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I. INTRODUCTION AND TEST DESCRIPTION

On October 17-18, 1990, Guardian Systems, Inc., performed a
series of particulate emissions test on the #2 Rotary Lime Kiln
Stack of Allied Products Company located near Alabaster, Alabama.
These tests were conducted in accordance to the rules and regula-
tions expressed in the Code of Federal Regulations, Title 40,
Section 60, Reference Method 1-5 as amended.

Raw carbonate material moves through the heated revolving kiln
to drive off carbon dioxide and form the 1lime product. The
emissions from the kiln were passed through a multiclone to remove
the larger particles, then through a venturi scrubber to remove the
smaller ones prior to being vented to the atmosphere.

Mr. Joe Dial represented Allied Products Corporation, and is
responsible for all production data. Mr. Mike Malaier of ADEM
observed the first test. Mr. Johnny Morris and Mr. Lloyd Currin of
Guardian Systems, Inc. performed these tests.

~
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IX. SUMMARY OF TEST RESULTS

Commission Rules and Regulations (ADEM).

E= 3.59 (P) '®® for P less than 30 tons/hour

Table 1 is a summary of the test results on October 17-18,
1990 for the #2 Rotary Lime Kiln.. All production data was supplied
by Allied Products personnel (See Plant Operational Data). The
allowables were computed form the following formula found in 4-3
section 4.2.1 Class I counties of the Alabama Air Pollution Control

Test Number 1 2 3 Composite
Process Weight,

F§ﬂ£ Tons/hr 26.80 27.00 27.00 26.93
Particulate
Mass
Rate, #/hr 8.09 11.5% 8.52 9.46
Allowable Mass
Rate #/hr 27.58 27.70 27.70 27.66
% of Allowables 29 42 31 34

Vrocess we$3h{- inclade  0onl ("'SLL""//:)

/

2 2 IS ARl

[ N g



GUARDIAN * 3YZ

LEE

TEMS -»
F.0O. BOX 190
DS, AL 35094

205-699-6647

~

INCORPORATED

Summarized Air Test Results for Allied Products

Run Number
Date
Location
Time

Stack Gas Temperature, F

Moisture Content, % v/v

Oxygen Content, % v/v

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

Excess Air., %

Stack Gas Velocity
Feet per Second

Volumetric Flow
Actual Cubic Feet per Minute

Volumetric Flow
Dry Std Cubic Feet per Minute

Concentration
Grains per Dry Std Cubic Ft

Concentration
Grains per Actual Cubic Foot

Particulate Mass Rate, #/hr
Allowable Emission Rate, #/hr
% Isokinetic

Tab1l

\_

1

10/17/90 10/18/90 10/18/90 10/17-18/9
Kiln #2 Kiln #2 Kiln #2 Kiln #2
1238-1403 2136-2243 0957-1057 1238-1057
137 140 144 140
Y

16.50 18.28 17.81 17.54

12.00 11.50 10.00 11.17

13.00 14.00 14.00 13.67

0.00 0.00 0.00 0.00
153.85 140.79 99.36 128.69
S /

42 .88 43.18 42.41 43.13
50,513 50,870 49,960 V' 50,811
36,979 36,278 35,592 Vv 36,536

0.026 0.037 0.028v  0.030

0.019 0.026 0.020 0.022

8.09 11.55 8.52 7 9.46
27.58 27.70 27.70 27.66
101.08 104.72 103.61 102.38
?
'/iﬁ{
o —— /[0
-qa—ff*—’/o /

e ]

2

3 Composite
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Computer Input Parameters for Allied Products

Run Number

Date

Location

Time

Barometric Pressure, in Hg
Static Pressure, in HZ0
Run Time, minutes
Meter Volume, CF

Meter Correction factor., MCF
Meter Volume (Corrected)
Stack Temperature, F

Meter Temperature, F

Meter Pressure, in H20
Sqr Velocity Pressure
Mass of Particulate, mg
Ml of Water Collected
% Oxygen

% Carbon Dioxide

% Carbon Monoxide

Stack Area. Sg ft

Pitot Correction Factor
Nozzle Diameter. in
Feed Rate, Tons/hr

Venturi Pressure Drop, in H20

1
10/17/90
Kiln #2

1238-1403
29.69
-0.430
60.00
39.978
1.0476
41,881
137
106
1.68
0.712
64.5
163.4
.00

13.00

0.838
0.250
26.80

17.5

2 3 Composite
10/18/90 10/18/90 10/17-18/9
Kiln #2 Kiln #2 Kiln #2

2138-2243 0957~1037 1238-1057
29.70 29.70 29.70
-0.410 -0.440 -0.427
60.00 62.50 182.50
39.332 40.428 119.7328
1.0476 1.0476
41.204 42.352 125.438
140 144 140
88 97 97
1.64 1.58 1.63
0.714 0.699 0.708
95.4 72.6 232.5
188.0 184.2 535.6
11.50 10.00 11.17
14.00 14.00 13.67
0.00 0.00 0.00
19.635 19.635 19.635
0.838 0.838 0.844
0.250 0.250 0.250
27.00 27.00 26.93
17.5 17.5 17.5

/
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Computed Air Test Resulte for Allied Products

Run Number 1 2 3 Composite
Date 10/17/90 10/18/90 10/18/90 10/17-18/9
Location Kiln #2 Kiln #2 Kiln #2 Kiln #2
Time 1238-1403 2138~2243 09%57~1057 1238-1037
1. Stack Pressure
Inches Hg 29,66 29,67 29.67 29.67
Millimeters Hg 753.32 753.61 753.56 753.50
2.  Meter Pressure
Inches Hg 29.81 29.82 29 .82 29.82
Millimeters Hg 757 .26 757 .44 757.33 757 .39
3, Meter Volume
Dry Std Cubic Feet 38.930 39.568 40.008 118.496
Dry Std Cubic Meters 1.103 1.121 1.133 3.356
4. Water Volume
Std Cubic Feet 7.691 8.849 8.670 25.211
Std Cubic Meters ‘ 0.218 0.251 0.246 0.714
5. Moisture Content, % 16 .50 18.28 17.81 17 .54
- 6. Molecular Weight Dry 30.56 30.70 30.64 30.63
7. Molecular Weight Wet 28.49 28.38 28.39 28.42
8. 5tack Veiocity
Feet per Second 42 .88 43.18 42 .41 43,13
Meters per Second 13.07 13.16 12.93 13.15
9. Volumetric Flow
Actual Cubic Ft per minute 50,513 50,870 49,960 50,811
Actual Cubic M per second 23.84 24.01 23.58 23.98
10. Volumetric Flow
Dry Std Cubic Ft per minute 36,979 36.278 35.592 36,536
Dry Std Cubic M per second 17 .45 17.12 16.80 17.24
11. Concentration
Graine per Dry Std Cubic Ft 0.0255 0.0371 0.0279 0.0302
Grams per Dry Std Cubic M 0.0584 0.0850 0.0639 0.0691

