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INTRODUCTION

5
Oﬂ{August.18—21, 1980, Cuardian Systems, Inc., conducted a series of
mass emission measurements on the Wheelabrator-Frye Baghouse for the #9
Ccke Battery located at Fairfield, Alabama. Measurements were made only
- during coﬁe pushes. Each point tested represents one push.
The following personnel represented the companies listed below:
Pat Hester U.Ss. Steei Corporation
Paul Thomas U.$8. Steel Corporation
Jerry Anderson U.S. Steel Corporation
Clyde D. Kepple Wheelabrator-Frye, Inc.
Jim Manning ' Environmental Protection Agency
- Tom Lotz | ; ‘ Guardian Systems, Inc.
' Mark Wilson - Cuardian Systems, Inc.
[- Don Lackey Guardian Systems, Inc.
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F SAMPLING AND ANALYTICAL PROCEDURES
5

General _

. ' Stack temperature, pressure, range of veldocity heads, and moisture .
’. ' content* were determined to cdrrectly set the nomograph and proper nozzle
size for isokinetic sampling. The meter box was leak checked from the
pump through the orifice as outlined in Method.S. The equipment used in this
test was manufactured by'Research Appliance Corpofation and was propérly
calibrated before these tests (See Calibrations).

The stack was sampled at 24 points, The sample point location can be

found in Figure 1.

fampling Techniques

E! The particulate determinations were made by utilizing the sampling

, train in Figure 2. Initial and final leak checks of the sampling systems

and pitot lines were performed as outlined in Method 5 and these were recorded
- " on the individual data sheets. The nozzles were calibrated before and after
cach test using a micrometer and were also recorded on the individual data

r sheets.

The particulate samples were taken by sampling each point for 3

m
rinutes. The gases were drawn through a heated glass lined probe. The probe
heater was maintained at the proper setting to obtain an exit temperature of
™ 248 + 259F. (See Calibrations) The gases then passed through a glass cyclone
& x

for removing particulate matter approximately 10 microns and greater in size,
then through a glass fiber filter (Gelman, Class A) of 0.3 microns retention
to remove any remaining particualte matter. The cyclone and filter were
naintained at a temperature of 248 + 259F. The sample box temperatures were
recorded at each point on the data sheets.

The gases then passed through four (4) Greenburg-Smith impingers. The

- T 1 T3

first and second impingers contained 150 milliliters of distilled water each,
while the third was empty and the fourth contained approximately 220 grams

of indicating silica gel: These impingers were placed in an ice bath during

MR |

the test to maintain a maximum exit temperature from the last impinger of

¢s°F. This temperature is also recorded on the data sheets. The clean and cool

g=ues then entered the meter box where the gas flow and temperature was

reasured., (See data sheets)

. | ‘ Y,
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Gas analysis for CO2 and 02 were determined for each run by using

Fyrite Gas Analyzers. These samples were taken approximately five times
during the testing sequence and were averaged. This was approved by Mr.

Jim Manning. Particulate catches were placed in sealed petri dishes. The
acetone washes of the nozzle, probe and cyclone were combined and placed in
sealed &éontainers also. For each run an acetone blank of approximately

300 milliliters 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-half of the filter holder

to the third impinger) was prepared for analysis by first measuring the volume
of liquid in the first three impingers aﬁd then transferring the liquid to a
sample container. All parts of the back-half were rinsed with distilled water
ﬁnd the rinsings were added to the same sample container. The back half was
again rinsed with acetone and these rinsings were placed in another container.

Analysis - Front-Half

The filters (Gelman, Class A, without organic binder, minimum 99, 9%
retention for particles of 0.3 microns as determined by DOP tests) were
prepared for the field test by desiccating at 68 + 10 °F at 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
ot 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 grbup of tests,
were evaporated to dryness in tared glass beakers. They were then desiccated
for twenty four (24) hours and weighed to a constant weight,

- The moisture content was determined for each run by measuring the increase
in the amount of water collected in the impingers and the increase in weight
or the silica gel. These weights were combined to give the total amount of
water collected. '

Analysis - Back-Half

The water and water rinsings were first filtered, then extracted with
ether and Chlboroform. The organic portion was evaporated and weighed. The
aqueous portion was evaporated and a sulfate analysis was performed on the
residue. The acetone rinsings were evaporated and weipghed. These weiphts were

combined to determine total back-half catch. A more thorough procedure 4///

ffollows.
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2. In addition to the analytical procodurc'fopnd

in EPA Method 5, the condensible materials found in

the back-half (everything belween and including the
back-half of the filter holder Lo the third impinger)
will be included in the test results. The following

.procedurcs and calculations apply only to the

back~half of the sampling train:

(a) Procedures for back-half particulate analysis.
(i) Identify aﬁd desicecate fdf 24 hours
sufficient filters.to filter all liquid
collectors and“wnshings.

(ii) Weigh and rccord the weights of

the filters in addition to the identifi-

cation number.

(iii) Before filtering, measure to the
nearest milliliter Lhe volume of liquid in
each impingér and record.

(iv) Place the impinger solutions in a
labeled container aud wash any re:idub in
Lhe impinger into thé.containor usiqg
distilled water and a policeman.

(v) Add the water washingé from the bank
hatf of the filter holder and intercon-
neeting glassware to Lthe container in (iv).
(vi) Wash the impingers and the components
in stdp (iii) with acetone and place in a
~labeled container.

(vii) Filter the solutions from steps (iv)
and (iii) using preweighed and rfdentified
millipord filters, USe suetion on all

filtering.
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(viii) Measarc Lthe Miltrale from (vii)
to the nearest milliliter and record the
volume,
(ix) .Air dry, then desiccate for 24
hours all filters used in the above steps.
Weigh to the nearest .1 mg. and record the
weight. As an altcrqative, the filters can
be oven dried at'105-dcgrees.c for 2 hours,
cooled iﬁ a desiccatotr, and weighed to a .
constant weight,
(x) Identify and dry for 2 hours at 105
degreces € as many 350 milliliter evaporating
dishés as are needed to cvaporate the
filtrates. Then deéiccate until cool and
weigh to the nearest .1 mg. Record cach
weight with- its identification number.
(xi) Takec the filtrate from step (viii)
and cxtract orgianic particulate using three
25 milliliter portions of chloroform and
three 25 milliliter portions of cthyl
ether. Combine the ethcr and chloroform
extracts, and Lransfer to a tared beaker.
(1) Organic I‘OIW;iOII - cvaporate ut
“about 70 deprces F until no solvent
remaing. Desiceate Lor 24 hours and
weipgh Lo o constant veipht. Raeport
the resulls to the nearest .1 mg.
Place a measurcd quantily of unused
ether into a prewcighed evaporating
dish. This is the ctﬁer blank,
Do the same to obtain a chloroform
blank. Record both woighté to the

ncarest .1 mg.




?1
(11) Water Portion - follow’steps
(xii) and (xiii) below.

(xii) FEvaporate, using an evaporating

dish prepared in (x), the filtrates from

(xi)(1I) and an equal 5mount of distilled .
water sepafatcly to conztant weight at 105
degrecs C. Desiccate the residue until

cool and weigh to the nearest .1 mg. and

record the weights.

' (xiii). Perform a sulfate analysis (turbi-
meric) of the impinger residue from step
(xii). Follow steps as given in Standard

Methods For thc Examination of Vater and

Wastewater, llth Edition, published by the
American Public Health Association, Washing-
ton, D. C. 20036, pages 496 ~ h98.

(xiv) Transfer the acctone washing from

step (vi) into a preweighed evaporating

dish after measuring and recording the
volume of acetone.
(xv) Place a mcasured quantity of unused
acctone intq a preucighed evaporating dish.
This is the acetoné blank.
(xvi) Lvaporate both the blank (xiv) and
anknowna (xiii) at less than 60 degrees C in
a V(lC\.lUm. |
(xvii) Desiceate to constant weight and
rcwcjgh.-Then, record the weight to the
nearnst L) omg. | -

d (b) Addendum to prdcedﬁrés for back-halfl

particulate analysis.
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(i) After filtration, the Cilters are to
be handled c¢arcfully to prevent loss of
material,
_(ii) Store usod filters in separate
petri dishes for transportation.
(iii) When filtering using the Hillipore .o
filters, it may be necessaﬁy to start with

an .8/4 filter, then a'.MS/L filter, and .

finally a .22 s filter. | -
Hillibore 22 “Catalog #GSUP-0UT7-00
| A5 g4 Catalog #HAWP-OUT-00
.80, Catalog #AAUP-04T-00
(iv) |

(1) Solvent/water blank concentration

a = M
C .
Va @a
m,l = Mass of residuc of solvent
4 .

after evqporation
Va = Volume of solvent or water bLlank
@a = Density of solvent/water
Ca = Solvent/water concentration

(11) Solvent/Vater wash blank
Wa = Ca Vaw ():\

Wa = Ueirht of solvent/uater residue
in solvent/vwater wash

Vas = Volumu of solvent/water wash blank
Cu]culntion-ur back-half particulate catceh.
Determine the total back-half particulate
catch_from the sum of'the veights obtained from
steps (ii)(I),.(xii), and (xvii) less the
acctone, ether and chloroform blanks, and the

sulfate deteormined from. (xiii).
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~ SAMPLE POTNT LOCATION

Distance from Wall (inches)
2.
6.
11.
17.

