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/ I. INTRODUCTION AND TEST DESCRIPTION 

.On October 16, 1990, Guardian Systems, Inc., performed a 
series of particulate emissions test on the General Shale Products 
Brick Plant Tunnel Kiln No. 21 located in Glascow, Virginia. These 
test were conducted in accordance to the rules and regulations 
expressed in the Code of Federal Regulations, Title 4 0 ,  Section 60, 
Reference Method 1-5 as amended. 

Individual bricks are formed and stacked onto kiln cars 
measuring approximately 5 ' 9 "  x 9 ' 2 " .  Cars are inserted on a 
regular basis into a long, continuous-fired tunnel kiln. As one 
car is discharged another is inserted. This provides a constant 
moving mass inside the kiln. Cars are pushed through the 5 0 0  foot 
long kiln at a slow, methodical pace requiring almost 2 days for 
the complete travel. By means of a 100% coal firing process (See 
Coal analysis), heat is increased through the kiln until the total 
firing is complete. As the car continues through the kiln from the 
main firing zone the temperatures are reduced to provide necessary 
cooling. 

Mr. Dave McNees and Mr. Mike Whitehead represented General 
Shale Products Corporation, and is responsible for all production 
data. Mr. Jeff Helbert, the Plant Manager, was responsible for the 
operation of the plant. Mr. Raymond Goetz, State Air Pollution 
Control Board, Commonwealth of Virginia observed the tests, while 
Ms. Robina Jordan read visual emissions. Mr. Tom Lotz and Mr. 
Emmanuel Isong of Guardian Systems, Incorporated, performed these 
test. 

\ 
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Run Number 1 2 

Process Weight, 

Particulate 

Allowables, 

Permit Limit, 
#/hr 16.66 16.66 

Tons/hr 8.41 8.41 

Emissions, #/hr 5.63 4.94 

17.08 17.08 

i 

/ \ 
11. SUMMARY OF TEST RESULTS 

3 Composite 

8.41 8.41 

3.14 4.36 

17.08 17.08 

16.66 16.66 

Table 1 is a summary of the test results on October 17.-18, 
1990 for the Tunnel Kiln #21. 

E = 4.10 p 

Where E = Allowable emission rate, lbs/hour 
P = process weight, tons/hour 

The allowable emission rate, based on a process weight of 8.41 
tons per hour, is 17.08 pounds per hour. The permit limit is 16.66 
pounds per hour. The average actual emission rate is 4.36 pounds 
per hour which is 26 percent of the allowable emission rate, and 26 
percent of the permit limit. 

-2- GUARDIAN SYSTEMS Inc 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Summarized Air Test Results for General Shale Products Corporation 

Run Number 1 2 3 Composite 

Date 10 /16 /90  10 /16 /90  10 /16 /90  10 /16 /90  

Location TK 2 1  TK 2 1  TK 2 1  TK 2 1  

Time 1128-1231 1325-1428 1512-1614 1128-1614 

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 p e r  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 Esnission Rate, #/hr 

Permit Limit, #/hr 

% Isokinetic 

1 

4 5 1  457 452  453 

0.77 1 0 . 8 4  10 .43  1 0 . 6 4  

1 . 5 0  1 4 . 0 0  1 5 . 2 5  13.58 

8 . 5 0  7 . 0 0  5 . 0 0  6 . 8 3  

0 . 0 0  0 . 0 0  0.00 0.00 

9 . 5 4  2 0 4 . 2 0  262 .75  182.90  

1 8 . 2 3  

5 ,546  

2,829 

0 . 2 3 2  

0.118 

5 . 6 3  

1 7 . 0 8  

1 6 . 6 6  

1 0 4 . 4 1  

1 7 . 0 3  

5 ,180  

2 ,623 

0 . 2 2 0  

0 . 1 1 1  

4 . 9 4  

1 7 . 0 8  

1 6 . 6 6  

9 8 . 0 3  

1 6 . 4 3  

4.997 

2 ,556 

0 . 1 4 3  

0 . 0 7 3  

3.14 

17 .08  

1 6 . 6 6  

9 8 . 8 0  

1 6 . 9 5  

5 ,156 

2 ,627 

0 . 1 9 4  

0 .099 

4 . 3 6  

1 7 . 0 8  

1 6 . 6 6  

102.29  

Table I 
\ 
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G ' U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Computer Input Parameters for General 

Run Number 

Date 

Locat ion 

Time 

Barometric Pressure, in Hg 

Static Pressure, in H20 

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 

M1 of Water Collected 

% Oxygen 

% Carbon Dioxide 

% Carbon Monoxide 

Stack Area, Sq ft 

Pitot Correction Factor 

Nozzle Diameter, in 

Feed Rate, Tons/hr 

1 

10/16/90  

TK 2 1  

1128-1231 

2 9 . 5 1  

0 . 0 5 0  

62 .50  

2 7 . 8 0 8  

1 . 0 4 9 8  

2 9 . 1 9 3  

45 1 

71 

0 . 6 5  

0 . 2 3 9  

4 3 2 . 3  

7 3 . 5  

1 1 . 5 0  

8 . 5 0  

0 . 0 0  

5 . 0 7 0  

0 . 8 5 8  

0 . 3 8 0  

8 . 4 1  

Shale Products Corporation 

2 3 Composite 

10/16/90  10/16/90  10/16/90 

TK 21 TK 21  TK 21 

325-1428 1512-1614 1128-1614 

29 .51  2 9 . 5 1  2 9 . 5 1  

0 . 0 4 0  0 . 0 6 0  0 . 0 5 0  

6 2 . 5 0  6 2 . 5 0  187 .50  

4 4 . 0 6 4  4 2 . 9 6 9  1 1 4 . 8 4 1  

1 . 0 4 9 8  1 . 0 4 9 8  

4 6 . 2 5 8  4 5 . 1 0 9  120 .560  

457 45 2 453 

9 1  87  83 

1 . 7 9  1 . 6 7  1 . 3 7  

0 . 2 2 2  0 . 2 1 4  0 . 2 2 5  

6 2 6 . 3  4 0 1 . 5  1 4 6 0 . 0  

1 1 3 . 4  1 0 6 . 7  293.6 

1 4 . 0 0  1 5 . 2 5  1 3 . 5 8  

7 . 0 0  5 . 0 0  6 . 8 3  

0 . 0 0  0 . 0 0  0 . 0 0  

5 . 0 7 0  5 . 0 7 0  5 . 0 7 0  

0 . 8 5 8  0 . 8 5 8  0 . 8 4 4  

0 . 5 0 4  0 . 5 0 4  0 . 4 6 3  

8 . 4 1  8 . 4 1  8 . 4 1  

\ 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Computed Air Test Results f o r  General Shale Products Corporation 

