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STACK TEST EVALUATION

FOR COMPLIANCE

DRAVZ LINE 411=2002 10=28=5¢
CONDUCTED BY 3UARDIAN YST=*S NOe 2 LIME KILN

INFUT PARAMETERS 1 2 3

PELTA H 1.730 1.7C0 1.730

AVE 3QRT DELTA P 720 w713 717
METER TENP “9.9,. 1004000 1054500

STACK TEWVP 17 %,00 179.000 179.000
ZARCMETRIC PRESS 200122 30.120 30.122

3TALK PRESS 30.09¢C 30.090 2,090

VCLUME METERZID 2R.446 37.300 40,342
METZR CORR. FACTOR 1.003 1.000 1,390
%02 ?.300 9.300 $.530
%ce 14.00C 14,000 _ 14.030
%N 77.00C 77.000C 764590
%0 C.0CC 0.030C 0.920
TOTAL VOLUME Hg?d 1444400 158.100 144.700
PART WT $3.305 91,800 1004300
PITOT COEF « D40 « 340 e 540
STACK AREA _ 22,740 2.760 22,760 ..
NOZZILE DIAMETER 2480 <2480 . 2680
TIAE 40,069 60.000 eo 000

CALCULATED PARAMETEFRS 1 REPORT 2 REPORT 2 REPORT
NCIZILE AREA X 1000 #3354 «3354 23354
VCLUMEZ TR STD (5DCF) 36,655 36.012 383.10¢
VOLUME HZ0 VAPOR 6.755 7.441 £.811
% MOISTURE 15.8C 10210 17.1¢42.9 > 15, 2(E2ﬁ__)
MCL WT WET .12 27.54 28425
AVGE STACK VEL (FPS) 44 9(95};_) 44 6 (44T ) bho6 (YT )
FLOW RATE ACTUAL (ACFM) 8835 87700 £7700

FLOW RATE STD (SDCFM) ezaoocg]ﬁﬁx» 0600 (oY) 521006 f00)
CONCENTRATION (GR/SDCF) .03%1(04C) c0392(¢. 040D «0455( 0% )
FART MASSE RATE (&/HP) 20,8727 20.39(Z0L9) 21.58( 2L8%)
% ISOKINETIC 96¢( Qg:_) 97(__?:’) 150C_99_)
POUNDS FER HOUR _o S?O(Z_/_/J) 40.390<zo.ai) 21.380¢ 94‘5’3’_

AVERAGE EMISSICN
ALLOWASBLE ENMISSION

FATE
RATE

«95 POUNDS PER HOUR
« 16 POUNDS PER HQUR
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I. INTRODUCTION AND PROCESS DESCRIPTION

On October 28, 1986, Guardian Systems, Inc. performed a series of
particulate emission tests on the #2 Rotary Lime Kiln Stack of SI Lime Company
located in Saginaw, Alabama. These tests were conducted in accordance to the
rules and regulations expressed in the Code of Federal Regulations, Title 40,
Section 60, Reference Methods 1-5 as amended.

Raw carbonate material is charged on a weight basis to the elevated end of
a sloped revolving Kiln. As the kiln is slowly rotated a coal fuel system supplies
extremely hot gases countercurrent to the gravitational flow of the stone to drive
off CO, and form the lime product. The emissions from the kiln are exhausted
through a Ducon serubber to the atmosphere.

Mr. Bill Schoof, represented SI Lime Company, and is responsible for all
production data. Mr. Greg Karstens and Mr. Chuck Turner of Guardian Systems,

Incorporated, performed these tests.
M 'l%aa. Dipesn vﬂm’«ﬁu: MWZL‘ w/ e 4F,
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Test Results




II. SUMMARY OF TEST RESULTS

Table I is a summary of the test results for the #2 Rotary Lime Kiln. All
production data was supplied by SI Lime Company personnel (See Plant
Operational Data). Th ollogs ‘emission rates for the #2 Rotary Lime Kiln were
calculated from the following equation; '

For P less than 30 tons/hr

E= 3.59 p0-62
Where:

E = Emissions in pounds per hour

P = Process weight in tons per hour

Test # 1 2 3 Avg
Feed Process weight, ton/hr 25.5 °  25.5 25.5 25.5
(U/Ow+ Cm' )
Allowable emission rate
lbs/hr 26.74 26.74 26.74 26.74

Actual Emission rate,
1bs/hr 21.17 20.69 21.88 21.25

% of Allowables 79 77 82 79

\ - /
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GUARDIAN » SYSTEMS * INCORPORATED \\\

’ “ F.0. BOX 300
LEEDS, AL 35094
205-699-6647

Summarized Air Test Results for S1 Lime Company

Run Number 1 | 2 3 Average
Date 10-28-846 10-28-86 10-28-8& 10-28-84
Location Unit #2 Unit #2 Unit #2 Unit #2
Time | 0%07-1015 1030-1136 1152-1259 0907-1259
Stack Gas Temperature, F 178 179 179 179
Moisture Content, ¥ v/v 15.87 17.38 15.40 16.21
Oxygen Content, % v/v 14.00 14,00 14.00 14.00
Carbon Dioxide Content, %4 v/v ?2.00 - ?.00 9.50 .17
Carbon Monoxide Content, % v/v 0.00 0.00 0.00 0.00
Excess Air, % 221.24 221.24 225.95 222.79