24,
34,
61.
2.
79.
. 84,
89,
94,

OO0 O0OW-=00W+&sH 0O

Figure 1
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r SUMMARY OF YEST RESULTS

The following table is a summary of the tests performed for
U.S. Steel Corporatibn on August 18-21, 1980, -Four complete tests were
run during the testing period. The first test was performed using a condenser
instead of the impingers. Guardian Systems, Inc., was then requested by
U.S. Steel to use impingers on the back half of the'train. Therefore, the
next three tests were done using impingers. |

Sampling was done at each of the 24 points for three minutes at each
point. Each sampling point contains one coke push. A representative from

U.S. Steel with a radio would tell Guardian Systems, Inc., when they were

réady to push. The technicians from Guardian would turn on and set the meter
box and the‘h the representative from U.S. Steel would tell the cdke battery
to go ahead and push the coke, The meter box was turned off at the end

of 3 minutes until the next push. Therefore, each test consists of 24 coke

- pushes.

™
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Test liumber
Type

" Date
Time
Moisture, %

8 s Temperature,

d
F
Gas Velocity

Volumetric Flow:
ACFH

Yelumetric Flow,
DSCEFM

Cencentration,
crains/ACF

Cencentration,
grains/DSCF

Emissions,
lbs/hr

Ccke Pushed,
tons/test

Eudissicns,
ibs/ten of coke
pushed

nllowable,
lba/ton of coke

Duzhed

Icckinetic, %

N

" TABLE 1

TABULAR TEST RESULTS_ 

1

Condenser

8-18-80
T7:45-2:14
2.78

129

62.63

188,877
166,313
0.004
0.005
6.62

324.0

91.33

2
Imp.

8-19-80

T:49-2:27

2.67

132

61.31

184,919
161,877

0.008

0.010

13.33

324.0

0.05

90.20 .

3

Tmp.
8-20-80
7:09-2:08
2.71

132

59.15

178,405

155,291

0.007

0.008

9.94

324.0

0.04

94 .54

4

Tmp.
8-21-80
7:38-4:11
2.66

133

57.73

174,118
151,315
0.008
0.009
11.85
324.0

0.04

93.62

Average
(Runs 2-4)

2.68

132

59.40

156,161

0.007
11.71
324.0

0.04

0.03

/
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" s //ir_ . j  NOMENCLATURE | | i\\\

ACF —_ActUal Cubic Feet

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS - Actual Cubic Meteré 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) :

r Ca = Acetone blank residue concenﬁration,‘mglg
. C, - Particulate Concentration, ACF.
[ |
CFM - Cubic feet per minute
Cp - Pitot tube coefficient, (dimensionless)
Cg - Particulate Concentration, grains/DSCF.
Cso, - Concentration of sulfur dioxide (dry basis) corrected
- to standa#d conditions, 1b/DSCF |
C12 - Par@iculate concentration (cs adjusted to 12% excess air),
grains/DSCF . :
r C50 - Par@iculate concentration (cS adjusted-to 50% excess air},
grains/DSCF :
r DSCF - Dry Standard Cubic Feet
DSCFM - Dry Standafd CubiQ‘Feet per minute
r' DSCM - Dry Standard Cubic Meters
DSCMS - Dry Standard Cubic Meters per second
r EA - Excess Air, %
r I - Isokinetic Sampling, %
Km - Orifice Correction Factor, (dimensionless)
- Kp - Pitot tube constant, 85.49. (1b/lb-mole) (in. Hg) | 1/2

(°R) (in. H,0)

= \L _ )
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-= 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
gsampling rate, whichever is less.

r : Li - Individual leakage rate observed dubing the leak check
' cohiducted prior to the "ith® component change
(i = 1,2,3’.vln)’ CFM. .

" Lp - Leakage rate observed during the post test leak check,
. £t3/min. (cfm). : ‘

Ma - Mass of residue of acetone after evaporation, mg.

Md - Molecular weight of stack gas; dry basis, i1b/lb-mole.

Mn - Total amount of particulate matter collected, mg.

Ms - Moleculaf weight of stack gas; wet basis, lb/lb-mole.'
Mw - Molecular weight of water, 18,0 g/g-mole (18.01 1b/1b-mole)
- AP - Velocity head of stack gas, in. H20

Pa - Density of acetone, mg/ml

Pbar - Barometric pressure at the sambling sité, in, Hg

Pg - Stack static pressure, in. Héo

Pm - Meter pressure, in. lig

PMR - Particulate Mass Rate, 1lbs per hour

Ps - Absolute stack pressure, in. Heg

Pstd - Standard,absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/mi (0.002201 1b/ml)

Qa - Volumetric flow rate, ACFM |

Qs - Volumetric flow rate, DSCFM_'

R - Ideal gas constant6 0.06236 mnm llg - m3

o]
/ K-g-mole
(21.85 in. Hg-ft3/°R-1lb-mole)

SCF - Standard Cubic Foot
- ta - Ambient, Temperature, °F

tm - Average Temperature of meter, F

\\\h tS -~ Average Temperature of stack,

R

/
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ST /(:r_ NOMENC.ATURE - continued

tstd - Stahdafd Temperature, 68°F
NOTE: Capital "I denotes degrees Rankin

Va - Volume of acetone blank, ml

. |

Vaw - Volume of acetone used in wash, ml

Vlc - Total volume of liquid collected in condenser and silica
gel, ml _ . . . . mu U

- vm - Volume of gas sample; as measured by the dry gas meter, ACF
Vvmec - Volume of gas sample, corrected for leak, ACF

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

‘Vn - Volumé collected at stack conditions thréugh nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vw(std) -~ Volume of water in the gas sample, corrected to

- standard conditions, SCF
r' _ Wa - Weight of residue in acetone wash, Mg
Y -~ Dry gas meter calibration factor, (dimensionless)
g AH - Aver:gg pressure differential-across the calibrated orifice,
in. H,

AH - Value of AH measufed for a specific orifice when operated
under the followigg conditions: 0.75 cfm of dry air
(M.W. = 29) at 687F, 29.92 in. Hg. ' '

VAP - Average of the square roots of the velocity pressure,
in. HZO'.

0- - Total sampling time, min.

-t ~™ 1 T

©, - Sampling time interval from the beginning of a run
1 A - .
until the first component change, min.
Gi - Sampling time interval between two successive component

chanpges, 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.

14
%CO, %02, %N, %CO - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

GUARDIAN SYSTEMS NG
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10.

11,

12,

13.

14.