Run Number 

Date 

Locat ion 

Time 

1. Stack Pressure 
Inches Hy 
Millimeters Hg 

2 .  Meter Pressure 
I n c h e s  Hg 
Millimeters Hg 

3. Meter Volume 
Dry Std Cubic Feet 
Dry Std Cubic Meters 

4 .  Water Volume 
Std Cubic Feet 
Std Cubic Meters 

5 .  Moisture Content, % 

6 .  Molecular Weight Dry 

7 .  Molecular Weight Wet 

8 .  Stack Velocity 
Feet Per Second 
Meters par Second 

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

1 0 .  Volumetric Flow 
Dry S t d  Cubic Ft per minute 
Dry Std Cubic M per second 

11. Concentration 
Grains p e r  Dry Std Cubic Ft 
Grams per Dry Std Cubic M 

12.  Excess Air. % 

1 2 3 Composite 

1 0 / 1 6 / 9 0  10 /16 /90  10 /16 /90  10 /16 /90  

TK 2 1  TK 2 1  TK 2 1  TK 21 

1128-1231 1325-1428 1512-1614 1128-1614 

2 9 . 5 1  
7 4 9 . 6 5  

2 9 . 5 6  
7 5 0 . 7 7  

2 8 . 6 7 7  
0 . 8 1 2  

3 . 4 6 0  
0 . 0 9 8  

10.77 

2 9 . 8 2  

2 8 . 5 5  

1 8 . 2 3  
5 . 5 6  

5 ,546  
2 . 6 2  

2 ,829  
1 . 3 4  

0 . 2 3 2 1  
0 . 5 3 1 2  

1 1 9 . 5 4  

2 9 . 5 1  
7 4 9 . 6 3  

29 .64  
7 5 2 . 9 0  

4 3 . 9 1 5  
1 . 2 4 4  

5 . 3 3 8  
0 . 1 5 1  

1 0 . 8 4  

2 9 . 6 8  

28 .41  

1 7 . 0 3  
5 . 1 9  

5 ,180  
2 . 4 5  

2,623 
1 . 2 4  

0 . 2 1 9 6  
0 .5026  

204 .20  

2 9 . 5 1  
7 4 9 . 6 7  

29 .63  
7 5 2 . 6 7  

4 3 . 1 2 4  
1 . 2 2 1  

5 . 0 2 2  
0 . 1 4 2  

1 0 . 4 3  

2 9 . 4 1  

28 .22  

1 6 . 4 3  
5.01 

4 , 9 9 7  
2 . 3 6  

2 ,556 
1 . 2 1  

0 . 1 4 3 4  
0 . 3 2 8 1  

2 6 2 . 7 5  

2 9 . 5 1  
749 .65  

2 9 . 6 1  
7 5 2 . 1 1  

1 1 6 . 0 1 8  
3 .286 

1 3 . 8 2 0  
0 . 3 9 1  

1 0 . 6 4  

2 9 . 6 4  

2 8 . 4 0  

1 6 . 9 5  
5.17 

5 ,156 
2 . 4 3  

2 ,627 
1 . 2 4  

0 . 1 9 3 8  
0 .4435  

182 .90  

L 
6 GUARDIAN SYSTEMS Inc 
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G U A R D I A N  S Y S T E M S  I N C O R P O R A T E D  
P:O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Computed Air Test Results for General Shale Products Corporation 

Run Ncunber 

Date 

Locat ion 

Time 

15. Particulate Mass Rate 
Pounds per Hour, #/hr 

1 6 .  Volume at Nozzle 
Actual Cubic Feet 
Actual Cubic Meters 

1 7 .  Concentration 
Grains per Actual Cubic Ft 
Grams per Actual Cubic M 

18.  Isokinetic. %' 

1 

10 /16 /90  

TK 2 1  

1128-1231 

5 . 6 3  

5 6 . 2 1 4  
1 . 5 9 2  

0 . 1 1 8 4  
0 . 2 7 1 0  

1 0 4 . 4 1  

2 3 Composite 

10/16 /90  10 /16 /90  10 /16 /90  

TK 2 1  TK 2 1  TK 2 1  

325-1428 1512-1614 1128-1614 

4 . 9 4  3 . 1 4  

8 6 . 7 2 5  8 4 . 3 1 0  
2 . 4 5 6  2 .388 

0 . 1 1 1 2  0 . 0 7 3 3  
0 . 2 5 4 5  0 . 1 6 7 8  

9 8 . 0 3  9 8 . 8 0  

4 . 3 6  

227 .700  
6 .448  

0 .0987 
0 .2260  

1 0 2 . 2 9  

\ 
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111. 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 4 0 ,  

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 wdter. 

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 Figure 1) indicated that 25 points would be 
required to sample this source. We sampled 2 5  points ( 5 x 5 
matrix ) for two and a half minutes at each point. 

METHOD 2 
Velocity measurements were taken using a properly calibrated 

S type pitot tube and a micro-manometer ( 0 - 0 . 2 5  inch scale) having 
0.001 inch H20 divisions on the 0 to 0 . 2 5  inch inclined scale was 
used due to the sufficient number of the low velocity pressures as 
specified in Method 2. 

METHOD 3 
Gas composition for CO 2, 0 2 ,  and N by difference was 

performed by using the grab sample technique and analyzed with a 
Fyrite Gas Analvzer ( 0 - 2 0 %  scale with 0 .5% divisions). Two 
analysis for CO, and O2 were determined during each test. 