12. Excess Air, % 153.85 140.79 99,36 128.69

NG _
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“Computed Air Test Resultis for Allied Products

Run Number 1 2 3 Composite
Date ‘ 10/17/90 10/18/90 10/18/20 10/17-18/9
Location Kiln #2 Kiln #2 Kiln #2 Kiln #2
Time 1238-1403 2138-2243 0957-1057 1238-1057
15. Particulate Mass Rate

Pounds per Hour, #/hr g.09 11.55 g.52 9.46
16. Volume at Nozzle

Actual Cubic Feet 53.185 55.490 56.165 164.816
Actual Cubic Meters 1.506 1.571 1.591 4.668
17. Concentration

Grains per Actual Cubic Ft 0.0187 0.0265 0.0199 0.0217
Grams per Actual Cubic M 0.0427 0.0606 0.0455 0.0497
18. lIsokinetic, % 101.08 104.72 103.61 102.38

\ _
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III. SAMPLING AND ANALYTICAL PROCEDURES

General
All sampling and analytical procedures for the determination

of the particulate emissions from these sources were conducted in
strict adherence with the Code of Federal Regulations, Title 40,
Part 60, Appendix A, Methods 1-5 as amended. The sampling
equipment used in these tests was manufactured by Research
Appliance Corporation and was properly calibrated before these
tests (See Calibrations). The particulate mass was determined
gravimetrically after removal of uncombined water.

METHOD 1

This method was used to determine the number of sampling
points and the required sampling matrix. The dimension of the
sample location (see PFigure 1) indicated that 24 points on two
diameters would be required to sample the lime kiln. We sampled 24
points (12 per diameter). Verification of absence of cyclonic flow
was not determined because cyclonic flow did not seem to exist from
the stack.

METHOD 2
Velocity measurements were taken using a properly calibrated
S type pitot tube and a 0-10.0 inch inclined vertical manometer,
having 0.01 inch H,0 divisions on the 0 to 1 inch inclined scale,
and 0.1 inch H,0 divisions on the 1 to 10 inch vertical scale.

. METHOD 3
Gas composition for CO 5r 0 ,, and N , by difference was
performed twice during each particulate test by using the grab
sample technique and analyzed with a Fyrite Gas Analyzer (0-20%

scale with 0.5% divisions).

METHOD 4
Moisture content of the stack gases was determined in
conjunction with Method 5 for each test by measuring the amount of
water collected in the impingers and condenser and the increase in

%
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weight of the silica gel. These weights were combined to give the ‘\\\
- s . total amount of water collected.

METHOD 5

Sampling Techniques
Preliminary data was used to determine stack temperature,

pressure, range of velocity heads, moisture content and stack gas
dry molecular weight prior to sampling. A Radio Shack PC-4
computer and a TI-55 were used to calculate the sampling rate for
isokinetic sampling. The particulate determinations were made by
utilizing the sample train in Figure 2. The meter box was leak
checked from the pump to the orifice and initial and final leak
checks of the sampling system and pitot lines were performed as
outlined in Method 5 and were recorded on the data sheets (See
Field Data). The nozzle (stainless steel 316 with an angle of
taper of 30 degrees and of button hook design) was calibrated
before and after each test using a micrometer and was also recorded
on the data sheets.

The gases were drawn through a stainless steel nozzle attached
t the
248 + 259 F (See
glass fiber

to a heated glass lined probe. The probe was mai

proper setting to obtain an exit temperature
Calibrations). The gases then pass through

(Gelman, Class A) of 0.3 micron retention to articulate
matter. The filter was maintained at a temperature of 248 + 25°

F. These temperatures were recorded at each point on. the data

sheets. //’”__““\\n
The gases then pass through a condenser placed in an ice bath

to maintain a maximum exit temperaturé¢ of 68° F, This temperature

was also recorded on the data sheets. \ The gases hen pass through
a pre-weighed drying column filled with indicating silica gel to
remove any remaining moisture. The clean and cool gases then
entered the meter box where the gas flow and temperature were
measured. (See Field Data)

Upon completion of the sampling and the final leak checks, the
sampling train and the probe nozzle assembly was transferred to the
cleanup area making sure no particulate was lost. The cleanup data
was recorded on Particulate Sample Recovery and Integrity Bheet

located in the Field Data Section.

\- /
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Particulate catches were placed in sealed petri dishes. Each
acetone rinse from the nozzle, probe, and filter holder was
combined and placed in a sealed container. For the group of tests
an acetone blank of approximately 200 milliliters was placed in a
sealed container. These containers were clearly marked and

transported to our laboratory for analysis.

Analysis
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 first heating for 2
hours 220 degrees F then 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 to the nearest 0.1 milligrams (less than
0.5 milligrams change from previous reading). Upon return to the
laboratory, the filters were subjected to the same procedures as
outlined above. The weights were recorded in a bound laboratory
book and transferred to the sheets in this report (Method 5 Train
Analytical Particulate Data). During each weighing the filter was
not exposed to laboratory atmosphere for more than two (2) minutes
and a relative humidity of less than fifty percent (50%).