Vit

- v, (

WS

EA

EQUATIONS | ﬂ\\\

. Pbar + AH
. Tstd . 73.6
= Y (e
std) Vi ( Tm ) Pstd
gtd) = 0.04707 Vq,
= vw(std)'
vm(std) + vw(std)
= 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%N, + %CO)
= Md (1 ~ BWS) + 18(BWS)
= Kpcp (YBp) avg. T
5 .
M P
s 5
= (vs) (AS) (60)
_ P
: 528 s
=q (1 -8,.)( ( —)
a ws Ts 29,92
= 0 0154 (Mn/Vmstd)]
- 0.5 %CO
= 100
264 %N, (%02 - 0.5 %CO)
C
3
\: (1.5)(%0,) = 0. 133(%N ) - 0.75 (%CO) ]
21

% 002

_/
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n' . / . EQUATIONS - continued | \

60
15. PMR."‘(CS)(QS) (—'70—00—)
i
T (0.002669)(V, ) + T (p + A )
16. V. = "s .
n P 1¢ Tm -bar W
5
17. Ca = (0.0154)(Mn) /Vn
18. I = 100V
' ’ - n
60 O Vg An
19. Vmc = Vm f (Lp - La) 6]
-
20. W = Ca Vaw p
r a a
- ’
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1. Run Numboer
L-=-18=~30 Date
' 30+ 27 Barometric Pressure (in. Hg.)
~* 38 Static Pressure (in. H50)
7200 Time (minutes) '
73+ 0386 Meter Volume (corrected)
129+ 00 Stack Temperature (°F)
116¢00 Meter Température_ (°F)
3+ 50 Meter Pressure (in. Hy0)
1+ 042 5q. Root Velocity Pressure
20 ¢ 60 Mg of Particulate
41«50 ML of watex_‘ coudensed
1925 % 0n
+ 00 % COp
502665 ¢ Stack Area (Fp2)
. g5 Pitot Cor‘rectiog Factor
« 000314 Nozzle Arca (Ft=)

. tack Pressure
?O *24 1hches Hg
763+10 yirlimeters Hg
Meter Pressure .
3053 Inches Hg
775046 pillimeters Hg
l'eter Volume -
63300 pry Standard Cubic Feet

_ 1+934 Dry Standard Cutic Meters
« * \ater Volume

14953 Standard Cubic Fcet
* 055 sStandard Cubic Meters

% woisture Content
*0276 (Convert to % X 100)

L+ rolecular Weight Dry
23677

T*  1slecular Weight Wet
204 7

oo Stack Velocity
62 e 53 Feet per Second
1909 Meters per Sccond
L. Valumetric Flow .
' 138577 e Actual Cubic Feet per Minute
2281405 Actual Cubic Maters per Second
1 )+ Volumetric Flow
tog,313. Dry Standard Cubjic Feet per Minute
TEaea))y Dry Standard Cubic Meters per Second

11 e -Cencentration
Grains per Dry Standard Cubic Foot

s+ 0045
»010y5 Grams per Dry Standard Cubic Meter
Farticulate tass Rate
Ge0(2 Pounds pcr Hour

16 \.'7lumé at Nozzle
Actual Cubic Feet

774563
Actual Cubic Meters

2194

170 GConcentration
' * 0041
s 0394

i . % Isokiuetic
Y1e33

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter

=17
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VY. A

2° 'Run Number

8§~19-80 N
V30e24 [2°°

75 3arometric Pressure (in. Hg.)
72400 ‘Static Pressure (in. H,0}
6984 Time (minutes) '
[ ]

347 Mecter Volume (corrected)
13200 _ P
11200 Stack Temperature (F)

' 3430 Meter Temperature (°F)
L]
1 Meter Pressure (in. Hy0)
40 017 :sq. Root Velocity Pressure
*95 LMg of Particulate
3830 1 of water condensed
19 5C)x7 0 :
b 02
+ 0 0 . ) .
3502656 Ystack arca (Ft2)
* 85 pitot Correction Factor
*000314 Nozzle Area (Ft2)

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

1 e

'1'0.

110

17

18 e

ftack Pressure

30¢18 1Inches Hg
766+57 Millimeters Hg
Meter Pressure
30«48 Inches Hg
- 77419 Millimeters Hg
Meter Volume
- 65660 Dry Standard Cubic Feet

1+859 Dry Standard Cuktic Meters
tlater Volume ' .

1 803 Standard Cubic Feet
« (51 Standard Cubic Meters

Moisture Content
«0267 (Convert to % X 100)

l'olecular Weight Dry

28«78
Molecular Veight Wet
- 2849
Stack Velocity
61e31 Feet per Second
1869 Meters per Second
Volumetric Flow ‘
184,919 Actual Cubic Feet per Minute
872725 Actual Cubic Meters per Second
Volumetric Flow _
161,877 Dry Standard Cubic Feet per Minute
763979 Dry Standard Cubic Meters per Second

Concentration
Grains per Dry Standard Cubic Foot

: °0 g 26 Grams per Dry Standard Cubic Meter
L ]
P-ar‘t.iculgte %4935 Rate
T T Pounds per Hour
1
Volume ag .Ngzgle
' Actual Cubic Feet

75007 Actual Cubic Meters
Concengrét'ignl‘
Grains per Actual Cubic Foot
° 0_0 84 Grams per Actual Cubic Meter
% Isokifbti? 2
90«20

~780
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[T M0 O

e 0 0 & &0 00
2 7Run Numt:r
8-19-80 Chate
3024 EBarometric'_Pressure (in, Hg.)
-+175 [Static Pressure (in. H,0)
7200 ﬁT.’Lme (minutes) '
69+ 847 Meter Volume (corrected)
132+ 00 Stack Temperature ( F)
112+ 00 Meter Temperature (°F)
3+ 30 Meter Pressure (in. H,0)
1+017 Sq. Root Velocity Pressure
14 10 Mg of Particulate
383 0 Ml of water condensed
19¢50 %0z ‘ -
« 00 % COp . >
502656 ° tacl\ Area (Ft2)
Pitot Correction Factor
B ,.0.0 039 6;Nozzh_a- Area (Ft?)
Stack Pressure
3018 1nches Hg |
_ 76657 wjllimeters Hg
Meter Pressure
3048 1nches Hg
TT4+19 Millimeters He
3* Meter Volume
65660 Dry Standard Cubic Feet
185 9 Dry Standard Cutic Meters
4 « Water Volume
1 + 803 standard Cubic Feet
* 05 1 standard Cubic Meters
5+ Moisture Content
_ *0267 (Convert to % X 100)
6+ Llolecular Weight Dry
2878
7 « lMolecular Weight Wet
2849
8+ Stack Velocity
61e 31 Feet per Second
18+ 69 Meters per Second
9+ Volumetric Flow
184,919 Actual Cubic Feet per Minute
g§7e2726 Actual Cubic Meters per Second
1 0 « Volumetric Flow L ‘
161,377+ Dry Standard Cubic Feet per Minute
_ 76 ¢ 397g Dry Standard Cubic Meters per Second
1 1 « Concentration
0033 Grains per Dry Standard Cubic Foot
«0076 Grams per Dry Standard Cubic Meter

18

i 5. ParticutateMass Rate - -
7 ls « 59 Pounds per Hour

16 o Volume at Nozzle
Actual Cubic Feet

75 ?gz Actual Cubic Meters

17 Concentratlon

*0029
066

Grains per'Actual Cubic Foot
- Grams per Actual Cubic Meter
... =0
% Isokinetic

9020

-19-
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F /‘ f\r’)tﬁ N e onit _

2 Run Number

8-19-80 Date

Barometric Pressure (in. Hg.)
5Statj’.c Pressure (in. H,0)
72.0 Otime "(minutes)

69 +84 Tyeter volume (corrected)
132-0 Ostack Temperature (°F)
112 ¢ 00Meter Temperature (°F)

3 * 3 OMeter Pressure (in. H,0)
1+0175q. Root Velocity Pressure
26+ 85Mg of Particulate
38 ¢ 30M of water condensed
l 9¢50% 02

*00¢% €O,
50¢265¢Stack Arca (Fe2)
« g 5 Pitot Correction Factor
000314 Nozzle Area (Ft?)

3024

Stack Presa_%ube
L 4

8 )
Inches Hg
0. 766 5T i ineters Hg .
beter Pressure
2048 Inches Hg
3. . TThe9 Millimeters Hg

Meter Volume
65°+660 ; Standard Cubic Feet

1-859 Dry Standard Cutic Meters
4 Vater Volume

1803 Standard Cubic Feet
* 0531 standard Cubic Meters
> * Noisture Content
*0267 (Convert to % X 100)
6 ¢ tolecular Weight Dry
. 2878
7+  Molecular Weight Wet
. : 2849
d e Stack Velocity :
61e 31 Feet per Second
13«69 Meters per Second
9« Volumetric Flow
184,919. Actual Cubic Feet per Minute
372725 Actual Cubic Meters per Second
10+ Volumetric Flow
161,877 Dry Standard Cubic Feet per Minute
763979 Dry Standard Cubic Meters per Second

11« Concentration
Grains per Dry Standard Cubic Foot

*0063 ( ams per Dry Standard Cubic Meter
15 .°'I Particulageol\}agsaﬁate i
! ’ Pounds per Hour
16 Volume at l\%z.zIea
’ Actual Cubic Feet
754007 Actual Cubic Meters
17 Concentra%i'or] 24 ) ‘
Grains per'Actual Cubic Foot
_ *0055 gGprams per Actual Cubic Meter
% Isokinetfkl26
18

9020

LA N I O S
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3

3

L]

4

[

e |
-20-~30

3007

- (G2

72«00

70¢619

13200

112090

3¢30

*974d

32400

3900

1875

. + 00

2 0 2656

*d5

«Q0U314

a4 = & « & 2 & » € & @

A lck Pressure
3002
76251

« leter Pressure
30«31
769049

s lieter Volume

66+016

1369
l.ater Volume

Run Numbr

Date

Barometric Pressure (in. Hg.)