Stack Gas Velocity
Feet per Second 45.00 44 .74 44 .75 44 .83

Volumetric Flow :
Actual Cubic Feet per Minute 88,443 87,937 87,952 88,109

Volumetric Flow
Dry Std Cubic Feet per Minute 61,929 60,370 61,828 61,382

Concentration
Grains per Dry Std Cubic Ft 0.040 0.040 0.041 0.040Q
Concentration '

. Graing per Actual Cubic Foot 0.028 0.027 0.029 0.028
Farticulate Mass Rate, #/hr 21.17 20.69 21.88 21.25
Allowable Mass Rate, #/MBTU 26.74 26.74 26.74 26.74
Process weight, tons/hr 25.5 25.5 25.5 25.5
% Isokinetic ' 94 .72 95.35 98.51 26 .20

\ Fipure | | /
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' i GUARDIAN * SYSTEMS * INCORPORATETD

F.0. BOX 300

LEEDS, AL 35094

205-699-6647

Computer Input Paramters for SI Lime Company
Run Number. 1 2 3 Average
Date 10-28-86 10-28-B& 10-28-86 10-28-86
Location Unit #2 Unit #2 Unit #2 Unit #2
Time 1430~-1836 1543-1648 1656-1759 1430-1739
Baraometric Pressure, in Hg 30,12 30.12 30,12 30.12
Static Pressure, in H20 -0.410 -0.410 -0.430 -0.417
Run Time, minutes 60.00 60,00 &0 .00 60.00
Meter Volume, CF 38.255 37.612 40 .147 38.671
Meter Correction Factor, MCF 0.98465 0.98465 0.9863

! Mater Volume (Coarrected) 37.739 37.104 39 .605 38.149
Stack Temperature, F 178 179 179 179
Meter Temperature, F _ 99 100 105 101
Meter Fressure, in H20 o 1.73 1.70 1.73 1.72
Sqr Velocity Pressure 0.720 0,713 0.717 0.717
Mass of Farticulate, mg - . 93.3 71.8 100.3 95.1
Ml of Water Collected 144 .4 158.1 144.7 149.1
ZﬂDKyEen , 14,00 14.00 14,00 14.00
4 Carbon Dioxide : = 9.00 .00 9.50 ?.17
Z Carbon Mopoxide 0.00 0.00 0.00 0.00
Stack Area, 8q ft 33.759  32.759 32.759 32.759
Fitot Correction Factor 0.842 0.842 0.6842 0.842
Nozzle Diameter, -in 0.248 0.248 0.248 0.248
Process.weight, tons/hr 25,5 25.5 28.8 25,5

GUARDIAN SYSTEMSInC



' GUARDIAN % SYSTEMS * INCORPFPORAT ED
. F.0. BOX 300

LEEDS, AL 35094
205-699-6647

Computed Air Test Results for SI Lime Company

Run Number 1 2 3 Average
Date 10-28-86 10-28-86 10-28-86 10-28-84
Location Unit #2 Unit #2 Unit #2 Unit #2
Time 0907-101% 1030-1136 1152-1259 0907-1239
1. Stack Pressure

Inches Hqg 30.09 30.09 30.09 30.09
Millimeters Hg ' 7864 .28 764 .28 764 .24 764 .27
2. Meter Pressure

Inches Hg 30.25 30.25 30.25 30.25
Mill imeters Hg 7468.28 768 .22 768 .28 7468 .26
3. Meter Volume

Dry Std Cubic Feet 36.034 35.344 37.414 36.275
Dry Std Cubic Meters 1.021 1.002 1.060 1.027
4. Water Volume

Std Cubic Feet b.797 7.442 6.811 7.017
Std Cubic Meters 0.192 0.211 0.193 0.199
%. Moisture Content, % 15.87 17.38 15.40 16.21
6. Molecular Weight Dry 30,00 30.00 30.08 30.03
7. Molecular Weight Wet 28.10 27.91  28.22 28.08
8. &tack Velocity

Feet per Second 45.00 44 .74 44 .75 44 .83
Meters per Secand 13,72 13.64 13.64 13.66
2. Valumetric Flow |

Actual Cubic Ft per minute 88,443 87,937 87,952 88,109
Actual Cubic M per second 41.75 41 .51 41,51 41 .59

10. Volumetric Flow .
Dry Std Cubic Ft per minute -~—» 61,929 60,370 61,828 61,382

Dry Std Cubic M per minute 29.23 28.49 29.18 28.97
11. Concentration ,

Grains per Dry Std Cubic Ft - 0.0399 0.0400 00,0413 0.0404
Grams per Dry Std Cubic M 0.0912 0.09215 0.0945 0.0924
12. Excess Air, % 221.24 221.24 225.95 222.79

\ | Y.
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* GUARDIAN ¥ SYB8 TEMS # I NCOR FPORATETHD ﬁ\\\