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

~

/
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ACF -
ACFM -
ACM -
ACMS -
An -
As -

Bws -

DSCF -
DSCFM -
DSCM -
DSCMS -

EA -

Km -

Kp -

NOMENCLATURE

Actual Cubic Feet

Actual Cubic Feet per minute

Actual Cubic Meters

Actual Cubic Meters per second

Ccross sectional area of nozzle, (£t%)
Area of Stack, (ft?)

water vapor in the gas stream, proportion by volume
(dimensionless)

Acetone blank residue concentration, ng/g
particulate Concentration, ACF

cubic feet per minute

Pitot tube coefficient, (dimensionless)
particulate Concentration, grains/DSCF

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

Particulate concentration (c_, adjusted to 12% excess
air), grains/DSCF

particulate concentration (¢, adjusted to 50% exXcess
air), grains/DSCF

Dry Standard Cubic Feet

Dry Standard Cubic Feet per minute
Dry Standard Cubic Meters

Dry Standard Cubic Meters per second
Excess Air, %

Isokinetic Sampling, %

orifice Correction Factor, (dimensionless)

Pitot tube constant, 85.49 (lbélb-mole)(in.Hg)l/z

(°) (in. H,0)

Y
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La -

Ma -

Mn -

Mw -

Pa =~

Pbar -

Pg -

Pm -

PMR -
Ps -

Pstd -

Qa =~
Qs -

SCF -

ta -

‘Standard Cubic Foot

\

NOMENCLATURE - continued

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

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

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

Mass of residue of acetone after evaporation, mg.
Molecular weight of stack gas; dry basis, lb/lb-mole.
Total amount of particulate matter collected, ng.
Molecular weight of stack gas:; wet basis, lb/lb-mole.
Molecular weight of water, 18.0g/g-mole(18.011lb/lb-mole)
Velocity head of stack gas, in. H,0

Density of acetone, mg/ml

Barometric pressure at the sampling site, in. Hg
Stack static preséure, in. H,0

Meter pressure, in. Hg

Particulate Mass Rate, 1lbs per hour

Absolute stack pressure, in. Hg

Standard absolute pressure, 29.92 in. Hg

Density of water, 0.9982 g/ml (0.002201 1b/ml)
Volumetric flow rate, ACFM

Volumetric flow rate, DSCFM

Ideal gas constant, 0.06236 mm Hg - m/°K-g-mole (21.85
in. Hg-ft3/°R-1b-mole)

Ambient Temperature, °F

/
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tm -

tstd -~

NOTE:

Vaw -

Vlic =~

Vm -

vme -

Vm(std)

vn -
Vs -

Vw(std)

Wa -
Y -

AH -

AH,A -

JAP -

NOMENCLATURE « continued

Average Temperature of meter, °F
Average Temperature of stack, °F
Standard Temperature, 68°F

Capital "T" denotes degrees Rankin
Volume of acetone blank, ml
Volume of acetone used in wash, nl

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

Volume of gas sample, as measured by the dry gas meter,
ACF

Volume of gas sample, corrected for leak, ACF

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

Volume collected at stack conditions through nozzle,ACF
Average stack gas velocity, ft/sec.

- Volume of water in the gas sample, corrected to
standard conditions, SCF

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

Average pressure differential across the calibrated
orifice, in. H,0

Value of H measured for a specific orifice when operated
under the following conditions: 0.75 cfm of dry air
(M.W. = 29) at 68%F, 29.92 in. Hg.

Average of the square roots of the velocity pressure, in.
H,0
2

Total Sampling time, min.

;’//
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NOMENCLATURE - continued

©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.

ép ~ Sampling time interval from the final (n'") component
change until the end of the sampling run, min.

$C0,, %0,, %N,, %CO - Number percent (%) by volume (dry basis) of
each compound in the stack gas.

_ Y,
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EQUATIONS

P=P, + it
s “bay 13.6

P =P, +
m ks 13,6

Tstd) Py, )

-V
Valstd) =Vp¥ (=) (5ota

V,(std) =0.04707V,_

v, (std)

B st vV, (st

M~0.440(%C0,) +0.320 (%0,) +0.280 (3N, +$CO)

M -M4(1-B, ) +18(B, )

T
ve=K,C, (VBAD) avy. M;

g &

b
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EQUATIONS -~ Continued

9.
0. (V) (A,) (60)
10.
528 Py
-0, (1-B
0,~0,(1-B,) ( T, )(29'92)

11.

cg~[0.0154 (Mn/Vmstd) ]
12.

%0.,-0.5%C0
EA=[— 2

[ 0.264%N,~ (%0,-0.5%C0) 1100
13.

1.5) (%0,) -0. -0.

Cy,mCy/1- | (1.5) (%0,) -0 13231(%N2) 0 75(%c0)]
14.
12
“u"%%co,
15'
60
PMR- 0
MR= () (Q) ( 7000)
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le.

17.

18.

19.

20.

EQUATIONS - Continued

Vv,

.. Ty m
Vam 5 [(0.002669) (V, )+ T (Pp) ]

8

C,-(0.0154) (M,) /V,

100V,
60v_0An

V= Vi~ (LpmL,) 0

W, =CaVawpP,

_/
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| EQUATIONS

"Run # [ _/

-

1. B, = B, + (B/13.6) = (7507 ) + (- vp )/13.6 = (1@

5.5/

2. P, =P, + (s H/13.6) = (=7 . ) + ()t} )/13.6 =

3. Vm(std) = Va Y (Tstd/Tm) (Pm/Pstd) ap o L//-.
= (25577 ) (Joupp )(528/ 5., ) (75 / /29.92) = M. (

[

= 4707 V, = 0.04707( /&7, = 7¢;C% /
4. Vierd = 0.0 e = 0. ()65, ) = - |
. p

s

5. Bus = vu(std)/(vm(std) + Vu(std)) = ( 7' ',"G/. )/( 7'f’/ +7';"“"~"0 ) = /Gq?)

6. M, = 0.44 %CO, + 0.32 %0, + 0.28(%N, + %CO) = V,
L44( 13 ) + .32( 2 ) + .28( 75 ) = TO0NP P
7. M, = M, (1-B,) + 18(B,) = (0.i» ) (1= 50 ) +18( 065D ) = 2 i
Fr
8. v, = KC, (Jap) /(T,/(MP,)) B 7
= 85.49(.F3 )Y(, 7 ) JCCP/ (26w ) (70 ) = SR
9. 0, = v, A, (60) = (1.F7 )( =7 )(60) = SL Y «
S I L ,.
10. Q, = Q,(1-B,) (528/T,) (P,/29.92) .7
= (ol )(1= .. )(528/ %7 y (7565 29.92) =36,7 7
| L L
11. ¢, = 0.0154 (M /Vypqy) = 0.0154( .7 / 7850 ) = 075 ¢
H " ) — '/
15. PMR = 0 (60/7000) = (..o ) (7,70 )(60/7000) = K OF
16. V. = T /P, x {(0.002669)V, + V,P/T,) . _
. . A
= (457 /.. ) ((0.002669) (/5. ) + (20,5-) (254 )/C))
= (), j, i ";0 l//
. | 7 , gopd /
18. I = V_(100)/{(60)06VA ) = 100(" ) /(60( 6D ) ( 207y ¢ )}
ol ="
_ Y
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FIELD DATA SHl:I:I