Static Pressure. (in. 150)
time '(minutes)

Meter Volume (corrected)
Stack Temperature ( F)
Meter Temperature ( )
Meter Pressure (in. H50)
sq. Root Velocity Pressure
Mg of Particulate '

Ml of water coudensed

o/b 0")

% CO» '
°Lach Arca (Ft?)

Pitot Correction Factor
Nozzle Arca (Fe?)

Inches Hg
Millimeters lig

Inches Hg
1illimeters Hg

Dry Standard Cubic Feet
Dry Standard Cutic Meters

Standard Cubic Fect
Standard Cubic Meters

(Convert to % X 100).

Feet per Sccond
Meters per Sccond

Actunl Cubic Fect per Minute

1438
052
. Voisture Content
s 0271
, lolecular Weight Dry
DaelH
., !olecular Veight Wet
cd e b6
., tack Velocity
Sue iy
1oeQ 35
. Volumetric Flow
175,405
daetgd

J , Volumetric Flow

155291

. 732390
Concentration

01172

5 e Fartlculare Ma"s Rate

¥
_ 994
6 .Volume av Nozzle

75842

e 148
.Concentratgbn

% IsoklnetlgD‘ 43

g e

Actual Cubic Meters per Second

Dry Standard Cubic Fect per Minute

Dry Standard Cubic Meters per Sccond

00175 Grains per Dry Standard Cubic Foot
Grams per Dry Standard Cubic HMeter

Poundq per llour

Actual Cubic Feet
Actual Cubic Meters

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter

9454

s 4 & B 5 & ¢ 0 2 8t &0

A

o




[

F Dot ///ﬂ,[*', . .dlf

0.0‘3

3 DRun Number
3-20-~-80 5o 07{_,Ddt’e
.62 [Barometrlc Pressure (in. Hg.)

Aatatlc Pressure (in. l120)
Time (mlnutes)
Mel,er Volume (corrected)

Stack Temperature ( F)
3430 leter Temperatum'e (°F) |
«9178 Meter Pressure (in. H»0)
7400 sq. Root Velocity Pressure
. ,
3900 Mg of Particulate
>3 " Ml of water coudensed
18175 ’
00 % Op
. [ ]
. : ] % CO» .
B 5002656 ctack Arca (FL?)
* 8 Y pitot Correction Factor
« 00031 4Nozzle Area (Ft?)

72+00¢
70619
\32-00
112+00

t2° .
L Lack Pressgrda_ 092
76251 Inche‘s Hg
d Millimeters Hg
} eter Pres S}‘E)e
. . Inches He
5. 789 +33 \i11ineters Hg
l'eter Volume c016 |
. 1e869 Dry Standard Cubic Feet
Loe L. Dry Standard Cutic Meters
Water Volume I
P d 5_6 Standard Cubic Feet
5. *U52 gtandard Cubic Meters
toisture Content
) *VU271 (convert to % X 100)
©*  tolecular Weight Dry ' :
2875
7 iolecular Weight Wet
2548
e Stack Velocity
3«15 Feet per Scecond
18063 Meters per Sccond

Jolumetric Flow
175405 pctual Cubic Feet per Minute
d4 19492 Actual Cubic Meters per Second
19 * yolumetric Flow
' 1552y 1+« Dry Standard Cubic Feet per Minute
73«2835 Dry Standard Cubic Mcters per Second
11+ Concentration .
«e00 1 Grains per Dry Standard Cubic Foot
« 0937 Grams per Dry Standard Cubic Meter

1.5« particulate Mass Rate e e ————— A s

’ 2e¢ 17 Pounds per lour
Yo e volume at Nozzle _
753342 hctual Cubic Feet
2148 Actual Cubic Meters
17+ Goncentration . '
+0014 OGrains per Actual Cubic Foot
+0032 Grams per Actual Cubic Meter
13¢ % Isokinetic
G454

.....l........

Y
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»a»ninttlloino

5. e HaeE ome
8-20-80

7 Run Numb~p

Date :
3007 parometric Pressure (in. Hg.)
, : *62 Static Pressure (in. H,0)
2 * 00 Time "(minutes)
70+ 619 Meter Volume (corrected)
13200 geack Temperature (°F)
11200 Meter Temperature (°F)
3 ¢ 30 Meter Pressure (in. H,0)
* 978 5q. Root Velocity Pressure
2500 4z of Particulate
39«00 of water coudensed
1375 ﬂ:OQ
] *00 % CO,
50+ 2656 3Stack Arca (Ft2)
'w g5 Pitot Correction Factor
*00031 4 Nozzle Area (Ft2)

...........

" Inches H
762451 oo T8
5 Millimeters Hg
Meter Presgure
: 2031 Inches Hg
3 - 769-83 iillimeters Hg
*  leter Volume o
66+016

Dry Standard Cubic Feet
1869 v
. - Dry Standard Cutic Meters
4« later Volume | -
1836 standard Cubic Feet
* 052 standard Cubic Meters
5+  Voisture Content
*0271 (Convert to % X 100)
©* lolecular Weight Dry
28175
7+  lolecular VWeight Wet
28+ 46
U *  Ztack Velocity
' 5515 Feet per Sccond
13«05 Meters per Sccond
¢ Volumetric flow : _
173405« Actual Cubic Fecet per Minute
- d4 1932 Actual Cubic Meters per Second
19« Volumetric Flow ‘ _
15 5,291« Dry Standard Cubic Fect per Minute
732895 Dry Standard Cubic Mcters per Second
11+ Concentration _ .
‘ « 005y GOrains per Dry Standard Cubic Foot
« 0133 Grams per Dry Standard Cubic Meter
_ 1.5« Particulate Mass Rate .
' * . 7475 Pounds per Hour
16 e Y2lume at Nozzle :
7543409 HNctual Cubic Feet
| 2148 Actual Cubic Meters
17 Concentration
« 0051 Grains per Actual Cubic Foot
. 0117 Grams per Actual Cubic Meter
‘l & o % Isokinetic ' '
9454

- 3=

oy me




R
L (e
*e Run Number
§-21-80
30606 Date
—e b Barometric Pressure (in. Hg.)

Static Pressure (in. H,0)
Time ' (minutes)

Meter Volume (corr‘ected)
Stack Temperature ( F)
Meter Temperature ( %)
Meter Pressure (in. Hp0)
5q. Root Velocity Pressure

. Mg of Particulate
3700 Ml of water coudensed
193765 )

00 Yo Oq
o .~ . % CO»
502 o 26 'Qtacl\ Areca (I £2)
* 35 pitot Correction Factor .

«U00314 Nozzle Area (Ft2)

72+00
679173
13300
110+00
3003
*954
3760

4 % & 4 9 9 B8 H s e se

-

17

13

fack Pressure
3001 1nches Hg
76226 pMillimeters Hg
}eter Pressure
30228 7Inches Hg
763+ 11 Millimeters Hg
Meter Volume
63702 ppy Standard Cubic Feet
4

. 14804 pry Standard Cutic Meters
l.ater Volume

1742 Standard Cubic Feet
« 049 Standard Cubic Meters
roisture Content .
e0266 (Convert to % X 100)
l'olecular VWeight Dry '
23743
liolecular Weight Wet
2349
Stack Velocity _
5 7673 Feetper Second

17606 Meters per Second

Volumetric Flow
Actual Cubic Feet per Minute

174,115
y2e 175y MNetual Cubic Mcters per Sccond
Volumetric Flow
1t ‘ Dry Standard Cubic Feet per Minute
51,3145
BT EER Dry Standard Cubic Meters per Second
Concentration :
©009 ‘ Grains per Dry Standard Cubic Foot
. 0703 Grams per Dry Standard Cubic Meter

Particulate Mass
»

Rate
Pounds per Hour

13148

Volume at t‘dozéleba ‘
73.3¢ Actual Cubic Feet

s 3")? Actual Cubic Meters
Concentrat:.on7 .

c 007 Grains per Actual Cubic Foot

0 79 Grams per Actual Cubic Meter

% Isokmetlc 41 ' '

I3ep2

| s emem s .




