.;:'}€/‘

DATE RECOVERED SAMPLES RECEIVED Ar/-?é,/ 87
AALYST __Jisrners

[~ sample | | Liquid _ -

Sample | identification Date of at marked Sample

no. no. analysis level identified

H, 50, so0,

1 Mms-f | ¢flael87 - <

2 Mms-2 | &fa627 o el

3 ms-3 | £/26(27 ./ o
BLANKS BLK | ¢f26f87 1 o e

REMARKS .
SIGNATURE OF LAB SAMPLE TRUSTEE @fﬂu\

METIIOD 8 Sample recovery and integrity data.

I1-23
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Vsoln - Total volume of solution in which the
sulfur dioxide sample is contained, ml 500|500 500
Va = Volume of sample aliquot, ml ol 2 2 ‘
V. = Volume of barium perchlorate 1lst titration 37.(2_ CT&S £5.
titrant used for sample, ml 2nd titration | 97.5|9% &9.
Average (9725 198291 6. X
Vep — Volume of barium perchlorate lst titration Y

prant _ L LCO oate __b/22 [97
SAMPLE LOCATION Méu.a.*Sﬁ*J.K_ ANALYST __JOrne~

1. 100 m1 Batc1o4)
NORMALITY OF BARIUM PERCHLORATE 2. {D:{ ml Ba(Cl04)2 N(Avg.) =

3. 99 m ma(clogiz _.QOLOO

SUHERURICACID-MISP—HINCEUBING SULFUR TRIOXIDEY ANALYSIS—

Run 1 | Run 2 Rﬁn 3

v

soln - Total volume of solution in which the

sulfuric acid sample is containcd, ml

v, - Volume of sample aliquot, ml

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

th - Volume of barium perchlorate lst titration
titrant used for blank, ml 2nd titration
Average

1st titration

= 0.99 to 1.0l or {lst titration - 2nd titration| € 0.2 ml
2nd titration

SULFUR DIOXIDE ANALYSIS

Run 1 |Run 2 | Run 3

titrant used for blank, ml 2nd titration <33
Average Y

1st titration , 4y 99 to 1.01 or |lst titration - 2nd titration| € 0.2 ml
2nd titration

SIGNATURE OF ANALYST ( _’72;:;m4\ Vi

SIGNATURE OF REVIEWER CR SUPERVISOR

Method 8 analytical data sheet.

I1-24

_/

~115- GUARDIAN SYSTEMS nc




PLANT

TLCOo

SAMPLE LOCATION POTL sSTLCtCk

FIELD DATA CHECKS

ANALYST

SIGNATURE OF FIELD SAMPLE TRUSTEE p7a//wr~‘-

SAMPLE RECOVERY PERSONNEL forner
PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES Lorné,
Sample Liquid Etored
Sample | identification Date of level in locked
no, no. recovery marked container
7 sto‘ 802 .
: Ps-1 | ¢/2a[37 L o
2 s-2 | 6f22]37 e o
3 Ps-3 | &[/23/R7 v o
BLANKS QLk |&/a2/%7 e o
Hﬂwﬁ

LABORATORY DATA CHECKS

DATE RECOVERED SAMPLES nacsxven__é.lﬂ:,/ 7

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES iurae/

.

SIGNATURE OF LAB SAMPLE TRUSTEE%

Lrnze

m ?-‘“Ems;';:i).'i?éq.—.r_.d Pyt T --'___-__-'1—:—:-—7 ;.:-'-.—...I:Tié':,‘;l.—i_d_'. = ——
Sample | identification Date of at marked Sample

no, no. analysis level identified

H,50, 50,

il ps-1 | ¢/=t)27 t/ e

2 Ps-2 | 6fab[87 | o o

3 P33 | 6/26/%7 s o
BLANKS BLk | ¢facfs7 ] o
REMARKS

METHOD 8 Sample recovery and integrity data.

I1-23

/
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pant L L CO DATE & '/..?.‘.?’/?1

SAMPLE LOCATION PO‘{’;LR‘{AQLK; ANALYST 7:((1 Cr

1. _10.0 m1 Ba(c104)
NORMALITY OF BARIUM PERCHLORATE 2. lQd ml Ba(c104)2 N(avg.) =

3. 99 ml Ba(Clogiz _.OIOO

SUEFURTC‘RCTﬂ'MTST“TTNCtUBTNG—SBh?ﬂﬂ—?ﬂiﬁxtﬁBf‘kﬂkL#SiS—

Run 1 | Run 2 Rﬁn 3

« Total volume of solution in which the

vsol
sulfuric acid samplec is contained, ml

Vy, - Volume of sample aliquot, ml

V. - Volume of barium perchlorate 1st titration
titrant used for sample, ml 2nd titration
Average

tb ~ Volume of barium perchlorate lst titration
titrant used for blank, ml 2nd titration
Average

v

st titration _ 5 99 to 1.01 or |1lst titration - 2nd titration| € 0.2 ml
2nd titration