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. 
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METHOD 5 

SamDlinq Techniaues 
From previous data about stack temperature, pressure, range Of 

velocity heads, moisture content and stack gas dry molecular 
weight; a Radio Shack PC-4 computer and a TI55 was used to 
calculate the sampling rate for isokinetic sampling. The particu- 
late 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. 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 sampling probe was place at each sampling point and 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 2 4 8  2 5 '  F (See Calibra- 
tions). 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 2 4 8  t 25 ' F. These 
temperatures were recorded at each point 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 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 and recorded. 

Upon completion of the sampling and the final leak checks, the 
gel column and the probe nozzle-filter holder assembly was 
transferred to the cleanup area making sure no particulate is lost. 
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. 

\ 
-9- GUARDIAN SYSTEMS Inc .. 
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Fnalvsis 

The filters (Gelman, Class A ,  without organic binder, minimum 
9 9 . 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 2 2 0  degrees F then desiccating at 6 8  & 10 F at ambient 
pressure for 2 4  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. 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 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 ( 2 4 )  hours and weighed to a constant 
weight as described above. 

-10- GUARDIAN SYSTEMS inc 
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Stack  Drcecl i ing Diagralii 
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STACK WALL 

TEMPERATURE 

REVERSE TYPE RYlNG COLUMN 

I'AH'IICULAIE SAMPLING ' I ' H A I N . .  METHOD LT 

F i g u r e  2 
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NOMENCLATURE 

ACF - 
ACFM - 
ACM - 
ACMS - 
An - 
AS - 
BWS - 

ca - 
ca - 
CFM - 

CP - 
cs - 
cs0,- 

Actual Cubic Feet 

Actual Cubic Feet per minute 

Actual Cubic Meters 

Actual Cubic Meters per second 

Cross sectional area of nozzle, 

Area of Stack, (ft') 

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

Acetone blank residue concentration, mg/g 

Particulate Concentration, ACF 

Cubic feet per minute 

Pitot tube coefficient, (dimensionless) 

Particulate Concentration, grains/DSCF 

Concentration of sulfur dioxide (dry basis) corrected & 

(ft') 

stahdard conditions, lb/DSCF 

grains/ DS CF 

C5,, - Particulate concentration (cs adjusted to 50% excess 

DSCF - Dry Standard Cubic Feet 

DSCFM - Dry Standard Cubic Feet per minute 
DSCM - 
DSCMS - Dry Standard Cubic Meters per second 
EA .. Excess Air, % 

I -  Isokinetic Sampling, % 

K m -  Orifice Correction Factor, (dimensionless) 

- 

- Particulate concentration (cs adjusted to 12% excess air), c12 

air), grains/DSCF 

Dry Standard Cubic Meters 

KP - Pitot tube constant, 8 5 . 4 9  (lb/lb-mole) fin.Hq)l/2 
(OR) (in. H ~ O )  

\ 
GUARDIAN SYSTEMS 1°C - 13- 
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NOMENCLATURE - continuea 

La - 

Li - 

LP - 

Ma - 
Md - 
Mn - 
Ms - 
Mw - 
AP - 
Pa - 
Pbar - 
pg - 
P m -  

PMR - 
PS - 
Pstd - 
P w -  

Qa - 
QS - 

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 IIithll 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, mg. 

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

Molecular weight of water, 18.0g/g-mole(18.011b/lb-mole) 

Velocity head of stack gas, in. H20 

Density of acetone, mg/ml 

Barometric pressure at the sampling site, in. Hg 

Stack static pressure, in. H20 

Meter pressure, in. Hg 

Particulate Mass Rate, lbs per hour 

Absolute stack pressure, in. Hg 

Standard absolute pressure, 29.92 in. Hg 

Density of water, 0.9982 g/ml ( 0 . 0 0 2 2 0 1  lb/ml) 

Volumetric flow rate, ACFM 

Volumetric flow rate, DSCFM 

R -  Ideal gas constant, 0.06236 mm Hg - m3/'K-g-mole (21 .85  in 
Hg-ft3/'R-lb-mole) 

SCF - Standard Cubic Foot 

ta - Ambient Temperature, OF 
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NOMENCLATURE - Continued 
tm - 
ts - 
tstd - 
NOTE : 

Va - 
Vaw - 
Vlc - 

vm - 
Vmc - 

Average Temperature of meter, OF 

Average Temperature of stack, OF 

Standard Temperature, 68'F 

Capital "Tu' denotes degrees Rankin 

Volume of acetone blank, ml 

Volume of acetone used in wash, ml 

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

volume of gas sample, as measured by the dry gas meter, 111 

Volume of gas sample, corrected for leak, ACF 

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

Vn - Volume collected at stack conditions through nozzle,ACF 

Vs - Average stack gas velocity, ft/sec. 

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

Wa - 
Y -  

An - 

ma - 

JAP - 

€ 3 -  

Weight of residue in acetone wash, mg 

Dry gas meter calibration factor, (dimensionless) 

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

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. 
H20 

Total Sampling time, min. 
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/ NOMENCLATURE - continued 

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

ei - Sampling time interval between two successive component 
changes, beginning with the interval between the first 
and second changes, min. 

ep - Sampling time interval from the final (nth) component 
until *he end of the sampling run, min. 

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

. 

\ 
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EQUATIONS 

1. 

2 .  

3 .  

4 .  

5. 

6. 

7.  

8. 

hH 
bar 13.6 

P,-P +- 

pm ) 
V , ( s t d )  -V,Y(-----) Ts t d  (- 

Tm P s  td 

V , ( s t d )  -O.O4707V, 

V , ( s t d )  
V,,, ( s t d )  +V,( s t d )  

Md-0.440(%COz) +0.320 (%O,) +0.280(%Nz+%CO) 
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EQUATION5 - Continued 

Q,-(v,) ( A , )  (60) 

9. 

10. 

11. 

e,- [O. 0154 (Mn/Vmstd)  I 

12. 

%O2-O.5%C0 
0 .264%N2-  (%O,-O. 5%CO) 

EA- [ 1100  

13. 