L Fawr e oy ' A

4 e Run Humbor
U -l: _8
oo 300060t
Barometric Pressure (in. Hg.)

I - -+ 64

| 72400
67973
13300
110400

Static Pressure (in. H50)
Time (minutes) '
Meter Volume (corrected)
Stack Temperature (°F)
. ~ Meter Temperature (°F)
r : _ 3;8 5 Meter Pressure (in. H»0)
* 954 o4, Root Velocity Pressure
3+ 00y of Particulate
37-00 Ml of water coudensed
19375, _
% Op
o : ) 90 % CO>
' 502656 grack Area (Ft2)
: * 85 pitot Correction Factor
r | . « 000314 Nozzle Area (Ft2)
1+ ‘rack Pressure
30+01 Inches Hg
w 762«206 Millimeters Hg
- 2+ teter Pressure _
3028 Inches Hg
T69« 11 Millimeters Hg
3¢ tieter Volume '
_ 637032 pry Standard Cubic Feet
‘ _ 1+804 pry Standard Cutic Meters
. 4 « \ater Volume
r . 1742 Standard Cubic Feet
* J 49 Standard Cubic Meters
lFoisture Content -
«+ 0266 (Convert to % X 100)
6+ lolecular Weight Dry
28+738
lalecular Weight Wet
2349
5 e Otack Velocity
' 57473 Feet per Second
17«59 Meters per Sccond

B |
Vi

™ ™

9+ Volumetric Flow i
' ' 174,115 Actual Cubic Fect per Minute
' a2+«17%0 Actual Cubic Meters per Second
1 5 » Volumetric Flow ’

. 151,315 . Pry Standard Cubic Feet per Minute

. Tleal 2y 2ry Standord Cubic Meters per Second

_; 11 » Concentration ‘
_g': i ' e 007 Grains Ipor Dry Standard Cubic Foot

' _ Grams per Dry Standard Cubic HMeter
Ty gr-kansiculataliass Rate :

) ’ Pounds per Hour

- e 94
Volume at Nozzle

73303
76

1060
Actual Cubic Feet
Actual Cubic Meters

b Y U

. Goncentration
*QJ06

% Isokinet'ig 014

] .
7 Grains per Actual Cubic Foot

Grams per Actual Cubic Meter
16 e

33062

-25h-




e 7t Oty

4 e : Run Numb-r
4] -2 1 “"B 9 pate '

30 ¢ 06 parometric Pressure (in. Hg.)
~* 64 static Pressure {in. H,0)
72+ 00Time (minutes)
67373 Meter Volume (corrected)
133 ¢ 00Sstack Temperature (°F)
11000 Meter Temperature (°F)
3 ¢+ 03 Meter Pressure (in. H,0)
* 954 3q. Root Velocity Pressure _
34 + 80 g of Particulate
'37«00Ml of water condensed
1937590,
* 004 co,
- 502656 Stack Area (Fef)
' e 3% Pitot Correction Factor
s 000314 Nozzle Area (Ft2)
! e LQACP Pressure
30 ) Inches Hg
762 ¢ 2¢p Millimeters lig
} eter Pressure )
202y Inches lg
76911 Millimeters Hg

tJ
.

Peter Volume
6 3+ 702 Dry Standard Cubic Feet
9 4 Dry Standard Cutic Meters

L]
.

l.ater Vol_un]e' 3

1« 74 2 Standard Cubic Feet
: e 0 4 9 Standard Cubic Meters
Foisture Content -
0266 (Convert to % X 100)
l'olecular Uelght Dry

e
L]

29«74
tolecular Weight het
. 234 )
Stack Velocity
Feet per Second
57473 °
: 6 Meters per Sccond
Volumetric Eiow ‘
YRR Actual Cubic Feet per Minute
A e
* 2% Actual Cubic Meters per Second

| Volum eLr u_ Ilow
Ve 1513516 Dry Standard Cubic Feet per Hinute
2 : ; ; Dry Standard Cubic Meters per Sccond

Graing per Dry Standard Cubic Foot
. 0 U 6 4 Grams per Dry Standard Cubic Meter

- - l'{ .." L
concentiat.ion
11 .

- ’ . Pounds permhdur
Volume at ﬁ()‘%z'lg |
LT Actual Cubic Feet
73303 pctual Cubic Meters
Concentratfch076 _
17 Grains per Actual Cubic Foot
«+0073 Grams per Actual Cubic Meter
% Isokinetld) 167
13
9362

/
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.

™ T T3 T3 1

n /3

Ruis #

initial filtering of
water collected with
.22 micron filter, mg

Organic Portion, mg
Jhloroform Blauk, mg

Ether Blank, mg

Foaporation of
weter Portion, mg

blank water, ng
Sulfate Analysis, g
Acetone Hluse, mg

aoctone Blalk, nig

BACK HALEF ANALYSTH

e

2.3

53.7

-0.0

3

43.0

-.1

=31.50

12 .4

25.50

{4

2.9

1.5
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FIELD DATA SHEET

e | .S Steel e | - GUARDIAR SYSTEMS e

= g o (/D B B0O9 Control Avenue:
H ) - - - . . N . rmingham, Alsbarna 35-?09
L} LOZATION }’\'—'\n 51- t"\&'\ G‘Q;\\\OJS\, DATE .A I.‘C\'“"i}, \% . ‘ i 20G/715 1050
: ~ ;
30, o i G- I
m BARG  PRES, > C)' "~\l TIME KDY s
. ] METER METER TEMP, ‘F e METE erorer Vacuum STATIC PRESS "
‘ i | < . BOX " ; URE "H,0
=114 ..,_.._T_'?l.'i____. }'.',:_AM?EF TEMP | TEMP  [PRESSURE | PROS Pressure —— z
NO. Doans DUR ;VOI.. FT. 3 N ouT AVG F F TH L0 '.D Hy - 38

FROBE TP SI1Z2E

-~

~
o

- 3 91.08] 2© N T e VA 5 O R i s 2 scrome _aeres
EEE \1%27 120 ) lge Jos [bol2601 3¢ 1) aod t | ano | 240
Mot lc e 1120 [iel 9 bl s¢lzuolwS ()Gl 5 | -2 -2

L2240 . 240

3 1298 |06 |losheolloalsg 250 [3.) | [oge
fob b a3 | M0 [Ior]1o2]1os! 38 1250]3.6 |5 |
< | beiguet | 115 Leeljon] 100 ¥ | 240) 3.6 1A

A
WATER

w_30.0

s

Y v194.21 126 lioglicehoag (2601 2.4 |47 o L5,
2 S 19507 [ )3% (N0 |08 4@ 3% (240 | 2.0 |25 415
. l!)o

!

l

I

L alag 120 [ o W) 2s2 |0y |

L e l9s N | ss m pil lese |i.6 |0

| 1inl958.3 138 Wy |y | y0j250 | 2.

C Ledker 2] 036 [le [0s (Ve[ 381262 | 3.

e 36 [N ezl eel | 2. | %0

519271139 [\ [popalye]| 20| b9 | o

21 NL3 39 ol w60 | 7.6 |24

so ) 130 imasyo 2o 7.8 |25
2.2
50

5

OPERATOR
M K\t Jsom

SAMPLE BOX NO. 3
METER BOX NO. 200
werer ave_L SO
piror, o 95 °
Temp. pevice LN
PROBE LGTH. L.
PROGE LINER 21588
PROBE HTA SET,_.‘:.’.Q.?..
AMBIENT TEMP.

19251 135 {1 1126420401295 | 7.0

' .E.l Cj%]_s,c( ’3(3 173 \2(9 lzc ’;C’ 240 é % - 'NOTES
19995 136 16 | i 0] ke | 1,;: 2432

L"JC'\ 45”,&

Tor fomin

O [y | 130 (e g 2elbo [2e | ). |35
019933 ] 139 | [puontofe | o\ |30
J19NS |0 [l el ng Ws0) 6% |29

Critice ° ar.