SULFUR DIOXIDE ANALYSIS

Run )} |Run 2 | Run 3]

Vsoln - Total volume of solution in which the
sulfur dioxide sample is contained, ml SO0 | 50O 500
v, - Volume of sample aliguot, ml Y g S

V. = Volume of barium perchlorate 1lst titration |« 35 | .33 ! .90
titrant used for sample, ml  2nd titration | .35 | .35 | -30
Average | A9 | .35 | .35

~ Yolume of barium perchlorate lst titration + 35
titrant used for blank, ml 2nd titration | 3%
Average | 2O

v

tb

lst titration , 4 99 5 1.01 or |1st titration - 2nd titration| € 0.2 ml
2nd titration —

SIGNATURE OF ANALYST Leran yi

SIGNATURE OF REVIEWER OR SUPERVISOR

VN

Method 8 analytical data sheet.

I1-24
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PLANT, ILCO SAMPLE LOCATION R?uerL )

FIELD DATA CHECKS

6AMPLE RECOVERY PERSONNEL ] Qrner

PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES ]u/n-er‘

Sample Liquid Stored
fample | identification Date of level in locked
no. no. recovery marked container
H2504 502 |

! Reo-| &f23]37 o et

2 Reu-2L E\!Q’;’/?'? e Pl

3 Reuwd | &f23/87 L e
BLANKS Lk | &f23/87 o s
REMARKS

SIGNATURE OF FIELD SAMPLE TRUSTEE%M

T

LABORATORY DATA CHECKS

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED smpLst:m.e.r__
DATE RECOVERED SAMPLES RECEIVED & / 36/ 27

ANALYST / {(iner

T ?.a..—";!;—il"e-mtr—-..“ ot T .-a.—r:.—.-._'.==T=.-.-:1 ’:-‘:—l-.;.iall.i.d-_i R~
Sample | identification Date of at marked Sample
no. no. analysis level identified
L. Reus-) | Gfac[87 L o
2 Reu-2 | & _/2 é/?? o« e
3 Reu-3 é/Qé,/g'? « e
BLANKS ALK | &/2¢/%7 o o

REMARKS

SIGNATURE OF LAB SAMPLE TRUSTEE@M/M‘\.

—

METHOD 8 Sample recovery and integrity data.

I1-23

\__ ‘ Y,
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- - - - - - - -A -, - - - - - T 1

2 N

prant L LCO DATE _6/.73_/3"7

SAMPLE LOCATION 'RQ\JQ(E ANALYST ; ONCr

1. 10.0 m1 Ba(c104),
NORMALITY OF BARIUM PERCHLORATE 2. 0.1 ml Ba(Cl04)y N(Avg.) =

3. .9 m Ba(clogiz LOIQQ

SMtfﬂRTC"KCTD‘HIST“TTNEﬁBBfNG-5ULFUR*TRIOKIDE%“ANALYS&S-

Run 1 |Run 2 Rﬁn 3

v = Total volume of solution in which the

soln sulfuric acid sample is contained, ml

Va = Volume of sample aliquot, ml

V., = Volume of barium perchlorate 1st titration
titrant used for sample, ml 2nd titration
Average

Vﬁb = Volume of barium perchlorate lst titration
titrant used for blank, ml 2nd titration
Average

1st titration
2nd titration

= 0.99 to 1.0) or |lst titration - 2nd titration| € 0.2 ml

SULFUR DIOXIDE ANALYSIS

Run 1 {Run 2 | Run 3
vsoln ~ Total volume of solution in which the
sulfur dioxide sample is contained, ml 500 500! S00
vV, - Volume of sample aliquot, ml 5 Y Y
V_ - Volume of barium perchlorate 1lst titration || 4.7 | S§:3 ] .5
titrant used for sample, ml  2nd titration | 4.5 S22l 65
06 IQS 6\5-

Ve ~ Volume of barium perchlorate lst titration 3

titrant used for blank, ml 2nd titration |__
Average | 35

= 0.99 to 1.01 or |lst titration - 2nd titration| € 0.2 m}
2nd titration

SIGNATURE OF ANALYST Q{MM 2

[ —
SIGNATURE OF REVIEWER OR SUPERVISOR :#l ,
TN

Average | 4,
>

il

1st titration

Method B analytical data sheet.

