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CONTROL EFFICIENCY DETERMINATION OF
SUDDEN EXPANSION INCINERATOR, BLDG 348,
KELLY AFB, TEXAS

INTRODUCTION
Background

On 19-20 Jul 95 and 10-11 Jan 96, emissions testing was
conducted on the Sudden Expansion (SUE) Vapor Incinerator located
at the Kelly AFB Fuel Accessory Test Facility (Bldg 348).

Testing was performed by the Air Quality Function of the Air
Force Armstrong Laboratory. This survey was requested by the
Kelly AFB Environmental Management Office to satisfy State of
Texas permit requirements. Pollutants monitored -during this
survey included Total Volatile Organic Compounds (VOC), Oxides of
Nitrogen (NOy), and Carbon Monoxide. Personnel involved with on-
site testing are listed in Appendix A.

Site Description

The Kelly AFB Fuel Accessory Test Facility performs testing of
F-100 unified fuel control and nozzle units. The inspection
process involves passing a calibration fluid (Stoddard solvent,
Military Specification MIL-C-7024D Type II) through fuel control
units which are set up in functional test stands. Information on
the calibration fluid is found in Appendix B. The test stands
are large computer-controlled modules which simulate actual
operation of the fuel control assemblies.''??® There are
currently 57 test stands located in Bldg 348. Figure 1 provides
a layout of Bldg 348’s 1lst floor showing the locations of the
test stands. A view of a typical test stand is shown in Figure
2.

At each test stand, fuel control units are tested directly
over a sink equipped with a down draft ventilation system. The
calibration fluid used for testing is pumped from a 500 gallon
(gal) reservoir located at each test stand. Testing of the fuel
control units is accomplished using one of two configurations,
closed loop or open body, depending on which section of the fuel
control assembly is being tested. In the closed loop
configuration, calibration fluid is pumped through the fuel
control unit in a closed system. After the test is completed,
the flow control unit is disconnected from the test stand and any
residual calibration fluid is dumped into the sink. In the open
body configuration, calibration fluid is continuously pumped
through the fuel control unit and directly into the sink.!?

Calibration fluid dumped into the test stand sink is drained
back into the 500 gal reservoir. The fluid in the reservoir is
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Figure 2.

View of a Typical Test Stand.




reused for testing until the lab determines (through visual,
specific gravity, and viscosity tests) that the fluid is
unuseable, at which point it is considered spent (waste) fluid.?
The spent calibration fluid is then drained out and replaced with
clean fluid. Vapors from the calibration fluid dumped into the
sink are captured by the ventilation system. 24 of the 57 test
stands are ventilated to the SUE Incinerator while the other 33
test stands are vented to the atmosphere.

The calibration fluid used for testing the fuel control units
is stored in two 20,000 gal underground storage tanks located at
the northeast side of Bldg 348 (see Fig. 1). One tank supplies
the clean fluid to the 500 gal reservoirs while the other tank
receives the spent fluid drained from the reservoirs. Both tanks
are vented to the sink vapor air entering the SUE Incinerator
sys’(;em.l’z'3 A flow diagram showing calibration fluid use at a
typical test stand is presented in Figure 3.

A Robinson Industries blower is used to draw calibration fluid
vapors through the ventilation system and into the SUE
Incinerator. The blower is rated at 20,000 standard cubic feet
per minute (SCFM) and 250 horsepower (hp).® A flow diagram
showing the vapor ventilation system is presented in Figure 4.

The SUE Incinerator (Model F20,000 manufactured by Kaiser
Marquardt) consists of four 5,000 SCFM stainless steel burners
equipped with integral recuperative heat exchangers which pre-
heat incoming air. The incinerator is located in the courtyard
on the northeast side of Bldg 348 (see Fig. 1). A view of the
SUE Incinerator is shown in Figure 5. A schematic of a similar
single burner SUE Incinerator (Model F5,000) is shown in Figure
6. Each burner of the SUE Incinerator includes a cylindrical
combustion chamber which is joined to a smaller inlet pipe by a
flat circular plate. Fuel nozzles protrude through the flat
plate into the combustion chamber. The sudden expansion between
the smaller inlet duct and the combustion chamber acts as a flame
holder permitting stable combustion over a wide range of
pressures, temperatures, and flows.> A schematic showing the
combustion process within a typical burner is presented in Figure

7.

The SUE Incinerator is currently fueled with either natural
gas or natural gas supplemented with waste calibration fluid.
Although the State operating permit also allows Kelly AFB to use
waste shelf life oil as a supplemental fuel, shelf life oil is
currently not burned in the SUE Incinerator. The waste
calibration fluid burned by the SUE Incinerator comes from the
wSpent” 20,000 gal underground storage tank located at Bldg 348
and from a 30,000 gal aboveground storage tank located at Bldg
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View of Kelly AFB’s SUE Incinerator.

Figure 5.
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Figure 6. Schematic of a Model F5,000 SUE Incinerator.
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345.3 A flow diagram showing fuel and vapor input into the SUE
Incinerator is presented in Figure 8.

Applicable Standards and Guidelines

The emission standards, destruction efficiency, and operating
requirements for the SUE Incinerator are specified in Texas
Natural Resource Conservation Commission (TNRCC) Permit No. 6493,
as amended/renewed on 24 Mar 94.% The entire permit is located
in Appendix C and the major provisions applicable to the SUE
Incinerator are summarized below:

1. The maximum allowable emission rates for VOC are 5.53
pounds per hour (lb/hr) and 24.20 tons per year (TPY) .

2. The maximum allowable emission rates for NOx are 7.69
1b/hr and 33.70 TPY.

3. The maximum allowable emission rates for CO are 21.80
1b/hr and 95.00 TPY.

4. Opacity of emissions from the SUE Incinerator stack must
not exceed 5 percent averaged over a six-minute period.

5. A VOC destruction efficiency of 98 percent for the SUE
Tncinerator shall be demonstrated while burning Stoddard solvent

and shelf life oils.

‘ 6. The exhaust exit gas temperature of the SUE Incinerator
must be continuously monitored and recorded to ensure a minimum

temperature of 1450°F is maintained whenever burning VOCs,
Stoddard solvent, or shelf life oils.

7. Records listed under Item 10 of the permit (e.g., gquantity
of liquid fuel burned, hours of incinerator operation,
incinerator temperature charts, etc.) shall be maintained for a

period of 2 years.

METHODS AND MATERIALS

To determine compliance with the TNRCC Operating Permit,
sampling was conducted on both the inlet and outlet sides of the
SUE Incinerator. Sampling on the inlet side included
measurements for VOC, moisture, temperature, and velocity
determination. The velocity was multiplied by the cross-
sectional area of the duct to calculate the duct gas flow rate.
Sampling on the outlet (exhaust) side of the SUE Incinerator
included measurements for VOC, NO,, CO, Opacity, moisture,
temperature, velocity, oxygen (0;), and carbon dioxide (CO3) .

10
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The stack gas velocity was multiplied by the cross-sectional area
of the stack to calculate the stack gas flow rate. Measurements
for moisture, O,, and CO, were required for gas molecular weight
determination. Field data from both the inlet and exhaust
sampling are found in Appendix D.

The locations of the port holes and sampling points were
determined using EPA Method 1. For velocity measurements, Method
1 requires the port holes to be located a minimum of 2 duct
diameters downstream and 0.5 duct diameters upstream of the
nearest flow disturbances. All EPA Methods used in this survey
are found in 40 Code of Federal Regulations, Part 60 (40 CFR

60).°

Sampling of the inlet gas stream was performed on a horizontal
rectangular duct which is 5' high, 2' wide, and 8' 7" long. This
section of duct is located in a small room (closet) adjacent to
the SUE Incinerator (see Fig. 1). The effective inside diameter
of this section of duct was calculated to be 2.86 feet using the
equation 2HW/(H+W) where H equals the height and W equals the
width. Four port holes, located on the same vertical plane, were
used for measuring the velocity, temperature, and moisture.

These four port holes are located approximately 5.75 feet (2.0
duct diameters) downstream from the nearest disturbance. A fifth
port hole, located approximately 1.5 feet (0.52 duct diameters)
downstream from the first four port holes, was used to monitor
Total VOC. A view of the inlet duct sampling ports is shown in
Figure 9. In accordance with EPA Method 1, a total of 16
sampling points were used for measuring the velocity,
temperature, and moisture. Total 7OC were measured at a single
point in the cross-sectional center of the duct. Figure 10 shows
the locations of the five port holes for the inlet duct. Figure
11 shows the locations of the 16 sampling points used for
measuring the velocity, temperature, and moisture.

Sampling of the exhaust gas stream was performed on the 30’
high vertical stack located in the same courtyard as the SUE
Incinerator. A view of the exhaust stack is shown in Figure 12.
The exhaust stack is triangular with the inside opening having
two 4’ sides and one 5.66’ side. The effective inside diameter
of this stack was calculated to be 2.34 feet using the equation
4A/P where A equals the cross-sectional area and P equals the
perimeter. Four port holes (located on the same horizontal
plane) were used for measuring the velocity, temperature, and
moisture. These port holes are located approximately 7 feet (3
stack diameters) downstream from the nearest disturbance (i.e.,
the horizontal exhaust duct connected to the side of the stack).
A fifth port hole, located approximately 2 feet (0.85 stack
diameters) above the first four port holes, was used to monitor -
the gaseous parameters (i.e., Oz, COz, NOx, CO, and vOC). 1In

12



Figure 9.

View

Inlet Duct Sampling Ports.
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Figure

12.

View of Exhaust Stack.

15




accordance with EPA Method 1, a total of 16 sampling points was

. used for measuring the velocity, temperature, and moisture. The

concentrations of 0,, CO;, NOy, CO, and VOC were measured at a
single point in the geometric cross-sectional center of the
stack. Figure 13 shows the locations of the five port holes for
the exhaust stack. Figure 14 shows the locations of the 16

 sampling points used for measuring the velocity, temperature, and

moisture.

Prior to sampling at both the inlet and outlet locations, the
degree of cyclonic flow was determined by measuring the gas
rotational angle at each of the 16 sampling points chosen for
velocity, temperature, and moisture monitoring. Measurements
were made using a Type S pitot tube, a 10-inch inclined-vertical
manometer, an angle finder, and the procedures described in
Paragraph 2.4 of EPA Method 1. Flow conditions are considered
acceptable when the arithmetic mean average of the rotational
angles is 20 degrees or less. Rotational angle measurements
showed the air flow in both the inlet duct and exhaust stack to
be within the acceptable limit. Preliminary velocity,
temperature, and static pressure readings were also taken at the
same time the cyclonic flow measurements were conducted.

The moisture, velocity, and temperature of the exhaust stack
gas were determined using an EPA Method 5 sampling train. The
train consisted of a button-hook probe nozzle, heated stainless
steel probe, heated glass-fiber filter, impingers, and a
pumping/metering device (meter box). A schematic of the Method 5
sampling train is shown in Figure 15 and a view of the meter box
is shown in Figure 16. Calibration data for the Method 5
equipment are found in Appendix E. Calibrations were performed
in accordance with EPA’s Quality Assurance Handbook.® The probe
nozzle was sized (with a micrometer) prior to sampling using EPA
Method 5 criteria. Stack gas velocity pressure was measured at
the nozzle tip using a Type S pitot tube connected to a 10-inch
inclined-vertical manometer and the procedures described in EPA
Method 2. Type K thermocouples were used to measure stack gas as
well as sampling train temperatures. The probe liner was heated
to minimize moisture condensation. The heated filter was used to
filter out particulates prior to the impingers. The impinger
train consisted of four glass impingers in series. The impinger
train was placed in an ice bath which enabled the stack gas
moisture to condense into the impingers. The first, third, and
fourth impingers were of modified Greenburg-Smith design while
the second impinger was a standard Greenburg-Smith type. The
first and second impingers each contained 200 milliliters (ml) of
distilled water, the third impinger was empty, and the fourth
impinger contained 200 grams (g) of silica gel. The pumping and
metering system was used to control and monitor the sample gas
flow rate. 1In accordance with EPA Method 4, moisture sampling

16
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Figure 16.