G
?JT\'*‘DQ""«—'W"D‘OB-FSG\' N W o= N F\‘J‘\N-!:“,::'LNU‘F“F

: 94 Y (. A\ ikl 7 ' ‘ <6 Ram N g
1‘-':',. C1 “1(! ‘Z’_&) !21_) &/2 ‘_‘I_l.‘ 3-( ’)L‘O ‘n . SL'.".LQ" 0. '(
bl 2,00 s iy Va0 3 e | )] 65 e
CRRA k> )| 136 Y ' - “" -~ 0.0
F,_ ORI uf\\.\ ] 139 ) ,_)7‘ 12 )\-‘7 Ny 1230 |,(; ny 7 2 _E )‘?%
| B i v = e 3 2.
r . . s AN &{3 . Uo2n
| | ms T - @ L9
(1453 1139.17 115.‘1& 3.6k 1,042 ‘———6r~---
«! o4 . . keym, o 91 . 'L‘L‘ ’S “:‘
"‘; il - - | -28- ) :‘( ‘(.._57’1 V Vee Vin

TS /u 1;(.
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GUARDIAL SYSTERS .

2009 Qentral Avo o

Birminghnm, Alnb:- e 35208

205/Q79-1850

Run Number ' /
F-/§-50 |
Loca{tion _A/S f&//ﬂiféd-ﬁ

Amount liquid lost during transport

Date

i,

Acetone blank volume, ml 3¢

Acétoné wash vol_ume,. ml / 20

Acetone blank concentration, mg/mg 3.8Yxw-"
Acetone.wash blank, mg D/

Filter Collections (mq)

Probe and Cyclone Wash (mg)

Filter # 4L Z /0 Dish # /

Gross 2¢¢./ Gross G534/ L

Tare 250. 3 Tare S9yYp7 A

Net G Y Acetone Blank &
Net_ /4. 2

Total Particulate Capture 20. & . mg.

Water Silica Gel

Final 30 Final

Initial Initial

Net . 320 Net /88

Total Water =/ 8

Apoproved By (X & :ﬁ

_/

-2Q-

GUARDIAN SYSTE

MS inc
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7.0

P

V& SLecd
TN
LUCATION 13 :'-4;}/\-@ AL

30,14

GUARDIAH SYSTEMS ..

D001 Contratl Avernug:
Oireinnhnm, Alnhiomn 305200
2058791050

[P

FIELD DATA SHEET-
RUN =

DATE R_}I‘?/ g
Tme ] < 4q- 72.:2.7 4K

[

PLANT

”

-

BARD  PRES.

{22.54

, T meTeR T et T T oo | weren Tveiocrry | Vacuum [ STATIC FRESSURE M0
e LTme T | oo Tawe e | A TR e T | T 7 5
pize | evsml | e e
1 213 eeq.g | 135 Mep|yeo po3lsOl2Ye | Y3115 g .0 | 2o
rﬁ 1 < L sy | 137 Wi lieafrotisa 230 | Y, L (4 | ¢ |20 PR
g e | 30 | ol pe | S22 42 .4 14 |26 2 ¥
. 1202 0 9.90j29 [ilnaly [s8i230] 2.4 .81 3 ree
1o L paz | gso Lnelnelm |82l 2,4 ] 1 013 1 - 2%
Lo hg tpasial e s e 71591238 | 34 | 1 |3 PSS
5 T2 1o\ pag o736 s | 18 leel285] 1.8 | o012 3.2
N L Loz | 738 oo lpgael6] 245 231 L1382
4 l\ 20 o334 | )Yy (ol ee|l0ls9 250 2.8 .95 32 DOPEHMQR .
T3 belege,3 | )34 s P8 |13581239] 2.9 1 F8 | 3 = ’({“jﬂ“{‘
Py Jis losgey |13t o lpo | ol ca| 265 | 3.4 | [ol |3 |smerox w0
U METER BOX NO .-
= 2o | 1Y Q)20 |loy 10 |62 |930 3‘4 _’-1 3 Iweren ane_L ‘)9_

! _ . ) > ] _ R _ :
P * R 09Luly |25 |02 29 53160 95 $:120 1 b |\ T
U 12 Jarogeg | /30 |10d hao| moleo|ayo| & . ¥ de 2| 7 |mooe ura ser 307,
| r*’ 3 |usloss.o| 139 AR P A A i =
Ll usloss.t] 430 /15 1 5 ) (2651 Sod L 18| fo | pom 15 oc
r‘ s loe2 T JEST | pz |02 2= oo | .4 | L8 | 4 VJJ_:" @?:f,'f,
| 2 | celoceo| 135 o \ne e 0] 235 1\3. ¢ [ 3 | 2% -§60
re 1 lolen79] 126 o3 wslesleola3S L1 | W38 ] | 0 1 22l
R R Y A A AR IR AT AR I AL I R
[ s loes e Loleelel ] fovl g g 9o
R R R N N I S IR R P | | ©77.890
e | Lvlozeo | 3-SR 129 RNs |G| . ¢ P i
T alores s [belolsed3o s {osw 10 | F
[~ Nt - I e N
= /i oyl 14 W* oo S LA Rem. 8 ¢




Y 7%

1

Acetone blank volume, ml

Run Number 2—

- GUARDIAL SYSTERIS . \

2009 Central Avenuo:
Birminghnm, Alabz-wa 35208
205/875 1850

Date_ ' ?//ﬁ/fa _

lLocation

USS. Srafnse
Amount liquid lost during tfanSport

20

o

Acetone wash volume, ml

/20

Acetone blank concentration, mg/mg

Acetone-vash blank, mg

3L9x0-7
o1 ___

Filter Collections (mg) .

Filter # L X b
Gross .Zécfff.
Tare 2¢7 )

Probe and Cyclone Wash (mg)

Dish # 2

Gross SFSS /O
Tare 75538 (

Net /). 7 Acetone Blank
Net 2.4
Total Particulate Capture /Y. / mg.
Water Silica Gel
Final 24 Final
Initial o Initial
Net . 25 Net /3 3
Total Uater .S’f', 3

Approved By (\/)0@( /

-3~

GUARDIAN SYSTEVIS NG
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FIELD DATA SHEET

RI.IJN# -3

 GUARDIAN SYSTERIS ..

LLL'J,(N_@,,,(.V,AL_ Y k-
_BAuenes 7~)"o7 e _Jieg- 108, "(IP—
P o s P g B
rn L ems] 1
[ t3 13 081m| 28 |92088 |qo|ds|ase | 4.0 |1 x |2 <240 270
r::_. 3 1 '085.0| 130 |10 9217050 30| 4o | 12|21 Lyl "’"’“_‘
2 319 8.3 ] 35 || Hs3 a0 3.7 [ L] | 2], 2e| <277
u e s 0203 | s dlreatods7, 000 3.3 ] 10| 2 e
r_ 2l 0 995 135 )0 |16\ o3]58 129013 3 | [0 |2 m_ 20 _
s Lol go el nllealags] o781 | e lB2
s lajofrs 30 e elilss129sT 1L gl.ssTl L w370
2 a2 130 polm | ITEe|269 53] 73] | '
s tanprag 120 o\ pd \p|s8R270| > 3| .92 Q,:PE‘RATOH
Lo 35 e in]s8[ags| 5.1 95| 2 i Lol
rf ‘, _;“-; .I!//aO /32410 I/}’ V4 9 UIJ_D 3.1 /,I .»1_/ SAMPLEBOXNO.JOG
oo s o3 1135 e ol sd 250 3 9l 1,1 | 2 lueven mve. 13
. ' ' ot o185
2 & - TEMP. DEVICE L.u‘U
2 Lz b9 lpsg [ 435 s RIsBIoSTl 4.6 [2.) |3 |reeeon R —
g U3 lua .o | jas |poloe|el40]235 | ¢.8 | 2.2 | 3 |encee wraser 2
- Uy luslpad | 734 ol /20000|58|270] oy |22 3 M
e e [ yans| /36 |0 | 116 18|56 ;i.(of S.717.8 | 3 Sty - i0” 0%
7 ‘1 3 feras 2l /ol 122 /Y 117160 Q,}/U ¢, 7 / S | 2w |Rewe <9 OK
s el s /5‘3 Do (119 ny lgo 1270 3,1 1 95| 2 L"‘é%‘"{';‘rzs
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GUARDIAY SYSTEE‘{!S.NC

R0 Centrol Avevane
Rirmingham, Alnb:+ o 35209
20w/a73-1050

Run Number ‘3 :
Date, f/Zo/[Z) | _

Location | é/ 5. Rpitsise

Amount liquid last during transport SJr e
Acetone blank volume, ml 3CO -
Acetone wash volume, ml /SO

Acetone blank concentration, ma/mgq 3 ¢ Jja=7

Acetone_wash blank, mg ./
Filter Collections (mq) Probe and Cyclone Wash (mg)
Filter # LX /)5 Dish # 3
Gross 2(.9. o Gross ? 93537 5

- . 7 . ) r—
Tare 2085 Tare 793¢5 5
Net /. / Acetone Blank =

Net 5.9

Total Particulate Capture | 7. O. mg.
Water Silica Gel
Final ZJ9 Final
Initial 2, Initial
Net . 20 Net /9 0
Total Uater ' 3 ? )

-
Approved By O

-33- . GUARDIAN SYSTEVISING




FIELD DATA SHEET

s e i GUARBIAN SYSTEMS ...