)4‘[/34()/(\% ARUN KP\A‘"‘ / %"“ GUARD‘AN SYSTEMSmc

PLANT
LOCATION UJ'+ :th DATE /Oll 7/qﬁ’ Ol\ '_(‘\“BOX 300, CAMA 35004
BARO. PRES. ‘2(')1?? TIME /7-7’"“‘/[/03 e LEEDEJ;{\LA * t/%p K: 3248
TIME METER STaok | METER TEMP OF | IMP T ROX | METLR lVELorlrv T ACUUM STATIC PRESSURE "Hzo
v ToUR | voL FT 3| TEMPOF | 1N | OUl |AVG TERRl TERE |""?;:‘-,;‘é”‘ sl i T ’/}
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FIELD DATA SHEET

GUARDIAN SYSTEMS...

-

//‘-‘-00 ’f'—ﬂ-— AUN &

t:'::':-:‘voN Md FH 2 e /D[fﬁ/?a " BOX 300
saro. pres. LD 22 vime 1957~ »‘IUQJI—IZ‘N [ [ SEEDS: ALABAMA 35098 [<-&34se
S o e kR e B
wizr (DA @)
.| 24,4487 132 |12 |70 [7e157 0 | [ GO | 5] o |,252 | 25
2 sol [ #2135 |2 {65 701371263 |1.7L Se | © |ay2 lizso
2 125 g0 Li3s % 170 12-38 eeo | 170 | .57 | © l2s@ | 2SO
el | Lwin i Lsg Jso |70 [0 3 [rer 1.7/ _LesS Lo |
{ H< c/g'oz -/5;;; & | g 13s 263 1175 |,s5€ |45 4, 2
b |5 45[ j,_’_}\% g5 |22 |92 |2 |eed 1185 | .57 |45 ™ _//_z_ho_ﬂ
? gl | 9338 / 39 7193 173 |#ss 3y (265 | o7 (39 p.5 "JJ*L
& |200 ¢ct.3 | (3¢ |9 |75 8Py vts | [.23 1,39 |25
g |2s]] |4sen | 137 (72196 (573710e | 137 | .43 |50 MV
(o |F59 4577 (137 ljoc|27 |32 |37 170 | |.28 | .40 5.0 Cu R
[ 1215 4s5.2 | 136 |lo3 |79 11/ 31127/ | L2138 9.y q,i/_i/u_
o130l | 4.5 1136 [ tos]80 193137 1210 | )07 3 oo | TS
;r Ay ‘:ff?ﬂlv Jds | oe 15 b7 |37]235 /w{(/ b /,c:’::)" :'mtncgmﬁiji——
e Toso | [edsnesr~— gy |87 |88 |57 1571285 (.05 | .Le [T voene :»:(
n% 3 1< z}‘ﬁ‘/&i% s |55 |sC 8371247 |19 o= |© ::::nesj
P Yoo %28 142 |73 187170 |57]258 2l L7 | © | Aot vomn G2
s lesl| L9702 Lyss lne 5o e |m|2es (208 | ke o | o0y 0e—
L 450 4715 | 14] e |89 |96 [3g |2ed g |l | o , |
7 |75 Jne iz lio7 |70 1% 30 l2ef |24 S | o ‘:/
9 Lol | [475.2 123 oy ioe |19 (31 |ees |17+ |53 10 | [ Rsis- e
9 \sod |l 4ot |do o7 (87 199 |39 l2e5 11757 | 57 |9 ,
fo 550 J78.0 | 1o tez |l VP53 |27e | jusls/ Lo | FT LKL
ylszel Vds0.3 |19 Vo715 |29 \)7127/ (/.55 K7 Ke flk@lp_”//g;
/2| poo #st.009 | 140 o6 92 |95 135 1208 | 1o | 433 | O " e
R W2 X PP R & /3 W v 4sl.eed
&Atj&taj 463 0of _ 003
101.37/140/ 3 Aol ML [
61 99— A ’

e | et i e R Lo



- ' FIELD DATA SHEET

v Al 3 GUARDIAN SYSTEMS..
LOCATION UaiFFE 2o pare /ol (.5/70 BOX 300
o pnes. 297G e 132 = 282 LEEDS. ALABAMA 35094 /‘(4«/,1,
e e o kB }PF“%%EEFW%@E*\Mﬁ“’% LT
dsizsol () (@ )] (5)
A laslasldesd | /4e |29 |90 (Jo 13 | 223 1,36 {3 | o |,250 | 257
|\ |50l dssz Lsss |90 |fo Po 34 23y | (95| 63 | © [.250 |28
2 Sl el 1795 96 70 9313/ 234 |20z j.Cd o | ,250 |, 250
A\ ool d59.2 |MHo 99191 751341235 )36 . 6] | o |
| [l 4509 |12 Jror |92 |t 3t 235 [2.408 Loy Lo ¥4
L 5.0l 4425 | 14/ |23\ 9/ \T7 e 238 | 22| bl |© ™ {;’L
70 | lizs| 4949 1140 |los]T2 |79 3] | 252 (90 |,55 | O T/"‘;/”Z
§ oolddsne LIt op|9e |75 35 25¢ | 178 |55 | ©
j pay] 4979 |42 ot |52 |55 35| ebd (18] |56 | © More 1.
/o wolcpo.l |/te VoS 192 |79 155|267 Lo/ .50 |© %N
[t 2l <ol | 142 s |92 197 D5 1 ceg |05 |43 | O 5*"“"“““"""’-/—:;(‘—;—
| [ seels0s.0 gy Loslre (1 [sclaay Lt |39 |o | TIUET
By 5315045 | /55 ‘7?’ 5/ |57 |5 |4Ci '/’{ﬁ[ XA o F’“N-C*’f'j—é;sr-.‘
| oo | sty | 160 167/ |75 (2e7 (L1 15T | O :f;:j'w":“'”%{
3 sclsole 139 |1 ek 357|468 (54 157 | D 9:_{2_14:
f wo | ST00 |14 Jroy | 72| T7 357|207 1182 |§7 | @ NN
s | | lvslsz2.0 |14 o |les]%2 78 35 7_'("'7 Lvg 149 | O 421,!_0;1__71
L wso|$/3.3 | /40 ek 92 99 3Ly | ro7 | 35 o __
U  londs74t Ledr vos 53 ot Bel267 130 _yfo | o |
o | | leool sHE 1143 1107|174 o Pl |2e7 | 156 | fr | 2 Y
o || |rlSgo \14s 7|94 /037 (261 |J22 .35 | © | "=
(o 501619, 3 |s4z. |low |95 (ol 37 |257 |07 13T o ,: 0 wa
(1 rarlao7 [ md | tos] 5 (veid] jase | 25T 3 | © 2@&# .
| ¥ \walszes/ | /42 Jroe|5s |ra|37 1254 | L0l [de |0 Gzz 247
?zz.-l‘//
/ / & / ', /'bf’ﬁ,' 00—
AL {017 s | 1947 17 S8t

