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during the tests. Mr. Rick Scarborough, Mr. Jim Denton and
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I. INTRODUCTION
On March 5, 1981, Guardian Systems, Inc., performed a series
of three particulate emission determinations on the #1-A Stack
wnhich vents emissions from the #1 Coke Battery of ABC in Tarrant
City, Alabama. E.P.A, Methods 1-5 were used to make the de-
terminations on both the front and back half catches. Mr. Bill

Warren of Alabama By Products supervised the plant operation

Mr, Michael Cusick of Guardian Systems, Inc. performed the tests.
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II. SAMPLING AND ANALYTICAL PROCEDURES

General

Stack temperature, pressure, range of velocity heads and
moisture content were determined to correctly set the nomograph
and proper nozzle size for isokinetic Sampling. The meter box
was leak checked form the pump through the orifice as outlined
in Method 5. The equipment used in this test was manufactured
by Research Appliance Corporation and was properly calibrated
before and after the tests (See Calibrations).

The stack was sampled at 44 Points (11 woints on 4 Radii).
Tne sample point location and stack breeching diagram can be found
in Figure 1.

Sampling Techniques

The particulate determinations were made by utilizing the
sampling train in Figure 2, 1Initial ang leak checks of the
sampling systems and pitot lines were performed as outlined in
Method 5 and these were recorded on the data sheets. The nozzles
were calibrated before and after each test using a micrometer and .
were also recorded on the data sheets.

The particulate samples were taken by sampling each point for
2 minutes, The gases were drawn through a heated 10 foot stain~
less steel lined probe. The probe heater was maintained at the
proper setting to obtain an exit temperature of 248 + 25 oF.

(See Calibrations) The gases then passed through a glass cyclone
for removing particulate matter approximately 10 microns and
greater in size, then through a glass filter (Gelman, Class A) of

0.3 microns retention to remove any remaining particulate matter.

The cyclone and filter were maintained at a temperature of

o ),
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248 + 25 °F. The sample box temperatures were recorded at each
point on the data sheets.

The gases then passed through (4) Greensburg-Smith impingers.
The first and second impingers contained 150 milliliters of dis-
tilled water each, while the third was empty and the fourth con-
tained approximately 220 grams of indicating silica gel. These
impingers were placed in an ice bath during the test to maintain
a maximum exit temperature from the last impinger of 68 OF. This
temperature is also recorded on the data sheets. The clean and
cool gases then entered the meter box where the gas flow and
temperature were measured (See data sheets).

Gas analysis for O and CO, were taken during each test
using Fyrite gas analyzers. Particulate catches were placed in
sealed petri dishes. The acetone washes of the nozzle, probe
and cyclone were combined and placed in sealed containers. For
the series of tests an acetone blank of approximately 400 mill-
iliters was placed in a sealed container. These containers were
transported to the laboratory for analysis. In our laboratory,
the back-half train, (everything between and including the back-
nalf of the filter holder to the third impinger) was prepared
for analysis by first measuring the volume of liguid in the
first three impingers and then transferring the liquid to a
sample container. All parts of the back-half were rinsed with
distilled water and the rinsings were added to the same sample
container,

Analysis - Front-Half

The Filters (Gelman, Class A, without organic binder,

/
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minimum 99.9% retention for particles of 0.3 microns as deter-
mined by DOP tests) were prepared for the field test by de-
siccating at 68 + 10 °F and ambient pressure for 24 hours and
weighing at intervals of at least six (6) hours to a constant
weight (less than 0.5 milligrams change from previous reading).
Upon return to the laboratory, the filters were again subjected
to the same procedures as outlined above. The weights are
recorded in a bound laboratory book and were transferred to the
laboratory sheets in this report. During each weighing the
filter was not exposed to laboratory atmosphere for more than
two (2) minutes and the relative humidity of the laboratory

was less than fifty percent (50%).

The acetone washings, along with the acetone blank for
the group of tests, were evaporated to dryness in tared glass
beakers. They were then desiccated for twenty four (24) hours
to a constant weight.

The moisture conten£ was determined for each run by measur-
ing the increase in 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.

Analysis - Back-Half

The water and water rinsings were evaporated and the residue

weighed. These results are reported under the test results section.

/
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' STACK BREECHING DIAGRAM
I AND SAMPLE POINT LOCATION
FOR
l STACK 1-4
7
l 4
l 140’
l _T‘_,rm,_dl J, Sample Point Inches from wall
/ h
l | N . 1 2.5
an’ 2 8
l 3 13.4
4 19.3
5 25.6
I 6 32.4
7 39.8
I 8 48.2
9 57.8
l 10 69.7
11 86,9
Figure 1
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ITI. SUMMARY OF TEST RESULTS

Both the front and back half catches were analyzed and
reported. Emission rates in pounds per hour are summarized
below. Summary results are found in Table 1~3 with complete

results immediately after.

Test # 1 2 3 Average
Front-Half 43.56 53.33 33.45 43,45
Back-Half 18.68 53.82 41.90 38.13
Combined 62,24 107.15 75.35 81.58

N /
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SUMMARY OF FRONT HALF TEST RESULTS

Test Number
Date
Time
Moisture, %

Gas Temperature,
OF

Stack Velocity,
f/s

Volumetric Flow,
ACFM

Volumetric Flow,
DSCFM

Concentration,
Grains, ACF

Concentration,
Grains, DSCF

Particulate Mass
Rate, lbs/hr

% Isokinetic

TABLE 1

1l
3-5-81
900~1130

2.44

393

18.23

291,411

177,163

0.017

0.029

43.56

93.43

2

3-5=-81

1240-1448

3.78

404

17.50

279,731

165,597

0.022

0.038

53.33

97.31

3

3-5-81

1530~-1700

5.48

405

16.56

264,677

153,781

0.015

0.025

33.45.
97.37

/
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TABLE 2

SUMMARY OF BACK HALF TEST RESULTS

Test Number 1 2 3
Date 3-5-81 3-5-81 3-5-81
Time 900-1130 1240-1448 1530-1700
Moisture, % 2.44 ‘3.78 5.48
Gas Temperature, .

o 393 404 405
Stack Velocity,

£f/s 18.23 17.50 16.56
Volumetric Flow,

ACFM 291,411 279,731 264,677
Volumetric Flow,

DSCFM 177,163 165,597 153,781
Concentration,

Grains/ACF 0.008 0.022 0.018
Concentration,

Grains, DSCF 0.012 0.038 0.032
Particulate Mass

Rate, lbs/hr 18.68 53.82 41.90

% Isokinetic 93.43 97.31 97.37

/
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SUMMARY OF COMBINED TEST RESULTS

Test Number
Date
Time
Moisture, %

Gas Temperature,
O

Stack Velocity,
/s

Volumetric Flow,
ACFM

Volumetric Flow,
DSCFM

Concentration,
Grains/ACF

Concentration,
Grains/DSCF

Particulate Mass
Rate, lbs/hr

$ Isokinetic

TABLE 3

1
3-5-81
900-1130

2.44

18.23

291,411

177,163

0.025

0.041

62.24

93.43

2

3-5-81

1240-1448

'3.78

17.50

279,731

165,597

0.045

0.076

107.15

97.31

3

3-5-81

1530-1700

5.48
405
16.56
264,677
153,781
0.033
0.057

75.35

97.37

/
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NOMENCLATURE -ﬁ\\\

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, (ft2)
As - Area of Stack, (ft2)

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

Ca - Acetone blank residue concentration, mg/g

C, - 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, 1b/DSCF

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

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
DSCMS3 ; Dry Standard Cubic Meters per second
EA - Excess Air, %
I - Isokinetic Sampling, %
Km - Orifice Correction Factor, (dimensionless)

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

/
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//’F NOMENCLATURE « continued -ﬁ\\\

La - 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,

Li - Individual leakage rate observed during the leak check
conducted prior to the "ith" component change
(i =1,2,3,...n), CFM.

Lp - Leakage rate observed during the post test leak check,
££3/min. (cfm).

Ma -~ Mass of residue of acetone after evaporation, nmg.

Md - Molecular weight of stack gas; dry basis, 1b/lb-mole.

Mn - Total amount of particulate matter collected, mg.

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

Mw - Molecular weight of water, 18.0 g/g-mole (18.01 1lb/lb-mole)

AP - Velocity head of stack gas, in. H20

Pa -~ Density of acetone, mg/ml

Pbar - Barometric pressure at the sampling site, in. Hg

Stack static pressure, in. H,0

Pg 5

Pm

Meter pressure, in. Hg

PMR - Particulate Mass Rate, 1lbs per hour

Ps - Absolute stack pressure, in. Hg

Pstd - Standard absolute pressure, 29,92 in. Hg

Pw - Density of water, 0.9982 g/ml (0.002201 lb/ml)
Qa - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

3

R ~ Ideal gas constant /OK-g—mole

0.06236 mm Hg - m
(21.85 in. Hg-ft3/

6R-lb-mole)

SCF - Standard Cubic Foot

ta « Ambient Temperature, °F

o]

tm - Average Temperature of meter, °F

ts - Average Temperature of stack, °p

e /
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NOMENCLATURE - continued

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

Vle = Total volume of liguid collected in condenser and silica
gel, ml

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

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

Vn = Volume collected at stack conditions through nozzle, ACF
Vs -~ Average stack gas velocity, ft/sec.