I1-24
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PLANT. I/- C O SAMPLE LOCATION B IQSf

FIELD DATA CHECKS

SAMPLE RECOVERY PERSONNEL J LornNes

PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES ’]:)Iﬂ‘?f

Sample Liqu-id Stored
Sample ] identification Date of level in locked
no. no. recovery marked container
sto‘ 502 .
! Qlast- | &[23[77 e o
: ' Blgot-2 é,/.:eg,/g‘; . e
" Rlad 3| &/23)871 4 v
BLANKS @L 3 &/2 3/27 o e

REMARKS

SIGNATURE OF FIELD SAMPLE TRUSTEE %—%—*\

LABORATORY DATA CHECKS

‘-—-‘--

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES L2(mer

DATE RECOVERED SAMPLES RECEIVED é,/-?(; r/ 87
ANALYST /¢ orner

g - ?w:s‘:;‘-;};irem:rr-. - .'..'—"=.=::T=.-.-:W -_—--.-:_I:—ié?u-ld..- = = ‘ =
Sample | identification Date of at marked Sample

no. no. analysis level identified
_ H,50, so,

1 (led- 1 é7/26/37 = e

2 Rlasd 2| £/26/57 e o

3 falest-3 | & [26/87 P o
BLANKS 1k £ /2¢/97 e wzl
REMARKS

SIGNATURE OF LAB SAMPLE TRUSTEE%

P

METIIOD 8 Sample recovery and integrity data.

I1-23
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puant L L CO DATE _E_L?.S.{_El_

SAMPLE LOCATION B lC:S+ ANALYST \r(’.)fner'

1.19.0 m1 Ba(c1oy);
NORMALITY OF BARIUM PERCHLORATE 2. |Q.| ml Ba(Cl04)2 N(Avg.) =

3. 99 m Ba(clog)z LOIOD

SHEPURIE-ACID-MIST—ENCEUDING—SULFUR—FRIONIDE)—ANALES TS

Run 1 |Run 2 Rﬁn k

v - Total volume of solution in which the

soln sulfuric acid sample is contained, ml

Va - Volume of sample aliquot, ml

vV, - Volumc of barium perchlorate 1st titration
titrant used for sample, ml 2nd titration
Average

Vv

~ Volume of barium perchlorate lst titration
titrant used for blank, ml 2nd titration
Average

tb

lst titration

= 0.99 to 1.01 or |lst titration - 2nd titration| € 0,2 ml
2nd titration

SULFUR DIOXIDE ANALYSIS

Run )} |Run 2} Run )

v - Total volume of solution in which the’
sulfur dioxide sample is contained, ml 500 500 500
v, - Volume of sample aliquot, ml =Y S o
V., = Volume of barium perchlorate 1lst titration =S50 1 .50 .40
titrant used for sample, ml  2nd titration |_.-S5OQ | .60 | .35
Average | .50 | .55 | .375

Vip = Volume of barium perchlorate lst titratjon 35
titrant used for blank, ml 2nd titration [ , 3%

Average | 25

soln

lst titration
2nd titration

SIGNATURE OF ANALYST% Z.

SIGNATURE OF REVIEWER OR SUPERVISOR

= 0.99 to 1.01 or |lst titration - 2nd titration| € 0.2 ml

Method 8 analytical data sheet.

I11-24
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BLAST FURNACE CHECK LIST