_23_



D

l CGUARDIAN * 8YSTEMS ¢ INCORP ORATETPD
' P.0O. BOX 190
LEEDS. AL 35094
205-699-6647

Blank Analvytical Data

Plant: Allied Products

Sample location: Lime Kiln #2

Relative humidity: 35%

Type of blank: Acetone

Liquid level at mark and container sealed: Yes

Density of blank: 0.7899 g/ml

Blank Volume 250 ml

Date & time of wt.: 10/23/90 0900 Gross wt. 98366.0 mg

Date & time of wt.: 10/23/90 1600 Gross wt. 98365.9 mg
o Average Gross wt. 98366.0 mg
i Tare wt. 98365.8 mg

Weight of blank 0.15 mg
Concentration of Blank 0.0008 mg/g 0.0001% of weight

Note: In no case shall a blank residue greater than (0.0lmg/g)
of 0.001% of the weight of blank used be subtracted from the sample
weight.

Remarks:

Signature of analyst: c?Zfzz%%;;

Signature of reviewer:

\_ Y

=24~ GUARDIAN SYSTEMVMS INC




METHOD 5

/?LL/Eap

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Sample date:

LT L50
Run no.: Z

Recovery date: <&/ //50

Net volume (wt) /S L ml (gm)
Total moisture /¢£J5. Y g

Color of silica gel N AW

Plant:
Sample location: _(%y7# 2~
Sample recovery person: /%mky}
Filter(s) no.:
MOISTURE
Impingers
Final volume (wt) s -~ ml(gm) Final wt.
Initial volume (wt) 2 ml (gm)

silica gel X
G

Initial wt. 764,00 .

L]
o =]

Net wt. 44 % g g

fis]

C:/QZﬂ;/

Description of impinger water

RECOVERED SAMPLE

Filter container no. ﬂz_”l/ sealed gl
Description of particulate on filter

rortainer no. 1L P/ mlag e
Acetope blank /b : Liquid level
container no. qos marked [
Samples stored and locked e

Remarks:

Date of laboratory custody /52ZZj/§¢

Laboratory personnel taking custody
Remarks: '

(ol 2

/

w25
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| GUARDIAN * SYSTEMS * INCORPORATED
P.0. BOX 190

LEEDS. AL 35094
205-609-6647

Metﬁéd 5 Analytical Particulate Data

Plant: Allied Products Run Number: 1
Sample location: Lime Kiln #2

Relative humidity: 35%

Density of Acetone: 0.7899 g/ml

Liquid level at mark and container sealed: Yes
Filter marked and container sealed: Yes
Acetone rinse container number: 1
Acetone rinse volume 95 ml

Acetone blank residue concentration: 0.0008 mg/g
Acetone blank weight 0.1 mg

ACETONE RINSE WEIGHT

Date & time of wt.: 10/23/90 0900 Gross wt. 105715.6 mg
Date & time of wt.: 10/23/90 1600 Gross wt. 10%715.5 mg
Average Gross wt. 105715.6 mg
_ Tare wt. 105702.2 mg
Less weight of aceteone blank 0.1 mg
Weight of particulate in acetone rinse 13.3 mg
PARTICULATE WEIGHT
Filter(s) container number: 1
Date & time of wt.: 10/23/90 1600 Gross wt. 228.0 mg
Date & time of wt.: 10/25/90 1000 Gross wt. 227.8 mg
Average Gross wt. 227.9 mg
Tare wt. 176.7 mg
Weight of particulate on filter (s) 51.2 mg
Weight of particulate in acetone rinse 13.3 myg
TOTAL WEIGHT OF PARTICULATE 64.5 mg
Note: In no case shall a blank residue greater than (0.01mg/g)
of 0.001% of the weight of blank used be subtracted from the sample
weight.
Remarks:
pd

Signature of analyst: (:742€%( o
\\\Eignature of reviewer: 4 4///

-26- GUARDIAN SYSTEMSINC




METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: /9&{((!9 sample date: [//7%?,///L
Sample location: 'C)Au7"#L' Run no.
Sample recovery person: SNCife s Recovery date: Jo//87/5¢

Filter(s) no.:

MOISTURE
Impingers Silica gel 7
Final volume (wt) /7 G ml (gm) Final wt. 9%3;9 o q
Initial volume (wt) _ ¢ ~ ml(gm) Initial wt .G a »
Net volume (wt) / Zg: ml (gm) Net wt. yren.  a

Total moisture th.u g

Color of silica gel YAy

Description of impinger water Cferiat

RECOVERED SAMPLE

N
Filter container no. yzs 7). sealed “
Description of particulate on filter

Acetone rinse # Liguid level -
ctontainer no. A marked

Acetone blank Liquid level
container no. marked

Samples stored and locked el

Remarks:

Date of laboratory custody Y/ IEN
Laboratory personnel taking custody Loi 'V

Remarks:

b

-27- GUARADIAN SYSTEMS INc
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GUARDIAN * 8YSTEMS * 1 NCORPORATED
P.0O. BOX 120
LEEDS. AL 35094
205-692-6647