/ l - 0 2009 Crnteal Averown-
EZirrvirgg '\tu ﬂlnbnn\n ona0d
o 575713
LCLATION /C ) "{J/‘VQ‘ [t DATE 3 / { 2OS073 W50
4 RATRD PRES go OG © TIME 7 /3 L)' ,L AH \JAP
METER METER TEMP. °F 1% METER VEL cu:nrv' Vatuum | STATIC PRESSURE "H30
woT ’-—-U:L—'! ) E Ao Teme $t5\p FRESSUWE |PRES essure _ 2
NO. LRIN | DUR Tyon  FT.3 N lour |ave | F R ) "H L0 H, . G
_ i ] PROBE TIP SIZE .
) E - _ |
il " '5"” }\1 BEFORE AFTER
; - —

|3 157.5 | 129 (1o oY 107 |52 | 245 Lﬂ Ly L |.290 240
\ z”}‘.\ 120 I 106 1109 164 | 245 \.\rL‘, e @_L _,2.da 240

- T end 1130 o [oc]iodst 230 | k2 13 [ )| 2T 2
o i g0 [ (32 |li2|)ogl)0|% 1255 | 3.2 110 | |
S 11109 1130 [holloghog|e8 Lo | 2.9 .92 | ) | -l
| r I ENEE 135 1ios Lioc|1oylgo |26 | 2.4 | g0 | b | wombdl

r C g 1130 o 108 [oq 531290 | ). 7 |.SE [ ] wad??

2 T3 1135 Jog e 107160 | 290 | 1.4 .60 | |

2 | 1.0 | 13§ 1og |joe [107)59 {260 | 2.6 | .95 | ) n t/\,‘/-i
o 3.9 | 190 |10 o og|s4 265 3.1 | 1.0 | ] larK Wi lcon
Fr 6.7 | 140 o o3 [109[ 59 (260 2,9 |95 | ) |sseesoxmolr

o v s g Lo lioeliofs [260] 5.4 T 1] 11 e o L0
ez | 4939 435 #oarSd| 2661-5.0- | 46— o o
" r-_,: I 3.7 | 136 [y olalerlzs0ls.0 | 1.6 | | Zﬁﬁiﬁﬂ”ﬁﬁ
S b a3 137 e IOFPIN LS 2601 w1 16 |1 |enose wmnser 0
P 201,01 )35 Ui [ hoipalsg l2us | S04t |1 |7
A 20540 | 30 [ 1s21230] S LV LA | eV
P2 e e [nfiorioleo [ o) 5.000 6 12 128
T e Tio [ lga2€01*2 (10 | for Join
- r !z 2.8 130 Lushin sl @2 2600 1oy 138 |1 | Rem 770
T s a2 Tl Jnlgol aue T VA [h3e T ) e T
T T g e ol gl [ 0w [y [ ] |- 9.0% -

SN 219.% | 130 | 106 |fo6 live| 40120 | 1.2 | %0 Oy 7 18.3157
cmc 0 [eual g e o loleo 290 | (2] 40 PR

ro V) [23% jz0 [o[nolnel [20f 1.3 ] 2
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GUARDIAR SYSTERIS ...

DRO0 Contrnl Avenan-
Oirmingiham, Alnty, s 35209
205/379-150 .

Run Number ' 6/

Date «f/Z//o%
Loc.’aﬁfion Z/\S' S_ (%‘:;Ams‘@

Amount liquid lost during transport ///cwe

Acetone blank volume, ml 35O

Acetone vash volume, ml . /00

Acetone blank concentration, mg/mg 3. LYyrp=7

Acetone wash blank, mg O./

Filter Collections (mg)

Filter # 4£X1Y Dish # 4

Probe and Cyclone Wash (mg)

Gross . &? Cg(. lo

Gross 5?//-_)’6; 4

Tare o4 6 5. 9 : ' ' Tare &// 56/,/

Net 2,7 Acetone Blank ~—
Net _ A P
Tatal Particulate Capture 5.0 mg.
Water = . _ ~ Silica Gel
Final 20 Final
Initial O Initial
Net . 20 Net 170
Total Water 27.0

Rooroved By

/
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V. CALIPRATIONS

e

"
‘General
The meter box was recalibrated upon return to the laboratory from
r- this test. The box was recalibrated at 2.5 "Héb, the highest limit of -
our wet test meter. This calibration produced a single point MCF and
r' A HE@ ehich was compared Lo the origina;'calibration. All were within the

5% allowed at the highest vacuum seen, This calibration sheet is located

behind thé original calibration sheets.

The equipment used on both ports was as follows:
Probe: 8' -1 |

Box: 300

r’ Stack Temperature: L&N 1

Sanple Box: 2 & 3

—~~3

The average temperature of the stack was 131.5 °F. The Pyro 1

was recalibrated at 135 °F and agreed within 1.5% of the initial calibration

rn value,

3 7%

r . -
r | | _ /

- GUARDIAN SYSTEMSING
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FEATURES

8 bhonteniaa strength, o Excelient handling character-
1-.--5 e Geoidwething properties, a Minimum of 99 9%
retenten for particlos of .3 um as dotormined by DOP
s & [Bnzartico.

T oas e erginal glass fiber tilter pioneercd by Gelinan
ceiromant Company over 15 years ago. It conhinues 10
Qv et ,f veed o high volumo sampling Since 2ing is
~e et ing rave sratendls incorporated in the gliass hibers,
Pe o ) -'.\"'. Bove avanabtde sme content Avestincam
Jrentotine futer, sullunc acrd, 13 used as a dizpersion
2 W™ sr3ken the sivets unswitibloe for muasuremont
fotainn
-or A Crnzs Fiter Falters aro less likely to develop static
Craegrcriesritancther glass iber mediatypes. They aro
el eataneLgiymnapphcations whero zinc and iron con-
1t sngt T goiant, erwhoro sulfaty content is not baing
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Ty Lae oy >
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¢ :a _21mm  47oin 102mm G°x10”
Frraina G5 GIEX | 6I6%6  Gi701
Forare a3 SC IDO IOO 100

TYPZACLASS FIBEA FILTER
SFECIFICATION REPONT .
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FEATURES
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o Avardable i all sizes o Fhaumam of 9943, 1ot nron
furparbicies of 3pmasdoterincd b, DOP L3, 8 4 ny-
er free '

Type AL Glass Fibor Fiters arecompLiid ollamwac. gy
luble glass Bbar. Thoy enilin law Ievits ol Lot iz 3
iron Vhe ters do reast valh almGLihenc euiler Sous o,
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totieyt Lty e boun PRSI B S A YON N0 TN B I0)

Type Al Glass Fiber Filias dre Linder teeo snd sdesl 1ot
gravimuetoc analysis o 6 puliutants. (r:s pure, ¢ronn.s -
lreo titer s tho busis tor procodures viZGly LseSin uare
muning mumaipal and industoad ad paliviing sebotancos.