Vw(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, H,O
2
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.

VAP = Average of the square roots of the velocity pressure,
in. H,C
2

® =~ Total sampling time, min.
@1 ~ Sampling time interval from the beginning of a run
until the first component change, min.
@i ~ Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min,

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

%COZ’ %02, %Ng, %C0 -~ Number percent (%) by volume (dry basis)
of each compound in the stack gas.




5.

10.

11.

12,

13.

ECUATIONS j\\\

Ps = Pbar +—E§—
13.6
Pm = Pbar + H
13.6 —_—
Pbar + AH
Tstd 13.6
Va(std) Vpt ) Pstd
Vw(std) = 0,04707 VlC
B = vw(std)
WS v + V
m(std) w(std)
Md = 0.44 (%COZ) + 0.32 (%02) + 0.28 (%N2 + %C0)
MS = Md (1 = BWS) + TB(BWS)
Vg T KPCP (VYAp) aveg. T
s
M P
5 s
Qa = (vs) (AS) {(60)
F
528 S
Q = Q (1 - B ) y ! )
s a ws Ts 29.92
c = ﬁ).0154 (Mn/Vmstd)J
EA = AOZ - 0.5 %CO 100
0.264 %N2 (%02 ~ 0.5 %CO)
Cc
C50 = 5
[ (1.5)(%0,) - 0.133(%N,) - 0.75 (%C0) :I
1 -
21
Cip = c 12
% 002

/
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15.

16.

17.

18,

19.

20.

PMR

Ca

I =

EQUATIONS - continued -ﬁ\\\

60
= (CS)(QS) ("7666—)
v
T (0.002669) (V. ) + —— (p + M)
s . ]
B te To bar = 1577

(0.0154)(Mn) /vn

100 V
n

60 0 v An

= Vm - (Lp - La) e

/
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® 0 0 6 6 5 8 0008 00
1 F‘:)\-l‘-‘ T HAuF

3.5 =81 Run Numoer

3020 Date
-« g 0 Barometric Pressure (in. Hg.)

g8 « 0 0 Static Pressure (in. H50)
41«56 g Time (minutes)
393 .00 Meter Volume (corrected)
6900 Stack Temperature (°F)
. g 7 Meter Temperature (°F)
«257 Meter Pressure (in. H20)
78610 59 Root Velocity Pressure

22«30 M of Particulate

16+00 :Ml of water coudenused

400 * 02

266+386993 % €0 >
Stack Area (Fi<)
Pitot Correction Factor

*000767 yyrz1e Area (Ft2)

« & ¢ 0 8 5 O 80 8 4N

1. Stack Pressure
723 * ; Inches Hg
* 30 Millimeters Hg
2 .
Meter Pressure
g 025 1/ hes Hg
; 768+ 35 millimeters Hg
[ ]

Meter Volume
41930 p.y standard Cubic Feet
. 1187 Dry Standard Cutic Meters
4 « Water Volume
12050 standard Cubic Feet
* 030 standard Cubic Meters
S+ pNoisture Content
* 0244 (Convert to % X 100)
6 ¢ tolecular Weight Dry
2928
7 « Molecular Weight Wet
2900
8« Stack Velocity
18e¢23 Feet per Second
5 e5¢6 Meters per Second
9+ Volumetric Flow
29,4110 Actual Cubic Feet per Minute
1375314 Actual Cubic Meters per Second
10 « Volumetric Flow
177,163 Dry Standard Cubic Feet per. Minute
8356121 Dry Standard Cubic Meters per Second
11« Concentration N g '

0287

0657
15 . Particulate Mass Rate

4356 Pounds per Hour
16 o Volume at Nozzle

63971
1953

170 Concentration
+0174

* 0
% Isokinetic 398
2343

a " o 9 8 & 4 0 08 0 8

Grains per Dry Standard Cubic Foot
Grams per Dry Standard Cubic Meter

Actual Cubic Feet
Actual Cubic Meters

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter




1« BAE HALF run Nusb
3"5“81 ,un umber

30+ 20Pate
-« g o parometric Pressure (in. Hg.)

8800 ,SFat,i.i E.’re.:sux;'e (in. Hy0)
410569':;1? l:lugu es( -
393400 jeter Volume correg e

Stack Temperature ( F)

6900 o

Meter Temperature (°F)
Lz e e o, S
33.500% SLoCIty
of Particulate

22.30 M1 of water condensed
1600; St
% Op

400

. % COp ‘
266+3869 2 Z ‘Ttack Area {(F£2)

Pitot Correction Factor
*000767 yozzle Area (Ft2)

1% <iack Pressure
3013 Inches Hg
) 76530 yil1imeters Hg
* Meter Pressure
30225 ynches Hg
3 76835 Millimeters Hg

Meter Volume
41930 ppy standard Cubic Feet
) 1+ 187 ppy Standard Cutic Meters
4 o Water Volume
1+050 standard Cubic Feet
¢ 030 Standard Cubic Meters
5« pMoisture Content
» 0244 (Convert to % X 100)
6 » lolecular Weight Dry
2928
7« Molecular Weight Wet
' 2900
B ¢ Stack Velocity
18+ 23 Feet per Second
5+ 56 Meters per Second
9 « Volumetric Flow
291,611 Actual Cubic Feet per Minute
13745314 Actual Cubic Meters per Second
1 0 » Volumetric Flow
177,163 Dry Standard Cubic Feet per Minute
836121 Dry Standard Cubic Meters per Second
11 Concentration
e0123 Grains per Dry Standard Cubic Foot
«0281 Grat_r}s per szy Standard Cqbic Meter
15 Particulate Mass Rate
13+63 Pounds per Hour
16« Volume at Nozzle
68+971 Actual Cubic Feet
10353 Actual Cubic Meters

1 7 « Concentration
e0075 Grains per Actual Cubic Foot
«0172 Grams per Actual Cubic Meter

18 e % Isokinetic
9343
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3=-5=81

Run Number

30« 20 Date
-« 9 0 Barometric Pressure (in. Hg.)

8 8« 0 Q Static Pressure (in. H50)
410569 Time (minutes)
393,00 Meter Volume (corrected)

69¢00 Stack Temperature (°F)
. g 7 Meter Temperature (°F)

« 2 5 7 Meter Pressure (in. H»0)
11160 Sq. Root Velocity Pressure

29430 Mg of Particulate
1600 Ml of water condensed

400 %°02

266386993~ 00

1

Stack Pre533ure

Stack Area (FL2)
9 pitot Correction Factor
00767 Kozzle Area (Ft2)

7 6."03 * ;g Inches Hg
Millimeters Hg

Meter Pressure

025 14ches Hg
76835 vjr1imeters Hg

Meter Volume

41950 Dry Standard Cubic Feet
12187 Dry Standard Cutic Meters

4 ¢ later Volume

12050 gtandard Cubic Feet
* 030 standard Cubic Meters

5¢ woisture Content

*0244 (Convert to % X 100)

6 * tolecular Weight Dry

2928

7 ¢ Molecular Weight Wet

2900

8+ Stack Velocity

18+ 23 Feet per Second
5 ¢ 56 Meters per Second

9 « Volumetric Flow

291,411 Actual Cubic Feet per Minute
1375314 Actual Cubic Meters per Second

1 0 » Volumetric Flow

177,163 Dry Standard Cubic Feet per Minute
836121 Dry Standard Cubic Meters per Second

1 1 « Concentration

« 04 (o Crains per Dry Standard Cubic Foot
v 0938 Grams per Dry Standard Cubic Meter

15 Particulate Mass Rate

6224 Pounds per Hour

16 Volume at Nozzle

68971 Actual Cub?c Feet
16953 Actual Cubic Meters

1 7 « Concentration

«c0249 Grains per Actual Cubic Foot
«0570 Grams per Actual Cubic Meter

1 8 o % Isokinetic

9343

® ¢ 0 0 8 88 % 0 N0 0




2+ Féony AACF
3-5=81 Run Number

30+ 20 Pate

-+ @ g Barometric Pressure (in. Hg.)
88+00 Stat:fEc Pressure (in. HZO)
40055 Time (minutes)

404900 Meter Volume (corrected)
70 « 0 Q Stack Temperature (°F)
. 3 Meter Temperature (°F)

e 2 4 4 Meter Pressure (in. H0)
9960 sq. Root Velocity Pressure
34010 M Of Particulate
1700 Ml of water condensed

3,00 ° 02

% CO
266+ 386993‘Stacﬁ Area (Fe2)

4 pitot Correction Factor
* 000767 Nozzle Area (Ft2)

1.