ITEM FREQ | TIME ] DATA | TIME| DATA | TINE| DATA| TIME| DATA DETAILS
Mobile Equip. Check List SC NG| 7 57 Y /A
## Personnel s¢c | S -1 7 v SN AYa ./
3| Proper Charge Posted 5C ) 7 7 NN ARV
Top Temperature Reading 4 ([ ool / 12/ [ 440 [ 1340
Back Pressure Reading 4 ~ | 7 % AN AR Y-
VAir Flow Reading 4 7 a0 12l [ R [/ [ wee
7] Incinerator Working 4 I / P N~ V. 1/ v
Condition Lead Moulds 4 / 1/ N~ & / i . il
Condition Lead Well 4 / - / = / v, 7 el
0] Condition of Lead 4 { 7 / x [ ~ / o
1 Tuyrees Onen 4 ~N 14 L J N X [ &
Jackett Blown Down S.C. * / 21— 1 /] |— N 1—
3| Condition & §f Punch Bars 4 / -1 / [ / 4 / -~
Skip Hoist Bucket Conditior 4 L 7 v ( <, 1/ —
Skip Hoist Rail Condition | 4 JARE R ol L YL e
¥Skip Hoist Cable Condition| & / 17 17 DIV AENA LSRN
7] Slag Tap Condition 4 [ 1~ 1\ AN .1/ ./
Condition Slag Moulds L | S~ 1 ¥ Y1 < v [ e
Sondition of Slag 4 Jle7 1 12 0 /18 1N .o~
0l Quantity of Slag/Tap 4 / 134 27/ A 95,@- /[ 13/Y
Tondition Jack Hammer & Big 4 { . & “ N / -
sond. Cooling Tank & Valve| 4 \ o Y|+~ J1 7 1 -
3| Reading on ©2 Bartron Guage! 4 \ 54?/10 /R / :?3{/0 N
Conditign Blast Blower 4 ) 71/ L gl ) |
3last Bed Level 4 / (// \ 278 /‘CL// / L4/
pakip Hoist Upper Condition] 4 { 1 ,ﬁ/ / [ -
# Mud Balls for Slag Tap 4 | € /1 & AR W AN -
Jdme used for Moulds 4 / 1 Ll N e ) -
lJag House NDust Incinerated 4 £ AN / v / ~
i Cond) & D] 1T 1/ 171 —
Tag House Screw Cond. 4 yANs / ~ 1 & N —
.*an Bearing 0il Level 4 / e e D) v / ~
j| Fan Bearing' Temper. 4 \ r I / id / (|
Check Draft on Furnace 4 ) ,,/ / __'{ 5 / ,/ ( et
‘heck Baghouse Stack 4 [y UL N B N s
~heck Baghouse Temp. 4 (a2 ) )_7?;251] [ |22
Check Fan_ Amps 4 N1 Vo /AN ANG 7AW MRYAY:
lanometer Reading #5 4 I & s/ 72 | A
6 4 (1 7z 1T Ve 1« 152N 674
77 . NP2 7 AR T R Y5
. 8 4 N7 A /1¢&¢ 1/ o/z I
M xygen Tank Reading SC { | £2¢€ { ! N
v Charges Fed SC {17 N\ ) L 7
1| Amount Slag Produced SC ™~ ) / . 7
mount Lead Produced SC / | / /1 7 JE
{ 1] \ G ~—
} - / Y /
) / [ 1] (
/ { [ / N
7 ( \ \ I / '/fl/
ousekeeping Acceptable SC 3\ / : Jj {
‘urnace Alley Scraped SC / /i { \ I,
—_———— v | ¥
Problems or Comments: \l} '(jﬂjlgé’ 0, Q'k?' (l%/‘/ ’Z_:,/A/Ef
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* -~ First Shift Only
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FREQ: S.C. = Complete at shift change only
= Complete four times per shift
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40 ﬂ}@ﬁ/ﬂ/ﬁb% .

Supervisor
ITEM FREE; l TIME DATA TIME|{DATA | TIME|DATA T}L‘f"_‘lE DATA
l. Mcobile Equipment Check List s.C. Wf. ‘/ /l@’/ /1 72///” //’%’f l/
2. Number of Personnel s.c.1 / |2/ Z .ol o i d [t
3. Burner Settings - Kl Gas 4 L 1/ 7 14 1 7 A 7 1/ &
Air 2 R AN VAR IR VAR Y
Atomized Air 4 /S 21 N +—17 |7 ~ 1=
#2 Gas 4 /44 ARV { A /1A
e R WY AR - AW M Y
o = Atemized Air—— | 4 A - o /
4. Oxygen - Barton Guage -sea.dmgg.,}qf/ 4 o Gy AWARY 7 ARSI /S 1524
5. Shaker 4 / “ V4 =
6. Stoker 4 (& e 4 r v s
7. Furpnace Jacket 4 / v ~ 1 ~ 1/ el
8. Slag Trough 4 |7 e 7 1] v M=l
9. Slag Cart and Cable 4 / v | AN - 4 =
10. Slag Hood Doer closed 4 { v 1/ - } 1~ 1L et
1l. Furnace Draft 4 ~ < i/ £ 1 [ s / .
12. Lead Mold Condition s.c. |/ < N7 1/ o
13. Furnace Refractory -~ Gen. Condition |S.C. | &, A /1< 1Y —
14. Water Circulation Manifold Pressure 4 [/ v < 1/ < 1/ o
15, Cooling Tank 4 O v 21 v | N 17 1/ v
16. Cooling Loops cleaned and Condition |S.C. / // / ~ / 4 1
17. Bag House Screw Conveyors 4 { Y 4 i { ~ / el
18. Bag House Manometer readings - #1 4 A 3 J N 12 10 14
42 s | J 21/ 151 Jlanst ) |4
43 4 1/ 3,1 2 | /[ RWARNY A
#4 4 | 9 1% 1IN 1#5\ [ 4 | ~—13/t
19. Bag house Fan Bearings 0il Level 4 / V / -~ } v 4
and Temperature 4 L, -
20. Bag House Fan Amperage 4 M[ /F)]O H L‘)/J, { A / /50
21. Bag House Inlet Temperature 4 [ 9551 / 19461 Sk {( tdio
22, Stack smoking 4 | CUeE) ( il [V, AT
23. Oxygen Tank reading s.C. N |GSA ) - / Zo7|
24. Number of Slag Molds 5.C. / / / [ 2.2 /7
25. Number of Lead Molds s.C. |/ N L 1 & /g
26. Lead Antimony Content 4 . \ / {
27. Gas Analysis - Carbon Monoxide 4 ] / [ [ 7
Carbon Dioxide 4 / / \ / {
Oxygen 4 ( / / / )
28. Number of Charges S.C. |\ [ ( [ AR X,
29, Housekeeping Acceptable S.C. |/ / / { { (
30. Furnace Alley Scraped S.C. r/ \
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T_ TTEM "FREQ | TIME| DATA | TIME| DATA| TIME[ DATA| TIME