:uq 25mm |37 om | a2 mn [162mm | 570"
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FRGIE COTLET

<5

Prosl QUTLET TLWiinhiuse

L d L >
W P
LW o

o
<

T

— 3L PROBE (5-oia YAILIUP)

!
I

¢ 39 |

I 7 "T'T" i

T

4 1L FIGBE (19 OB VATLLP) -

mnjvﬁ//

- SHUPRICE (Ncw UARHUP)

. 2
. INLET, 210 °F e
&} INLET, zsa ofF
. Cmmre—"" / g 1) / _
“ L
— MLBIEM.“ 5]09 . lNLETmb!tEhI’. _
[ ¢
- mul/.m"» ;;: W mnl.m‘-‘t L ~
S U Y N e N T R
0 a Q & U 0 a O g
POCERSTAT SETTING, & - PORERSTAT SETTING, &
k)

g
i

&
T

et

PROSE CUTLET TCEPEDNATURE. OF
N
s

61 PROLE (15 min TARDGE) -

- c’

IKLET, i':o ¢ /m

l” p— ‘5‘) — e
il m,_ IENT, o | g P r:q Eut,
¢ &J F (¥4 . AR .
el INLET, 180 OF . %9 IMLET, 150 SF : _
I I S O I | o...L.__L___L_.. N
] | 8 W o [ I8 3}
FCZERSTAT SETTING, 3 PuhLRJIM SEITING, &
% T ‘_,.-.r....l..._
& %0 f—  TUPROE (15 bAwIup)
oz;o . -{
L
.fgm — P
2 INLET, 250 ©F .:”/
15— /.-"’
J /
g 180 }— INLEY APBILNT,
£d OF.
g 9l INLET 14 °F _
[T
L T T O O
0 0 © s 1)

_ (35
FORERSTAT SETIING, &

NOI‘ Flawia'a .'-:c d coostand a1 0.758 0% chunge i tivs rale Bos hille ellzcl ca peke L2, n e,
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METER CAL1BRATION FORM

SRRy =yt fe

T

Date g-1-g0 Box No. 300
Prar = __30.0% in. Hg Calibrated by Mear K u;’soq
Orifice Gas Volume .Gas Volume Temperatdre - Avg. Temp.
Mancmeter Set- A witm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(n. H20) (in. Ho(0) Initial | Final ] Initial] Final Initial] Final [Inlet | Qutlet
: - 1i0 ¢
5 ~. 3 mm.sqtzus.m) 324.0%1 890,300 | 27.7 127.7 | ~106| ~%
' 0 e
1O - G |3us.en |30y3mlg50.30 (85,994 27,7 122.9 | Zes| P
) 102 9¢
1S -7 3yl mlsg el ovse] 279 |09 [Pl P
o) >
r|_20 = 9 3950 PBiwrye| a9 139 ] 22.9 1229 |95 | Ee
2.5 <)) 13y [chos2 9. 938 (925,39 22.9 |27.9 |35 | .24
Purp 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) + 4600F
Twtm = average temperature of wet test meter + 4600F ' 0020
‘ Putin = Ppar - ;gt'g },0092
_ N | . 0.99%6
Pdgm = Pbar + 156 .  0.995¢C
t t test meter in inches of Hy0 }.0093
wtm = ssur W est meter in inches o
pressure on we 2 .—-"‘"_“56?.""___ Y
Y s metgr calibration factor o4
28.316 =conversion factor when using a wet test meter calibrated in liters.

Calculations

Y

(wet final - wet initial)(Tdam) (Pytm)
{dry final - dry initial)(28.316)(T,,t;m) (Pdgm)
or (1)

— T3 ™ 3

— =Y

-

]
Mater Tolerance = 1.00 ¢ 0.01

™

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

dials o correspond to the wet test meter veadings.

CSUIARDIAN SYSTENMS NG




. - Post.
METER CALTBRATION FORM

pate _August 26, 150 - Box No. __3Q0
Phar = _30. 10 in. Hg  Calibrated by MacK Wilson
Orifice _ ' Gas.Vo1ume : Gas Voluhe Temperature Avg. Temp.
Manometer Set- 1 & wim Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
r! ting AH(in. HoO) ¢in. H20) Initial | Final | Initial] Final Initial] Final Inéet %7§]et
X 2.5 L) (w03 ese 40w 39 B9g KAl o3 28.5 | 28.5 AT
L 2s L1 long 3 on.si con 3 €906 28,5 | 29 12 13
i . . . 7

%|_2.5 ) lonsugnone el exam) 29.) 1299155 Pl

r E GO:, 4
Rk 415 Jﬁg'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) + 4600F
Tytm = average temperature of wet test meter + 4600F ‘j’}gg
Putm = Ppar - .]-\g-t%—] 9900

29395 +3=. 119 =< ,"13:_1

Pdam = P + _AH
dgm bar 3.6

Awtm = pressure oﬁ wet test meter in inches of Hp0
Y = meter calibration factor |
28.316 =conversion factor when using a wet test meter éa]ibrated in liters
Calculations
Y = (wet final - wet initial)(Tqom)(Pytm)

{dry final - dry initia])(28??1?)(thm)(Pdgm)
' or (1

—y —3 -1 M

¥
£

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;

-

40— GUARDIAN SYSTEMS Inc




ORIFICE CALIBRATION FORM

r Date g-1-%0 Meter Box No, 300 _
' " Pbar'_ 20.0¥% Calibrated By MeacX L)) )son
. H V1 V2 0 ty tp | v2- Qm K
in. Ho0 | CF f | sec.| ©F OF CF 1
.5 |gmow9g0.30)| 900 | j0g | 96 | 6.265| 04140 [0.9339]
) 1.0 |s®. 3| gss.quy| 900 ) j07 | 96 | 9.633]0.578) [0.72[3
1.5 19 aul999.45 | 900 | 109 | 96 [10.554| 0.694S [0. 6
2.0 |gAyg.93] 920 |6 | 98 | 12490 0.7299) |0.7000
2.5 |W98(928.30] 900 | 112 | 9% |13.453]0.9940 [0.%09)
| | ) Average Ky -()'7,52
Vi = Dry gas meter reading at the start of each test |

-2
(%]
|}

Dry gas meter reading at the end of each test

- - | AR, = .80

: t} = Dry gas meter inlet temperature
; t2 = Dry gas meter outlet temperature
' m Ca1cu1§t1ons _
. Q= Vo - Vg tp + 460 (60)(Y)
~ (for each aH) 0 t] + to + 460
2
2. K, = Pn M Mn = 29
Forr Q 0 Tm = t2 + 460
(for each aH) | m Tm AR P$ - Pgar T

13.6

Y = meter calibration factor
Calculate the average K as follows: .

o 5

4. Calculate A Ha as follows:

™ ™ T T ™

AHy = g@z P@ M@ 0. 921
| Km2
) Qe = 0.75 cfm
- 70 = 5280R
Pe =

29.92 in.Hg
Me = 29

5. Qrifice Tolerance = 1.84 + .25

-4 1.



 ;§ U | | fost

) - ORIFICE CALIBRATION FORM 3-

r L Date Husus‘t 26; 1980 | Mater Box No. 3 Q0O o
Ppar 30.10 Calibra_ted'By Mar K Wilson

iy | | ;

A H N V2 o | t V2 - V3 o ke ;

in. Ho0| CF | CF | Sec.} OF °F CF | . |

26 ol cew3ml %0 | 2¢ | 18 |is.312 | 934 | g0 g

2.5 lewml e 06l 900 | J26 | N |4, 792 9692 |, 7436 o
T 2.5 |enieles 3050 | 126 | NG 117,189 |, 9559 | -7452
Average Ky | .'740'7

Vi = Dry gas meter reading at the start of each test
Vo = Dry gas meter reading at the end of each test .Y : r
_ . 3
et t1 = Dry gas meter inlet temperature ‘ o ). 64 i
t2 = Dry gas meter outlet temperature ' _l___@d_(‘_’_.._, ‘Z = AR "
| soy < 3= |.63= OHa
Calculations _ '
1. Gy = Vp - Vg ty + 460 1 60)(Y)
(for each AH) 5 v 60 |
2
2. 'S.‘ = P, Mm Mn = 29 ‘
' Q \‘ L Tm = t2 + 460 :
(for each AH) m T O Pm P+ o
13.6

_ = meter calibration factor
3. Calculate the average Ky as follaws: ‘

- K o
W e

e Mieen Bieny Bl |
-
1

4. Calculate A Hy as follows:

A Hy = o2 Po M@ ] = 0.921
| e %2 K

™3

Q@ = 0.75 c¢fm
T0 = 5280R

- PR = 29.92 in.Hg
0= 29

-

Orifice Tolerance = 1.84 = .25

N { -
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PITOT CALTBRATION 1'Okij

€p(8) = Cororay
(or 0.99)

25
CALCULATIONS —

Aversge Deviation = I | Cp(s) ~ T (A or B)
P P

) — »
ICP(A) - EP(B)I &—Must be < 0.01

3

Date _ £~ 2590 Lbrobed  f-Y
Calitrated By __:1;Lhm W‘kswﬂ\*o}\___;__h__ S
wozzle Size MO(\Q. | :
SIDE A
A Pgeyg A P(u) Deviation
(in. H,0) (in. H,0) C (s) C,(8) - C (&)
Run Standard Type "s" P ' ¥
1 - .65 S 95 -.002
2 ) .75 513 -, 002
» |55 Wl 853 | 1.003
| 950 . ©OY
’ ’S
SIDE B 2=
AP, 4 P(s) Deviation
(in. ﬂzg) (in. H20) Co(8) Cp(s) - T &)
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