Stack Pressure
30 14 15ches Hg
76556 yi1limeters Hg

2°* \)eter Pressure
3025 1nches He
768 ¢35 Millimeters Hg
e

Meter Volume
40+ 821 ppry Standard Cubic Feet

1156 pry Standard Cutic Meters
4 » Water Volume

1 ¢« 605 Standard Cubic Feet
e 045 standard Cubic Meters
5« VNoisture Content
«0378 (Convert to % X 100)
6§ ¢ lolecular Weight Dry

2916
7+ Molecular Weight Wet

2874
g« Stack Velocity
17«50 Feet per Second
5 . 3 3 Meters per Second
9 «» Volumetric Flow
279,731 Actual Cubic Feet per Minute
1320190 Actual Cubic Meters per Second
10 » Volumetric Flow
165597 Dry Standard Cubic Feet per Minute
781535 Dry Standard Cubic Meters per Second
11 Concentration -

0376
* 0 0

Grains per Dry Standard Cubic Foot
Grams per Dry Standard Cubic Meter

15 TParticulate Mass )
5% 33 Pounds per Hour
16 , Volume at Nozzle
Actual Cubic Feet

68957 .
14953 Actual Cubic Meters

17 Concentration
Grains per Actual Cubic Foot

c0222 Grams per Actual Cubic Meter
) +0508
18 % Isokinetic

9731

i
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2 BA(.C HACE
3-5=81 Run Number

30+ 20 Date
~ o § 8 Parometric Pressure (in. Hg.)
88 e« 00 Static Pressure (in. H20)
40+ 55 Time (minutes)
404 ¢ 00 Meter Volume (corrected)
70 « 00 Stack Temperature (°F)
63 Meter Temperature (°F)
e 2 4 4 Meter Pressure (in. H50)
10050 54 Root Velocity Pressure
34010M of Particulate
17.00M of water coundensed

3400 % 02

266386993 % C02 5
«84 ctack Area (Fi<)
Pitot Correction Factor

©000767 \ s1e Area (Ft2)

Stack Pres%uae 14
[ ]
16556 Inches Hg
Millimeters Hg

Meter Pressjuge "
*25 Inches Hg
768+ 35

Millimeters Hg
Meter Volume

40821
1156
4« VYater Volume

Dry Standard Cubic Feet
Dry Standard Cutic Meters

12505 standard Cubic Feet
* 045 standard Cubic Meters
5+ wvoisture Content
*0378 (Convert to % X 100)
6 * tolecular Weight Dry
29+ 16
7 ¢ Molecular Weight Wet
28+ 74
8 ¢ Stack Velocity
17«50 Feet per Second
5 e 33 Meters per Second
9 « Volumetric Flow
279,731 e Actual Cubic Feet per Minute
1320190 Actual Cubic Meters per Second
1 0 » Volumetric Flow
165597+ Dry Standard Cubic Feet per Minute
781535 Dry Standard Cubic Meters per Second
1 1 « Concentration
e 0379 Grains per Dry Standard Cubic Foot
. 08¢ 7 Orams per Dry Standard Cubic Meter

,\‘.“T.*LJ,E«Q\Mtia};}gte Mass.Rate _ . + )
53 .82 FPounds per Hour
1 6 « Volume at Nozzle
68957 Actual Cubic Feet

1953 Actual Cubic Meters

1 7 « Concentration
e 0224 GOrains per Actual Cubic Foot
«0513 Grams per Actual Cubic Meter
186 % Isokinetic

97«31

N
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2+ CCmBiwzd
3-5=81 Run Number

30« 20Dpate
-+ 8 8Barometric Pressure (in. Hg.)
8 8 » 0 OStatic Pressure (in. H,0)
40 ¢ 55Time ' (minutes)
404 « 0 OMeter Volume (corrected)
7 0 » 0 OStack Temperature (°F)
¢ § 3Meter Temperature (°r)
e 2 4 4Meter Pressure (in. Hy0)
200 ¢ 108q- Root Velocity Pressure
34+ ) QMg of Particulate
17 e00M of water condensed
3400%0p

266¢386993% COp
e g 4 Stack Area (F£2)
« 0007617 Pltot Correctlon Factor

Nozzle Area (Ft2)

1o
ftack Pr'essglae. 1
765.561nches Heg
2. Millimeters Hg
Meter Pr'essyse.
I
7684¢35 nches Hg

Millimeters Hg

Meter Volk\r&e. 821

1156
4 « \yater Volume
12605 standard Cubic Feet
* 045 gtandard Cubic Meters
Moisture Content
*+0378 (Convert to % X 100)
6+ olecular Weight Dry
2916
7+ Molecular Weight Wet
28«74
8 *  Stack Velocity
17+ 50 Feet per Second
5+ 33 Meters per Second
9°* vyolumetric Flow
279,731+« Actual Cubic Feet per Minute
1320190 Actual Cubic Meters per Second
10+ Volumetric Flow
165,597+ Dry Standard Cubic Feet per Minute
78+ 1535 Dry Standard Cubic Meters per Second

1 1 « Concentration e _ . _
e01755 Grains per Dry Standard Cubic Foot
e 1727 Grams- per Dry Standard Cubic Meter

15 « Particulate Mass Rate
10715 Pounds per Hour

16+ Volume at Nozzle
68957 Actual Cubic Feet
14953 Actual Cubic Meters

17+ Concentration
e 0447 Grains per Actual Cubic Foot

« 1023 Grams per Actual Cubic Meter
18« % Isokinetic

97«31

Dry Standard Cubic Feet
Dry Standard Cutic Meters




3. Fai HALF

3-5=81 Run Number
30¢20pa¢e

= ¢ 79 barometric Pressure (in. Hg.)
88-00 Statn.c Pressure (in. H,0)
37119 Time ' (minutes)
405 ¢ 00 Meter Volume (corrected)
62 ¢ 00 stack Temperature ( F)
¢ 54 Meter Temperature (°F)
* 2 3 Meter Pressure (in. H,0)
62 5085sq. Root Velocity Pressure
46+ 70Mg of Particulate
179+ 00M of water condensed
3¢00% 0o
266+386993% COy
e g 4 Stack Area (Ft2)
c 000767 Pitot Cor'r'ect:l.on Factor
...,,..,.,,,,,NozzleArea (Ft)

1 e
ftack Pr‘essyrée. 1

765.561nch?s Hg
2. Millimeters Hg
Feter Presijrbe
I ches Hg
5 76810 yi1yimeters Hg
[ ]

Meter Volume
932 Dry Standar'd Cubic Feet
4+ uater Volum‘e. 074 Dry Standard Cutic Meters
2+ 198 sgandard Cubic Feet
* 062 standard Cubic Meters
5 ¢ \Voisture Content
* 0548 (Convert to % X 100)
6 ¢ tolecular Weight Dry
2916
7 ¢ Molecular Weight Wet
2855
B ¢ Stack Velocity
16 ¢ 56 Feet per Second
5 e 05 Meters per Second
9 ¢ Volumetric Flow
264,677 Actual Cubic Feet per Minute
1249143 Actual Cubic Meters per Second
10 o Volumetric Flow
153,781 Dry Standard Cubic Feet per Minute
72¢5769 Dry Standard Cubic Meters per Second
11 . concentration

0254

0581
1 S e Partlculate Mass Rate

3 3 4 5 Pounds per Hour
1 g o YOlume at Nozzle
Actual Cubic Feet

65286
Cubic M
10849 Actual Cubic Meters
17 Goncentration
0147

336

Grains per Dry Standard Cubic Foot
Grams per Dry Standard Cubic Meter

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter

[ ]
% Isokinetic

9737

18-




3. BACK HALE
3-5«81 Run Number
30 ¢ 20Date
- ¢ 7 9Barometric Pressure (in. Hg.)
8 8 ¢ 0 0Static Pressure (in. Hy0)
37 e 119Time (minutes)
405+« 0OMeter Volume (corrected)
6 2 » 0 0Stack Temperature (°F)
¢ 5§ 4Meter Temperature (°F)
e 2 3Meter Pressure (in. Hy0)
78 « 30Sq. Root Velocity Pressure
46+ 70Mg of Particulate
176« 00M of water coundensed
300% 02

266+336993% C0O,
AStack Area (F£2)
Pitot Correction Factor

«e0007617 >
Nozzle Area (Ft<)

® & & & 8 & & 5 s s e s a8
1 e
ftack Pressgrde. 14

765.56Inches Hg

Millimeters Hg

*24 1 hes He
768 ¢10y;)1imeters Hg

Meter Volgm,? « 932

1¢074
4 ¢ Vater Volume

2+ 198 gangard Cubic Feet
* 062 gtandard Cubic Meters
5* pMoisture Content
*+ 0548 (Convert to % X 100)
6 * )olecular Weight Dry
2916
7 * Molecular Weight Wet
2855
8 » Stack Velocity
16+ 56 Feet per Second
5 e (05 Meters per Second
9+ Volumetric Flow
264,677+ Actual Cubic Feet per Minute
1249143 Actual Cubic Meters per Second
1 0 o Volumetric Flow :
153,781 Dry Standard Cubic Feet per Minute
1T2¢5769 Dry Standard Cubic Meters per Second

1 1 « Concentration
e0318 Grains per Dry Standard Cubic Foot

c0728 Grams per Dry Standard Cubic Meter
15 e Particulate Mass Rate e
4190 Pounds per Hour
16 » Volume at Nozzle

65+286
1849

17 Concentration
018

*0423
18 * Isokinetic

97317

.