10

Method 5 Analytical Particulate Data

Plant: Allied Products Run Number: 2
Sample location: Lime Kiln #2

Relative humidity: 39%

Density of Acetone: 0.7899 g/ml

Liquid level at mark and container sealed: ' Yes
Filter marked and container sealed: Yes
Acetone rinse container number: 2
Acetone rinse volume 78 ml

Acetone blank residue concentration: 0.0008 mwa/9
Acetone blank weight 0.0 mg

ACETONE RINSE WEIGHT

Date & time of wt.: 10/23/90 0900 Gross wt., 105207.8 mg
Date & time of wt.: 10/23/90 1600 Gross wt. 105207.7 mg
Average Gross wt. 105207.8 mg
. Tare wt. 105176.6 mg
Less weight of acetone blank 0.0 mg
Weight of particulate in acetone rinse 31.1 mg
PARTICULATE WEIGHT
Filter(s) container number: 2
Date & time of wt,: 10/23/90 1600 Gross wt. 411.3 mo
Date & time of wt.: 10/25/90 1000 Gross wt. 411.7 mg
Average Gross wt. 411.5 mg
Tare wt. 347 .2 mg
Weight of particulate on filter (s) 64.3 mg
Weight of particulate in acetcne rinse 31.1 ma
TOTAL WEIGHT OF PARTICULATE 95.4 mg

Note: In no case shall a blank residue greater than (0.01lmg/93)
of 0.001% of the weight of blank used be subtracted from the sample
weight.

Remarks:

o
Signature of analyst: Ff;;ZE§{/_,
\\\?ignature of reviewer: nggg;? _4//
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

' oy
Plant: /yt{i627 sample date: ,/(/777/AJ
sample location: 7 #® o Run no.: y
Sample recovery person: VLT N Recovery date: J¢//{/Fu
Filter(s) no.:

MOISTURE
Impingers Silica gel'#
Final volume (wt) Qﬁé" ml (gm) Final wt. ?j?'./_,, -
. : ) . . FaIpx
Initial volume (wt) ( ml (gm) Initial wt. %/ 7/ g g
Net volume (wt) ﬁdﬁ? ml (gm) Net wt. A 2. o a
Total moisture /f4 2 g

Color of silica gel PR 2
Description of impinger water iy

RECOVERED SAMPLE

Filter container no. /Z.#ij?- sealed -
Description of particulate on filter

"Acetone rinse _ : Liquid level
container no. /th—#?hy marked el
Acetone blank Liquid level
container no. marked

Samples stored and locked L

Remarks:

Date of laboratory custody S S

Laboratory personnel taking custody Le T2
Remarks: '

/
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GUARDIAN * SYSTEMS * INCORPORATETD
F.0. BOX 190
LEEDS. AL 25094
205-699-6647

Method 5 Analytical Particulate Data

Plant: Allied Products Run Number: 3
Sample location: Lime Kiln #2

Relative humidity: 35%

Density of Acetone: 0.7899 a/ml
Liquid level at mark and container sealed: Yes
Filter marked and container sealed: Yes

ﬁ“\\

Acetone rinse container number:

W

Acetone rinse volume 120 ml
Acetone blank residue concentration: 0.0008 mg/g

Acetone blank weight 0.1 mg

ACETONE RINSE WEIGHT

Date & time of wt.: 10/23/90 0900 Gross wt. 104594 .6 mg

Date & time of wt.: 10/23/90 1600 Gross wt. 104594.8 mg
Average Gross wt, . 104594.7 mg
Tare wt. 104562.9 mg
Less weight of acetone blank 0.1 mg
Weight of particulate in acetene rinse 31.7 mg
PARTICULATE WEIGHT
Filter(s) container number: 3
Date & time of wt.: 10/23/90 1600 Gross wt. 213.3 mg
Date & time of wt.: 10/25/90 1000 Gross wt. 213.4 mg
Average Gross wt. 213.4 mg
Tare wt. 172.5 mg
Weight of particulate on filter (=) 40.9 mg
Weight of particulate in acetone rinse 31.7 mg
TOTAL WEIGHT OF PARTICULATE 72.6 mg

Note: In no case shall a blank residue areater than (0.01lmg/g)
of 0.001% of the weight of blank used be subtracted from the sample
weight .

Remarks:

Signature of analyst: K’JEZ%EZih =

— v N
\\\fignature of reviewer: 63%52;21




Plant Operation Data
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| / VI. CALIBRATIONS \

Meter Box

The meter box is initially calibrated every 6 months at the
fixed settings of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of H,0. Upon
return to the laboratory from this test the meter box was recalibr-
ated using the average meter pressure for the test series. The
recalibration point shall be the closest point to the initial
calibration (for an average meter pressure of 1.63 a 1..50 inches
H,0 was used as the recalibration point). These recalibrations
produced a single point MCF and a ~H@ which shall be compared to
the original calibration to see if they are within the 5% allowed
at the highest vacuum seen. These recalibration sheets are located
behind the original calibration sheets.

Pitot Tubes

The S type tubes are calibrated against a standard pitot tube
(Cp=0.99) in a wind tunnel with a capacity to generate a test
section velocity of approximately 3000 feet/minute every 6 months.
Additionally the pitot tube is measured as to its specifications
and alignment. Upon return, the intercomponent spacings and the
face opening alignment of the pitot tube assembly were rechecked
and if no changes are noticed; it shall be assumed that the
coefficient of the assembly had not changed.

Temperature Measurements
All temperature devices (impinger, meter box, hot box and

stack) are calibrated every 6 months against an ASTM mercury-in-
glass reference thermometer or a reference thermocouple and
potentiometer calibrated by fixed points, e.g., ice bath and
boiling water (corrected to barometric pressure). Upon return the
stack temperature device was recalibrated within 10% of the average
absolute stack temperature. If the device being tested agrees
within 1.5% of the reference device, the temperature data taken in
the field shall be considered valid.

_ y

GUARDIAN SYSTEMVS InC
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ﬁ VI. CALIBRATIONS CONTINUED - \

Barometric Pressure
An aneroid barometer capable of measuring atmospheric pressure
to within 0.1 inches Hg was used. If this device is defective the

following alternate method shall be used. The barometric reading
may be obtained from a nearby national weather service station, in
which case the station value (which is the absolute barometric
pressure) shall be requested and an adjustment for elevation
differences between the weather station and sampling point shall be
applied at a rate of minus 0.1 inches Hg per 100 feet elevation

increase or vice versa for elevation decrease.