P.0. BOX 300
LEEDS, AL 35094
205-499-6447

Camputed Air Test Results for 81 Lipe Company

Run Numbher 1 2 3 Average

Date 10-28-86 10-28-B864 10~28-86 10~-28-8&

Location Hnit #2 Unit #2 Unit #2 Unit #2

Time 0907-1015 1030-1134 1152-1239 0R07-1259

15. Particulate Mass Rate

Pounds per Hour, #/br 21.17 20.6% . 21.88 21.25

l6. Volume at Nozzle :

Actual Cubic Feet S1.469 51.918 53.231 52.074

Actual Cuhic Meters 1.4%58 1.459 1.507 1.475

17. Concentration

Grains per Actual Cubic Ft 0.,0279 0.0274 0.0290 0.0281
; Grams per Actual Cubic M 0.0639 0.0628 0.0664 0.0644

18. Isokinetic, % 94,72 95 .35 98.51 26 .20

- y
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. SAMPLING AND ANALYTICAL PROCEDURES

General

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

METHOD 1
This method was used to determine the number of sampling points and the
required matrix. The dimensions of the stack (see Pigure 1) indicated that 24
points would be required to sample this source. We sampled 24 points (12 per
diameter) for two and a half minutes at each point, Verification of absence of
cyclonic flow was not determined because eyclonie flow did not seem to exist
from the stack exhaust.

METHOD 2
Velocity meaurements were taken using a properly calibrated S type pitot
tube and a 0-10.0 inch ineclined 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 analysis for COgy, Oy, and N, by difference was performed by using the
grab sample technique twice during each test and analyzed with a Fyrite Gas

Analyzer (0-20% scale with 0.5% divisions).
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
condenser and the increase in weight of the silica gel. These weights were

combined to give the total amount of water collected,

_ - Y,
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METHOD 5

Sampling Techniques

'Preliminary data was used to determine stack temperature, pressure, range
of veloeity heads, moisture content and stack gas dry molecular weight prior to
sampling. A Radio Shack PC-4 computer and a TI55 was used to calculate the
sampling rate for isokinetic sampling. The particulate determinations were made
by utilizing the sample train in Figure 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° and of button hook design) was calibrated before and after each test
using a micrometer and was also recorded on the data sheets.

The sampling probe was placed at each sampling point for two and a half
minutes to provide a total sampling time of 60 minutes. The gases were drawn
through a stainless steel nozzle attached to a heated glass lined probe. The probe
was maintained at the proper setting to obtain an exit temperature of 248 + 25 °F
(See Calibrations). The gases then pass through a glass fiber filter (Gelman, Class
A) of 0.3 micron retention to remove particulate matter. The filter was
maintained at a temperature of 248 + 25 °F. These temperatures were recorded
at each pqint on the data sheets.

The gases then pass through a condenser placed in an ice bath to maintain a
maximum exit temperature of 68°F. This temperature was also recorded on the
data sheets. The gases then pass through a pre-weighed drying eolumn 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
and recorded.

Upon completion of the sampling and the final leak checks the gel column
and the pi'obe nozzle-filter holder assembly was transferred to the cleanup area
making sure no particulate was lost. " The cleanup data was recorded on
Particulate Sample Recovery and Intergrity Sheet located in the Field Data
Section. Particulate catches were placed in sealed petrj dishes.

/
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Each acet,oné 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 particules of 0.3 microns as determined by DQP tests) were prepared
for the field test by first heating for 2 hours at 220°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 the laboratory atmosphere for more than two (2) minutes and the
relative humidity of the laboratory was less than fifty percenf (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 describe above.

/
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//,—— Stack Breeching and Sample Point Location for Unit #1 _‘\\\

L] PRV
¢ 4 Point # Distance
: 12 1.6
- n 5.2
10 9.2
9 13.7
- : : 8 19.4
7 27.6
/ 6 49.9
38 5 58. I
B . 4 63.8
3 " 68.3
2 72.3
- | 75.9

70
32

Y
Figure 1 /
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STACK WALL

TEMPERATURE
SENSOR 7 pm———-- 1 yen AREA

----------------------- FILTER HOLDER

7

=

REVERSE TYPE
PITOT TUBE

CONDENSER

d

DRYING COLUMN

)

METER7

6 @ VALVE
ORIFICE | € 4
VALVE_ |
MANOMETER DRY TEST i AIR TIGHT PUMP
METER

PARTICULATE SAMPLING TRAIN.. METHOD S

si

Figure 2 /
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NOMENCLATURE ﬁ\\\

ACF ~ Actual Cubic Feet

ACFM -~ Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS - Actual Cubic Meters per second

An = Cross sectional area of nozzle, (ft2)
As - Area of Stack, (ft2)

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

Ca - Acetone blank residue concentration, mg/g

c, - Particulate Concentration, ACF

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

Cy - Particulate Concentration, grains/DSCF

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

C -~ Particulate concentration (cS adjusted to 12% excess air),

2 srains/DSCF

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

DSCF = Dry Standard Cubic Feet

DSCFM -~ Dry Standard Cubic Feet per minute
DSCM - Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second
EA - Excess Air, %

I - Isokinetic Sampling, %
Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85,49 (lb/lb-mole)(in. Hg) | 1/2
(°R) (in. H,0)

/
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NOMENCLATURE -~ continued ﬁ\\\

La - Maximum acceptable leakage rate for either a pretest
leak check or for.a.leak check following a component
change; equal to 0,02 CFM or 4 percent of the average
sampling rate, whichever is less.