. Mobile Eguip. Check List SC Nadp| ¥ n dl 4
i _Personnel SC AN

Va
j!jrouer Charge Posted sc | & Y o L/”
Top Temperature Reading /) ;ﬂ?O
785 |
\
|

DETATLS

o
=
]
'

\\& .

k.

§ A s -

“Oéﬁ\
b

‘\thf_\‘\_,z”_“\NEM//\\\f\\

VI YR

~

N

Back Pressure Reading
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Condition of Lead
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7
200
v

N

Jackett Blown Down S.C.
Condition & # Punch Bars
Skip Hoist Bucket Conditior
Skip Hojist Rail Condition
Skip Hoist Cable Condition
Slag Tap Condition
Condition Slag Moulds
Condition of Slag
0] Quantity of Slag/Tap

Condition Jack Hammer & Big
lCond. Cooling Tank & Valve
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¥\§

AN NI N NN NI T TN
3

Lime used for Moulds
"¥ Bap House Dust Incineratred
30/ Cooling loops & Screw Cond
' Bag House Screw Cond.

-Fan Bearing 0il Level
13| Fan Bearing Temper.
| Check Draft on Furnace
Check Baghouse Stack
Check Baghoyse Temp.
Check Fan Amps
danometer Reading #5

##6
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0| # Charges Fed : sC

11 Amount Slag Produced SC
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|
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' __ | BOBCAT FEED REPORT: BLAST FURNACE Shift: A Date: 6/93
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l METAL /] // /4 = 2
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R Ty S0k /0. 0k 2ipt 2104
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Date é/;l.?/&’7

Shift

REVERB CHECK LIST Supervisor fh

ITEM FREQ TIME]{DATA __EIME DATA | TIME|DAT TIME|DATA
l. HMobile Equipment Check List S.C. ANt /‘47‘/ ‘/1 W/}Z /% v
2. Number of Personnel s.c.| /) | A2~ 2l vl SNV T &7,
3. Burner Settings - #l1 Gas 4 C /:,54 - /;J,. _/ /X V4 [
Air 4 VIV | LAY | Sl T 7 W
Atomized Air 4 J ( "/ /_-:-—':;'” C L —1
#2 Gas a 1/ 48 1 NILY (1LY T /12
Air 4 |\ T4 1AV D 14T 7 0/
03, Tasd s AtOm Zett—Adr— 4 ) 2= (e~ 24 ) 1A
Oxygen - Barton Guage reading(l, fuE] 4 / 157 ~NIBLI 871/ 14
5. Shaker 4 1/ e Ve ST~ 1 ~
6. Stoker 4 N\ < ( v /| 7 .
7. Furnace Jacket 4 1\ o RN AN v [
B. Slag Trough 4 / - W N s
9. Slag Cart and Cable i I/ v 1( I’ AW, e
10. sSlag Hood boor closed 4 oINS~ ARV Pl
11. Furnace Draft . 4 1N e v 1 N :
12. Lead Mold Condition sc. |/ et Al VTN T1T&<2
13. Furnace Refractory - Gen. Condition [|s.c. [/ 1 ( P / v | / el
14. Water Circulation Manifold Pressure 4 e N 7 / il -
15. Cocling Tank 4 N\ Pl / nravs e 7 |~
16. Cooling Loops cleaned and Condition JS.C. } ava S I T “—1/ |
17. Bag House Screw Conveyors 4 / 10 i /17 ( ~
18. Bag House Manometer readings -~ #1 4 27271 N[ S VAR K 2N,
#2 4 2720 /18 [(_ 1z 1/ 1aZ
#3 TN (RATI 7 131 75381 12
19 h 0il :.4 : } {{’ \ / 4 \ 5
- Bag house Fan Bearings 0il Leve
and Temperature 4 ( ) K ‘/A / ‘/
20. Bag House Fan Amperage 4 N [ fAOV S ad )y [ YA TN v
21. Bag House Inlet Temperature 4 ] 120 1, 12351 ( 4 Jlos
22, Stack smoking 4 I el | 02 2 e S ek
23. Oxygen Tank reading s.C. [\ /0 { 4 { N KO
24, Number of Slag Molds s.C. T T S ~10 | =X
25. Number of Lead Molds S.C. / VAN IR IV4 il /8’
26. Lead Antlhony Content 4 / $ N
27. Gas Analysis - Carbon Monoxide 4 \ ) ya
Carbon Dioxide 4 ] / /
Oxygen 4 |/ { N
28. Number of Charges 5.C. |{{ { /. { ' [ 1z
29 Housekeeping Acceptable S5.C. | | { f { [L
30. Furnace Alley Scraped 5.C. ! A i