20




was conducted at a constant flow rate and for an equal time (3.75
minutes) at each of the 16 sampling points. The velocity and
flow rate of the stack gas were calculated using the EPA's HP 41
"METH 2" Calculator Program. The percent moisture of the exhaust
stack gas was calculated using the EPA's Hewlett-Packard 41 (HP
41) "METH 4" Calculator Program Printouts from all the HP 41
programs run for this survey are found in Appendix F.

The moisture and temperature of the inlet duct gas were
determined using wet bulb-dry bulb temperature readings.
Measurements were taken at each of the 16 sampling points using
mercury-in-glass thermometers. The percent moisture of the inlet
duct gas was calculated using the EPA's HP 41 "WBDB" Calculator
Program.

The velocity of the inlet duct gas was determined using a Type
S pitot tube and a 10-inch inclined- vertical manometer.
Calculations for the velocity and flow rate of the inlet duct gas
were performed using the EPA's HP 41 "METH 2" Calculator Program.

The VOC concentration in both the inlet duct and exhaust stack
gas was measured with a JUM Model 3-300A Flame Ionization
Detector (FID) analyzer and the procedures described in EPA
Method 25A. Prior to entering the analyzer, the sample gas
traveled through a sampling system consisting of a heated
stainless steel probe, a particulate filter, and a heated Teflon
line. The sample was drawn through the system by a heated pump
built into the analyzer. A 40% Hydrogen/60% Helium gas mixture
was used as the fuel for the FID. A view of the VOC analyzer is
shown in Figure 17. Information on the VOC analyzer, including
calibration procedures, is found in Appendix G. A member of the
survey team recorded VOC concentration measurements at l-minute
intervals during each sampling run. Measurements were in units
of parts per million by volume (ppmv) as propane. The average
VOC concentration for each sampling run was later converted to a
mass emission rate in pounds per hour (lb/hr) using the following
equation:

E = (C) x (MW) x (FR) x (1.55x1077) (1)
Where,

E = The pollutant emission rate in pounds per hour (1lb/hr)
[Note - VOC emission rate is reported as propane].
C = The measured pollutant concentration in ppmv.

MW = The molecular weight of the pollutant [Note - for VOC,
the molecular weight of the calibration gas (propane)
is used].

FR = The flow rate of the stack (or duct) gas in DSCFM.

1.55%x10"7 = Conversion Factor [ (min-g-mole-1b)/(hr-g-£ft?)]

21




Initial plans were to sample for NOx, O, and CO; in the
exhaust stack gas with a Continuous Emission Monitoring (CEM)
system manufactured by the Anarad Corporation. This system
includes a sample conditioning/flow control module, a
chemiluminescent NO, analyzer, an infrared CO, analyzer, and an
electrochemical 0O, analyzer. Unfortunately, because of
mechanical problems with the sample flow control module, the
analyzers could not be properly calibrated. Therefore, sampling
for these parameters was instead accomplished using a backup
method consisting of an ENERAC 3000 portable analyzer. This
analyzer uses an electrochemical cell to measure O
concentration. NO, concentration is computed by the analyzer by
adding together the concentrations of nitric oxide (NO) and
nitrogen dioxide (NO;), both of which are measured via
electrochemical cells. The analyzer computes CO, based on the 0,
content and the type of combustion fuel. A member of the survey
team recorded NO,, O, and CO, concentration measurements at 2-
minute intervals during each sampling run. O; and CO;
measurements were in units of percent while NO, measurements were
'in units of ppm as NO,. The average NOx concentration for each
sampling run was later converted to a mass emission rate (lb/hr)
using Equation 1. A view of the ENERAC 3000 analyzer is shown in
Figure 18. Specifications and information, including calibration
procedures, for the ENERAC 3000 analyzer are found in Appendix H.

Sampling for CO in the exhaust stack gas was attempted using
an Anarad Model AR-411 non-dispersive infrared (NDIR) analyzer.
However, due to excessive drift, this instrument was not used.
Instead, CO was determined using the ENERAC 3000 analyzer. The
analyzer measures CO concentration via an electrochemical cell.

A member of the survey team recorded CO concentration
measurements at 2-minute intervals during each sampling run.
Measurements were in units of ppm. The average CO concentration
for each sampling run was later converted to a mass emission rate

(1b/hr) using Equation 1.

The rate of liquid waste calibration fluid (lb/hr Stoddard
solvent) combusted in the SUE Incinerator during each sampling
run was recorded from the incinerator’s main console.

The VOC destruction efficiency of the SUE Incinerator was
calculated using the following eguation:

DE = [(CF - Egx)/CF] x 100 . (2)
Where,

DE Destruction Efficiency (%)

CF = Calibration Fluid combusted by SUE Incinerator (lb/hr as
Stoddard solvent) [Note - includes both the VOC vapors in
the inlet gas stream and the liquid waste calibration fluid

1l
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Figure 17. View of VOC Analyzer.

Figure 18. View of ENERAC 3000 Analyzer.
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burned as supplemental fuel]
Eex = VOC emission rate in exhaust stack (lb/hr as Stoddard
solvent) '

The VOC destruction efficiency was calculated based on the
total Stoddard solvent burned by the incinerator. This includes
the VOC vapors in the inlet gas stream (i.e., vapors removed from
the test stands in Building 348) and the ligquid waste Stoddard
solvent burned as a supplemental fuel. Since the liquid waste
solvent is included, it was necessary to convert both the inlet
VOC vapor concentration and the exhaust VOC concentration from
“ppmv as propane” to “ppmv as Stoddard solvent.” This was done
by first converting “ppmv as propane” to “ppmv as carbon” by
multiplying by 3 (the carbon equivalent correction factor) in
accordance with EPA Method 25A.° The concentration in “ppmv as
carbon” was then converted to “ppmv as Stoddard solvent” by
dividing by 7.05 (response factor determined by a contractor,
Engineering Science, during emissions testing performed at Bldg
348 in Sep 92) .2 The molecular weight of Stoddard solvent (140)
was then used with Equation 1 to convert “ppmv as Stoddard
solvent” to a mass flow rate (lb/hr Stoddard solvent).

Example calculations, using Equations 1 and 2 above, are shown
in Appendix I.

Opacity (visible emission) readings were recorded by a person
who is certified by the Texas Natural Resources Conservation
Commission. Three opacity runs were conducted. Each run
consisted of taking readings every 15 seconds for 30 minutes.
Due to a man-power shortage, each opacity run was conducted
shortly before a stack sampling run. The incinerator was
operated under the same conditions for the opacity runs and the
corresponding stack sampling runs.

RESULTS

Sampling of the inlet duct gas stream was performed on 19-20
Jul 95 during normal test stand operations in Bldg 348. Although
the SUE Incinerator was not operational at this time, permission
to proceed with the inlet testing was given by the TNRCC. Table
1 provides a summary of the results from the inlet testing. The
average VOC mass flow rate for the three sampling runs was 10.2

lb/hr as propane.

The SUE Incinerator became fully operational in early Jan 96.
sampling of the exhaust stack gas was therefore performed on 10-
11 Jan 96 during normal test stand operations in Bldg 348.

During testing, the incinerator was operated at approximately 70%
capacity. The incinerator fuel combustion rate during all three

24



sampling runs was approximately 108 pounds per hour (lb/hr) of
liquid waste calibration fluid and 4,000 standard cubic feet per
hour (scfh) of natural gas. Table 2 provides a summary of the
results from .the exhaust testing. In brief, the average VOC mass
emission rate for the three sampling runs was 0.66 lb/hr as
propane, the average NOx mass emission rate was 1.9 lb/hr as NOg,
and the average CO emission rate was 3.4 lb/hr. All visible
emission readings showed 0 percent opacity.

Based on the VOC inlet and VOC exhaust mass emission rates and
on the amount of liquid waste calibration fluid burned, the
average VOC destruction efficiency was calculated to be 99.3
percent. A summary of the data used to calculate this
destruction efficiency is found in Table 3.

DISCUSSION

Results show that the VOC, NOx, and CO mass emission rates
from the SUE Incinerator were all well below TNRCC Bermit limits.
With no opacity readings above 0 percent, the SUE Incinerator
also met the TNRCC limit for opacity. Finally, the 99.3 percent
destruction efficiency demonstrated by the SUE Incinerator was
above the TNRCC minimum requirement of 98 percent.

" RECOMMENDATIONS
The following recommendations are provided to ensure
compliance with TNRCC Permit No. 6493 regarding the Bldg 348 test

stands and the SUE Incinerator:

1. Ensure the temperature inside the incinerator is always
maintained above 1450° F during operation.

2. Ensure the following records are maintained on base for a
period of at least two years:

a. Recordé of the amount of calibration fluid purchased and
of waste calibration fluid sent to reclamation.

b. Inventory records on the contents of the Calibration
Fluid Supply Tank and the Waste Calibration Fluid Storage Tank.

c. Records of the quantity of calibration fluid (Stoddard
solvent) or shelf life oil burned in the SUE Incinerator.

d. Records of the hours of operation of the SUE
Incinerator.
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Table 1. Inlet Duct Sampling Results
Run 1 Run 2 Run 3 Average
Test Date 19 Jul 95 20 Jul 95 20 Jul 95
Test Time (Military) 1256-1356 1042-1142 1327-1427
Station Pressure ("Hg) 29.260 29.205 29.205
Duct Static Pressure ("H,O) -1.46 -1.46 -1.46
Avg Dry Bulb Temperature (°F) 82 80 84
Avg Wet Bulb Temperature (°F) 70 70 70
Gas Moisture Content (%H,0) 2.1 2.2 20
Gas Oxygen Content (%0,)" 20.9 209 209
Avg Velocity Pressure ("H,O) 0.10 0.10 0.10
Avg Gas Velocity (ft/sec) 18 18 18
Actual Gas Flow Rate (ACFM) 10,858 10,901 10,847 10,869
Corrected Flow Rate (DSCFM) 10,094 10,132 10,028 10,085
Avg VOC Reading (ppmv)* 202 100 144 149
VOC Emission Rate (lb/hr)3 13.9 6.9 9.8 10.2

Units

"Hg = inches of mercury
"H,0 = inches of water
°F = degrees Fahrenheit
9%H,0 = percent water
%0, = percent oxygen
ft/sec = feet per second

ACFM = actual cubic feet per minute

 DSCFM = dry standard cubic feet per minute

ppmv = parts per million by volume
Note: Ib/hr = (ppm) (MW) (DSCEM) (1.55 x 107)

Ib/hr = pounds per hour

Notes

! Based on ambient air
2 Measured as propane
? Calculated as propane
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Table 2. Exhaust Stack Sampling Results
Run 1 Run 2 Run 3 Average