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

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

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

Md - Molecular weight of stack gas; dry basis, lb/lb-mole,
Mn - Total amount of particulate matter collected, mg.

Ms - Molecular weight of stack gas; wet basis, lb/lb-mole.
Mw - Molecular weight of water, 18.0 g/g-mole (18.01 1lb/lb-mole)
AP - Velocity head of stack gas, in. H20

Pa - Density of acetone, mg/ml

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

Pg - Stack static pressure, in. H20

Pm - Meter pressure, in. Hg

PMR - Particulate Mass Rate, lbs per hour

Ps - Absolute stack pressure, in. Hg

~Pstd - Standard absolute pressure, 29.92 in, Hg

Pw - Density of water, 0.9982 g/ml (0,002207 1b/ml)

Qa - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

R - Ideal gas constantd 0.06236 mm Hg - mB/OK-g-mole
(21.85 in. Hg-ft3/°R-1b-mole)

SCF - Standard Cubic Foot
o)

ta - Ambient Temperature, “F
tm - Average Temperature of meter, °p
t_ - Average Temperature of stack, Op

\_ ‘ /
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NOMENCLATURE - continued

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

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

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

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

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

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

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

AH -~ Average pressure differential across the calibrated orifice,
in, H20
AH_ - Value of AH measured for a specific orifice when operated
under the followigg conditions: 0.75 cfm of dry air
(MJ,W, = 29) at 68°F, 29.92 in. Hg.

VAP - Average of the square roots of the velocity pressure,
in. H20

© - Total sampling time, min.

]

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

©. = Sampling time interval between two successive component
changes, beginning with the interval between the first

and second changes, min,

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

%002, %02, %N2’ %C0O - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/
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EQUATIONS ﬂ\\\

Pbar +_Aﬂ_
13.6

3. Vn(sta) = 'n Tm L Pstd
4, Vw(std) = 0,04707 V1c
5. B = vw(std)
ws ij ) '
m(std) w(std)
6. Md = 0.44 (%COE) + 0.32 (%02) + 0.28 (%N2 + %CO)
T. MS = Md (1 - Bws) + 18(Bws)
80 v = K C
8 p’p (/Bp) avg. T
5
M P
| s s
9. Q, = (vs) (As) (60)
0. Q_ =Q. (1 -B__) (—228 ) Ts )
s a ws Ts 29.92
1. ¢y = E).6154 (Mn/Vmstd)]
%0 - 0,5 %CO ,
12. EA = _ 2 | 100
0.264 %N2 (%02 -~ 0.5 %CO0)
C
13. 650 = 3 : :
(1.5)(%02) - 0.133(%N2) - 0.75 (%C0O)
1 - 21
14, 012 = Cg4 12
% co,

-

N )
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15.

16,

17.

18.

19.

20.

(Cs)(Qs) (—7666—

EQUATIONS -~ continued

60 )

(0.002669)(V1C) +

(0.0154)(Mn) /Vn

60 © vy An
- (Lp - La) 8]

Ca Vaw P,

_]7-.
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FIELD DATA SHEET

1

oy SLLME S GUARDIAN SYSTEMS..
LocaTion B L STMC DATE [o~28 b BOX 300 _
R 2014~ e N3 - | B(a LEEDS, ALABAMA 35094 :
TIME METER STACK METER TEMP. OF | IMP BOX METER |VELOCITY VACUUI\# STATIC PRESSURE "Hzo
mine| oup | voL FTa | TEMPOF | N | OUT |AVG ToR" Tor" ““Eﬁ%‘é“E PHEns-iszlE’:HE Pngs.f;m -
PROBE TIP SIZE .
: 2939 ‘ BEFORE AFTER
[ |25lts|gaqe 114 |€3 |82 |23 |aso [2.16 |67 |21 | 2yy |.2y8
= S|99¢6 760 o (32 |9 39 Rs0 1210 L.y 22 | 0ol 4g
> DS | g98.2 177 ¢ 199 A3|3al2st |30 .58 |22 : L '
4 * 1899.3 ||79  ljoo @ g3 l2s) |l.eo |.49 |21 ”‘f‘( I35~
' ml. __‘..5..—
] jarlgoca |199 Jos a2 Rz |39|252 (1.3l g0 |20 |" 9.7
| ) 5 gram .
A 1Y 19026 | 179 llogs B (39259 L1.S8 L4a 12231 /gy
. 1 \goqy | 179 |losiaq B4l |2499 |1.99 |.59 |2.£ |
§ 20 |966.2 l11% lje1l|as liof|4f1.251 [2.22 6‘7 2-7 e
, _ — | EARSTEVS
49 (7082 177 loe 9 liof |41 252 |2.3% |.72 |2 TURAKEK.
. (> 2519094 (77 |lo§|96 llof |4f |253 |2 49 |.75 |3-/ Sﬂmp'°9°*~°--—72é3—
27 " R _ ‘ ater Box No.
£l - Nasz.0 173 [od 196 r/oo 431258 |2.46¢ |.79 |3.3 ::,WZ,..@N o7
Lz 5 [(913.5 170 Yoy |96 oolazlose [2./7 |.€5 133 Pnonc"—%—jﬁi—g—