Meter Pressgrbe

Dry Standard Cubic Feet
Dry Standard Cutic Meters

|
!

Actual Cubic Feet
Actual Cubic Meters

5 Grains per Actual Cubic Foot
Grams per Actual Cubic Meter




3. ComPIvED

Run Number
3=-5=81 Date
30-20 Barometric Pressure (in. Hg.)
880 OStatJ,c Pressure (in. H,0)

Time (minutes)
3711 9Meter' Volume (corrected)
4 2 g : gg'Stack Temperature (ZF)
Meter Temperature (°F)
* AMeter Pressure (in. H20)
s8q. Root Velocity Pressure

14080, o particulate

4670 Ml of water condensed
1700
% On

3.00
% CO
266-395993§tacﬁ Area (Ft2)

* 84 pitot Correction Factor
* 000767 Kozzle Area (Ft°)

1 * ctack Pressure

30+ 14 1nches Hg
765¢56Mi11imeters Hg
2+ \Neter Pressure
30 ¢ 24 Inches Hg
768+ 10Millimeters Hg
3¢ Meter Volume
37 ¢ 932 pry Standard Cubic Feet
1 ¢ 074 Dry Standard Cutic Meters
4o Water Volume
2 ¢ 198 Standard Cubic Feet
¢ 0 6 2 Standard Cubic Meters
5 » Noisture Content '
e 0548 (Convert to % X 100)
6+ lolecular Weight Dry
2916
7 « Molecular Weight Wet
2855
g ¢ Stack Velocity
16+ 56 Feet per Second
S e 05 Meters per Second
9 « Volumetric Flow
264,677 Actual Cubic Feet per Minute
1249143 Actual Cubic Meters per Second
1 0 » Volumetric Flow
153781 Dry Standard Cubic Feet per Minute
725769 Dry Standard Cubic Meters per Second

11 . Concentration
«0572 Grains per Dry Standard Cubic Foot
1309 Grams per Dr'y_Standar'd Cubic Meter
15 , Particulate Mass Rate
_ . 7535 Pounds per Hour
16 o Volume at Nozzle
Actual Cubic Feet
65286 Actual Cubic Meters

1849
17 Goncentration
Grains per Actual Cubic Foot
« 0332 .
c0760 Grams per Actual Cubic Meter
18 e % Isokinetic
9737







FIELD DATA SHEET

PLANT A'B C RUN #_ / GUARD'A ...f:.slfﬁ
l ocation __Col Dne d/ g DATE 3/5—/3’/

2610 - 197H STREET SOUTH
2 s , BIRMINGHAM, ALABAMA 35209
BARO. pRes.__ 22 1O e _TenpD — TELEPHONE 205/879-1850

OINT TIME METER STACK METER TEMP.*F  [;mp BOX METER verocity | Vacuum | sTATIC PRESSURE "H
o. o TEMP *F TEMP | TEMP |PRESSURE |PRESSurE | Pressure
MIN YR |voL  FT.3 IN_ louT |Ave |'F ‘F "HL0 "H R0 "‘Hg . =9

2 1103 '
|0 | 297 7|57 |57 |97 |050| 5 | o5 | 4 |77
) 71.9 {370 2 lsvieolyZlays| 2 |o= 2 o172
/ 172-¢ 1391 |6d ¥ ¢] |431295 | o D | 2 arom__ S,
( 773.71 29% |6 {53 (ot | y3lovs | .7 |07 |2 o 223
1M6 | 39¢ (6|53 [t5]5012495 | .0 bl | 2
715.¢ | 902 | |53 |esloo (245 | .7 1,7 |2 spoalan
T3 | (02 |10 59 164 |50 |ays” fe 106 |2 Rtz
. W
1775 139¢ 120 |57 j¢2 150 (295 | .5 |.p5 | ] |sameie soxnol s
N3] |34 (70 lpo b |59 | 2ys| 57 |pq | (NETERExnoa
1789 | 335" |70 lep kg |50lavo | .5~ |os | jrromer
TEMP, DEVICE _Qnufe
777.7 {330 |1 lbo lws'|50 yp ¢ DY / PROBE LGTH. /2
- PROBE LINER S5
2.6 23 PROBE HTR SET._Z2_
0. | yjd |ip|en]e9|50]280| 6 |06 |1 |rueenrew £
2816 | 03 letlea o5 lso 30| 7 .07 |2 s
7925 | 396 |72 |wd |pr 50235 | .7 07 | 2 pilit -0k >’
78251 593 174 (64 1e9 |50 2y0 | v DY | 2 | ket Sk 0%
84,6 | 397 |79 |64 k7 Bz lado| v | oy | 2 | - 70047
1956 | $35 D4 | ed o9 selevsd] .8 oz |2 id
1.0 | 593 76|66 71 |52]aes | .7 | .07 |2
V-3
18376 dov 77 |if, |22|52|<¢s5| .7 |07 |V O
/ T8%57 903 98 |pl |22)70]ads | ¢ | .06 || o° ¢
| 171993 | g 190 loe |9zlsd (25| = [ og |, TR s
l’ 790- 1 | 3395 |10 lbGla3l5¢ (240! ¢ 04 | o, - 4
| A:620 0,” /o
My |2 N w —

=J5F




"FIELD DATA SHEET

PLANT ”"5 C RUN # / GUARDIA --f:us:.:??l
ILOCATION Cale Ovam pate __3/5/%/ 2610 - 19TH STREET SOUTH
_ . BIRMINGHAM, ALABAMA 35209
BARO. PRES. TIME // .30 TELEPHONE 205/879-1850
I%I.N'r TIME METER sTack METER TEMP, 'F 5_.2:“ ?:5’59 'nggssunns ;:é.gscl_::; '\E/raigg:g STATIC PRESSURE "H,
el 2|
- 3757 . 3757
1y 29,2 425 (70 (6T (09| 421230| /O | .40 2 |- ;ZTE':”
| SER M2.4 420 |72 |60 |720¢7 235 Jo | o | 2| w
3 |50 19357 377 |94 69 2 |50 |24p | .90 | .07 |2 | wam
_I“ g2 | | 244.5 m@% 2870 f |50 Jayp | B0 | 0% | 2 Tota
-IS— sy | | 1295.5 3971 |72l ¢ |50 lays| .70 |07 | 2
KL M90.57| 402 |771|7¢ |t{ |st|2¢s | , 70 | .07 L opertion
Deorller
.|7 59| | |Ba2 Yluny (90|20 |# |5z l2¢s| 0 02 | 2
_ 7 Lo \ 773. 3 2/l 01|70 72¢ |72 245 |, 60 O (o { SAMPLE BOX NO.
. . METER BOX NO._92¢
Ia - 199.2 | 41/ |75 v 17252 340_ 00 Db | ! METER aH@___ /- 27
] - ; PITOT, P
io “f 200 ! 335 |72 OF| 72|52 |2F0 | 4 0e / TEMP. DEVICE _Qungs,
[ g sl 1370 |24lpgl7l |5 |2d0]| up D6 / PROBE LGTH. %
T PROBE LINER —22
'p/th 2,787 PROBE HTR SET._25_
l vy 302.0 4/9 (o, @f/ 6{ 52 =2 20 @O ,Ob Y AMBIENT TEMP. _& ¥
I7 70 203.0 | 41t |7n loet In2l52|23567| 40 |,09 | =2 |frl notes
_lB 72| | god.l | 576 | 72| ep 09|52l 2351 70 | 07 | 3 sk Al
9 |24 \ 05 [ | 293 (12 lae !9 (5 BS| F oz |2 3’///_34',?-
o - FlFT 5
l‘? Y, \ Fou t 1397 124 |66 |70 52240 10 |07 e 273
G _loyg } 2001 | 405 124 166 (20 |52| O] .€d | 0% |2
|7 30 / 8037 | 404 176 a6 |70 52|40 70 |08 |2
2 l7e / 309.1 | 445 717 (bR (23 |52| zd0| 710 |0 | T
Ie 7y 810.0 | 3717 (27|67 22|5¢ 1240 | 6o loe [T
0 _l<6 a0 9 3¢ 08168193 |59 |12Y0| 50 L5 I
i |78 J( 32|23 HI¥ug 34 ass| g |04 | |
] g
, '
1| ¥ Ao 2 v 39Y 0614 "M‘/
]
=26 = ‘2‘57




2809 Cantral Avense.
205/879-

GUARDIAN SYSTEMS ..