Test Date 10 Jan 96 11 Jan 96 11 Jan 96
Test Start Time (Military) 1416 1155 1442
Station Pressure ("Hg) 29.305 29.460 29410
Stack Static Pressure ("H,0) -0.20 -0.20 -0.20
Average Stack Gas Temperature (°F) 606 632 629 622
Stack Gas Moisture Content (%H,0) 29 1.7 2.1 2.2
Stack Gas Oxygen Content (%05) 18.8 18.7 18.8 18.8
Stack Gas Carbon Dioxide Content (%CO,) 1.6 1.7 1.6 1.6
Stack Gas Velocity (ft/sec) 41 41 42 41
Actual Stack Gas Flow Rate (ACFM) 19,440 19,446 19,940 19,609
Corrected Flow Rate (DSCFM) 9,155 9,097 9,297 9,183
Average CO Reading (ppmv) 91 108 54 -84
Average NO, Reading (ppmv) 26 29 31 29
Average VOC Reading (ppmv as propane) 14.7 9.1 8.1 10.6
CO Emission Rate (Ib/hr) 3.6 43 2.2 34
NO, Emission Rate (Ib/hr as NO,) 1.7 1.9 2.1 1.9
VOC Emission Rate (Ib/hr as propane) 0.92 0.56 0.51 0.66
Opacity (%)* 0 0 0 0

the same conditions

Units

"Hg = inches of mercury

"H,O = inches of water

°F = degrees Fahrenheit

%H,0 = percent moisture

%0, = percent oxygen

ft/sec = feet per second

ACFM = actual cubic feet per minute

ppmv = parts per million by volume
Ib/hr = pounds per hour

TNRCC Permit Limits

CO: 21.80 Ib/hr

NO,: 7.69 Ib/hr as NO,
VOC: 5.53 Ib/hr as propane -
Opacity: 5%

DSCFM = dry standard cubic feet per minute
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* Opacity readings were taken just prior to the stack gas sampling with the incinerator operating under




Table 3. VOC Destruction Efficiency Data

Run 1 Run 2 Run 3 Average
Corrected Stack Gas Flow Rate (DSCFM) 9,155 9,097 9,297 9,183
Measured Stack Gas VOC Concentration 14.7 9.1 8.1 10.6
(ppmv as propane)
Converted Stack Gas VOC Concentration 6.3 3.9 34 4.5
(ppmv as Stoddard solvent)
Converted Stack Gas VOC Emission Rate 1.25 0.77 0.69 0.90
(Ib/hr as Stoddard solvent)
Corrected Inlet Air Flow Rate (DSCFM) 10,085*
Measured Inlet Air Stream Solvent Vapor 149*
Concentration (ppmv as propane)
Converted Inlet Air Stream Solvent Vapor 63.4
Concentration (ppmv as Stoddard solvent)
Converted Inlet Air Stream Solvent Vapor 13.9
Rate (Ib/hr as Stoddard solvent)
Liquid Waste Solvent Consumption Rate 108 107 108 107.7
(Ib/hr Stoddard solvent)
Total Stoddard Solvent Consumption Rate 1219 120.9 121.9 121.6
(Ib/hr)
VOC Destruction Efficiency (%) 99.0 994 99.4 99.3
* Determined from testing performed in Jul 95
Units
DSCFM = dry standard cubic feet per minute
ppmv = parts per million by volume
Ib/hr = pounds per hour Note: Ib/hr = (ppm) MW) (DSCEM) (1.55 x 107)

TNRCC Permit Requirement: VOC Destruction Efficiency > 98%
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e. Charts from the temperature monitor for the SUE
Incinerator.

3. Ensure another VOC destruction efficiency determination is
performed on the SUE Incinerator if the base decides to use waste
shelf life o0il as a supplemental fuel.

. 4. Ensure the VOC emissions from the 33 test stands vented
directly to the atmosphere-are calculated and tabulated monthly.
The emission calculations shall be based on calibration fluid
usage (i.e., mass-balance). The calculated emissions must also
be reported in the annual base air emissions inventory.

Armstrong Laboratory will remain active in supporting the
base’s present and future needs.
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PERSONNEL INFORMATION

1. Armstrong Laboratory Air Quality Test Team

Maj Larry Kimm, Chief, Air and Hazardous Waste Branch

Capt Robert O'Brien, Air Quality Consultant, Project Officer
Capt Gregory Durand, Air Quality Consultant

Capt T.C. Moore, Air Quality Meteorologist

2Lt Kyle Blasch, Air Quality Consultant

MSgt Kurt Jagielski, Air Quality Technician

SSgt Michael Dobbins, Air Quality Technician

AL/QEBQ
2402 E Drive
Brooks AFB TX 78235-5114
Phone: DSN 240-3305
Comm (210) 536-3305

2. Kelly AFB On-Site Representatives

Capt Michael Blank, Air Quality Program Manager
SA-ALC/EMC
307 Tinker Dr. (Bldg 306)
Kelly AFB, TX 78241-5917
Phone: DSN 945-3100 ext 306
Comm (210) 925-3100 ext 306

Mr Robert Burns, Mechanical Engineer
SA-ALC/LPPEC
505 Perrin Road (Bldg 324)
Kelly AFB, TX 78241-6435
Phone: DSN 945-8655
Comm (210) 925-8655

Mr John Jurek, Mechanical Engineer
SA-ALC/LPPEC
505 Perrin Road (Bldg 324)
Kelly AFB, TX 78241-6435
Phone: DSN 945-7581
Comm (210) 925-7581

3. Kaiser Marquardt On-Site Representative

Mr Ray Wieveg, Design Engineer
Kaiser Marquardt

16555 Saticoy Street

Van Nuys, CA 91406-1739

Phone: (818) 989-6542
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MIL~-C-7024D Calibrating Fluids, Aircraft Fuel System Components
Rev D: 30 Aug 1990 Classification: Type II Special Run
FSCM (CAGE): 81349 Stoddard Solvent CH4*B6, M.W. = 140

NSN: 6850-00-656-0810
Chemical Family: Paraffinic and

————————————— VSMF -——====m—————— Naphthenic Hydrocarbons

Locator Code: H-24-15

Film Loc: X552-1268 Synonyms: Stoddard Solvent, Mineral
Microfiche: 011268 Loc: 0163D06 Spirits, Short Range Mineral Spirits
Specific Gravity: 0.770 = 0.005 @ 60°F, 15.6°C ASTM Test Method D1298
Viscosity: 1.17 + 0.05 centistokes @ 77°F, 25°C ASTM Test Method D445
Particulate Matter (min): 2.0 mg/liter ASTM Test Method D2276
Flash Point (min): 100°F, 38°C ASTM Test Method D56
Initial/Final Boiling Points: 300°F/410°F ASTM Test Method D86
Aromatics, Volume Percent (max): 20.0% ASTM Test Method D1319
Olefins, Volume Percent (max): 5.0% ASTM Test Method D1319
Total Acid Number (max): 0.015 mg KOH/g ASTM Test Method D3242
Gum, Existent (max): 5.0 mg/100 ml ASTM Test Method D381
Vapor Pressure: 0.1 psi @ 100°F ASTM Test Method D323
Autoignition Temperature: >400°F Percent Volatile: essentially 100%

Flammability Limits in Air:
Lower Explosive Limit: 0.9% Upper Explosive Limit: 6.0%

Vapor Density (air=1): <1.0
Solubility in Water: Negligible Water Weight: 8.33 lbs/gal at 80°F
Appearance and Odor: Water white liquid with mild hydrocarbon odor
NFPA Classification:

Health: Slightly Hazardous (1) Fire: Moderate (2)

Reactivity: Stable (0) Specific Hazard: not applicable
Weight: 6.47 lbs/gal at 60°F and 6.34 lbs/gal at 80°F

SUPPLIERS
1. Solvents & Chemicals, Inc. 2. Southwest Solvents & Chemicals
4707 Shank Road, P.O. Box 490 225 Two Twenty-One Drive
Pearland, Texas 77588-0490 Buda, Texas 78610
Tel: (713) 485-5377 Tel: (512) 282-6390
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APPENDIX C

Operating Permit
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‘ohn Beil, Chairmen

P
“zm Reed, Commissioncr [A-Li oo rciny
oezgy Gamer, Commissioner
nthony Grigsby, Exccutive Direclor e AERREAC R I s

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

17,

Prolecting Texas by Reducing and Preveniing Poiiution
g Y 9

March 24, 1994

v, Tazwrsnce 0. Zailey, Jr.
Divacteor, Znvircnmental Manacsment
X=IY AIR FORCE BASZ (AF3)
307 Tinksry Drive, 3uilding 3035
Xelly AT3, Texas 78241-5817
Re: ~Ca2rmit 2mendment z2nd Renswal
Termit No. 6433
Tcel 2Accesscry Test Facility
Incineratoeor

Xelly AF3, Bexar County

2ccount ID XNo. 32E-0Li3-7
Dear Mr. Zailey:
This is in response to your permit zpplicaticn, Form 2I-1, and
renswal zpplicaticn, Form PI-1R, concarning trhe prcposed
amendment and renewzl of Permit No. 6433. We understand that
yo: propose to replace the current carben abscrpticn unit with
3 trermal oxidizer that will achieve $5 percent destruction of
the volatile orcganic compounds (VOC) routed thrcoush it.
Pursuant to Texas Natural Resource Conservaticn Commission
{INXCC) -Rule 115.1i56{(a) oi 30 Texas &céministrative Code §1is
(20 TAC §116) (commonly kncwn as Regulation VI), Permit
No. 6493 is hereby zmended in accordance with your proposal.
This information will be incorporated into the existing permit
filse,

Also, pursuant to TNRCC Rule 116.314(a) of 30 TAC §116, your
permit is hereby renewed. Enclosed are new provisions and an
emicsion allowzble table. Plezse attach these to your permit.
We will appreciate your carefully reviewing the ccnéitions of
ths permit and assuring that 21l requirements zre ceonsistentl

sm
-

=
=

o

o

a4 .

We. nave enclosed two. operations certificat
PI-22A and Form PI-33).  Rule 116.110(b
{ccmmoniy known as Regulation VI) reguires 2 :

. operations addressed in this permit are in conicrmance wi
recresentations in the permit epplicaticn.

P.O.Box 13087 *  Austin, Texss 787113087 «  512,/8651000
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r. Lawrence O. Bailey, Jr. March 24, 1994
age 2 '

Wl

Please file these certificaticns with beth the TNRCC Austin
wew Scurxce Review FProgram and the erprcrriate THNRIC regicnal
office in a timely manner as prescribed by rule
Thank you for your cooperation in sending us the inZormaticn
rnecessarxy to evaluate your operaticns and for your commitmenc
5 zir polluticn centrol. Please let us know 1f you Rave any
czssticms.
Znclosures
cc: Mr. James Menke, Air Program Manacer, San Antcnio
Mr. Sam Sanchez, Chief Sanitarian, Division ci
Environmental Services, Szn Antonio Mastrcpelitan
Health District, City of San Antcnio
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TEXAS NATURAL RESOURCE COx\SERVATIO\I COMDMISSION

Office of Air Quality
New Source Review Program

e Post Office Box 13087
= = Austin, Texas 78711-3087
S :
| FORM PI-3A A
TNREG Operations Certification (Part 1 of 2)
TNRCC Rule 116.110(b)(1)(A)

For facilities permitted by authority of Title 30 Texas Administrative Code. Chapter 116.

This certificarion must be signed by an individual with process knowledge in a managerial
capacity and must be submitted upon completion of construction and prior to start of
operation of the authorized facilities.

Permit Number
* Date of Permit Issuance or Last Amendment:

I.  Permittee

Permit Issued To:
Mailing  Address:

Teciinical Contact: (Person, Title, Mailing Address)

Telephone:( ) -

II. Permit Unit Information

Permit Unit Name:
Locztion: Nearest City County:
TNRCC Air Quality Account Number: - -

III. Construction and Operating Schedule Dates

Start of Construction: Proposed Start of Operation:
Completion of Construction:

IV. A copy of this certification must be sent to the TNRCC Regional Office.
Regional Office (city) sent to: -

V. Certification
I,

Name - plezse print or type Titie - Owner, Plant Manager, President, Vice President, Environmental Director
state that I have knowledge of the facts herein set forth and that the same are true and correct
to the best of my knowledge. I certify that the facilities or changes authorized by the
referenced permit have been accomplished as represented, if those representations affect
emissions, method of control, or character of emissions.’