Temp. Davice

Probe No.

wrlsadaysy lizz o) las [1elualzse |16 Lss lag | momom—=0an
ys |91 122 lozlac balaslos7 1158 |92 |22 | mosrren 85
Mqgo Uzl lloslaz liorlys |zr? |L/5 | 357 2.6 | ’2“:.\.{;:\/;
Q4.1 180 |06 91 Yorl3p |lasq | 96 |29 |2.¢ _‘f%coz ;ms'

o ligo 106197 Yol f3q [2¢e .42 -3 126 | | e

. ' Orifice

SIME% BRYF 1 loy |92 Up3l3t |26y [1.79 4 .7 | i S(.2£ED

rdazay izt lyo kg lotlsg |2 |16 |48 |2y | w52

SV |azs.e lizo 099 orlqolzez (.56 .oz |28 |Fined leck <
«t ‘!:5"&

2lq269 1179 lloz 99 Woql42 1263 1159 |92 3./ ﬂ_ﬁL‘?J
' R-€( .-

IR ) \-\‘\v\\f‘v‘e '\l\ﬁ'
&

f -”J} 722+ 1179 |re¢ lag lra3|43l2er |t.s6 |77 |36
1 X - ,-l-/
l o 222.5 {29 Yo& lreo linlyy el |59 [.4% |1 5- 6.

A e 174 1129 06 oo lfon|¥3 |26( |I.17 A .
527387 % 71250 4y ,

s




i
‘4 |

PLANT
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FIELD DATA SHEET

GUARDIAN SYSTEMS..
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FIELD DATA SHEET :
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BLANK ANALYTICAL DATA

Plant SI Limie
Sample location U7 &/ Kl 7 # 2

Relative humidity 2D

Type of blank foCC’ Zon =

Liquid level at mark and container sealed [l

Density of blank (pa) .7«{"/7. g/ml

Blank volume (Va) 200 ml

Date and time of wt./ QYo zup Gross wt. 25%¢7f mg

Date and time of wt. /7v/fc /fUD Gross wt. 4447 ( wg

'- Average gross wt, 26¢71" mg
Tare wt. WL mg
Weight of blank (ma) _&./ mg

- ma - ( CD-/ )
€ * Vo pa (Zoo )(.7[1,:7) € 000 & mg/g

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

Remarks;

B B Vi
SBignature of analyst ﬂdﬂfvﬂ/

Signaturg of reviewer

]

" o )

GUARDIAN SYSTEMS inc
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Average gross
Tare

Filter(s) container no. R ¥/ <72 2
Date and time of wt /Jo/fu/dfe 7do
Date and time of wt /p/fo/fc /&)

Average gross

Tare

Gross

Gross

Less acetone blank wt (Wa)
Weight of particulate in acetone rinse S, 2 mg

Plant ‘S~i[ L e Run No. }
Sample location Up, 7 # 2
Relative humidity 20 9,
Density of acetone (pa) 2547 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse o L
filter (s) — o
Acetone rinse container Ro. R¥E | S 2
Acetone rinse volume (Vaw) /00 ml
Acetone blank residue concentration (Ca) _.oo@ G mg/g
Wa = Ca Vaw pa = («£900) (/o0 ) (.244]) = —_ mg
bDate and time of wt Jjof3/f¢ 700 Gross wt J0YS % 7 wmg
Date and time of wt so/in/fe JfvO Gross wt Joy7 46 O ™9

wt Jous46 2. mg
wt 102,5@.5 mg

ng

wt Zzg.g mg
wt 25 2. mg
wt 25’2.2 myg
wt /453 mg

Weight of particulate on filter (s) 57 j mg
Weight of particulate in acetone rinse .9 mg

Total weight of particulate __ 23,5 mg

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

weiqht.
Ramarks:

22

yd
dl

X

Signature of analyst

Signature of reviewer . h
-y = &t
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: gI L(‘r--? | Sample date: /0/28/F6

Sample location: 2I0ve 72 Run no.: Cn
Sample recovery person: K s 7ers Recovery date: Jo/24/f%T
Pilgeris) no.s 2/

MOISTURE °

 Impingers Silica gel #/0 .

Final volume (wt) /‘/C[/ ml (gm) Final wt. ?fol, -
Initial volume (wt) __ O ml(gm) Initial wt. 2% L _ o

Net volume (wt) /48 ml (gin) Net wt. -/ 4 o

rotal moisture /SE./ 4 |

Color of silica gel /109 €24
Pascription of impinger water Cetn

RECOVERED SAMPLE

Filter container no. Rut*2 St z  sealed -~
Description of particulate on filter __Q/(e/r,
Aoetone inSe D #) Szuts  matked o L~
Acetone blank Liquid level
container no. marked

gamples stored and locked _ . &

Ramarks:

Date of laboratory custody: /d/&?//’é
Laboratory personnel taking custody _AL07Z2

Remarks:

v .