Birmingham , Alsbama 35209
1850

Run Number /
Date s
Location_ AAR¢  Sittk o /-4
Amount liquid lost durimg transport NN S
T
Acetone blank volume, ml AL SO
: %, -
Acetone wash volume, ml ﬁﬁﬁﬁft,/‘fs
Acetone blank concentration, mg/mg O .27 Xeo =7

Acetone wash blank, mg

- Z

Filter Collections (mg)

Probe and Cyclone Wash (mg)

Filter # (O 45 Dish # s
Gross 2C 42 Gross J Y55 8C)T
Tare 295 & Tare Y55 22.7
Net /9. ¢ Acetone Blank — ./
Net é.ﬁ’ 7

Total Particulate Capture 7J; / mg.
Water Silica Gel
Final 3i 7 Final L¢S5. 2
Initial 2¢O Initial  £5°7 J
Net . /7 Net s.3
Total Water 22 3

K\\h_ Aporoved By

-27=-

GUARDIAN SYSTEMS INnc






FIELD DATA SHEET

| 4BC e R GUARDIAN 5=
Locmow_co_&_k Oaptmn 4 /-7 oate _3/5/% 1 2610 - 19TH STREET SOUTH
I BIRMINGHAM, ALABAMA 35209
BARO. PRES. R mve 2. YV pa TELEPHONE 205/879-1850
Pcnn-r M";nM:uR voL FT.3 iz:n%'fr mTeos 'AVG :'r}:np ?Fgﬁp FA"%:..ERE fszgsune ﬁﬁ;sure __572 :
st |7
it 872.0| 430 | @ |y |yl sd|240| 50 Vo | | L
- |Y3g Bs52.9| 42 |ug|ye |01|5H|290] .20 |02 |2 i 27
Lo | ssa| 419 o [ud a7 592l .70 forle | wm_ 2.
_If/ 7z 134.4 (B |70 |4d|67)|56 |20| EO | 0%-| 2 o 3L
5 |7¢ \ 730,01 %8 |0 lod |47 181240 50 |pB- | =
.|& 76 \ ¥326.9 | 597 (70 l6¢ lo7 |{¥|245 | .20 07 | ORIy ‘
7 157 \ 8280 | 392 |10 |odf 67|48 |240 | g0 |08~ | 2 Daver |
lZ ko \ 3%.0 | 294 74 ¢ 69 0 _|_¢0 F0 ¥~ | 2 SAMPLEBQXNO.‘{M.’F
v M NO. Y222
I‘? oz 399 | »70 1 |ed (69 |50 20| b0 26" |/ v o 25
R0 _los) 1340 | 396 74 lod 169150 lavo | wo g1 1 |rome—tis
Jlee] [ {6 |55 | rdledpglrolras | 5o “o5| i |erose com iz
PROBE LINER 22
l—Mfc’ ’ PROBE HTR SET._-&
L V&4 g"/zlg’ 775 % 6‘/ éé o\ 23s” ,")ﬂ 10'7.; / AMBIENT TEMP, 52
70 g‘/}S’ (Ll 7/ (C CEIS2|23S | 7)o 0 I Fup/ NOTES
t o/ { (/ . . . / W’aﬁ_
| 72 | | |8M.S | Tor |2¢14€|70|s2 230 | €0 | g5 W
L G| /17 Dol lsolBe | 20 ["pze| | | veegints
2e |\ | N4 |21 |4 WS |swl230| €] p8 | | _las
Bz || |84 |73 prige p3ls2lese| 90 | 09| ) o3
" 30 8‘7/39’ V?—'f VEV 727 |52 |2357| e | Lo2-] / €CCp- 3,7
_T so 1) |849-7136C T2 l( 9 b3 lst|235| 20 o2 7 | 0,7 17
W[ 1827119 byrlirpslselere]| ¢0 | o8-/ |
t s || B 7 (395 [fly pr ke oo |0 [ozr|/
o [ pemwlse [ s po[svbsse] co [7per] |,
731"
[ N 7 N4 Y4 -
l ‘]’0_({0 40‘\ N b Y 4%}/ /
3 Lo At W



4 C

FIELD DATA SHEET

GUARDIA

PLANT RUN # ‘Z-t _ .-f:.s:::su
I LOCATION Col OnpaIMN\ DATE 2[2[22.__ 2610 - 19TH STREET SOUTH
‘ BIRMINGHAM, ALABAMA 35209
BARO. PRES. e _ L2570 TELEPHONE 205/879-1850
1'."1_ M':'M:uﬂ V:LETEFI:-' . i‘;:'%'sF :ETE:::MF.‘::G :lr:E:"; ig'ﬁp 'pg';é':s:%RHE ;’Efgﬂscd;: .\P./'EZ;;‘\::;\ STATIC PRESSURE "HzC
. O PROBE TIPSIZE
# L ﬁglz‘oj BEFORE AFTER
m s ‘ v /'577:,375' -57'73_.7-‘\'_‘
[ 1R 8134 #5 170 |y 0952|230 | .50 | 05| [ |5 —1I%
B a L 10.0 |yag |72l o) salassl 40 Ley=L1 | w
i p M5 | 390 |74 |20 72152240 | 00 | ot | ( oram
7 119.8 | 3y 174 |20 |12 |52 |adp |20 |p2- | Total
v 36,5 | Hoi |74 ez |21 |5=|2v0 |, 20 077 ||
. W FILTER NO.
b | 217.3 | 390 |79 0T [0 |52laye | 50 057 | | ynte
| (A 393 | we |2¢ |67 | 5220 | 20 eq- | 1 | BB
i (@ 2.2 | W0 114170 172 52124 57| 00 U,o_(e._- | SAMPLE BOX NO.
- i/ METER BOX NO.
. { g20.( /T |74 _70 22159 12ys” | 0 Mﬂé e | METER AHE.
I) 10 3209 | Y15 |72¢ (k¥ |7 |5¥ 240 | 5 "7l | jemonee
v TEMP, DEVICE
(]2 sl | 415 (2 ledh Isylayo |.dp ad -1/ PROBE LGTH.
' PROBE LINER
: ."fD - PROBE HTR SET.
( _lad 7220 | 9/C Loz lodl0b|s4\240 |20 |07-|2 |
.l b 323,72\ e |74 oz |21 l5dlado | 1o @12 ,e:‘zd"fff
t (R f24.81 420 1206 ez alsdla~o .70 | 07|12 | ardak
" i/ .- p{#
5 725 1 | 423 126168 2 lsd |5 | .50 |05 | | VB o
l7 57 F2do 4| t2f, |1z let 23|54 |45 92 ;ﬂS{’ / —Heer
e 134 8212 1379 |23l 713 |54 1290 | 50 &(b"'/ /
]_7 3, 1220 | 599 (727 hw 3 lsd [2¢0 | o [0 ||
I‘B %2 3379 | 395 78 |68 |73 |59 RO | 40 :/04/" /
74
a | up 529. |377 |76 |67 TR/ RYO |\ 4p [iod- |/
Jo | [stey|sa |se |67 7alsd edd |0 Tod- | 1
__'_// 44 e3i.] 139¢ |76 Ly |72|s¢|aq40 | .y |“04- |/




GUARDIAN SYSTEMS....

22803 Central Avenues

Sirmingham , Alabama 35209
TS0

205/879

Run Number 2.

Date L -5T- 8/

Location ABC¢ S Ticie ok ) =%

‘Amount liquid lost during transport

Acetone blank volume, ml

/\/.'..NQ..

‘!‘Q(,\

Acetone wash volume, ml

C/)-s.-

Acetone blank concentration, mg/mg

Acetone wash blank, mg

G 37 %07
2_

-

Filter Collections (mg)

Filter # £~2/

Gross 255 (s

Tare 257. O
Net Y. (.

Total Particulate Capture

Probe and Cyclone Wash (mg)

Dish # /3

Gross_ r%2 C/2 7
Tare 7Y/ S87 7

Acetone Blank _

Net <0
75 & mg.

Water

Final 327

Initial 3¢ O
Net . 27

Total Water

Silica Gel

Final 25353

Initial Z ¥ 2
Net 7 /

54./

Poproved By -’7/?% /
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GUARDIAN SYSTEMS ...