1 
(1.5) (%0,)-0.133(BN,)-O.75(%CO) 

21 
c50-cs/1- I 

14. 

15. 

\ 
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\ / EQUATIONS - Continued 
16. 

17. 

18. 

19. 

20. 

l O O V ,  
I- 

6 O vsOAn 

vmC- vm- ( L,-L,) e 

W, - Ca Va wP, 

\ 
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EQUATIONS 

/' I "  
Run  # I 

1. P, = P,, + (P , /13 .6)  = (s,s-/ ) + ( .a\ ) / 1 3 . 6  = 2s.f 
J 

2 .  P, =Pbr + ( A  H/13.6)  = ) + ( 1 . d )  / ) / 1 3 . 6  = 2 $ a b  - G  

J 6. Md = 0 . 4 4  %C02 + 0 .32  %02 + 0 . 2 8 ( % N 2  + %CO) = 

) = J y , g 2  . 4 4 (  ) + . 3 2 (  //,5/ ) + . 2 8 ( @  

\ 
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FIELD DATA SHEET 

P L A N T  S/& - R U N  7 
BOX 300 
LEEDS, ALABAMA 35094 

.-Fa 
LOCA’TION 7 k #  L I  D A T E  

BARO.  P R E S .  2 9.  , T I M E  1j-p /&/a - 
T I M E  h lETER sTACK M E T E R  T E M P .  O F  IMP B O X  h lETER V E L O C I T Y  ACUUh 

T E M P  T E M P  PRESSUAE PRESSURE RESUR 
MIN I OUR VOL FT 3 T E M P O F  I N  I oul  ~ A V G  O F  O F  H 2 0  “ H 2 0  Hg 

,: , -71- 

STATIC PRESSURE “ H 2 0  

t ;66 
PROBE T IP  S I Z E  

1EFURE A F T E R  

A 
W A T E R  
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P1 

G U A R D I A N  

It: 

* S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Blank Analytical, Data 

G ?ral Shale Products Corpor 

Sample location: TK 21 

Relative humidity: 35% 

Type of blank: Acetone 

Liquid level at mark and container sealed: 

Density of blank: 0 . 7 8 9 9  g/ml 

Blank Vdlume 250 ml 

Date & time of wt.: 10 /25 /90  0900 Gross wt. 

Date & time of wt.: 11 /1 /90  0800 Gross wt. 

Average Gross wt. 
Tare wt. 

Weight of blank 

Concentration of Blank 0.0046 ing/g 

t ion 

Yes 

106198.3  mg 

106198 .7  mg 

106198.5  mg 
106197 .6  mg 

0 . 9 0  mg 

0.0005% of weight 

Note: I n  no case shall a blank residue greater t..an (O.Olmg/g) 
of  0.001% of the weight of blank used be subtracted from the sample 
weight. 

Remarks : 

, 
+ 

Signature of analyst: 

Signaturs of reviewer: 

v ,422 - -/rc 

\ 
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METHOD 5 

PARTICULATE SRMPLE RECOVERY AND INTEGRITY SHEET 

Plant: LL-D-~-%fie. Sample date: / d / / h / y d  
Sample location: ~72 L /  Run no.: 1 
Sample recovery person: L-; .rz- Recovery date: ll.)//L !5J 
Filter(s) no.: /E- L 

MOISTURE 

Imp I nge rs Silica gel 
Final volume (wt) 7 0  ml (gm) Final wt. lo03.S ~ 

Initial volume (ut) O ml(gm) Initial wt. 
Net volume (ut) 7 d  ml (gnil Net wt. 

Total moisture 7 3 . J - ,  
Color of silica gel M 1 u-%, 
Description of impinger water c%,?.& 

RECOVERED SAMPLE 
,L/ 

sealed 
fl,&!Lr ‘3A-.- 

- 
Filter container no. )2 Jj- f  

Description of particulate o n  filter 

Liquid level 
marked c/ 

Acetone rinse 
container no. 
AceLonc blank Liquid level 
container no. g&& marked 
Samples stored and locked . 
Remarks : 

L/ 

Date of laboratory custody #’-’. 
Laboratory personnel taking custody Cir7- 
Remarks: - 

\ \ -25- GUARDIAN SYSTEMS Inc 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS, AL 35094 
205-699-6647 

Method 5 Analytical Particulate Data 

Plant: General Shale Produc Run Number: 1 

Sample location: TK 2 1  

Relative humidity: 35% 

Density of Acetone: 0 . 7 8 9 9  g/ml 

Liquid level at mark and container sealed: Yes 
Filter marked and container sealed: Yes 

Acetone rinse container number: I 
Acetone rinse volume 175 ml 
Acetone blank residue concentration: 0 . 0 0 4 6  mg/g 
Acetone blank weight 0 . 6  mg 

________________________________________------------------------------ 

ACETONE RINSE WEIGHT 

Date E, time of wt.: 10 /25 /90  0900 Gross wt. 
Date & time of wt.: 11/1/90 0800 Gross wt. 

Average Gross wt. 
Tare wt. 

Less weight of acetone blank 
Weight of particulate in acetone rinse 

PARTICULATE WEIGHT 

1 0 0 6 4 9 . 1  mg 
1 0 0 6 4 9 . 4  mg 
1 0 0 6 4 9 . 3  mg 
1 0 0 5 0 8 . 4  mg 

0 .6  mg 
1 4 0 .  2 m g  

Fi 1 ter (s 1 container number : 1 

Date & time of  wt.: 10 /25 /90  0900 Gross wt 
Date 6 time of wt.: 10 /25 /90  0800 Gross wt 

Average Gross wt 
Tare wt 

Weight of particulate on filter ( s  
Weight of particulate in acetone rinse 

TOTAL WEIGHT OF PARTICULATE 

4 6 0 . 9  mg 
460.6  mg 
4 6 0 . 8  mg 
1 6 8 . 7  mg 
292 .1  mg 
1 4 0 . 2  mg 
432 .3  mg 

Note: I n  no case shall a blank residue greater than (O.Olmg/g) 
of 0.001% of the weight of blank used be subtracted from the sample 
weight . 