| . N /
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

2

Plant _ S | L e Run No.
Sample location (o7 2
Relative humidity 20 Do
Density of acetone (pa) 754/ g/ml
- Samp‘le Sample Liguid level marked T
type identifiable and/or container sealed

Acetone rinse — L

filter(s) [ -
Acetone rinse container no. [L¥7  SFkL 2
Acetone rinse volume (Vaw) /0D ml
Acetone blank residue concentration (Ca) QOO0 mg/g
Wa = Ca Vaw pa = (,0006) ((av ) (.7f4)) = (= mg
pate and time of wt JO/70/fe Tuv Gross wt /0S5 473, mg
Date and time of wt o/ N/Fp /§0d Gross wt L w73 ¥ mg

Average gross wt /5S4 75 & mg
Tare wt ZQ?EZQ-Q mg

‘ Less acetone blank wt (Wa) —_ mg
Weight of particulate in acetone rinse 2.7 my
Filter(s) container no. JQ#) Stk

Date and time of wt Jo/p/fe 70 Gross wt _256.{ mg
Date and time of wt /o j,;(ﬁ /5 Gross wt 25T _\" mg

Average gross wt 25C. mg

Tare wt (2.9 mng

Weight of particulate on filter (s) ﬁ,/ mg
Wleight of particulate in acetone rinse 2.7 mg
Total weight of particulate 9/ mg

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

weight.,
Remarks:

Signature of analyst .¢j i //AA
—_ X]

Signature of reviewer
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: ST e \ sample date: /D_/Jg/fb

sample location: _Uin(7 A Z Run no.: J
gample recovery person: _[KAns7emnsS Recovery date: /O/td/fC
Filter(s) no.: 92

MOISTURE -

Impingers silica gel # /
Finpl volume (wt) /3% ml (gm) Final wt. 8 .
Initial volume (we) _ O ___ mligm) Initial we. 84/ g
Net volume (wt) /.33 ml (gm) Net wt. // 74..‘ -

Total moisture /4% 7 4 !
Color of silica gel /U xes ;
pescription of impinger water Cfcsoe

d b b

RECOVERED SAMPLE

Pilter container no. /2._.,.#] Sk 2  sealed &
pescription of particulate on filter _( /e,
[

Acatone rinse Liguid level

container no. /C#3 S77 2  marked “
Acatone blank Liquid level
gontainer no. marked

samples stored and locked e

Remarks:

Date of laboratory custody Y25/ 5%
Laboratory personnel taking custody Lo72

Remarks:

r
- »
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant Sl L l'vu--k Run No. 3—

Sample location Upat 1 # 2
Relative humidity 2 0 D0
Density of acetone (pa) W2 eV g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetong rinse - L
filter(s) — -
Acetone rinse container no. 2 #3 < ¥z
Acetone rinse volume (Vaw) | 60 ml
Acetone blank residue concentration (Ca) OO0 & mg/qg
Wa = Ca Vaw pa = (.0006) (100 ) (. %) = (&) mg
Date and time of wt /o/Jq,!m 2JD Gross wt /s£777. 5 mg
Date and time of wt /Yw/fe /47D Gross wt /05 797,/ mg

Average gross wt /v 257 2 mg

Tare wt /gy 7450 mg

Less acetone blank wt (Wa) __  g— mg

Weight of particulate in acetone rinse [2.2. mg
Pilter(s) container no. _R W3 Sfedy

Date and time of wt sp/B/fe 74v Gross wt _2ST / mg
pDate and time of wt n/so/fz. /€90 Gross wt 2Jy. O mg
Average gross wt 2573/ mg

Tare wt o /.0 mg

Weight of particulate on filter (s) ﬂ[ mg
tleight of particulate in acetone rinse /2.2 mg
Total weight of particulate /00.S mg .

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

Remarks:

Signature of analyst

Signature of reviewer .
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. V. PLANT OPERATIONAL DATA

The following data was provided by Mr. Bill Sehoof of SI Lime Company for
the compliance test on Unit #2 on October 28, 1986.

Test Number 1 2 3 Average

Process rate, tons/hr 25.5 25.5 25.5 25.5

/

5. GUARDIAN SYSTEMSING
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VL. METHOD 5 CALIBRATIONS

Meter Boxes

The meter box shall be initially calibrated every 6 months at the fixed
settings of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of water. Upon return to the
laboratory from this test the meter box was recalibrated using the average meter
pressure for the test series. The recalibration point was the closest point to the
initial calibration (for an average meter pressure of 1.72 a 1.50 "H,0 was used as
the recalibration point). These recalibrations produced a single point MCF and a
H@ which were compared to the original calibration to see if they are within the
5% allowed at the highest vacuum observed. These recalibration sheets are
located behind the original calibration sheets.

Pitot Tubes

The S type pitot tubes were 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 tubes
were measured as to their specifications and alignment. Upon return, the
intercomponent spacings and the face opening alignment of the pitot tube
assembly was rechecked and if no changes are noticed; it shall be assumed that
the coefficient of the assembly has not changed.