DATE SIGNATURE

Note: Originzl signature in ink required.
A second certification, FORM PI-3B, must be submitted simultaneously with any report of
testing or monitoring results required bv the permit or. if no testing or monitoring is required,
w lthll‘l 60 days of the commencement of operanon
Version 11/03/1993
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Ih.

TNRCC

y

TEXAS NATURAL RESOURCE CONSERVATION COMDMISSION

Office of Air Quality .
New Source Review Program
Post Office Box 13087
Austin, Texas 78711-3087

FORM PI-3B
Operations Certification (Part 2 of 2)
TNRCC Rule 116.110(b)(1)(B)

For facilities permitted by authority of Title 30 Texas Administrative Code, Chapter 116.

This certification must be signed by an individual with process knowledge in a managerial
capaciry, and must be submitted simultaneously with any report of testing or monitoring
resuits required by ithe permit or, if no tesiing or monitoring is required, within 60 days
of the commencement of operation.

Permit Number:
Date of Permit Issuance or Last Amendment:

Submittal Date of Form PI-3A (Part 1 of Operations Certification):

Permittee

Permit Issued To:
Mailing Address:

Technical Contact: (Person, Title, Mailing Address)

Telephone:( ) -

Permit Unit Information

Permit Unit Name:

Location: Nearest City: County:
TNRCC Air Quality Account Number: - -

Construction and Operating Schedule Dates

Start of Construction: Start of Operation:
Completion of Construction:

A copy of this certification must be sent to the TNRCC Regional Office.
Regional Office (city) sent to:

Certification
I,

Name - please print or fype . Tide - Owner, Plamt Manager, Prasident, Vize Prasident. Environmental Director
state that I have knowledge of the facts herein set forth and that the same 2re true and correct
to the best of my knowledge. I centify that the facility complies with all terms of the
preconstruction permit and that operations of the facility are in compliance with the Texas

Clean Air Act (Chapter 382, Texas Health & Safety Code) and the air guality rules of the
TNRCC.

DATE SIGNATURE

Note: Originz] signature in ink required.
" ) Vi
41 Version 11/01/1993




GENERAL PROVISIONS

Fquivalency of Methods - It shall be the respcensibility
of the holder of this permit to demonstrate or otherwise
justify the egquivalency of emission control mrethods,
sampling or other emission testing methods and monitoring
methods propcsed as alternatives to metheds indicated in
the provisions of this permit. Alternative methods shall
be applied for in writing and shall e reviewed and
approved by the Executive Director pricr to thelr use in
fulfilling any requirements of this pernit.

Sampling Reguirements - If sampling of stacks cr process
vents is required, the holder of this pernit must contact
the Source and Mobile Monitoring Section of the Texas
Natural Resource Concervaticn Commission (TNRCC) prior to
sampling to obtain the proper data forms and procedures.
The holder of this permit is also responsible for
providing sampling facilities and conducting the sampling
operations at his own expense.

2ppeal - This permit may be appealed pursuant to Rule
103.81 of the Procedural Rules of the TNRCC and Section
382.032 of the Texas Clean Air Act. Failure to take such
appeal constitutes acceptance by the applicant of all
terms of the permit.

Construction Progress - Start of construction,
construction interruptions exceeding 43 days and
completion of construction shall be reported to the
appropriate regional office of the TNRCC not later than
10 working days after occurrence of the event.

Recordkeeping - Information and data concerning
production, operating hours, sampling and =monitoring
data, if applicable, fuel type and fuel sulfur content,
if applicable, shall be maintained in a file at the plant
site and made available at the request of personnel from
the TNRCC or any local air pollution control program
having jurisdiction. The file shall be retained for at
least two years following the date that the information
or data is obtained.

Maintenance of Emission Control - The facilities covered
by this permit shall not be operated unless all air
pollution emission capture egquipment and abatement
equipment are maintained in good working order and
operating properly during normal facility operations.
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SPECIAL PROVISIONS

TON STANDARDS, FUEL SPECIFICATIONS, AND WORX EFRACTICES

This permit covers only those sources of emissi
in the attached table entitied "“Emi

VMaximum Allowable Emissicn Rates," and those sourxces are
limited to the emission 1limits and other ccnditions
specified in the attached table. The annual rates are
rasad on any consecutive 12-mcnth zericd.

Compliance with the Veclatile Orcanic Cempound (VOC)
emission limitation for ;Pe SUE Incineratcx (=N No. 20)
shall be dsmenstrated by = ritcring the tempsrature of
the secondary chamber. Com liance with the VOC emissions
for test stands vented to the atmesphers will be

demenstrated by calculating emissi
compound usage. The emissions shall be
and reported annually with the ==
inventory.

211 waste carbon compounds must be stcred in cicsed
containers.

Opacity of emissions from the SUE 1i:
not exceed 5 percent averaged ower a six-minut

solvent, shelf TlLe uydrocaruon e
pipeline-quality natural cas containing =

grains hyarogen sulfide and 5.0 grain
100 dsct.

0\
o)
o
o)
K

m ®

The minimum exhaust exit gas temperature oi the S5U=
incinerator of 1450°F must be continuously monitored and
recorded whenever burning VOCs, stoddzrd solvent, or
shelf life oils.

A copy of this permit shall be kept at the blant site and
made immediately available at the reguest of personnel
from the Texas Natural Resource Conservztion Commission
(TNRCC), Environmental Protection RAgency (ZPd), or any
local air pollution control agency havin jurisdiction.
In addltloﬁ, the holder of this permi: shzll clearly
identify all eguipment at the :ac111;y ceversd by this
permit that - has the potentia cs emitzing air
contaminants. Permitted em~531on.001nts shall te learly
identified correspondlng to the em1551on point numbering
on the maximum allcwable emissicn’ rates table.
Grandfathered or exempt facilities shall 2 clearly
identified correspon dlng to the emission point numbering

2 P
ltt':'a e

n
[
.

used in the most recent emissicns imvenzIry
the TNRCC.
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STERMINATION OF COMPLIANCE -
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The purpocse of the prst
necessary sampling a“d Lestln oproecs
provicde the proper x

pertinent data, and to review the format

for submitting the test

Q. [

g gl
oM <
00 M)
({1 I/ 1)
2,13 ~ ’

£ 0,
R obe

K¢

-

A written proposed description of any deviation
from sazmpling procedures speciiied in permit
provision or TNRCC or EPA =amp11ng orocecdures shall
be made available to the TNRCC prior to the pretest
meeting. The Regional Manager or the Mznacer of
the Source and Mobil Mcnitoring Secticn shall
approve or disapprove of any deviation from
specified sampling procedures.

Requests to waive testing £fcr any 3ol
specified in B of this provision shall k2 submitted
to the TNRCC New Source Review Procgram.

3. Air contaminants em
to be tested for include
VOC, nitrogen oxides (NO
(Co). .

. lj “.
(9] rr
ﬂ)
Q.v

+h

X X s
7_1 Ao (bnﬁ- arse et limited
X

cC. If sampling ports and latfcrms meszing the
specifications set fcrth 1 the atcachment enti
"Chapter 2, Stack Szmp 3
required, alternate desi
pretest meeting.
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Sampling shall occur within 60 da afte
start-up of the SUE 1nc1nerator. Regu
additional time to periorm sarpiing shall be
submitted to the *eg*ﬂ*aW office.

oK O

The VOC destruction efficiency of 538 percent for
the SUE incinerator while burning stoddard sclvent
and shelf life oils shall ke demcnstrated at the
maximum test stand VOC genexation race during stack
emission testing. Primary' operzting rarxameters
that enable determinztion of VOC ceneraticn rate
ehall be monitored and recorced during the stack
test. These parametsrs will be dectermined at the
pretest meeting.
Copies of the £final campling <xreport shall 'Db
forwarded to the TNRCC w1thln 50 days afte
sampling is completed Samulipg reports shal
comply with the attached Dvov1swc"= cf Chzpter 1
of the TNRCC Samplinag Procedure Manuel. Th
reports shall be distributed as ;o_-ows.
One copy to the apprcpriate TNRCC regionzl oiffice.
One copy to the TNRCC New Source Review Program,

Austin.

At least two 6-minute
t

visual opacity resadings will
be taken during the T

ing.

€3

CONTINUQUS DEMONSTRATION OF CCrzLiANCE

S.

Temperature in the SUE incinerator musc be continuously
monitored and recorded to ensure the minimum temperature
of 1450°F is maintained.

RECORDKEEPING REQUIREMENTS

10.

The follcwing records shall be maintained by the source
for a perlod of two years and shall be wmade av vazilable to
the Executive Director or nhis designatsd representative

upon reguest:

A.

Records of the amount of calikrating £luid
purchased and spent calibrating “£luid sent to
reclamation.
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Inventory records on -the contents of the
Calibrating Fluid Supply Tank and <the Spent
Calibrating Fluid Storage Tank.

Records of the gquantity of stodcdard scivent and
chelf 1life oil burned in the SUE incinerator.
Raceoxds f hours of cperzticn o©f <the gUs
incinerator.

Charts from the temperature moniter Ior the SUE
incinerator.

Inventory records of additions, recovery and
disposal of all degreasing solven
solvents.

[
1]
f
3
2.
0
=
o~
fu
o]
"
3
le}

Records of inspection and replacement of bags in
the grit blaest filter system.

Dated 3/24/94

46



EMISSION SOURCES - MAXIMUM ATLOWABLE EMISSION RATES

£483

-nig tzble lists the maximum allowable emission rates and all sources of air

-~ontaminants on the applicant’s property covered by this permit. The
=micsion rates shown are those derived from information submitted as part of.
-ne application for permit and are tke maximum rates allcwed for these
szcilities. \ny proposed increase in emission rates may regqguire an
zzrlicaticn for a modification of the facilities covered by this permit.
ATR CONTAMINANTS DATA
Tmission Source Air Contaminant Zmission Rates*
Scint No. (1) Name (2) Name (3) 2/nr T2Y
7 Vapor Degreaser vocC : 0.80 2.50
8 Drying Oven voC 1.81 5.65
s Vapor Blasting PM/PM10 0.46 1.44
‘ voC 0.10 0.31
0 abrasive Blasting DM/FM10 0.03 0.09
it 3 Test Stands voC 0.12 0.37
o | 3 Test Stands voc 0.12 0.37
T13 2 Test Stands voc 0.05 0.16
14 5 Test Stands vocC 0.78 2.456
15 4 Test Stands : voC 0.08 0.25
15 Abrasive Blasting PM/PM10 0.03 0.09
17 ‘ 2 Test Stands vocC 0.21 0.€6
18 2 Test Stands voC - 0.20 0.62
19 Nitric Acid Tank HNO3 0.05 0.16
20 Sue Incinerator voC 5.53 24.20
20,000 SCFM NOx 7.569 33.70
COo 22.80 $5.00
21 3 Test Stands voc " 0.12 0.37
22 . 3 Test Stands vOoC 0.12 0.37
~3 3 Test Stands vocC .12 0.37
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APPENDIX D