Remarks : 

Signature o t  analyst: 
_. , Signature of reviewer: , A / '  

i /  
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METHOD 5 

PARTICULATE SAMPLE RECOVERY A N D  INTEGRITY SHEET 

P l a n t :  Sample da t e :  / c h k / y a  
R u n  no. : z 

Sample recovery person; 
F i l t e r ( 6 )  no.: 

MOISTURE 

S i l i c a  g e l  

___q 
7 B . P  

Irnpinger s 

Fina l  volume ( w t )  /d c m l  (gm) Fina l  W t .  

I n i t i a l  volume ( u t )  d rn l (gm)  I n i t i a l  wt.9677.L 'g 
Net volume ( w t )  /d j -  m l  (gin) Net w t .  

Total moisture //I.? 
Color of s i l i c a  gel fi,.(/t;&? 0 

Deecript ion o f  impingar water 7r-s+?@ f54.7L 

RECOVERED SAMPLE 

J 
/)&RIL dA.-.-J 

f i l t e r  conta iner  no. /-$k sea led  
oesc r ip t lon  o f  p a r t i c u l a t e  on f i l t e r  

L i q u i d  l e v e l  
marked 
Liquid l e v e l  

'Acetone r i n s e  
conta iner  no.  
Acetone blank 
con tLi i ner no.  mar k e d  

Samples s to red  a n d  locked 
Remarks : 

Lc- 

- 
Dace of laboratory custody / 
Laboratory personnel taking custody L-' 

.Remarks: - 

I 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 1 9 0  

205-699-6647 
LEEDS, AL 35094 

Method 5 Analytical Particulate Data 

2 Plant: General Shale Produc Run Number: 

Sample location: TK 21 

Relative humidity: 35% 

Density of Acetone: 0 . 7 8 9 9  g/ml 

.Liquid level at mark and container sealed: Yes 
Filter marked and container sealed: Yes 
____________________--------------_----------------------------------- 
Acetone rinse container number: 2 
Acetone rinse volume 175 ml 
Acetone blank residue concentration: 0 . 0 0 4 6  mg/g 
Acetone blank weight 0.6 mg 

ACETONE RINSE WEIGHT ________-___--_-__-- 
Date F. time of wt.: 10 /25 /90  0900 Gross wt. 
Date & time of wt.: 1 1 / 1 / 9 0  0800 Gross wt. 

Average Gross wt. 
Tare wt. 

Less weight of acetone blank 
Weight of particulate in acetone rinse 

PARTICULATE WEIGHT 

102690 .9  mg 
102690.8  ms 
102690 .9  mg 
1 0 2 5 3 4 . 8  mg 

0 . 6  mg 
1 5 5 . 4  rng 

Filter(s) container number: 2 

Date & time of wt.: 10 /25 /90  0900 Gross wt. 
Date F. time of wt.: 1 0 / 2 5 / 9 0  1 6 0 0  Gross wt. 

Average Gross wt. 
Tare wt. 

Weight of particulate on filter (5) 
Weight of particulate in acetone rinse 

TOTAL WEIGHT OF PARTICULATE 

6 4 0 . 6  mg 
6 4 0 . 2  mg 
640 .4  mg 
1 6 9 . 5  mg 
4 7 0 . 9  mg 
1 5 5 . 4  mg 
6 2 6 . 3  rng 

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

Remark:3 : 

,,. / 2 

I/-- ./’ / . .-?!)-, Signature of analyst: ,-i---.” i .- 
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METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY S H E E T  

Plant: (’. qc.4- e ChrlC Sample date: /d///> /gd 
Sample location: %.LJ R u n  no.: J’ 
Sample recovery person: (L72-- Recovery date : ,/(,V/,.,,~{A 
Filter(s) no.: E-3 

M O I S T U R E  

Imp ing er s Silica gel . & j L  
Final volume (wt) qf- ml(gm) Final wt. 9 / /7 ,  

Net volume (ut) w- ml (gni) Net wt. / / . ,7:  
Initial volume (ut) O ml(gni) Initial wt.y,U.L’ -----¶ 

Total moisture / c L . ; ~  
Color of silica gel fi  I ,L& 

Description of impinger water (?/:,.,J.~L 

~~ ~~ ~ 

RECOVERED ShMPLE 
v Filter container no. ~ $ 2  sealed 

Description of particulate on filter DjkLiL / ? ~ L - A  
~ 

Liquid level Acetone rinse 
container no. L.&+ 
Acetone blank Liquid level 
container no. marked 

.ft- ? marked w’ 

Samples stored and locked J 

Re marks : 

Date of laboratory custody 
Laboratory personnel taking custody Ubi.? 

Remarks: - 

i / 

\ 
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G U A R D I A N  * S Y S T E M S  * I N C O R P O R A T E D  
P.O. BOX 190 

LEEDS. AL 35094 
205-699-6647 

Method 5 Analytical Particulate Data 

Plant: General Shale Produc Run Number: 

Sample location: TK 2 1  

Relative humidity: 35% 

Density of Acetone: 0 . 7 8 9 9  g/ml 

Liquid level at mark and container sealed: Yes 
Filter marked and container sealed: Yes 

3 

Acetone rinse container number: 3 
Acetone rinse volume 125 ml 
Acetone blank residue concentration: 0 . 0 0 4 6  mg/g 
Acetone blank weight 0 . 4  mg 

ACETONE RINSE WEIGHT 

Date S time of wt. : 10 /25 /90  0900 Gross wt. 
Date 6, time of wt.: 1 1 / 1 / 9 0  0800 Gross wt. 

Average Gross wt. 
Tare wt. 

Less weight of acetone blank 
Weight of particulate in acetone rinse 

PARTICULATE WEIGHT 

Filter(s) container number: 3 

Date 6, time of wt.: 10 /25 /90  0900 Gross wt 
Date 6. time of wt. : 10 /25 /90  1600 Gross wt 

Average Gross wt 
Tare wt 

Weight of particulate on filter ( s  
Weight of particulate in acetone rinse 

TOTAL WEIGHT OF PARTICULATE 

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

96662 .5  mg 
9 6 6 6 2 . 1  mg 
96662 .3  mg 
96573.6  mg 

0 . 4  mg 
88.3 mg 

4 8 5 . 1  mg 
405 .3  mg 
4 8 5 . 2  mg 
1 7 2 . 0  mg 
3 1 3 . 2  mg 

8 8 . 3  mg 
401 .5  mg 

Note: In no case shall a blank residue greater than (O.Olmg/g) 
of 0.0014; of the weight of blank used be subtracted from the sample 
weight. 