Temperature measurements
All temperature devices (impinger, meter box, hot box and stack) were

calibrated every 6 months against an ASTM merecury-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.

o . ' %
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V. METHOD 5 CALIBRATIONS CONTINUED

Barometric Pressure

An aneroid barometer capable of measuring atmospheric pressure to within
0.1 inches Hg shall be used. If this device is defective the following alternate
method shall be used. The barometric reading may be obtained from a nearby
national weather service station, in which case 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:
Probe: 8'-1
Meter Box: #400
Stack Temperature; OMEGA I
Sample Box: #4
Condenser: #2

The average temperature of the stack was 149°F. The OMEGA III was
recalibrated at 150°F and agreed exactly with an ASTM mercury-in-glass
reference thermometer. The intercomponent spacings and the face opening
alignment of the Pitot Tube assemblies were rechecked and no changes were
noticed; therefore, it was assumed that the coefficient of the assemblies had not
changed. ‘

o . ]
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Glass Fiber Filters

FEATURES

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

This is the original glass fiber filter pioneered by Gelman
Instrument Company over 15 years ago. It continues to
be widely used for high volume sampling. Since zinc is
one of the raw materials 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 static
charge or tear than other glass fiber media types. They are
used exlensively in applications where zinc and iron con-
tent is not important, or where sulfate content is not being
determined.

Site 37 mm 47 mm 102 mm 8~x10"
Product No. 61715 61694 61696 61701
Filters/Pkg. 500 100 100 100
TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT
frm‘ llowing phy /chamical properlies rep t lypical. ge values d
in dance with plad 165t methods. They are subject 1o ) manulactunng

varialions sna are supplied as a lechnical service. The analysis has been made in
sccordance with EPA procedurea (rmicrogramsid®™ x 107 sheat).

ELEMENTS:
ABLIMONY ........oviiunl 30 Manganese .............. 200
AISENIC . ...ovviniiiiinnss 30 Mercury ...... Ceeeeranaan 100
Beryllium ................e- 1  Molybdenum.............. 10
Bismuth .................. 10 Nickel .......covvvvveaneas 10
Cadmium ............. v....5 Selepium............... 5000
Chromium ...... Ceerieeaas W Tin..... NP AU 10
Cobalt ....... feeieaaaes L0 Titanium ...l 170
Copper ....... Ceereneeeeos 2  Vanadium ..... e 10
fron............ Veeeann 2300 ZiNG ...ooiiiiiiiinnnnes 5000
LB .. .vvieriiiniiniiaas 20 to 25,000
OTHER PHYSICALS:
BSO .....ciiiiiiiaenns 522  Flow Resistance (Max.)
PH i 85 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rata (air)
(ASTM Method 2086 ...99.9% Ilpm/cm?@70¢mHg ..... 50
Tensile Strength Max. Use Temp. ..., ....400°C
(Fed. Spec. UUP31B) ...750 gr  Siatic Properties ........ Low
Weight, Ability 10 <t
8“x10" sheet .......4.0=3gr. Fold ............... Excellent
WATER EXTRACTABLE IONS:
Sulfate ......... . 100  Chioride. ....- Creseeeees 1500
Nitrale .....ccovvnianinnns 50 Fluoride ....... Cereereeeas 15
AMMONIA ......voinrninran 20

Type A/E
Glass Fiber Filters

FEATURES

s Low trace metals. = Medium Handling characteristics.
s Available in all sizes. = Minimum of 99.9% retention
for particles of .3 um as determined by DOP tests. s Bind-
er free.

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 AJE Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pollutants. This pure, organic
free filter is the basis for procedures widely used in deter-
mining municipal and industrial air poliuting substances.

Size | 25 mm | 37 mm | 47 mm | 102 mm | 8"x30”
Product No. 61630 | 61652 | 61631 | 61633 | 61638
Finers/Pkg. 500 500 100 100 100
TYPE AJE GLASS FIBER FILTER
SPECIFICATION REPORT
The ! ing physical/chemical propai p Lypical ge viluos oblained
in accord with pled legl methods. They are Gubject 1o noimal manulaciuring

vanalions and are suppliad as 8 technical service. Tne analysis has been made n
accordance with EPA procedures (microgramyi@” x 10" shaei).

*pH-=-Gaiman Procedure:
A. 500 mi chgtilied water.
B. AQd 15 draps saluraled KCI solution
C. Shieo one 8" 510" sheet and GOBK in prepared waler (0¥
ana hout.
D. Aun pH &) ambisnt smperature.

ELEMENTS:
ANLIMONY . .ovvvrnceanenss 20 Manganese .......c.c.vonns 2
Arsenic .......- ferareeraa 20 Mercury .. .. ciieenniiennn 80
Baryllium ...........coenn. 1 Molybdenum........... .0
Bismuth .......oc.ovnveas 10 Nicked .......oiiiiiininns 10
Cadmium .........oovvvenns 2 Selenium .........ccoouvnn 200
L 1T RN 10
Titamium . .. ocvvvneiraens 10
vanadium .........oaaa- 10
ZINC oo i 90
OTHER PHYSICALS:
BSO ... 6§22  Flow Resistance (Max.)
H. i 9.0 @320cm/min. ........ 80 mm
DOP @320/cmymin Flow Rate (air)
ASTM Methods 2086} ..99.8% Ipm/cm? @ 70cm Hg ... .. 60
Tensile Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP31B) ..600gr.  Static Properties ... .. Medium
Weight Ability 1o
8 x10"sheet ....... 40+3gr. Fold..........coovvnnnn Good
WATER EXTRACTABLE IONS:
Sulfate .............eunnd 600 Chioride................ 1500
Nitrate .......covcveennnns N5 Fluoride ................d a7
AMMONIa ......coavoaiie 13 '

*pH—Gaiman Procedure;
A. 500 mi diglilled water.