Specific Test Equipment and Measurements

The equipment used during these tests was as follows:

Hot Box #4

Frobe: 5-1
Meter Box: #100
Stack Temperature: Omega IIIX
Impinger #2

The average stack temperature was 140 OF., The Omega III was
recalibrated at 140 °F and agreed exactly with an ASTM mercury-in-
glass reference thermometer. The intercomponent spacing and the
face opening alignment of the Pitot Tube assembly was rechecked and
no changes were noticed; therefore, it was assumed that the coeffi-
cient of the assembly had not changed.

N Y,
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Type A
Glass Fiber Filters

FEATURES

w» High tensile strength. = Excellent handling character-
istics. ® Good wetting properties. ® Minimum of 99.9%
retention for particles ol .3 pm as determined by DOP
tests. s Binder free.

This is the original glass fiber filter pioneered by Gelman
Instrument Company over 15 years ago. It continues lo
be widely used for high volume sampling. Since zing is
one of the raw malerials incorporated in the glass fibers,
Type A Filters have a variable zinc content. Another com-
ponent of the filter, sulfuric acid, is used as a dispersion
medium, making the sheets unsuitable for measurement
of sulfates.

Type A Glass Fiber Filters are less likely to develop stalic
charge ortear than other glass tiber media types. They are
used exiensively in applications where zinc and iron con-
tent is not important, or where sulfate contentis nol being
determined.

102 mm

Slze 37 mm 47 mm 8x10”
Product No. 61715 61694 61696 61701
Filters/Pkg. 500 100 100 100

TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT

AN

i

Type A/E
Glass Fiber Filters

FEATURES

= Lowtrace melals. w Medium Handling characteristics.
» Available in all sizes. ®» Minimum of 99.9% retcntion
for particles ol .3um asdetermined by DOP tests. » Bind-
erfree.

Type A/E Glass Fiber Filters are composed of low acid so-
luble glass fiber. They contain low levels of both zinc and
iron. The filters do react with atmospheric sulfur dioxide,
and therefore, when high levels of sulfur are expected,
corrections for this reaction should be accounted for.

Type A/E Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air poliutants. This pure, organic
free filler is the basis for procedures widely used in deter-
mining municipal and industrial air polluting substances.

gize 25mm | 37 mm | 47 mm | 102 mm g 'x10"
Product No. 61630 | 61652 | 61631 | 61633 61638
Filters/Pkg. 500 500 100 100 100

TYPE A/E GLASS FIBER FILTER
SPECIFICATION REPORT

The lollowng phytical/ichemical proparives represent typical, averaye values obtained
in accordance with accepted test methods. They ara subject 1o narmal manutaciunng
varahions and are suppled 46 a lechnical service. The analyais nas been made in
acvordance with EPA procedures (microgramyill’” x 10" sheat).

35

The toliowing physcal/chamical proparies represent lypical, average values attanad ELEMENTS'
in accordance with accepted les) mathods They are subjact 10 narmatl manuiactuning ——— .
vatations and arm supphed as a lechmcal sarvi Th lysis has b vade
accordance with EFA Pro:od:rss lmicrr‘ogrumsloﬁex wf :::Jf  nos poen magk AA::‘G':'%"Y """"""""" gg m:?cg:;ese """""""" 3(2)
Beryllium .. ..o e 1 Molybdenum.. ..., 10
ELEMENTS: BiSMUth ..o 10 NigKel oo 10
Antimony ........o.ovenns 30 Manganese .............. 200 (C:):?c?::'n?rm """"""""" 13 ?:arlanium """""""" 2(1)8
Arsenic ............ R 30 Mercury ... 100 Goball o 10 Tital;li.l:ll.'f; """"""""" 10
Berylium ......ooooiennnns 1 Molybdenum.............. 10 Copper 2 Vanadiun‘; """"""""" 10
BISMUN ... vvvavrreeeeenss 10 NICKE! L ooeeieieereen 10 POpREr 00IB00 T 00
Cadmium ..........oevvons 5 Selepium............... 5000 Lead oo o Ty
ChEOMILM .o eeerense 0TI o 10 AG e
Cobalt ........ocoivvennnn 10 Tilanium ... 170 OTHER PHYSICALS:
COPPBr v ovvt v o 2 Vanadium ................ 10
|10+ ] J 2300 ZiNG ... 5000 BSO ... 522 Flow Resistance (Max.)
Lead .. ..o 20 to 25,000 M 90 @320cm/imin. ........ 80 m'r:v
- DOP @320/cm/min Flow Rate (air) e
OTHER PHYSICALS: ASTM Methods 2986) ..999% lpm/cm? @ 70cmHg ... 60
BSO ...ooiiiaae 522 Flow Resistance (Max.) Tensile Strength Max. Use Temp. ... ... 400°C
PH e g5 @320cm/min. ........ 80 mm (Fed. Spec. UUP31B) ..600gr.  Static Properties...... Medium
DOP @320/cm/min Flow Rate (air) ) V""enghl Ability {0
(ASTM Method 2986 .. 899% Ipm/cm?2@ 70cm Hg ... 50 8 x10"'sheet .......40+3gr. Fold..... e Good
Tensile Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUPJ31B) ...750 gr Static Properties ........ Low - WATER EXTRACTABLE 10NS:
Weigh, Ability 10 SuMale _........oaoienns 600 Chioride................ 1500
p'x10 sheel .......40x3¢gr. Fold ............... Excelient Nitrate . ....ooevnnnnnnr- 115 ‘Fluorde ....c.covvveenoon a7
APMONIA .ot 13 )
WATER EXTRACTABLE IONS; TN Geiman Procedure:
Sultate .....ocueiiann o 100 Chloride .. cooeenve 1500 A 500 m! distillod watar
e . . B Add 15dr ted KCI solution. :
Nitrate ..........0covennn 50 Fluoride ................. 15 C. Shread u:;’;‘?::;'r‘os:au’: nn:!olg‘s:?n prepared watet lor
Ammonia ..... .. i 20 one hour _
eoH—Getman Protedure: 0 Aun pH at ambisnt temparature.
A 5D0 mi ovatilled water
B Add 15 drops saturstod KCtsoluhon
C. Shred one Bk 10" sheat and soak 1n prepared watar for
ont hour
0. Aun pH al ambien) lemperature.
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GUARDIAN SYSTEMS INC
Initial Meter Calibration Box 100
on 5/15/90