Remarks : 

Signature of analyst: 

Signature of reviewer: 
I /  
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Plant Operation Data 



PlZOCESS INFORMTION 

I 
I 
I 

PLANT: Glasgow, VA - 2 1  DATE : October 16, 1990 

Brick Rate: 

Minutes = 1 . 2 5  cars /Hour Car Schedule = 48 

- - 2 , 380 S / S  Brick/Car car  Count 
llourly Rate = 2,975 S / S  Brick/Hour 

Brick Weight = 

Brick Rate = 

5.40 LbS. 

16,065 Lbs. /Hour 

Fuel Ilate: 

Total 

Coal 

Natural 

- - 30.9 Therms/M Brick 

- - 8.94 Tons/Day 

745 Lbs. /Hour 92 % of Btu’s - - 
Gas = 22 MCF/Day 

916 cu. Ft./Hour = 8 % of Btu’s 

Total lvocess Weight: __ 
16,065 Lbs. Drick/l-lour 

16,810 Total Lbs. /I-lOUr 

8.41 ‘rons/l-lour 

Coal Analysis: 

See Attached BtuILb. 

Sulfur 

Ash 

Allowable h i s s i . ons :  

New Source Process Weight Formula: 1 7 . 1  Lbs./Hour 

(Permit: 16.66 Lbs./llour) 

-3 I -  
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Calibrations 
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VI. CALIBRATIONS 

Meter Box 
The meter box shall be initially calibrated every 6 months at 

the fixed settings of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 

and 5.0 inches of HZO. 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 shall be the 
closest point to the initial calibration (for an average meter 
pressure of 1.37 a 1.50 inches H20 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 pitot tubes are calibrated against a standard pitot 

tube (Cp=O.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. 

Temmrature Measurements 
A l l  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. 

-32- GUARDIAN SYSTEMS Inc 
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VI. CALIBRATION0 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 Equioment and Measurements 
The equipment used during these tests was as follows: 

Probe 4-1 

Meter Box: # Z O O  

Sample Box #1 

Condenser #I 

Stack Temperature: Omega I1 

The average stack temperature was 453 OF. The Omega I1 was 
recalibrated at 450 OF and agreed within 1.5% of the initial 
calibration value. 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 coefficient of the 
assembly had not changed. 
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A 
Glass Fiber Filters 

FEATURES 

m High lensile strenglh II Excellent haridling character- 
istics. Good well ing properties. * Minirnurn of 99.9% 
retenl ion for  particles 01 . 3  pnt as determined by DOP 
tOSlS. Binder free. 

This is Ihe original glass fiber l i l ter pioneered by Gelman 
Instrument Company over 15 years ago 11 continues to 
be widely used lor high volume sarripling. Since zinc is 
one 01 tho raw malafials incorporated in  ttie glass fibers. 
Type A Filters have a variable zinc conlent. Another com- 
ponent of tho fi l ler, sulfuric acid. i s  used as a dispersion 
inedium. making the sheets unsuilable lor rneasurernenl 
of sulfates. 
Type A Gliiss Fiber Filters are less likely lo develop stallc 
c t iargdor tear lhanol l ier  glass fiber rnitdialypes.Theyare 
uscd extensively in applications where zinc and iron con- 
tent is no1 imponanr. or where sullate content is not being 
detitrmined. 

~ ~ 

Sire 37 nim 47 mm 102 nim 8"xlO' 
~ 

~ ~ 
__- 

Producl No. (i1715 61694 616Y6 61101 
~ 

FillursiPhg. 500 100 100 100 

TIPEAGLASS FIbERFILTEH 
SPEC.fICATION IIEPORT 

Antimony . . . . . . . . . . . . . . . .  3 0  
Aisanic . . . . . . . . . . . . . . . . . .  3 0  
Beiyilium . . . . . . . . . . . . . . . .  . . I  
Bisittuth . . . . . . . . . . . . . . . . .  .10 
Cadmium . . . . . . . . . . . . . . . . .  .5 
Ctiromium . . . . . . . . . . . . . . .  .10 
Cobalt . . . . . . . . . . . . . . . . . . .  .10 
Coppe, . . . . . . . . . . . . . . . . . . .  .2 
l ion . . . . . . . . . . . . . . . . . .  ,2300 
Lead . . . . . . . . . . . . . . . . . . . . .  20 

Manganese . . . . . . . . . . . . .  200 
Metcury . . . . . . . . . . . . . . . .  .lo0 
Molybdenum . . . . . . . . . . .  .10 
Nickel . . . . . . . . . . . . . . . . . . .  .1D 
Selenium . . . . . . . . . . . . .  SO00 
Tin . . . . . . . . . . . . . . . . . . . . . . .  10 
Tilanium . . . . . . . . . . . . . . .  ,110 
Vmadium . . . . . . . . . . . . . . .  .10 
Zinc . . . . . . . . . . . . . . . . . .  ,5000 

Io  25.000 
__. - 

I_- 

OTHER PHYSICALS: ___ ~ 

8$0 . . . . . . . . . . . . . . . . . . .  ,522 Flow Rdsislanco lMax.1 
' p ~  . . . . . . . . . . . . . . . . . . . . .  .8.5 @320cmimin. . . . . . .  . .80mm 
DOP @320icmlmin Flow Ram (air) 
(ASTM Mdlnod 29116 . .  .99.9% Iprrdcm2 @ 70 cm Hg . .  .50 
Trnsilu Slrenglh Max. Use Temp. . . . . . . .  ,400'C 
(Fed. Spec. UUP31 B) . .  ,750 qc Slalic Propurlias . . . . . .  ..Low 
Wcighi. A ~ i l i l y  IO 
D"xlO"Iiu&I . . . . . .  .4.Oz.3 gr. Fold . . . . . . . . . . . . . .  .Excellen1 ______ ____ 

W a T E H  E X T i i A C T A B L E  IONS: 

Slillaru . . . . . . . . . . . . . . . . .  ,100 Chloride . . . . . . . . . . . . . . .  ,1500 
Nirrali . . . . . . . . . . . . . . . . . .  5 0  Fluoride . . . . . . . . . . . . . . .  15 

.... ... ! 
I . .  

i 

WPe A/E 
I 

Class Fiber Filters 
FEATURES 

rn Low trace metals. Medium Handling characteristics. 
m Available in all sizes. Minimum of 99.9% retention 
1,orparticlesof .3rm asdetermined by DOP tests. * Bind- 
er free. 