B. Agd 15 arops saturated KCi solution.

C. Shread ona 8”510" shes! and soak in preapared water (or

ona hous.
D. Aun pH al ambient tamperature.
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Run Nﬁmber

Barometric Pres, in Ha
Orifice pres draop, in H20
FPres Wet Test Meter, in H20

Gas Volume Wet Init, CF
Gas Volume Wet Final, CF

Gas Volume Dry Init, CGF
Gas Volume Dry Final, CF

Temp Wet Init, C
Temp Wet Final, B

Vapor Pressure, mm Hg

bry Gas Temp Init In, F
Dry Gas Temp Final In, F

Dry Gas Temp Init Out, F
Ury Gas Temp Final Out, F

Run Time, sec

Meter Calibration Factor, Y

Average Y
CQm
K.m

Average Km
Delta HE

Average HE

SIGNATURE

GUARDIAN S5YS TEMS INC
In1t1ql Mater Cd]ibrdtlﬂn Box

en 9/°J/Bb
1 2
30.03 30,03
0'5 1.0
-0.41 Q.42
0.000 0.000
5.843 ?.440
188.917 194 .545
194.54% 203.937
23.0 23.0
23.0 23,0
21.068 21 .068
a2 84
84 91
78 83
a3 87
900 1080
1.0265 0.99469
1.0050
0.3843 0.5190
0.6902 0,46568
0.6710

2.05

400
3 4 5
30.03 30.03 30.03
1.5 2.0 2.5
-0 .81 =-1.09 -1.22
QL 000 O .000 0.000
Q.780 11.263 12,8655
203.937 213.711  225.004
213.711 225.004 237.809
23.0 23,0 23.0
23.0 23.0 22.8
21 .068 21,068 20.941
91 97 102
Q7 102 106
87 91 93
91 93 9a
Q00 G000 900
1.0002 1.0028 0.99684
0.6488 0.7499 0.8447
0.&5484 0.6677 0.58718
2.07 2.04

2.06

Y Voite

/

G5
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GUARDIAN SYSTEMS INC

)

Average
30.07
1.50
-0.81

0,000
28.420

108.4464
138.406

14.5
14 .6

12.409

98
102

0.986%5

0.46456
0.&6702

2.05

Meter Recal ibration Box 400
on 10/29/864

Run Number 1 2 3

Barometric FPres, in Hg 30.07 30,07 30.07

Orifice pres drop, in H20 1.5 1.5 1.5

Fres Wet Test Meter, in H20 -0.81 -0.81 ~0.81

Gas Volume Wet Init, CF 0.000 0.00Q 0.000

Gas Volume Wet Final, CF 9.482 9.473 ? A4S

Gas Volume Dry Init, CF 26.237 36.145 46.082

Gas Volume Dry Final, CF 36.145 446.082 S56.179

Temp Wet Init, C 14.5 14.5 14.5

Temp Wet Final, C 14.5 14 .5 14.7

Vapor Fressure, mm Hg 12,382 12,382 12,443

bry Gas Temp Init In, F 93 98 102

Ory Gas Temp Final In, F 94 102 103

Ory Gas Temp Init Out, F - 73 79 85

Dry Gas Temp Final Out, F 9 85 88

Run Time, sec Q00 900 200

Meteh Calibration Factor, Y 0.9861 0.9917 0.9818

Gm 0.6397 0.6463 0.6508

Km 0.6675 0.6705 0.6724

Delta He 2.07 2.05 2.04
Previaus Y 1.,0002 4 Difference 1.36%
Previous HE 2.06 4 Difference 0.435%
Project 3 \ L\N&J Stack 4{7# ?,—
SIGNATURE gﬂ \larm

%
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PITOT CALLBRATION FORM

Q- |

Date 1O -1 -8 Probe #
Calibrated By @ KapsTene,
Nozzle Size NRA
SIDE A
A Pged A P(s) Deviation
fm g | o) | fn | G | % G
1 O\ M2 851 + .00k
2 i .40 U2 —.00%
3 25 40 B2 — . 003
Coa) 2HS
SIDE B ) -?_—i
AP A P(s) Deviation
(in. ﬂ;g) (in. H20) Cy(s) ¢, (s) - T, @)
Run_f Standafd Type "&"
1 25 Do 825 ~, O\
2 L2 .23 LBH9 +. OV
3 29 9 829 |+ 0O)
Ca® . 829

CALCULATIONS %Z\_

- (or 0.99) A P(s)
Average Deviation = I ' Cp(s) -_'C'.p(A or B)|
3 &——Must be £ 9,01

I‘c'p(A) - 'cpcn)l &—Must be < 0.01

/
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