Field Data
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

FBAsE DATE
Kelly Af 19 Tul 74
BTN GWEER v j ] _ :’
Srra Z nly | DHLT lo Fuel Aceigyy, Sups ME T g el Y L Run3f
INSIDE STACK BHMERER [\, g , , { a . N 7
s by 2" = 1 Ft ~lnehes—
STATION PRESSURE
Lq, 2'(70 In Hg
- 154‘3 In H20
SAMPLING TEAM . ’
AL JUEEQ '
T.RAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H vV Vp STACK TEMPERATURE,(OF)
' 'Dy;/ £l wet ol
| 0, 650 §7 7>
2 v 0g0 | £~ 47
3 0, 97¢% - 23 67
't 0. 040 §s— t¢
5 | U 090 £§s 70
A 0 ]ox 78 65
7 0 (05 77 7
g 0 (00 £3 64
Lg b 15 £ 73
Ll 0, (00 1 I L 9
| 2 ¢4.)00 &3 £ 9
2 0156 § & 70
! « o, (30 g0 69
(5 | 0,139 | g/ 70
[k 0 14] . b 7y
Avo 0Pz 0 (p ’ o= g5 70
Avg FPs=z 18
Avo FPm= 108t AcE=| 1o, 858 : 7, Loz 2
' pseEms| 1o, 094
, AVERAGE-
OEHL [2°" 16 50

APR 78



INSIDE STACK DIAMETER— =
o A L, 2" = 1g 74~ ~tnehos.
s — Y ”
— 46 In H20
| A
TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 Vv, smix :s%pgnnugg‘ (OF,)/
’ 0.095 Y
L 0. 085 727 &7
3 0.07% 77" &
(o p.o25 ez 26"
g g.Jco g7° 7/
b 0. /15 77" 7o
7 f /O 72 7o’
g ﬁ 420 >z 57’
i oS &°
[ { ‘W/]¢\§- ﬁ ] 7/
[ 9.270 | [ S
L . 620 go' 67’
13 7, /25 fz°  9)°
(¢ 0./35” 2° S
/5 L. 770 24 o
I6 0./55 g0’ 88
AvoaAP = 0 |0 Avagz sp 70
Avy FPr = (8 ACEAZ |10 Yl f,H, 02 >
Avy FPm;l/W DscEm =1(0, 1320
AVERAGE

PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE

kQ”‘/ /'H:l?

DATE

L0 7«/ 75

BOILER NUMBER /

Lolel Duct te Fuol Arcecnry S5/

Teeeeiiloy.

(ﬂ yh FF )_.)

3 OEHL I [

APR 78




Lo O T T Y P TR P N S S LI VN S S B T E R I IR

PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

DATE

Keely AFG Jo 1.1 9%
BOILER NUMBER ]
Znlet Puct o mfﬁw‘smry rs SUE  Twmemepgler [ R #3)

INSIDE STACKW , P N
S (;(/ > = of+4 ~Inches-
STATION PRESSURE ]

BASE

29 3 05 In He
STACKSTRTIC PRESSURE
=1 %6 In H20
e

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 Vv ssr?zcdx éﬁtEERA??:E?(OZLm
1 8.057 | 86" 72"

2 | @855 B3 p1°

5 D.055 85 7]

q ). 04¢ 83a° 67 °

5 GALY 89° 70 °

b 0.9 B4 ° 617

P 0. 195 ®3° £9°

9 0, pi5 8%° 70°

g Ol s°  30°

o 0.8 gy ° 63

i 0115 &4° 59°

3 0. 015 %97 67°

1% (). 1%5 82 ° 7p°

A 50 9% 242 6£9°

e L‘D 169 o ° £9°

16 Q.10 56° e

, Auy APz b1y AV9T ¥ 70
Avy FPS= 14 |
Avy Floz U ogs AebM= | 19,8547 : 7 007 2.0
_ hscEmzl e, 058 |
AVERAGE

OEHL FORM 16
. 52
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VOC Emissions Data Sheet

Base: Kolly AL R

Date:. ¢ g

Tul 75

Source: Tnlef Juct to Fuef Accessopy Ship's

Run #: i

SUE _ T-nc meratoy
Calibration Data: (Note - meter readings must be within + 5% of actual gas concentrations)
: Gas Concentration (ppm) Meter Reading (ppm) Mil Time
High Span: £63 g03x L &/
Medium Span: <ol o0 74
Low Span: > 5] 3 S0 JAY 7
Sampling Data:
74 ‘ e Kws i
~Miitary Time - ‘Reading«(gpm) —Mititary Time - Reading (ppm)
ZR 56 &2 I3 jom 782
Z3:.57 VL An Te 3t fois L2/
A58 V&34 72320 7 229
NP am | TPE Zs 39’4@ 2/
Zooa oM | PR A S :
Tiop - - 7135 2T
Z222. Qeg 7:3< AlS
FroT 227 72 37 2/ 2
Jle ¥ 224 7328 207
2 ol 2/ Y 7132 27
_Zz24 22 7 ¥e 224
Tz 2/ & 7. Y T 2%
Ti of 237 7L ¥R 2o
Z ez s 7143 /8
T Ze <L Ziyy L€
27 2772 VAKX 7 87
Zilel #3717 vV 74 7 83
ZuodT XJIP Y2 752
7Y 23/ 2:42 /£3
I 23 2 WARS4 Z&E°
ZrSL oy 4 7S /77
ZerZ 225 L 5/ /73
ZLF 1% T2 L2 775
Z/LE 2L/ o £ i
Tl Re> j& 2:— J-y _Lég
| Ze/ 20& Z:585 yv¥i
Zs 22 207 754 57
_2’«‘,;.3 - Q"/
Zr2y /27
s 2~ 25
T oL 20
Zi2> 2T
Teal /7
7. 29 2/ Average Reading (ppm) = 2. 02
TP 4
Cad /740\ "gg'




VOC Emissions Data Sheet

Base: kelly AFp

Date: > p Jul 95

Source: x [ Duct 44 Fyel Acce!ﬂ'/ SNy

Run #:

CUE T acuerdiof
Calibration Data: (Note - meter readings must be within £ 5% of actual gas concentrations)
Gas Concentration (ppm) Meter Reading (ppm) Time
High Span: | ” 20 3 $ 03 100¢
Medium Span: 06 50/ 008
“Low Span: L </ 2 £y 1010
Sampling Data:
Time Reading (ppm) Time Reading (ppm)
log 3 1 fa. [/ g4
lo Y3 (f] Le177 «7
1pLest 109 l//g £ 7
16 -5~ 1/ VxS P -
1o b 11D o2 x 7
JG LT 7. W, g7
10y 10% o gy
10y 106 N 5/
10§06 65 o 94
(0 5/ [aiL (f2 7Y
L4 e / OCTL I(.! L C/’%L
10 <3 [ 03 117 75
16 & fol_ (l2e 75
Inc < ) 1429 2yi
[2<¢ 79 1734 1 >p
. 7& s 3/ 17
fo €% A /32 1 1]
Vo <7 95 1733 |+ X
(16 h 97 [(2% | [ L
1/ Ul ?7 113§ e
L2 95 If b =
02 9 y 1137 N
iy vY 15 [[28 L 45
’/CI/("' 32 f/;‘,f [ Ip
[ q4 1[40 | /o
[ 07 qal I 4] IEA
3 40 L[4 )12
o9 7 |
1/ 10 1 Ju
(/i Q0 .
1 0 -
/13 4.
114 g
1115 g D Average Reading (ppm) = (00
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VOC Emissions Data Sheet

Base: [ci¢ (/v

L4

Date: s p Jul 95

Source: T .[et PDuct to fuel Atéefm’-/ \ops

Run# 3

SE T nginerd ¥

Calibration Data: (Note - meter readings must be within + 5% of actual gas concentrations)

Gas Concentration (ppm) Meter Reading (ppm) Time

High Span: cu 3 203 t3o49
Medium Span: X 500 §3//

Low Span: 4 /g?) L,r'i ¥l /3

Sampling Data:

Time Reading (ppm) Time Reading (ppm)
13 >3 13 < 4y] /33
133R 135 1ol r32
1229 13 (o3 | 32

1339 JLEg Lyt 131
133/ 14 Y (Lrg 1.29
1/232_ i 1406 L2 &
1232 (L2 1407 129
[224 FS 2 1415 150
1225 | = ¢ (e | 58
123k 170 1el /0 13/
1337 | 67 1l 149
1337 (s redfa 156
1329 163 IVIE; [8D
1390 14> N |45
134/ | Lo rdr & 142
1392 Ry UL 190
242 | S5 14/7 136
124 | S [<//4 135
(34 ¢ 152 1</ /9 134
13 Uy L co qu‘o 13&
(2473 12 X725 130
[ Y4 145 755N {30
/349 1 4 3 127
/260 143 1Sy 139
(367 148 e 3¢
(352 53 416 159
13573 [ 49 R 13)
[3<Y [T
1y (L
[2Ch 140
125877 13¢
1254 [ 39
1351 13d-

1400 L 3 Z Average Reading (ppm) = 1y
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PRELIMINARY SURVEY DATA SHEET NO. 1

(Stack Geometry)

BASE

PLANT

Bl 344

DATE

Ke”y AFs
29 fag 95

SAMPLING TEAM

SOURCE TYPE AND MAKE

SUE Tueinerstor

SOURCE NUMBER

INSIOE STACK DIAMETER

Inches
RELATED CAPACITY TYPE FUEL
| Vaturl (s
DISTANCE FROM OUTSIOE OF NIPPLE TO INSIDE DIAMETER
)-—‘pL, 75’ Inches

NUMBER OF TRAVERSES

L_7b

NUMBER OF POINTS/TRAVERSE

7 5 3 4ad |

Fespectwely

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT
(Inches) (Inches)
/ / .
[ Lr L 75
‘ 7/ '
2 10 3y W75
V4
3 16" 40, 75
Y 2y He:75
7% o _
& L5 o 75
0 —
3 4 75
3.
[
7 ¢ LY. 75
56

OEHL “FORM 15

APR 78

[



PREL!MINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE DATE JTlarl §;me TEFF

- kelly AFs Y Jan 95

J BOILER NUMBER" J
SUE Tug noyaloy pldg 38

INSIDE STACK DIAMETER

Triawgulyy Stak 49 Effetice  bamdliy of 3805 Inches ApeQof g /4
. , -

STATION PRESSURE
D 49, by ¢ In Heg

I'STACK STATIC PRESSURE

SAMPLING TEAM .20 : _In H20
TRAVERSE POINT NUMBER | VELOCITY HEAD, Vp IN H = ‘a/;;”l: 2 EP——

J 0,301 '17 [y o
= 0.317 L7 bt

3 0,2¢5% | | 4 ‘ | ¢ L,7
! AT R s 6o

d 0 /55 7 CL$
: oI5 3 619
U 0,100 0 A
g 0. <Y1y >y | (1
! 0.308 19 P
v 0./80 (3~ Lo
! o 1% q 67
I 0.135 7 g
L 0.4 30 | Lot
052 ; o
1y 6,239 D (17
l6 0,3 o 0 <17

AVERAGE 57

OEHL [OF™_ 16

APR 78
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waczza s

oA

A

AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

(CQI"/l AF B

DATE

[0 Jaa 16

RUN NUMBER

1

BUILDING NUMBER

gy

SOURCE NUMBER

SUE L ucinevator

PARTICULATES

ITEM

FINAL WEIGHT
(em) *

INITIAL WEIGHT
(8o

WEIGHT PARTICLES
(e=)

FILTER NUMBER

Half Filtes)

ACETONE WASHINGS (Probe,’ Front

BACK HALF (if needed)

Total Welght of Porticulotes Collected

&m
WATER
TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

(ém) (em) (gm)
IMPINGER 1 (20) ' by ,6 Sy 0 0 ’ 6
IMPINGER 2 (H20) 3

oY > 00 ¢
IMPINGER 3 Dny) 0 0 D
IMPINGER & (Silica Gel) g%( 3!“\ 2 o0 L

Tote! Weight of Woter Colle:end 3> (’ .
. GASES (Dry)
ITEM ANA:.YSIS ANAzLYsls ANAL;SIS ANAkYSXS AVERAGE