N

FREQ: S.C. = Complete at shift change only

4 Complete ‘four times per shift Aﬂ/g J
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V1. METHOD 8 CALIBRATIONS

Meter Box

The meter box shall be initially calibrated every 6 months at 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 8 H@ which shall be compared to the original calibration to see if they are
within the 5% allowed at 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-giass 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 was recalibrated within 10% of the average
absolute stack temperature. If the device being tested agrees within 1.5% of the
reference device, the temperature data taken in the field shall be considered
valid.

4
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VL. 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 deféctive, the following alternate
method shall be used. The barometric reading may be obtained from a nearby
national weather service station, in which case, the 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 at 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: Metal. Refining Reverb Blast

Probe #: 8.1 3 3 © 3'-New
Meter Box #: 400 700 700 400

Hot Box #: 5 6 6 )
Impinger #: 5 6 5 = 6
Temperature: Omega III Omega II Omege II Omega Il
Avg. Stk Temp: 163 127 119 99

Recal. Temp: 165 130 120 100

% Diff 0 0 0 0

The intercomponent spacings and the face opening alignment of the pitot
tube assemblies were rechecked and no changes were noticed; therefore, it was
assumed that the coefficient of the assembly had not changed.

/
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remp Wet
Fremp Wet

[y Gas

[iry Gas

~un Time

[

Fom

[lelta HE

Harometric Pres,

R Number

Fres Wet Test Meter,

Init, C
Final, C

Temp Final

GUARDIAN SYSTEMS
Meter Calibration Bown

Initial

in Hg

Drifice pres drop, in H20

in

das Volume Wet Init, CF
sas Volume Wet Final, CF

Sas Volume Dry Init, CF
Gas Volume Dry Final, CF

Yapar Pressure, mm Hg

[iry Gas Temp Init In, F

In, F

Temp Init Out, F

s Sec

Average Y

iy Gas Temp Final Out, F

Meter Calibration Factor,

Average Em

Average HE

SIGNATURE

H20

Y

INC

on 3/23/87

30.18

- C)--:-r'
-0.39

0,000
5.496

180.000
185.760

17.0
17.0

14.530

110
109

102
102

Q00

1.0111
1.0035%

©.3857
0.6811
0.6823
1.99
1.99

QL0000
7.917

185.760
194.013

17.0
17.0

14.530

93
110

102
101

Q00

1.,0072

0.5542

0.6927

1.92

400

QO ,Q00
11.4634

194.013
206.386

17.0
17.0

14,530

110
114

101
101

1080

0.9943

0.4768

0.6915

1.93

e

4

30.18B

2.0

—0.98

O L0000
10,833

206 .386
217.861

17.0
17.0

14,530

114

116

101
100

Qa0

0.9988

0.7344

0.&682

2.048

30.18

2
—

n

-1.20

b L 0K
12.312

217.861
230.818

17 .C}
17.0

1.00328

O.8551
0.&6781

2.00

N
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Meter Recalibration Box 400
on &/2%/87
Run Number 1 2 3 Average
Barometric Fres, in Hg 30.02 30,02 30.02 30.042
Urifice pres drop, in H20 2.0 2.0 2.0 Z.00
Fres Wet Test Meter, in H20 -3.96 -0.946 -01.95 -0.94
Gas Volume Wet Init, CF 0.000 Q000 0000 0,000
Gas Volume Wet Final, CF 11.243 11.084 11.10%5 33.432
Gas Volume Dry Init, CF 169.841 180.900 191 .980 S42.721