Type NE Glass Fiber Filters are composed of low acid SO- 
luble glass fiber. They conlain low levels 01 both zinc and 
iron. The fi l lers do  react with atmospheric sulfur dioxide; 
and Inerelore, when high levels of sulfur are axpectad. 
corrections fo r  this reaction should be accounted for. 
Type A/€ Glass Fiber Fillers are binder lree and ideal fo r  
gravimetric analysis of air pollutants. This pure, organic 
free l i l ter is the basis for procedures widely used in deter- 
mining municipal and industrial air polluting subsfances. 

FillersiPkg. 1 500 1 500 1 100 100 I too 

TYPE Ai€ GLASS FIBER FILTER 
SPECIFICATION REPORT 

mu loliow,,,g p ~ I y , , c ~ ~ ~ c ~ ~ u n l l c I ~  prape,tla, iyplcri. Pvrlaya own.a 
111 BCCD,"P,,CB * , I "  $icccv,IeII l Y l l  rnatno0, Tnuy m d  L U W E I  lo normal rninuiarlvrlnD 
yilil~,Dlll &nil 8 , "  S ~ P Y I ~ O L I  a i  Lechoacai W V I C ~ .  ~ n o  e n a ~ ~ s , s  r m  UBW m s m  m 

ELEMENTS: 

~YYYIL I~ I ICY wiri E P A P ~ O C Y O Y I @ $  I m i c r O y l l m W  8 10" 1116a4. 
- _____ 

Anlimony . . . . . . . . . . . . . . . . .  20 M 
Arsenic . . . . . . . . . . . . . . . . . . .  20 M 

Mismulh . . . . . . . . . . . . . . . . .  .10 Nickel . .  
Caamiurn . . . . .  
Chromium . . . . . . . . . . . . . . . .  10 TI 
Cubalt . . . . . . . . . . . . . . . . . . .  . i O  Ti 
Coppur . . . . . . . . . . .  
iron . . . . . . . . . . . . . . .  .loo-1800 Zinc . . . . . . . . . . . . . .  
Lead . . . . . . . . . . . . . . . . . . . . .  10 

. . . . . . .  1 Molybdenum . . . . . . . . . . . . .  .10 

. . . . . .  .2 Selenium . . . . . . . . . . . . . . . .  200 

. .  .2 Vanadiunt . . . . . . . . . . . . . . .  .10 

- 
OTHER PHYSICALS: - 

BSO . . . . . . . . . . . . . . . . . . .  ,522 Flow Rdsislance [Max.) 
e p n . .  . . . . . . . . . . . . . . . . . . .  .9.0 
OOP @320icmlmin 

Tensile Strength 
(Fad. Spec. UUP31B) . .600gr. 
Weight Ability to 
W'xlO'sheet . . . . . .  .4.0:.3gr. 

@,320cmlmin. . . . . . . .  .8Qmm 
Flow Rale (air) Y -  

ASTM Malhods 2986) . .99.9% Ipmicm' @ 70 cm Hg . . . .  .60 
Max. Use Temp. . . . . . . .  .400% 
Slalic Properties.. . .  .Medium 

Fold . . . . . . . . . . . . . . . . .  ..Good 

WATEH EXTRACTABLE IONS: 

Sullala . . . . . . . . . . . . . . . . . .  600 Chloride . . . . . . . . . . . . . . . .  1500 
Nilrale . . . . . . . . . . . . . . . . . . .  115 Fluoride . . . . . . . . . . . . . . . . . .  87 
Arnmonia . . . . . . . . . . . . . . . .  .13 
'"l+Gd,",A,> Plocellule: 

A S""",,d,rllliUdwaI.r 
". A00 15 UrYpr SIIYlaldd tic, I O l Y l l Y " .  

c S r i ' v a d o " ~ ~ r 1 0  .na.,."~.oviinP,.p.,jb*a,.rlor 

0 Run p n  I I  BlnDlrnl tW"perau,e. 
Onb hO", 
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G U A I I D I A N  SYSTEMS INC 
I n i t i a l  Me te r  C a l i b r a t i o n  Box 200 

on 8 /15/90  

Run Number 1 .. 2 3 

l iaroi i ia t r ic  P r e s ,  i n  Hg 29 .56  29 .56  29 .56  

O r i f i c e  p r e s  d r o p ,  i n  H20 0 . 5  1 . 0  1 . 5  

P r e s  Wet T e s t  M a t e r ,  i n  H20 -0 .30  -0 .50  -0 .70  

G a s  Volurria Wet . I n i t .  CF 0 . 0 0 0  6 . 7 9 2  1 5 . 5 4 3  
Gas Volunie Wet F i n a l ,  CF 6 . 7 9 2  1 5 . 5 4 3  2 5 . 9 2 5  

Gas Valunia Dry I n i t .  CF 1 4 4 . 9 3 3  1 5 1 . 4 5 7  1 5 9 . 9 6 5  
Gas Volume Dry F i n a l ,  C F  1 5 1 . 4 5 7  159 .965  1 7 0 . 1 5 4  

Temp Wet I n i t ,  C 
Teiiip Wet F i n a l  , C 

2 4 . 4  2 4 . 2  2 4 . 1  
2 4 . 2  2 4 . 1  2 4 . 0  

Dry G a s  Tarlip I n i t  I n ,  F b l  8 7  96 
Dry Gas Temp F i n a l  I n ,  F 07 96 100 