VoL % €O,

VoL % 0y

vOoL % CO

voL z Ny : ’

Vol % Ng = (100% - % CO3 - % 02 - % CO)

, OEHL 2%, 20
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

'kQHVQQFﬁ

DATE

5414

RUN NUMBER

S

SUILDING NUMBER

SOURCE NUMBER

SJUE  Tac, aepddor

L PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(gm) * (8m) (=)

FILTER NUMBER

Hall Filter)

ACETONE WASHINGS (Probe, Front

BACK HALF (if needed)

Totol Weight of Perticulates Collected

ém

WATER

FINAL WEIGHT

INITIAL WEIGHT

WEIGHT WATER
(sm)

(&v) (am)
IMPINGER 1 (H20) Xy 1l o0 7
IMPINGER 2 (320) S oD 2 00 0

IMPINGER 3 (Dry)

0

IMPINGER & (Silica Gel)

2028

200

Totol Weight of Woter Collected

[; g

115

GASES (Dry)

ITEM

ANALYSIS ANALYSIS
1 : 2

ANALYSIS
3

ANALYSIS
4

AVERAGE

VOL % CO,

VOL % Oy

VoL % €O

VOL % Ny

Vol % Ng = (100% - % CO2 - % 02 - % CO)

FORM
MAY 78 20

_ OEHL
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

kelly 478

DATE

J{ Dan 45

RUN NUMBER

3

BUILDING NUMBER

38

SOURCE NUMBER

SUE

% ncierator-

1 PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(em) ° (go) (8=)

FILTER NUMBER

Half Filtes)

ACETONE WASHINGS (Probe, Front

BACK HALF (if needed)

Total Welght of Particulotes Collected

&m
WATER
"TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
; (ém) (gm) (gm)
IMPINGER 1 (H20) _}5—])_ >N 00 [ X
IMPINGER 2 (H20) by . 0 200 U
IMPINGER 3 (Dry) 0 0 4]
IMPINGER & (Silica Gel) DY 7 Y vy 7
Totcl Weight of Water Collected , 7
ém
GASES (Dry)
ITEM ANAI;YSIS ANAZLYSIS ANALSYSIS ANA:-YS'S AVERAGE
VoL % €O,
VOL % Oy
VoL % €O
VoL % Ny
Vol % N3 = (100% - % CO2 - % 02 - % CO)
FORM
OEHL V%% 20
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VISISBLE EMISSICON UBSERVAIIUN FURIV

SOURCE NAME i ) CBSERVATION DATE START TIME STOP TIME
furle +Areessorifs ﬂr'nsr s Test /'au/,'»7 Tu(reralvc [0 YpN 96 1200 csr 230 CsT
ADDRESS sec sec
™ ° 15 30 as ™M ° 1s 30 as
' | Dlo 10 10>
It STATE ziP 2 Olo 4, 0 32
kC”‘/ AF@ X 3 0 ) O 33
PHONE ' SOURCE ID NUMBER O
101Dl 0l |
PROCESS EQUIPMENT OPERATING MODE -
Thermd 0x:d r N~ > 0L 01010 38
TROL EGUIPMENT OFERATING MODE
coﬂ”’.l;: ,‘;;:f!‘_’l"'/'/ T)LL_‘S a L_)/ J‘( ¢ O O o o 3¢
it A
v ; D |
OE i‘nbarztimngal&n 7&2«@ with s 7(4\-" UJ(NU{/ RWU—JW 0 O Q
1 UK morti siks o bl 348 (FART fulding) s lotolOo D] >
HEIGHT ABOVE ! /|HEIGHT RELATIVE /
D LEVEL TO OBSERVER :
GROW’:&O'; Bvs ) O 0 ) 0 ET)
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 10 ) (O @ ﬂ 40
;
250 320° . .
DESCRIBE EMISSIONS ‘ lnbl () FD O ) !
“ o plum <hoyt net Vusua“y dekcalole 12 ol nlaglo az
EMISSION COLOR PLUME TYPE: CONTINUOUS o
Clear FUGITIVE[ INTERMITTENT O 13 Ol ) O pH 43
WATER DROPLETS PRESENT IS WATER DROPLET PLUME 14 aa
NO T YES D ATTACHED D DETACHED O B 0 . f! 0
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED b O m O O 4s
suck above cmck ¥y Te o O“ Ol a6
DESCRIBE BACKGROUND ) . J “!4
blue ¢ ky wrk SW whije Crrews teve 17 Al o O ®) 47
BRcICG ROUND COLOR SKY CONDITIONS \ *
BRC Blue sty eor | 5 eatftun lm}ﬁ s lololp)io] =
. LCHTNS Aoy
WIND SPEED WIND DIRECTION = 19 (0 O 1 O e as
—_1, T 4
5 KTS E /52 20 s0 .
AMBIENT TEMPERATURE RELATIVE HUMIDITY O O 0 O -
21 ‘
oH°F A 620 QL0 Q1 D >
SOURCE LAYOUTS
U/I.AQJOLHL KETC&:&}J,_», \,5\/’{)(-' DRAW NORTH/ARROW 22 O O O O 52
0 fiptln -
) :%\,3‘7 2 Of_Jf’ ﬂ ) 23 0 019 O 53
(ST40 P
coev “{;Fz TE% 2\ =« |010lO] O] =
R . 3 EM
{-.E‘jhuwr‘i ) \‘\‘x: 28 9) O @ O ss
/ penet 2 |'m ) @ 56
27 @ Ol 0 O s7
! /, 28 O O O O ss
o
D DT » |0l Q|o] O}
. =
T > | ol ol olo0]*
AVERAGE OPACITY FOR NUMBER OF READII.GS ABOQVE
N OBSERVERS POSITION MIGHEST PERIOD O o« WERE

COMMENTS

RANGE OF OPACITY READINGS

L

O MINIMUM

OMAXIMUM

OBSERVER'S NAME (PRINT)

THOMAG C. MOORE"

OBSERVER'S SIGNATURE DATE

" ¢ . P 10 w76
- . CRGANIZATION
0. Aor [oree ( A- lo E6d)
I MAVE RECEIVED A LOPY OF THESL OPACLITY OBSLIHVATIONS CERTIFIED OY DATE
SIGNATUNE . l’\lll‘P AY Q larie (TN(L(C) nga/] 75
TITLE DATE LWEHIFIED BY DATE
64




VISIBLE EMISSIUN UBdERVAITIVIV Tunivi

R

vERINICD VY

65

E NAME USAF OBSERVATION DATE START TIME STOP TIMC
SOURC A . O: DO €S
Fuel fuesseri®S feparc < Ttst /Zu/,@ Tranrra b 1 don 96 1030 Ceor 7} _
- ‘ M seC seC
ADDRESS
™ 0 18 30 as M ° 13 30 as
] ' ol ol ol o | » |
SITY STATE . zip 2 O O ®) 0 32
PHONE ! SOURCE 1D NUMBEN O @ @
. 34
AR ®)
PROCESS EQUIPMENT OPERATING MODE s 0 D O 35. -
rhermad Oxidi zen 70%% %
CONTROL EQUIPMEN —C CFERATING MODE ¢ 0 N 0 36
Al'en Bro Jl‘;’ iLC > PAdbrrofe v "
. . ;
SESCRIBE EMISSION POINT  ((squaf’/simik LTS .12:4.: ) O 0 ol O
incineralor rsiﬂcck located in Fenced, Lallo/ ares o Aordse 7:}; s A/ANeRN/) ’*
3 T RELATIVE Y
:il:::DAEED\)IEEL :olg:szav:} , s 9] o o) 0 Y
30 =2 ~ 40
DiSTANCE FROM OBSERVER DIRECTION FROM OBSERVER 10 @ 0 O 0
. / o
Zgo 320 1 11 O 0 0 O 41
DESCRIBE E_MISSIONS e }:;Ié
' A sV
e yns e /)0 1 charechor.shs et vt Yrechbel 2 | p plo | O]« .
EMISSION COLOR ' PLUME TYPE: coN'rmuousld 4
C/PdV FUGITIVE [ INTERMITTENT O 13 0 ) 0 o 43
WATER DROPLETS PRESENT 'S WATER DROPLET PLUME 12 O O O o 4
NOYK YES ATTACHED D DETACHEDD - -
AT WHAT POINT IN THE PLUME WAS OPACIT.Y DETE?MINED '8 0 Q O 0 I
sust obore stk *p ") v lnlplolol«
DESCRIBE BACKGROUND 2 s
’ . N 17 47
clesr Sky Vil Seng //;JJ /?ak in drshnce D @) ol 0O -
: [i3MKérouno coLoR SKY CONDITIONS . 18 f/) olp D a3
: ] bt | Soms haze olov.
/,'6!({— /W Sk(/ cleor w/ 'y o
wm::s’rz:bb__i 7 WIND DIRECTION NOr 1 3 e & @ ] )
o kTS & 3D 20 O )} O D so
AMBIENT TEMPERATURE RELATIVE MUMIOITY
21 0 s1
02° 2% (st:29,460 O 0\ 7
spy{x TCH F,'J(V‘u DRAW NORTH 'RROW 22 r) O o h s2
. : s3
oya N 2 oo lo s
* 1Dl 1O O 24
23 0 0 O (®) ss
26 O F) O 0 56
a7 ® (') O D 7
» ol DlolD | =
»lolalolol®
= olololp | |
AVERAGE OPACIT_Y Fqﬂ:. . e NUMBER OF READII.GS ABOVE
MIGHEST PERIOD . . CWERE
COMMENTS RANGE OF GPACITY READINGS .
OMI""MUM‘; O MAXIMUM
B CBSERVER'S NAME (PRINT) .. ., o
OBSERVER’ SIGNATURE DATE .
B - ORGANIZATION -
‘e | Dine  (ALfoen®, prooks AFETY)
' RAVE HECEIVED A COPY OF THLSL OFACITY OBSCHVATIONS CERTICIED BY DATE_ 45
SIGNATUNE . Phlll,’ 3. tlarie (TNVL(C) IS Se¢
TITLE OATL . DATE

3




VISIBLE EMISSICN OBSERVATION FORM

OSSERVATION DATE START TIME STOP TIME

SOURCE NAME
USAr Fuel Actescories Leyotr ‘rﬂ/ faalhh, Teciners Ar I A’CVV\ 79 / L/S ¢S z2./5¢C s/

ADODRESS secC secC
30 M -] 13 30 43

3}

cITY STATE . ZiP 2 32
Kelly AFL < : -
PHONE { SOURCE ID NUMBER :
4 34
PROCESS EQUIPMENT OPERATING MODE ;
s
Thermad Oxidrzen 70% 2
CONTROL EQUIPMENT OFERATING MODE 6 -
Ll -5 N
Alien B, r«:ﬂet/ p St forna e . —

DESCRIBE EMISSION POINT  (Squars Shock wilk triavpfer M)

. te :
"\om’yz)ﬁrf‘sfnck loceted ia Fwa’/w/a/om on norMsJﬂ s

23

HEIGHT ABOVE HEIGHT RELATIVE O} 014/3!{5
GROUND LEVEL , TO OBSERVER . s 3
DISTANCE FROM/OBSERVER DIRECTION FROM OBSERVER 10 4c
230 °
320 - a1

-
22

DESCRIBE EMISSIONS

fW"SIM/leW (harad’fu*l s Mf "ISWLH o‘ﬁlfc;br/ﬂ 12
EMISSION COLOR PLUME TYPE: CdNTINUQUSﬁ
FUGITIVE D INTERMITTENT