Gas Volume Dry Final, CF 180.200 191.980 203.199 576.079
Temp Wet Init, C 24.0 24 .0 23.6 23.9
Temp Wet Final, C 24.0 23.6 23.5 23.7
Vapor Fressure, mm Hg 22.377 22.110 21.780 Z2.089
Dry Gas Temp Init In, F ‘ 72 98 107 95
Ory Bas Temp Final In, F 98 107 112 108
fry Gas Temp Init Out, F 78 80 87 az
Lry Gas Temp Final Out, F 82 87 92 87
Run Time, sec FO0 Q00 200 2700
Meter Calibration Factor, Y ©0.9%961 0.9970  ©.9994 0.9976
2m L 0,7287 0.7238 0.7341 0.7289
E.m 0.6558 0.6493 0. 6EZ0 0.5534
Lelta HE 2.14 2.18 2.15 2.16
Frevious Y 0.9988 % Difference 0.12%
Frevious HE 2.06 % Difference -4 72U
3 N - /Z‘
Froject /Z{@U Stack Wﬂz/\) f%é
SIGNATURE (ha®
e CANIAENS)
-156- GUARDIAN SYSTEMSINC




-_- - - - - _-‘ - -J -, - . - h A A

//’—

GUARTIIAN SYSTEMS INC
Meter Recalibration Rowx
on &/2%/87

Run Number 1
Barometric Fres, in Hg 30.02
Orifice pres drop, in HZO0 1.0
Fres Wet Test Meter, in H20 —-0.35
Gas VYalume Wet Init, CF 0000
Gas Volume Wet Final, CF 8.300
Gas Volume Dry Init, CF 146 .323
Gas Volume Lry Final, CF 154,475
Temp Wet Init, C 24.3
Temp Wet Final, C S 24 05

Vapor Pressure, mm Hg 22.922

Ory Gas Temp Init In, F Q4
Lry Gas Temp Final In, F ig1
Oy Gas Temp Init Out, F 80
ry Bas Temp Fipnal Out, F 88
Run Time, sec GO0
Meter Calibration Factor, ¥ 1.0110
G'm C0.5427
Fm 0.6874
Delta HE 1.95

Frevious Y 1.0072

Frevious He 1.92

Froiject é @C)

¥
-

30 .02
1.0
-0 55

153.317
161.546

24 .5

24 .4

23.129

101
o8

80
90

QOO

1.0054

0.5443

Q.6888

1.94

400

~0.55

O L0000
8.322

161.346
1649 .841

24.4
24.5

23.198

98
101

90
91

QOO

1.0029

0,3301

0.6928

1.92

4 LDNifference
4 Difference

SIGNATURE C;7§;i?/

Stack

0.08%
-0.87%

7

Average
30 .02

1 .00
- L BE

T

0,000
24 .93%

461.1586
485,862

24 .5

24.6
23.083

8
100

o3
90

2700

1.0064

05457

0 .468%94

1.94

cr~3§?7{
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PITOT CALIBRATION FORM | \

Date A\‘—\-‘%’Y Probe # %I = \
Calibrated By . G‘J \‘/\P\Q%TGMS |

Nozzle Size

SIDE A
A Pgrq 4 B(s) Deviation
(in. H,0) (in. H,0) C (s) Cp(s) - C_(4)
Run # Standard Type "g" P P
1 AS @2 BN .00 |
2 AL ! 8u ~ .90 |
3 A4 b} 24\ — .00\
Cw | .BUD i
SIDE B :
AP, A P(s) Deviation
(1n. ﬁzﬂ) (in. Ho0) C,(8) C,(a) - C,®
Run { Standard Type "s"
1 AD S 221 +. 00
2 A0 S | .87 +.002
Co(8) . 325 |
CALCULATIONS 84~
cp(s) ~ Corgta) [a Pord
(or 0.99) A P(s)

Average Deviation = L | Cp(s) - T (A or B)|
3 &——Must be < 0,01

IEP(A) - 'CP(B)I &—Must be < 0,01

_/

Sy h - b . d d 2
. . 1
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Py ]

/'... ,..l/

PITOT CALIBRATION FORM

. 1

Average Deviation = I | Cpls) - UP(A or B)|

3

|'EP(A) - EP(B)I &— Must be < 0.01

Date Q‘) - \QI “9),) Probe # 3 NEW]
Calibratéd By @ KAR%TQ'QS
Nozzle Size NA
SIDE A
A Pged A P(s) Deviation
(in. H,0) (in. H,0) C_(8) Cp(s) - C (a)
Run # Standard _Type g P P
1 LAS ol -8\ — . 002
2 Al bd LMo +. 001
3 46 , > QUG * .00\
C ) PBUS
SIDE B . % L‘
AP, A P(s) Deviation
(. B30 | (0. Bo0) ¢ (s) ¢, (s) - T, @)
Run Standard Type "s" P P
1 A4 .2 &3y - .00%
. .44 oL Q24 | — 003
3 AS bl . QN + .00
Cat®) Q37
CALCULATIONS
Cp(s) = cP(std) A..E&.t_d. , O
(or 0.99) JA P(s) —_—