Run Number 1 2 3 4 5
Barometric Pres, in Hg 29.54 29.54 29.54 29.54 29.54
Orifice pres drop, in H20 0.5 1.0 1.5 2.0 2.5
Pres Wet Test Meter., in HZ20 -0.30 -0.50 -0.70 -0.80 -1.00
. Gas Volume Wet Init, CF 0.000 6.568 14.808 25.025 36.299
Gas Volume Wet Final, CF 6.568 14.808 25.025 36.299 49 .508
Gas Volume Dry Init., CF 543,061 549.544 557.834 568.255 579.962
Gas Volume Dry Final, CF 549.544 557.834 5668.255 579.962 593.780
Temp Wet Init, C 22.0 23.0 23.2 23.5 23.5
Temp Wet Final, C 23.0 23.2 23.5 23.5 23.5
Dry Gas Temp Init In, F 88 106 122 132 134
Dry Gas Temp Final In, F 106 122 132 134 134
Dry Gas Temp Init OQut, F 88 91 97 104 108
Dry Gas Temp Final Out, F 91 97 104 108 108
Run Time, sec 980 900 915 900 972
Meter Calibration Factor, Y 1.0505 1.0467 1.0476 1.0372 1.0305

Average Y 1.0425
QOm 0.4141 0.5680 0.6993 0.7907 0.8593
K 0.7317 0.7072 0.7072 0.689%5 0.6695

Average Km 0.7010 '
Delta H@ 1.72 1.84 1.84 1.94 2.05

Average H@ 1.87

- 4 /
SIGNATURE Sy Toeell

/
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Recalibration of Meter Box 100
on 10/23/%90

Run Number ' 1 2 3 Average
Barometric Pres, in Hg 29.67 29.67 29.67 29.67
Orifice pres drop, in H20 1.5 1.5 1.5 1.50
0
Pres Wet Test Meter, in H20 -0.70 -0.70 -0.70 -0.70
Gas Volume Wet Init, CF 0.000 9.960 19.943 29.903
Gas Volume Wet Final, CF 9.960 19.943 29,931 50 .834
Gas Volume Dry Init, CF 550.766 560.978 571.290 1683.034
Gas Volume Dry Final, CF 560.978 571.290 581.713 1713.981
Temp Wet Init, C 17.5 17.5 17.5 17.5
Temp Wet Final., C 17.5 17.5 17.5 17.5
Dry Gas Temp Init In, F 105 109 - 110 108
Dry Gas Temp Final In, F 109 110 115, 111
Dry Gas Temp Init Out. F 95 96 98 Q6
Dry Gas Temp Final Out, F 96 98 100 a8
Run Time, sec 200 900 900 2700
Meter Calibration Factor, Y 1.0400 1.035%9 1.0300 1.0353
om 0.7008 0.7043 0.7072 0.7041
Km _ 0.7134 0.7160 0.7177 0.7157
Delta H@ 1.81 1.80 1.79 1.80

Previous Y 1.0476 % Difference 1.18%

Previous H@ 1.84 % Difference 2.28%

Project /6%/7éff§7f/////,,. _ Btack AZ&%’ﬁﬁ 2

SIGNATURE 7%

\./
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GUARDIAN SYSTEMS INC
Temperaturée Calibration for Omega III

on 5/18/90
Actual Reading Correction
Temperature, F Temperature, F in Reading, F

0 0 0

50 50 0
100 99 1
150 150 0
200 200 0
250 251 -1
300 302 -2
350 350 0
400 401 =1
450 449 1
500 500 0
550 549 1
600 600 0
650 650 0
700 700 0
750 749 1
800 799 1
850 -849 1
900 899 1
950 _ 950 0
1000 -1000 0

S1GNATURE 7 e u(/"“"’““’/é\‘

N /
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"GUARDIAN SYSTEMS INC
Temperature Calibration for Impingers
on 5/18/90
Device Actual Reading Correction
Temperature, F Temperature, F in Reading, F
Impinger 1 40 40 0
50 50 0
90 90 0
Impinger 2 40 40 0
: 50 50 0
90 90 0
Impinger 3 40 40 0
50 50 0
90 90 0
Impinger 4 a0 40 0
50 50 0
90 90 0
Impinger 5 40 40 0
50 50 0
90 90 0
Impinger 6 40 40 0
50 50 0
90 90 0
Impinger 7 40 40 0
50 50 0
90 90 0
Impinger B 40 40 0
50 50 0
90 90 0
//
SIGNATURE oy (- — A gpime N

/
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GUARDIAN SYSTEMS INC
Temperature Calibration for Hot Boxes

on 5/18/90
Device Actual Reading Correction
Temperature, F Temperature, F in Reading, F
Hot Box 1 225 225 0
250 250 0
275 2795 0
Hot Box 2 225 225 0
250 250 0
275 275 0
Hot Box 3 225 225 0
250 250 0
275 275 0
Hot Box 4 225 225 0
250 250 0
275 275 0
Hot Box 5 225 225 0
250 250 0
275 2795 0
Hot Box 6 225 225 0
250 250 0
275 275 0
Hot Box 7 225 ‘ 225 0
250 250 0
275 275 0
Hot Box 8 225 225 0
250 250 0
0

275 275

SIGNATURE ;0'*’)<51_/j€u4Lu/£?74wh

/
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GUARDIAN SYSTEMS INC
Pitot Calibration Form

Date: 5/15/90 Probe i#: 5-1
Calibrated By: Morris/Gravlee Average Velocity, f/m 3,008
Side A
Run # Pstd Ptype s Cp(8) Deviation
1 0.56 0.78 0.839 0.000
2 0.56 0.78 0.839 0.000
3 0.56 0.78 0.839 0.000
Avg Cp = 0.839 Avg = 0.000
Ia average deviation leés than or equal to 0.017 YES
Side B
Run # Pstd Ptype s Cp(s) Deviation
1 0.58 0.81 0.838 0.000
2 0.58 0.81 0.838 0.000
3 0.58 0.81 0.838 0.000
Avg Cp = 0.838 Avg = 0.000
Is average deviation less than or equal to 0.017 YES
1s average PCF equal to or less than 0.01 YES

SIGNATURE

Average PCF = 0.838
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