42

43

c,’eM
WATER DROPLETS PRESENT IS WATER DROPLET PLUME 14 P
Nog . YESQ ATTACHED D DETACHED
- 1
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED: s
st above Sfack 7“'/) ( 6 ) 16 a6
DESCRIBE BACKGROUND -
17
clear. sky 4
LI(Z6 ROUND COLOR SKY CONDITIONS 13 as e
Blue S, clear
WIND SPEED WIND DIRECTION 1o 40
.
1S «rs S 3UY 20 so
AMBIENT TEMPERATURE RELATIVE HUMIOITY
o 21 51
0 r
31 Yo, 24,417

()DRAW NORTH ARROW 22 $2

SOURCE LAY TRETCHCjevaked
,LD(" 2¢ #IVELINES)

q (-} L.
PlloelPR el PRPEPRIPRPIRPIPlPRIORE

SloblPlPlkbb kbbbl PRlPRlRIP e [ZP|:

Okl @l rlolecbPlrPP R PISP [@P P ICI9)”

o P ookl lolalolorP PP o

23 53
- 24 sa
MiSSION POINT 28 ss
X// r 26 56
3 ~
’ -~ 27 7
23 ss
SUN SHADOW
29 59
1 60
@1x :
AVERAGE OPACITY FOR NUMBER OF READII:GS ABOVE
HIGHEST PERIOD
X . % WERE N
COMMENTS . RANGE OF OPACITY READINGS
MINIMUM MAXIMUM
CBSERVER'SE NAME (PRINT)
Thomrs €. MOOMLE
oas:nvsn SIGNATURE DATE
- Vitor C /M’\L " o 46
- ’ . . oncnmz»non .
_ VAE (AL J0ERQ | Broo¥s PFR T¥)
t HAVE HECEIVED A COPY OF THESL OFACITY OBSLIVATIONS C‘RTI"!ED (1D 4 DATE
Phulip 3. Clerk (Tmitcq 15 _SepdS
TITLE DATL VENINIED UY DATE
66




ENERAC Field Data Sheet

Base: fclly 4AF5B |Date: n Tx
Source: SuE T s (pvatoy
Run#:. ¢/
Fuel Type:
Recorder's Name: J4&
Calibration Information: S/ 31000106 Hode| 2000 Ol fu e TAS/H/)
v
Date/Time Analyzer was last zeroed: /028w //332
Date/Time Analyzer was last calibrated: 2 59~ /22592
Sampling Data: (Note - readings should be taken at 2-minute intervals)
Time [o )} CO SO, CoO, NO ‘NO, NOx Comments
(%) (ppm) | (ppm) (%) | . (ppm) (ppm) (ppm)
1416 /8.5 95 3 1. & 2S /&) 2 < AN
/g 12,9 93 3 L6 25 0 |
20 8.8 94 3 1.6 2s %) | :
2z 8.9 93 3 A zs o
z4 1£.2 95 0 1. 6 <5 o . .
26 18.8 97 o 1.6 2s ) :
25 128 97 o) .6 25 o
36 1.9 97 3 l.6 2s 0 !
37 8.8 9.3 0 1.6 25 o
34 T2 90 3 1.6 &% o)
6 128 9o 3 1.6 25 o :
25 g .2 g 2 -6 . Z5 =) |
&0 2.7 90 2 1.6 25 o i
42 9.8 qi = 1.6 s o |
Yy 12,2 gg 2 LG 5 o ‘
46 18,9 90 3 1% 25 o . Gord S
92 18.8 Q0 3 1.6 2s 0 L
SO 18.8 90 3 1.6 z7 (o) :
52 18.9 90 3 1.6 A7 o
59 18.8 £ 3 1.6 Z7 Q
56 2.9 £ 3 1.4 zZ7 o) '
Se 2.9 28 K 16 Z7 o)
IS 00 18.9 90 3 _ 1.6 27 o
0Z 1£:9 90 3 i.s 27 )
o4 12.9 g 3 1.5 Z7 o
06 12 9 g7 3 LS 5 @)
og 12.9 q0 3 /.S RS o
10 18 .9 90 3 1.5 26 0 |
12 13.9 g8 3 1.6 Z7 0 /
14 1.9 g6 3 ).S” z7. | o /
16 199 93 3 l.s 27 ) N
" |Average=| (¢ ¢ 9 | 3. [ 6 > 6 0
Nov 95 .
Operator: KURT D.JAGIELSKI, MSgt, USAF Signature: )@’— aa
: Waste Branch [
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ENERAC Field Data Sheet

Base:  A¥L<ey [Date: /7 J4n 96
Source: S Zunevdt eV

Run #: 4

Fuel Type:

Recorder's Name:

JAS

Calibration Information:

Date/Time Analyzer was last zeroed:

1) TAr /1137

Date/Time Analyzer was last calibrated: g 7ax /2259
/

Sampling Data: (Note - readings should be taken at 2-minute intervals)

Time O, CcO SO, CO, NO NO, NOx Comments
(%) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
1155 2.7 133 Q 1.7 2s 0)
S7 /8.1 /2% 0 17 25 0
c9 1 8.6 /Z1. 0 /& 28 0
120 ( /8.4 16 O 1.9 34 - o)
23 18, 5 )14 o) 1,8 29 o]
as 1827 18 o) L7 Z7 Qo
ni 1 8.3 1 /S 0 1.7 27 o)
29 LR 111 0 /.7 27 O -
1l 124 107 ) 1.8 2} o
'3 IR 4 100 o 1.9 35, - o)
)5 186 87 1. 0 1.7 zZ o
17 427 104 c 7.6 27 )
19 1£.7 104 o) /) Z7 o
2t 8.8 102 [2) 1.6 27 @)
23 18.4 Q7 0 1.8 3! o)
2s 1 2.9 93 & 1.9 36 o o
27 187 97 0 1.7 zZg 0
29 2.8 104 o {6 23 Jo)
3l 18,5 107 Jo) .6 z7 n__
33 2.7 JoY 0 1.6 28 0
35 (15,0 102 o) .7 - 31 0
37 1£.S 106 ) 1.8 S < 0
39 g5 109 0 ).§ 25 Q
4 | 187 110 o 1.6 29 o
g3 | 2.8 113 [0} 1.b 27 o
48 7.2 | A QO 1.6 27 o -
{/7 12.€ 109 0 1.6 27 o
49 5.8 106 (o] /.G 77 o]
Y 18,8 106 o L. L 27 e,
33 15.8 106 - 0 1.6 27 0
SS 1.1 106 o) 1.7 30 0
Average=| (% 7] 108 0 .7 21 0
Nov S5 _ - <
Operator: KURT D JAGIELSKI, MSgt USAE Signature: -
\ S i gl —
Waste Branch 68




ENERAC Field Data Sheet

Base: ALy [Date: ;7 74 7
Source: g(l £ Lol /ne [’/{{‘ 6y’

Run #: 3

Fuel Type:

Recorder's Name: YA G

Calibration Information:

Date/Time Analyzer was last zeroed: 11TEL149 2 (.

Date/Time Analyzer was last calibrated: 772 4 /2259
7

Sampling Data: (Note - readings should be taken at 2-minute intervals)

Time O, coO SO, CO, NO NO, NOx Comments
(%) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
14942 8.7 62 o L6 32 @)
oad 128 6.0 o 1.6 33 o
9t 19.0 62 0 ). S 28 o)
4% 19.0 62 0 1.5 23 o
50 1£.2 &0 [») 1.6 31 o)
s2 18. G s3 0 1.7 38 @]
) )9.6 st o 1.7 38 / )
ke 2.9 9 ) 1.5 28 o
AT 3.0 s& o 1.5 28 c
1500 19.0 s& o) .y 27 o)
0z 19.0 s7 0 AN 27 o)
nY 18.9 §g o LS 29 0
Y 1.2 < A LG 31 O
og 12.8 3 0 1.6 33. /)
10 12,9 53 0 1.6 29 )
12 12,7 49g 0 1.7 36 0
19 19.0 g3 0 .S zg @)
26 2.9 g3 0 1. 5 23 o__
12 1249 £3 s 1.6 iz 0
20 2.7 51 0 NS 20 2
22 12 L 3 a A 3Z )
24 28 3 0 1.6 3Z 2
26 129 A 0 A 3Z s
28 18K 51 )] A 33 )
30 18,2 42 o) A 334 QO
32 2.2 49 0 WA 32 8]
24 19.0 3 o) |7 AZ g
36 1g.8 1)) ) 1.6 33 o
38 139 98 %) L 6 33 o)
40 2.0 S/ 4] s A7 1 0O
yZ 2,2 48 0 L.t 2) Q
Average=| 14 8 c 0 L. b 3/ 0 .
Nov S5 " -
Operator: KURT D. JAGIELSKI, MSgt, USAF Signature: /1,/,7- W -
] . Waste Branch 4
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VOC Emissions Data Sheet

Base:

KELLy AEM

Date:

1o VAN 96

Source:

T/ NERATIR

Run #: /

Calibration Data: (Note - meter readings should be within + 5% of actual gas concentrations)

Gas Concentration (ppm) Meter Reading (ppm) Time
Zef =<l Zero: ) g - 13487
6y High Span: Sy 2 4 L [ 3 1
Mid Span: YT “©q 7 13 14F
Low Span: 24, 25y 727k
§\/('!'Pv\1 kv'{/f / [\ﬂ!'l( i1 £/ 19 H 1'.:”)1‘\! /(,/MM bas 85.@
Sampling Data: (Note - readings should be taken at 1-minute intervals)
Time |Reading (ppm) Comments Reading (ppm) Comments
4:/¢ /4.4 9.8 |
:/7- /5/€p 14'9— I
15 ~"5vl‘7’. | L’"‘
ig /5.4 /3.6
24 13.0 146
2 b, 4.1
22 /5.6 3.9
23 5.9 3.3
24 12.% 123
as 3. % /3.8
24 S 1%.5 )
2% 18.¢) 13.5 ™
25 MJ\‘ 17, & TrriNFRATIR TEMP WET
24 1% 1 13.0 THreREegD RY 53°
MY 25 (% /3.@ DRty PERbD SO P ECRES
2 1+ 9 l/I/:'WH /Q.l(, ) REACINGS Crovecl BE
32 /4.4 TALRERIE /2.7 OesERIED
33 - /5.5 f /2.4, Fael pate _aliy rocrcred
34 9.4 % rs from (97 fo 109 PPN
35 14,9 ; 13.4 : )
3¢ |64 i 1%%
b3 ) i /2.9
33 94 / /2.9
19 15,3 { 2.9
¥p /4. R i' J&. 6
Y /5.6 | /2.8
Y2 166 z' 12.8
o3 18.9 /8§
2 14,8 /352
gs | 14,8 | /32
7 14, ¢ N 12.F
: 14, (32
Average ={ /¢ 7
Nov 95
Operator: (7T Rvig BLASH Signature: /@f M
&
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VOC Emissions Data Sheet

—

Base:

I4E¢L Y ‘ﬁ =B

Date:

/! JAN 96

Source:

TN N ERATDEE

|Run# 2

Calibration Data: (Note - meter readings should be within + 5% of actual gas concentrations)

71

Gas Concentration (ppm) Meter Reading (ppm) Time
Zero: & v Y
High Span: "5 2 gp. 2 19D
Mid Span: 9.6 4%, ¢ 10°948
Low Span: Ry S5. ey
SvyiTEm @i (HFEC K 0. > 3!.7 ) 1 =g
Sampling Data: (Note - readings should be taken at 1-minute intervals)
Time |Reading (ppm) Comments Reading (ppm) Comments
/1255 /3.7 6.8
IR /2.3 1.5
{1 157 /9.9 2.8
1<t /P, F 2.6
1153 | /@] .8
12200 4.9 8.3
L0} 8.9 -7
62 8.4 3.6
2% £.5 3.4
7y g.4 9.2
g< 5.8 9.2
7 £.3 g9.4
37 2.8 8.9
g% 3.5 (0.2
bl 8.\ (2 F
% *+95 [D-9
2/ +.4 //. ]
/2 .3 (0:*
/3 2.3 /?. 8
/Y 7.9 (D7
/5 6.9 Qb
/< 2.9 (€. F
/¥ 2.3 /7. 2
/% 7.4 R
/7 7L 0.9
2y 21 (D8
21! T-F 14
22 2.4 /1.6
23 1.2 5¢ /i
2 1.5 f 12 :
> 3.9 s3| /4.7
/10:5% /7,4
Average = 1.}
Operator: KYLEZE Blaced Signature: &c A<V