&——Must be < p,01

/

=163~
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GUARDIAN SYSTEMS INC
Meter Recalibration Box

700

3
30,02
1.0
-0 .48

0 .O00
9 .5958

276.410
2859 .02

23.1
23.0

21.132

Qb
100

82
88

Q00
1.018&
0 .6303

0.7976

1.4%

“Z Difference

on &/25/87
Run Number 1 2
Barometric Fres, in Hg 30.02 30.02
Orifice pres drop, in HZO0 1.0 1.0
Fres Wet Test Meter, in H20 - .68 -0.468
Gas Volume Wet Init, CF Q.000 0,000
Gas Valume Wet Fimal, CF Q.517 A W
Gas Volume Dry Init, CF 258.042 2&67.026
Gas Volume Dry Final, CF 267,026 276.410
Temp Wet Init, C 23.5 23.3
Temp Wet Final, C 23.3 23.1
Vapor Pressure, mm Hg 21.584 21.32%
Dry Gas Temp Init In, F 72 g6
Iy Gas Temp Final In, F 846 26
Lry Gas Temp Init Out, F F0 74
Ory Bas Temp Final Out, F 74 82
Run Time, sec OO 880
Meter Calibration Factor, Y 1.0277 1.0128
C'm 0.611% 0.6403
F.m 0.7832 Q.B15S
Lelta HE 1.50 i.38
Frevious Y 1.035%6
Frevious HE 1.45

Froject

/L0

% Difference

Stack

~

Average
30.02
1.00
—-i3.68

78 .700

801.478
829 .238

23.3
23.1

21.347

as
94

75

81

2680

1.0196
0L.6272
0.7984

1.44

1.55%

0.41%

@mc/ Y ST ks

~Z AT
SIGNATURE (X, (7
. ()

_/
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29.87

2.0

-1.295

36.082
49 .334

504,675
518.031

19.6
19.46

17.105

106
109

94
96

Q00

1.0240

0.9014

0.7985%

1.44

Initial Meter Calibration Baox 700
on 4/14/87

Run Number 1 2 3
Barometric Fres, in Hg 29.87 29.87 29.87
Orifice pres drop, in H20 0.5 1.0 1.5
Fres Wet Test Meter, in H20 -0.,48 -0.73 -1.08
Gas Volume Wet Init, CF 0.000 6.7%3 16.796
Gas Volume Wet Final, CF 6.753 16.796 36.082
Gas Volume Dry Init, CF 4469 .053  475.4658 485.514
Gas Volume Dry Final, CF 475 .658 485.514 504,675
Temp Wet Init, C 19.5 19.5 19.6
Temp Wet Final, C 19.5 19.6 19.6
Vapor Fressure, mm Hg 16.999 17.052 17.105
Dry Gas Temp Init In, F 85 Q2 101
Dry Gas Temp Final In, F 92 101 1064
Dry Gas Temp Init Qut, F 75 a1 B8
Dy Gas Temp Final Out, F B1 88 94
Run Time, sec 900 60 1500
Meter Calibration Factor, Y 1.0276 1.0356 1.0332

Average Y 1.0284
Cim 0.4481 0.6310 0.7830
Km 0.8046 0.7969 0.8031

Average Km 0.7963
Delta He 1.42 1.45% 1.43

Average HE 1.45

SIGNATURE __ Tl 7 ) - 7

49 .334
63.783

S518.031
532.653

19.6
19.8

17.212

109
111

Q&
Q8

QO

1.0215

0.9842
0.7787

~164-
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PITOT CALIBRATION FORM | ' \

Average Deviation = I ' Cp(a) - UP(A or B)l
&——Must be < 0,01

3

|EP(A) - 'Cp(B)l &—Must be < 0,01

Date 4‘ \"'817 Probe 1 ?)
Calibrated By G KARSTENS
Nozzle Size
SIDE A
A Pgea A P(s) Deviation
N I e I ool I o B s
AL 5% L ]42 A+, 00
AN .59 837 — .Q04
AL . 59 8235 | - .00\
Caa) 930
SIDE B ] %4
AP, A P(s) Deviation
| S Bh) w0 | @ | oW -5@
. 5% 55 vl —
.59 D3 . g4\ —
.9 5S4 U\ —
| Cotd) U\
CALCULATTONS - QA
Cp(8) = Cprgea) [T Ferg
{or 0.99) A P(s)

_/
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