2809 Central Avanus-
Birmingham , Alsbamas 25209
205/879-1850

BACL HALF

)i vl JAN

Run Number ) él

Date 2-5-5/

Location_ ARC Stk #/ -/

Amount liquid lost during transport ALNEC
Acetone blank volume, ml 2CC
Acetone wash volume, ml 327

Acetone blank concentration, mg/mg

Acetone wash blank, mg < 2

Filter Collections (mg)

Filter #

Gross

Tare

Net

Total Particulate Capture

Probe and Cyclone Wash (mg)

Dish # &
Gross 78 G285 ¢
Tare 7f £y G

Acetone Blank — (5

Net JCO.5

SOc ST mg.

Water Silica Gel
Final Final
Initial Initial
Net . Net
Total Water
-7
Avproved By h:;7/// 4’//
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FIELD DATA SHEET

B
o3 @E GUARDIAN .o
Voo Gl Gt sl o 3/ P T e
BARO. PRES, 2070 e 3. %0 TELEPHONE 205/879-1850
| e vou_ | TR |t B | et [REe [rRESRI -75{'
Bl 0 | |gs9g7 | '
L] ey o4 16 ix 163 (5o lras | 5o | ,¢ 7| | |55 S P
| e R AN 547|387 165 142 lgs |48 [2ve | 50| 07| 4 -
L; ¢ | 196521390 70 14/ U2 %290 | 70| 027 1 | s
¥ 1 || s ls9e |n led oyl ave | co Pl IV
g )0 9.0 [27F pr |66 g | (2357 fo | ,067] )
L 18597 1960 172 |¢e o9\ (235 | L | Lo g
[ 1Y \ §<v. | Yos |91 |66 9 |7% |20 98 | .e? |
{ // ¢59.21 Y0 7(/ (€170 Y1230 .70 _(J?J / SAMPLEBOXNC??LP_._‘
LV sbee | 9s | lbe o |5 [230] go | g5 | eremsox o, 2~
2ol ey s | U7 bz et lgg 5o 25| 50 27|/ rron L
YR A " Y24 | Y20 92 |66 169 <o 225 A ,ﬂé’ /| erose wath_ 227
: " ' PROBE LINER S S
‘{t") / . PROBE HTR SET._£45
t 1| | %54 Ve 20 66 Y v|so|ezs| 10 | 07" 7 |awsentrewe oo
- Zé ’ 564 s '573 7'2 66 67 |so 290 so ,ﬂ;’J / . NOTES
i 2§ 76531397 122 1¢¢ 19 |s2]235] o 057) 7 Z#V ’ ,
/|3 fee 210l D7 \0é\plsplage| 4o ,Jé,“ 4 M/‘i}g/j
WPl gar % bullely [rlave | 70l 0o /] 5302
i L\ 15627 |07 |26 e | |97]235 | o | 45
Bl gew 7Yl e 66 [ (Frl235| Yo Y AVERYYSEY/
i A\ | 96t s\ % gs |\ |50]252] 50 20 WA Y
e §7 5120 )6 (6517250232 ,vc | 0¥ 1
W e [l 1768 ) isonge] ol o] ¢
% /Y $12.0 %83 122 169 10|s2|240| 20 | 47| 7
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I ' FIELD DATA SHEET
I —ABS e E:SE GUARDIAN .20
LOCATION J:Ke Ubeﬁ DATE ?/ ¢ / £/ 2610 - 19TH STREET SOUTH
l oARO. sRES, e TELEPHONE 205/679.1850
T Il Il s o e il IR Y S
(Iu% 2 ' )
| W\ 27 g0 170 ¢ by |981225| e | o4 / —
IZ S \g5. 5407 72|66 (67195 |2%0| Yo | g9 7| ¢ .
Bel 97yl dps 172 lpglet ye 255 5o | 05| 1 | wn L2
7/ | ereq | N2 g leé g vsiaze | so | oS | 1 | L w7
b bl lsrsso| g hn e 169]9¢\2ve| 0 | 0| 2
é o |l |ams | oy (22 \4g ol p3e | e | o\ 2| T
W 5ol 9994|927 112 146870150 1235 | 50 | 05| 2 | Stackocpuak
r 2 i Y231 310 21|48 17¢ |S2|237| (¢ o6l 2 SAMPLEBOXNoq___
{2\ g2q, 1[F0 |77 lgg s [col23s| o | 45| 2 limie®—
Be || 197.9149¢ 9y lhe |70 st (2 | ,qo | o] T |eromo—
i'?{[é 14897 | o2 |2y g 7/ |So\292| .9 08| * :2222::;
e ‘ PROBE HTR SET.——
| b5 || es gl o7 \7t]es |7 |yg]ans] fo | gs] ¢ |moewrew
ll 70 252.7 C//ﬂ 79 s 7/ \5F1230 ] . /0 NEAW, NOTES
B el Ueesa|Yn hylyelr (061230 40 | o6’ 2 | A4 7°
Y 79 Yeya |4/ 271671\ 12%0| .70 | 07) 2 | 44 p#
| 15 7 Ges2 | L1 7Y s |77\ 1230 | . 77 27| 2 ;ZZ-;%
.5 /7| 149¢0] 3¢/ [92 |49 77|23 5] o | 5|2 507
B2 00| | 6567 | Nap 12 4% o (W 235 Lo o5 2
B2 le2| | 192261 599122160 70 |441232 ) .40 | .p7) 2
7 1yl lgeg. %1397 (22 (62 |20 | |232| 3o | 0T |/
U |l loseal o2 o lse oo [pl230] o0 | 0f] 2
'// 7 Gl o7 (22108 [w |78 |25¢2| 42 | 06 2 ﬁ%
‘ %
F 39 19 e Y \7 5 ?% /



GUARDIAN SYSTEMS .. \

2809 Central Avenuae-
Birmingham, Alabama 35209
205/879-1E50

-

Run Number )
Date F-5- &/

Location /4/;’(7 STt b 2 )=

Amount liquid lost during transport IR VE S
Acetone blank volume, ml <
Acetone wash volume, ml /3/

Acetone blank concentration, mg/mg C.37X 6~ 7

Acetone wash blank, mg . 2
Filter Collections (mg) Probe and Cyclone Wash (mg)
Filter #___ £ ~2C Dish # S
Gross e ‘7‘ Gross /7 ¥( 7% 4
Tare 24, 7 Tare 1Y J2C. .5’
Net “o, 7 Acetone Blank =,/
Net 20 8
Total Particulate Capture L2 5 mg.
Water Silica Gel
Final 3¢ | Final 2 7
Initial SCC Initial 282
Net . ¢ 0 Net &. 7

Total Water S, 7

.Apporoved By

/




GUARDIAN SYSTEMS ..

2809 Cantral Avenus-
Birmingham, Asbarma 353000
205/a879-18s0

HALE=

AT

/3/9'616
’ e
Run Number .
Date S 5"’5;/

Location @C‘ Sthc g # [~

Amount liquid lost during transport Von €.
Acetone blank volume, ml AN
Acetone wash volume, ml 3¢ C

Acetone blank concentration, mg/mg

Acetone wash blank, mg .2

Filter.Collections (mg)

Filter #

Gross

Tare

Net

Probe and Cyclone Wash (mg)
Dish # ~

Gross oC 235 &

Tare SO ECO, (-

Acetone Blank — + =2

Net Z A5
Total Particulate Capture :;Zf%-j? mg.
Water Silica Gel
Final Final
Initial Initial
Net . Net

Total Water

Approved By Ci;éziééi; "//
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VI. CALIBRATIONS

General

The meter box was recalibrated upon return to the laboratory
from this test. Using the average meter pressure, the box was
calibrated at the closest point (for an average meter pressure
of 0.61 a 0.50 "Hy0 was used at the calibration point). These
calibrations produced a single point of MCF and A H@ which was
compared to the original calibration. All were within the 5%
allowed at the highest vacuum seen. This new MCF was applied
against all meter volumes in these tests. These calibration

sheets are located behind the original calibration sheets.

The equipment used was as follows:
Probe: 0'-2
Box: 400
Stack Temperature: OMEGA
Sample Box: OLD 5&6
The average temperature of the stack was 401 °F. The L&N #1

was recalibrated at 400 °F and agreed within 1.5% of the initial

calibration value.

\— /
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Type A .
Olass Pilber Filters
FEATURES

8 High tensile strength. a Excellent handling character-
isucs. » Good wetling properties. & Minimum of 99.9%

retention for particles ol .3 um as determined by DOP
tests. ® Binder free, :

This is the original glass fiber filter pioneared by Gehman
Instrument Company over 15 years ago. It conlinues to
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the Qlass libers,
Typw A Dilters have a vanable 2ing cuntent Anutl 1 cam

ponent of the hiter, sullunic acid, 15 used as a Gispersion
medium, making the sheels unsuitable for measurement
of sulfates.