Liry 'Gcxs Tmip I n l  t. O u t ,  F 80 8 3  89 
Dry Gas Temp F i n a l  Ou t ,  F 8 3  8 9  9 3  

Run Time,  s a c  970 900 900 

Meter  C b l i b r a t i o n  F a c t G r ,  Y 1 . 0 5 2 6  1 . 0 5 0 1  1 . 0 4 9 8  
Avclrtlyc Y 1 . 0 4 7 8  

Qin 0 .423d  0 .5927  0 . 7 0 8 6  
Kin 0 . 7 5 4 6  0 , 7 4 3 5  0 . 7 2 3 0  

Lral t a  MO 1 . 6 2  1 . 6 7  1 . 7 6  
Averaga lirn 0 . 7 2 7 8  

Avcragi: l l @  1 . 7 4  

4 

2 9 . 5 6  

2 . 0  

-0 .90  

2 5 . 9 2 5  
37 .737  

170 .154  
1 8 1 . 8 4 3  

2 4 . 0  
2 3 . 7  

1 0 0  
102  

9 3  
94 

900 

1 . 0 4 5 1  

0 , 8 0 9 0  
0 . 7 1 3 6  

1 . u 1  

5 

29 .56  

2 . 5  

-1.00 

37 .737  
50 .764  

1 8 1 . 8 4 3  
194 .802  

23.7 
2 3 . 6  

102 
1 0 3  

94  
9 5  

900 

1 . 0 4 1 2  

0 . 8 9 3 1  
0 .7045 

1 . 8 6  

S I GNATIJRE -d* 
L 
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GUARD I AN 
Recalibration 

on 

Run Number 

Barometric Pres, in Hs 29 

Orifice pres drop, in H20 

Pres Wet Test Meter, in H20 -0. 

SYSTEMS INC 
of Meter Box 200 
0/23/90 

1 2 3 

67 29.67 29.67 

.5 1.5 1.5 

70 -0.70 -0.70 

Gas Volume Wet Init. CF 0.000 9.960 19.943 
Gas Volume Wet Final. CF 9.960 19.943 29.931 

Gas Volume Dry Init. CF 751.219 762.431 771.743 
Gas Volume Dry Final. CF 761.431 771.743 782.166 

Temp Wet Init, C 
Temp Wzt Final, C 

17.5 17.5 17.5 
17.5 17.5 17.5 

Dry Gas Temp Init In, F 105 109 110 

Dry Gas Temp Init O u t ,  F 95 96 98 
Dry Gas Temp Final Out, F 96 98 100 

Run Time, sec 900 900 900 

Dry Gas Temp Final In, F 109 110 115 

Meter- Calibration Factor, Y 1.0400 1.0359 1.0300 

0 . 7 0 0 8  0.7043 0.7072 
0.7134 0.7160 0.7177 

Delta H@ 1.81 1.80 1.79 

Average 

29.67 

1.50 

-0.70 

29.903 
59.834 

2284.393 
2315.340 

17.5 
17.5 

108 
111 

96 
98 

2700 

1.0353 

0.7041 
0.7157. 

1.80 

Previous Y 1.0498 % Difference 1.38% 
Previous H@ 1.76 % Difference -2.16% 

Proiect Stack /2 7 1  

SIGNATURE 
c/ c V 

\ 
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A 

Actual 
Temperature, F 

-50 
0 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700  
750 
800 
650 
900 
950 

1000 

0 

GUARDIAN SYSTEMS INC 

on 5/18/90 
Temperature Calibration for Omega I 1  

Reading 
Temperature, 

-52 
-1 
4 6  
97 

149 
200 
250 
301 
348 
400  
448 
500 
549 
598 
648 
698 
748  
7 9 8  

899 
949 

1000 

e48 

F 
Correction 
in Reading, F 

2 
1 
4 
3 
1 
0 
0 

-1 
2 
0 
2 
0 
1 
2 
2 
2 
2 
2 
2 
1 
1 
0 
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Device 

GUARDIAN SYSTEMS I N C  

on 5 /18/90  
Tempera tu re  C a l i b r a t i o n  f o r  I rnpingers  

Ac tua l  R e a d i n s  C o r r e c t i o n  
T m p e r a t u r e ,  F T e m p e r a t u r e ,  F i n  Reading ,  F 

Iiripinger 3 4 0 40 
50 50 
90 90 

0 
0 
0 

liiipinger 4 40 
50 
90 

40 
50 
90 

0 
0 
0 

Inipinyer 6 40 
50 
90 

40 
5 0  
90 

0 
0 
0 

Impinger  8 40 
5 0  

40 
5 0  

0 
0 

L 
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GUARDIAN SYSTEMS I N C  

on  5/18/90 
T e m p e r a t u r e  C a l i b r a t i o n  f o r  Hot Boxes 

n 
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GUARDIAN SYSTEMS INC 
Pitot Calibration Form 

late: 5/15/90 Probe # :  4- 1 

Zalibrated By: Morris/Gravlee Average Velocity, f/m 2,901 

Side A 

Run # Pstd 
1 0.53 
2 0 .53  
3 0.53 

Ptype s 
0.71 
0.71 
0 . 7 1  

CP(S) Deviation 
0.855 0.000 
0.855 0.000 
0.855 0.000 

Avg CP - 0.855 Avg - 0 . 0 0 0  

[ s  average deviation less than or equal to 0 . 0 1 7  YES 

Side B 

Run # Pstd Ptype s CP(S) Deviation 
1 0.53 0.70 0 , 8 6 1  0 . 0 0 0  
2 0 . 5 3  0 . 7 0  0 . 8 6 1  0.000 
3 0.53 0 . 7 0  0.861 0 . 0 0 0  

Avg CP - 0 . 8 6 1  Avg - 0.000 

: s  average deviation less than or equal to 0.017 YES 

: s  average PCF equal to or less than 0.01 YES 

Average PCF - 0.858 

-4 1- GUARDIAN ‘SYSTEMS inc 