Type A Glass Fiber Filters aru loss likely to develop static
charge ortear than other glass fiber media types. Thay are
used extensively in applications where zinc and iron con-
tentis notimportant, or where sullate content is not being
determined.

R R R . Y T Ty S,

Size 37 mm

W . A A - —— - o  w

47_ mm _.102'mm N 0":'10"

Product No. 61715 e16ss _ 61696 61701
Fuuu‘lPkg. } 500 ~ 00 100 _ IOO_
TYPE A GLASS FIVER FILTER
SPECIFICATION REPORT

The tghwming Phy>CabChemcdl (uOpwilirs 1 prasent typizal, Average values planed
A ACEHAINCE with 0 Capled leni Mathods Thiey are subuct 1o nonnal manulyciunng

Glass Fiber Fliters |

FEATURES

® Low trace metals. o Medium Handling charactericiics.
® Availuble in all sizes. s Miniimum of 99.9% retention

for particles of .3 um asdolermined by DOP tests. » Bing-
eriree.

-

RN I

Type A/E Glass Fiber Fillers are composed ol low acid so-
luble: gliss liber. They contain low levels of both zinc and
iron. Thus hilters do roact with almaspheric sulfur dioxide;
ind therelone, whon high levels of solfue aroe oxpectod,
COtrent ot s feac vt shold aeCoLnledd

Type Al Glass Fiber Filters are busder tied and ideal for
gravimetnc analysis of air pallutants, This pure, organic °
free hitur 1x the busis for procodures widely used in doter- » -
mining municipal und industrial air polluting substances. ° 4

P e T N A e

N B E e P e
l?loducl No. 61630 | 61652 61631_ 81633 | 61638
f_llluull‘hg. .'.30_9__ ?00 2l IPO 100 I_O(_J

TYPE AJE GLASS FIBER FILTER
SPECIFICATION REPORT

The lotominng phigeat abt hemical IHOPethey tupiaeaol Iypneal, 00120 vishats OUL st
0 AL O0dahin e wll afLepled WS IROIs 1€y ivw subyetd 19 Norave Mualelas e -]

vanabinn, , 10 svpeplond ag 3 ICChmcal buiviee The Aalyy'y Aed Bren mary -
SCCOntunLy Wil t 1A pruGudurus (iniCIograms 8% x 10" ahewis

o _ ELEMENTS:

. e ——

Ml ony pha Supplad 36 & lochcal Cw. 1A Iysis has buen . N .. T

;“o:-laon.u mt:';PA:p'Os‘mw.s lmrc:o'du::l"'lg.l IO"::I::;‘O:).. 143 been mage in :?;;?::::ny """""""" gg mz?gﬁ f;ESO """"""" ag
— e —— Borylham ..., ...l 1 Molybdenum .lO

— EL§_P:|ENTS: e Bismuth .........,..... 010 Nnckc! ......... teerens PN [+
ARLMORAY .. iisieerinnnns Manganese .............. 200 g:‘,’m““m """"""""" ,‘g .?"'"""'"m """""" eer0 200
Arsenic ... i, Mercury ................. 100 c bml" UM e, 1 SOSMAACIIERLTITY Terneser 16
Botglaumm ... MOIYLBEAUM « o 10 co alt . e, 0 Tn‘lav_uum ........ P I
Bismuth .. ... NGB 4spnsrsinenn 10 OPPer .. .o i, 2  Vanudwm ........ tessaans 10
Caamoum ... . : SOIORIYM cvvnnenro 0 5000 llqn ...... 100-1800 Zinc......... teraane tara. 00
CRIOMILM ..o, L 10 Load .l 10 ’
Comalt ... iuiininnnnnnn, Ttunium ,.,............. 170 ) LT
L= =+ T Vanadiwm ................ 10 - QT"EH PHYSICALS: AL A
bon L., 2300 2in€ .iyiuiiirian.... .. $000 BSO ..... ............. 522 Flow Hemstance (Mux.)
bead ... i, 0 lo 25,000 PH..... fee. 8.0 @I0cmniin. o....... b3 rm
T m———s - e 4 e, TR e DOP @320rcminiin Flow Ratw (air)
—ooe e DTHERPHYSICALS: 7 [ S 2066) ..99%% Ipmic? (2 70¢m Hy ... O
B3O . ... +++.522  Flow Resistance (Max ) Tensile Strength Max Use Tomp. ........400 C
B =L T 8.5 @320cim/min. . HOmmn {Fea Spee LUPAIL) | .600 ar. Stabc Prepuities . . ... Muthuin
DOP @ 3et/em/min Flow Flata {air) Woight Ability to
(AST0 Method 2385 ...89 8% pAemI @ 70 .mHg . . 40 8"x10"shenl . ... 4.0+3 o koo Goud
Tenale Strangth Max. Use Toiny 400C = <.
(Fea Spec UUP3B)...750 or  StaticPrupentz ..... Low - .w;_\_T_E_R__E_xTRAC fABLE 'O.Ns'_: - . .
v:.e.g_n'l_, Ability to Sullare . ., | e 600  Chiongu............... 1L07
E"s1l" sheeat .., .... 40=3¢gr. Fold........ . .Excellent iAﬂm.sle e e ieeieeeaen, NS Fluorwe ............... . 87
T e e - . Ammoni .03 '
—_— e mmae '_\'I_AlE_R__EmA_(.‘._T_A_B_LE.IO-'?& . . ‘phi- (-uhlu.mlmc'-lmu. ’ o et
Suitate ... ... «100  Cnloride ... ......... 1500 A Shuh bt et w s
h:r;;:n.a .......... Crreeny gg Fluonde .. ...... ...... 15 2 e f.:'.'.'.‘.:fc:-‘L':;""::.:::E:::::t::'.........u...- Foote s tor

i wilid . L i rr it LT LN PN )
_—‘:. -;.-:‘ :1-0-;.0.1_.:: TEl——— e e ety w2 a e - 0 Hun (LU Y, 1Y P fumgactatune

A bkl A Sl walet

B A3 132100 batiraled KE) saiulion

< r-:.'a whE AW Martl and anan PIYRAUT w 4.0 o

ol Pgul
O ORunem s amDert tanpuipiure
»
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] 30
T T T T 17 ST T T T 1T
¢~ 20 b 3-1t PROBE (5-nis WARNUP) :.'n 300 |— 411, PROBE (10-0i8 ARNUP)
Sl Swf_ '
= =
K 5 INLET, 20 °F
Exﬂ__ — Enw__ -
- | -)
™y INLET AMBIENT, _| 100
E W ¥y % e mmwu:%ueut. -
3ol me)ie ' & w ML EL 10 OF —
I S N Y I Y N N N O |
) 2 [ 7] "] 0 ) M) @
POWERSTAT SETTING, & PONERSTAT SETTING, %
1% 3
T T T T T TT] s [T T T T T T
© Xdie— 51 PROBE (10-0u WARNUP) gm -~ GHPROBE (1Sm0 NARRUK) =
Ezﬂ._ 3&0;_
-k
S o
6 X0 e 20
-
a IMLET, E "INLET, 250 OF
2 - ' - INLET AMBIENT
i N '
§ 10 — INI.ET:LFEHT . §mo - 8 OF -
8 ol IMETS0OF Sy L INET. 130 °F
E m— & —
'y I I I I O O | 0 [ T I I O
0 ) " [7) ® 0 X W ) ®
POSERSTAT SETTING, % PONERSTAT SEITING, %
0
[ Vb T
& %0 [—  I-NPROBE (15winvaRMuP) |
" _
B3 |—
&
W |—
-] INLET, 20 ©F
P
Elso - -
S0 [ INLET AMBILNT, __
& OF
& o INLET, 150 °F
E —
0 S O A e
0 € ® 60 &

POWERSTAT SETTING, 4

NOTE: Flow rata held constant at 0.75; S0% change in fow rale has billle ellec) on pobe lemperature.

Figure 16

Probe Temperatur.s

/
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METER CALIBRATION FORM

Date /2/70/73 Box No. /00O
Poar = _30. /% in. g Calibrated by ___ esrs flasiZoR
Orifice Gas Volume Gas Volume Temperature Avg. Temp.
ne | Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
~r)| ting AH(in. H20)| (in. H20) Initial | Final | Initial{ Final | Initial| Final [Iniet | Outlet
Vg : 76 70
s |4 A B L2 %3552 Ve tre 3l sesg 200 l52.232 174 (/&Y |77 79
rr - ‘?; 9‘
5" | Lo | S50 |szs.4ov (995,908 beeg2o ber 276l (2y | 1zy |22 | e
- I 9 32,./
19115 Ml - .20 24226 (294.990 |sel. 772 |s22.20¢) 154 V183 VTH#F)|
- - 27 b/
v RO /0 ~ 90 I,ﬂ;'. Y36 Yp2,325 1572 522 5 es53) /8 2 2. 3106 éfa
" — 2 T 20
5 2.5 /0 =L /1o \07.932 PAI.290 loprazy 57 072] /F. 3 . A f grri 22

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

—
[~
[[=]
3
u

average temperature of dry gas meter (inlet and outlet) + 4600F

average temperature of wet test meter + 460°F

-
g

Prar - Awtm
bar = 3376

p = P +AH
dgm bar 13.6

Awtm = pressure on wet test meter in inches of Hp0

Y = meter calibration factor

28.316 =conversion factor when using a wet test meter calibrated in liters
Calculations

Y = (wet final - wet initial)(T P

dry final - dry in1t1ai)(28°316)(Tytm)(Pdgm
or (1)

A
Y 5 _
Meter Tolerance = 1.00 = 0.0]

If the meter calibration factor is not within the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

ll | Putm =
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METER CALIBRATION FORM

Date 5//0‘/4(;/ Box No. Z0d
' Ppar = 2560 in. Hg Calibrated by 072 .

Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter [Dry Gas Meter
ting AH¢in. H20)| ¢in. H20) Initial | Final | Initial| Final | Initial] Fipal |Iniet |Outiet

— |72 6
.S @ P | =0 4o 4/5.006 l&zs‘./ﬁ’ 522557 erzsi | /.y~ | s /?%/ 2
/6 )/"' f‘/ 7<

_.J_@_/A‘cfj ~0.¥O fZS'./s«? l;s’/.z,co 52k 7f \ssosa | /0.5 7
— s ?? 76 "
o N & =04y &3/.250 637357 Kscosn byas) 17657 {60 2| A |
174 B

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

Tdgm = average temperature of dry gas meter (inlet and outlet) + 460°F

average temperature of wet test meter + 460°F

Pwtm = Pbar'%i% '57‘?‘/
‘ L9540
P = P + AH :57 77
dgm bar 3.6 RSAS
N 5967 = [.ov
Awtm = pressure on wet test meter in inches of Hy0 -§=
Y = meter calibration factor

28.316 =conversion factor when using a wet test meter calibrated in Titers
Calculations

Y= (wet final - wet initial)(T P
dry final - dry 1nitial)(28-316)(Tytm) (Pdgm
or (1)

v. ¥

Y= 3

Meter Tolerance = 1.00 = 0,01

If the meter calibration factor is not within the allowable tolerance, the

calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

HE &BE T Gl B D B U S BN BN G B B D A OE a =Ea
—
=
g
1
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ORIFICE CALIBRATION FORM

Date J2/2, /7o Meter Box No. 700

Pbar 30 /% Calibrated By & QMZ:

A H Vi V2 8 t ta V2 - Ny Qn Km
in. H0 | CF CF Sec. Of O CF

S w2l 522371900 | F 2 7A \¢p2x3 |  v013 1, 72259
1O ssang \sutare | 900 | 74 | 79 25dY2 | 5.20 1223

1.S"  buiazplszraic | 990 | o2 |z 0. 352 |.%05" | 9041

2.0 s 522 |sFups3 | P00 /03 |23 2. 731 .y ¥7 .1207%
2.5 brsoaolssto0nlove |lwos |91 iz 295 o092 2229
Average Ky L7203

V] = Dry gas meter reading at the start of each test
Vo = Dry gas meter reading at the end of each test
‘ =], 7%
t1 = Dry gas meter inlet temperature
3
t2 = Dry gas meter outlet temperature 'L,‘
Calculations . /. 00F
20
1. Q= L’-’ - Vi to + 460 B (60)(Y) /"M i
(for each AH) S} t] + ty + 460 T
— oo D
.99 ¢
2. K, * . T Mm = 29 /00‘9’__!’__,2
(f m T = t2 + 460
~ (for each AH) Tm AH Pm = Pbar + AH __
3.6
Y = meter calibration factor

3. Calculate the average K, as follows:
Ry = Lm
5

4. Calculate A Hz as follows:

AHy = Q@2 P@ M@ 0. 921
sz

Q@ = 0.75 cfm
T@ = B28OR

P@ = 29.92 in.Hg
M@ = 29

5. Orifice Tolerance = 1.84 * .25

-42-




ORIFICE CALIBRATION FORM

1.84 = .25

_43_

Date 3//0% £ / Meter Box No. ?UD
Phar 2950 Calibrated By LO7Y
A H Vi V2 6 t t2 V2 -V Qm Kn
in, Ho0 | CF cF_| Sec. OF OF CF
0.5 G N7 167 |c.20) |.4052 {7914
- -
0.y o0 \ &7 |78 L 234 |.sa8S |.734D
0.5~ I 190 |77  .283 | 440 |.o##
Average K | .740b
Vi = Dry gas meter reading at the start of each test
Vo = Dry gas meter reading at the end of each test
t] = Dry gas meter inlet temperature /. Q,X
t2 = Dry gas meter outlet temperature ‘"Ez/
Calculations
1. Qp= Vo - Vy ty + 460 (60)(Y)
(for each AH) B t] + tp + 460
2
2. Km Po M Mm = 29
Q n Ty = t2 + 460
(for each AH) m Ty OH Pm - Piar + AM
13.6
Y = meter calibration factor
3. Calculate the average K, as follows:
R = o
5
4. Calculate A Ha as follows:
A Hy = @2 P@ M@ 0. 921
sz
Q@ = 0.75 cfm
T@ = 5280R
P@ = 29.92 in.Hg
Me = 29
5. Orifice Tolerance =
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PITOT CALIBRATION FORM \

Date /Z// /// f‘_& Probe # (L -2
Calibrated By J.D ¢+ RS
Nozzle Size —
SIDE A
(1ﬁ.Pﬁ§8) (1ﬁ.P}(1;2>) c_(s) ¢ (8 ¢ )
Run # Standard Type "s" P P P
1 .7/ .79 993 | L 0a¢
2 .10 .97 e Y/ 097
3 | .72 .97 9 00!
) . 592
SIDE B
NG A P(s) Deviation
(in. ﬂ;S) (in. Hy0) c,(s) cy(s) - T, @)
Run # Standafd Type "s"
1 7/ 1 . 9¢ Y3 0¢/
2 .7 & X . zYY L 00 %
3 .72 1.0 :?‘/0 D02
C.®) .92
CALCULATIONS
Cp(s) = Chrsea) A Perg
(or 0.99) A P(s)

Average Deviation = I | Cp(s) - tp(A oT B)l

3

IEP(A) - Ep(B)l £4—Must be < 0.01

«&——Must be < g,01

Y
o

b

-48-
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} FIELD DATA SHEET

ot _ AR C il P . GUARDIAN 555
I LOCATION _LogKe Ove~ DATE ';/ / / /! 2610 - 19TH STREET SOUTH

) BIRMINGHAM, ALABAMA 35209
BARO. pRes,_ R . ¥ & e LD 0 TELEPHONE 205/879-1850
" METER ; METER TEMP. *°F veLocITY | Vacuum | STATIC PRESSURE "H
IN%'"T TIME i}:ﬁ,’sp : 'II‘REPMP Feue 'Pg'g;seunns PrRESSURE | Pressure ? ;/ 2
MIN | DUR |voL FT.3 IN |our |Aave |*F ‘F "H30 "Hp0 Hg - :

PROBE TIP SIZE

Vi g1 7 7Y% .59¢ . ’ . BEFORE AFTEF

| |z |1 |7500 | 3€7 |ev|eylpl |ys|ese| 1o | |Z BETL
]Z Ak 728 L)1 ves |70 Cblge|7S|252] 0 | I | & i E
.'3 6|1 17521 [4pg |72|¢lE9)ys 25| & | 092 | s
y |1 2.9 yee |2 0éélgalys|evg] so | o2 |
S 1| ilpes g |42 (72166 9]/ Fhss | 50 | 05 |2
)2\ V2 eyglysq (14|46 [olys lass | 50 | o5 |2 SFente
M 1 7¢5.6] 479 7 (6 70 delzsol so | o | % | Searboranyl
/6 ’ 756 /=20 20l 70 |ygzso| .o | L od| T |saweee Boxmo.q%_
/) 726711369 174 14d o |99 2co| . Yo | o] = 10 5T
20| 17672913725 |20 (sl [9%ps¢| se | 05| = :'JSZ'SZV.CEQZ
T 75%713% 710726 66 |70 |us|zso | So | o5 | C |emoseromnsd

PROBE LINER 2
PROBE HTR SET.29
AMBIENT TEMP, _3 7.

& | V1426|597 (60|74 7|52 1285 | 20| 07
Yo Zre. 60 |go |79 1175 |eso | SO 0
l& 4 gl 2as [ To| 24772 S| zso| ¢ .pF
YL 5.2 25 lsw 2927 (29| .65 | se

?/&

A
| 7
L
.a
{1
)lﬁ
r- 26 f g AR NS 76 | 70|73 S0 23
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