VOC Emissions Data Sheet

Base:

KELY AFR

- |Date:

/- JAN 76

Source:

TN N 2T

Run# =

Calibration Data: (Note - meter readings should be within £ 5% of actual gas concentrations)

- Stpuncd. ifog

72

Gas Concentration (ppm) Meter Reading (ppm) Time
Zero: & & /13¥¢
High Span: 80 = 27.2 1280
Mid Span: A 49.9 /353
Low Span: Y, of £4.9 1257
Sampling Data: (Note - readings should be taken at 1-minute intervals)
Time |Reading (ppm) Comments Time |Reading (ppm) Comments
Y4ty 7.7 15:/91 F.6
43 2 51 73
4y 2.5 6 | 7.4
ys 71 /7 7.9
74 2.0 /& g5
K .4 L7 9.5
=g .Y .-7:73 8.@
] 2.3 2t 8.2
58 2.2 ) 8e
5 gt &3 8.0
53 9.1 [y 2.0
53 a.2 a5 3.8
54 MR 54 F:3
sy =2 @ 8.0
S5 7.4 S 3.9
52 2.5 sz g CD
5 7.3 - T +.8
54 7.2 2! 2.9
-7 7.6 22 +.8
S 8.0 3% 7>
Z3 8. 24 +.L
&3 9. 25 7+
oY .\ 3¢ 8.3
s 1% 37| 8o
D4 8-\0 32 8' ]
i 8.9 22 34
2% 8.3 49 +.6
2% 3.5 41 8.6
i) 9.9 L 7.2
7 q /] 43 8, Cﬂ
2 8.9 uv | 2.4
7, 152495 2.6
Average = g2 ) . :
Operator: Kve peascH Signature: K}/I 4 AA‘-/L
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SUE Incinerator Temperature Chart During Exhaust Stack Sampling
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APPENDIX E

Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 7 JUhﬁ’ 45 Meter box number (’)
Barometric pressure, Pb = Qg0f?0 in. g Calibrated b 0050’/'15/‘74@_
. Gas volume ) Temperatures; B

‘Orifice | Wet test | Dry gas | Wet test Dry gas meter

maznometer | meter meter meter | inlet |Outlet | Avg  |Time

ferting | (1), | (0, | (g | (8 2s) (tg 20| (505} (O,

(AH), 3 3 i ) Yi LRE,

in. H,0 ft it °F °F .| °F °F |min in. H,0

§ 05 5 4,99 |92 lags 748 117 lnssileolo [ 703

510 5 4,95 |22 ¢ 177 182 193 o020 |l 704
s s | w0 995 |92 |9k 1805 186 USedlloa3 N TTS
5"0 2.0 | 10 1005172 19¢ 185 192 13331037 e 63
o 30 | 1 10,075 |22 ldod |§78 q4S liot {11629 1,9755‘
(S £.0 o ;Q,o'%s,ﬂ,fﬁi [04 | FBS _1@__1.3‘-7. 1,62611:963

|  |ave |]e022) 1,794

- VRt 460) e, '= 00317 A [(t? + 460) e]z
_sz N ‘fd(Pb fi’sm.{—é) (c. + 460) B, (ty + 460) v
1.0 0 163-3 1717(};)1%0) (7; fyw __7
1.5{0 . : (7; ‘o) 1.5'-44/_72.
. z'-.'o 0. Io-og-' ‘:3 7 ;fg;lq(agﬂq@. ! f—ft/ 1333 :Z
. %‘%}%WW O ) e [ eae] 02>
%ﬁm} '»_03:7. 4 M = Em} ?i‘{,_.ja\

-

is only one thermometer on the dry gas meter, record the temperature '

76 ' :
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NOZZLE CALIBRATION DATA FORM

Hy AFb Exhqu;-f ;amp/{h} of SUE Lne nerator
Date g Dian 75 Calibrated by R, O'Rry e
. . i
Nozzle Nozzle Diameter® b
identification D., - D,, : . AD, p_°
number mm (n.) | mm Zin.) | mm $in.) | mm (in.) avg
2 g 0,346 L0397 0.347 0. 00) | 03%7
where:
aDl 23 = three different nozzles dlaneters, (1n ); each
P dwameter must be within-(0.025 mm) 0 001 in.
b AD = max1mum difference between any two dlameters, mm (in.).

avg

average of Dl"

AD <(0. 10 mm) 0.004 in.

DZ' and D3 .
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6~/
TYPE S PITOT TUBE INSPECTION DATA FORM

I Apy 43
Pitot tube assembly level? V// yes no
Pitot tube openings damaged? yés (explain below) +~ no
ay = / ° (<10°), @, = >~ ° (<10°), By = [.5 ° (<5°),
By = L€ ° (<5°)
y = 0 °, 8 = Lo °, A= (ogbt) cm (in.)
z =Asiny = 0 cm (in.); <0.32 cm (<1/8 in.),
w=Asin® = (omus] cm (in.); <.08 cm (<1/32 in.)
Py (0.4 33) cm (in.) Py (o0.¢33) cm (in.)
Dy = (0.373) cm (in.)
Comments: -ga'(‘/vi-f‘fﬂ‘ {y D.llii’l'f": oud jq@,‘e/;r’;,'
/"
Calibration required? yes L~ no

Quality Assurance Handbook M2-1.7
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date > Apr 43 Thermocouple number L-1

Ambient temperature >:.» °C Barometric pressure 3. xf° in. Eg

. 0'Briea .
Calibrator m;igﬁ Reference: mercury-in-glass ASTMm 3F

other
: Reference Thermocouple
Reference b thermometer potentiometer | Temperature

pointa Source temperature, temperature, difference,
number (specify) °C °C %

0 Ice Wa‘(’z‘;/‘ 00~ /, 0140

[ 00 Boiling water 97.» foU. & 0 3%

. Heote 5 98 9 8 304 ¥ - | 0 16

¢ oyr o7l

@pvery 30°C (50°F) for each reference point.

bType of calibration system used.
C[(ref temp, °C + 273) - (test thermom temp, °C + 273)

ref temp, °C + 273 '] 100<1.5%.

-

Buality Assurance Handbook M2-2.10
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APPENDIX F

HP 41 Program Printouts
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HP 41 “METH 4” Program Printouts for Exhaust Stack Sampling Runs 1,2, & 3

<elly Arb
T mtine VJ'of' TE{'IHG
Run | o 35 76
~ ROM "NETH 40

1.8288 . RUM
LELTR HY
. 1.7660 RUN
BAR FRESS 7
23, 5@58 S
METER WOL 7
4Z.BEEQ ALiN

)
2]
por
g
m
Ex
7
o]

o

REMOVED BEFUH
RY ZAS METER 7

STATIC HOH IN ?
- z@E@  RUM
STRCK TEME.
£@6.C08@  RUN
ML. WATER ?

RUH

Ke”/Arb

F nin &,5§VY 7? {T}ny
Roun >~ 1t Taw 91

TROM "HMETH 4"

HMETER BOX %7

1.8zz0 RUN
DELTR HY
1.7663 RUN
EAR PREZS ?
23,400 RLUN
METER woL 7
42,3230 RUN
MTR TEMP F7
25.060008 RUN

% DTHER PH:
REMOVED BEFORE
DRY GRS METER 7

UM
STATIC HOH IN ?
- EBED RUN
SZTRCOK TEWP,
832, bobR RUN

ML. WRATER ?
15,0000 RUN

82

k¥15§7 tFE
T weivétitor Tecking

Run 3 14 S2nqy

ZROM "METH 4
METER BIDX ?

vELTR HY L occe RN
con sess o700 AN
wETE T §?.4ia@ R
RovOL 4E. 4250 LM

MTR TEMP F?
B4.0008  RUN

% OTHER GRS
REMDVED BEFORE
DRY G3AS METER 7

SUN
S5TATIC HOH IH 7
- ZR08 PR
STRCK TEMP.
EE3. GRRE RLN
#ML., WATER ?
1%, 9866 U



HP 41 “METH 2” Program Printout for Exhaust Stack Sampling Run 1

XROM "WETH &"

SITE ?
KELLY RFE INCINERATOR
STACK, RUM 1, 18 JAN 9¢
RUN
STACK DIA INCH?
RUN
AREA =@ FT 7
&, GGG aUN
NO TRAY PTS, 7
16,0608 QUN
BAR PRESS ?
29,3070 RLN
STATIC IN HOH ¢
-, 2EEE RN
% MOISTURE ?
_ £. 98006 RUN
PITOT CF ?
. 408 RUM
% CcoE ?
1. EBE0 RUN
% OXYEEN ?
13, 5600 SN
Yoo ?
suN
MOL MT OTHER ? .

Mid = 29,6
MW WET = 2

1
S.8%3

DELTR P 1.

. 355

STRCK TEMP?
YO

FPS = 48,

DELTA P 2.
SEG

STRCK TEWP?
=83

FPS = 43,

DELTA P 5.

STACK TEMP?
=l

FPS = 41,

DELTA P 4.
218

STACK TEMP?
Eale

FPS = 37.

DELTA P S.
s 4L

STACK TEWP?
£@3.

FPS = 34,

DELTA P &
. =

STRCK TEMP?
£e5s.

FP3 = 3.

R

auy

RUN

RUN

RUN
RLN

RUN
RUN

83

DELTR P 7.

115
STACK TEMP?
SG2.
FP5 = 27.
DELTA P 5.
LH1E
STRACK TEWP?
@3,
FPs = 52,
DELTA P 5.
: R
STRACK TEMR?
i@,
FPS = 42.
DELTR P i@,
151
STACK TEMP?
s11.
FPS = 32.
DELTR P 11.
128
STACK TEMP?Y
. £11.
FF$ = 22,
LELTR P 12,
188
STRACK TEMP?
11,
FP5 = 3z,
DELTA P 13,
451
STACK TEMP?
&RE,
FPs = 85,
DELTA P 14.
. SE@
STARCK TEMP?
67,
FPS = 43,
DELTR P 15.
. 2ES
STACK TEMP?
@8,
FP5 = 38,
DELTR P 1%,
. 430
STACK TEMP?
577.
FP5 = 5z,
AVE FP5 = 41,
AYE FPM = 2,45@.
AYE DELTA P = @,24

§TK PR5. RBS = 22,29
AVE STK TEMP = £@¢.
STARCK, ACFM = 13, 440.
DSCFM = 9,155,

RUN

RUN

RUN
RUN

RUN
RUN

RUH

-RUN

RUN
RUN

RUN
RUN

RUN
RUN

RUN
RUN




HP 41 “METH 2” Program Printout for Exhaust Stack Sampling Run 2

XROM "METH 2"
ITE ?
ELLY RFE INCINERATOR
TACKy RUN 3, 11 JAN 96

RN
STACK DIA INCH?

N R

SUN
RRER St FT ?
5.0600 RUN
NO TRAY PTS. 7
18, BOGE FUM
EAR PRESS 7
Z3.4100 SUN
S5TRTIC IN HOH 7
-, Zg@ae RUN
¥ MOISTURE ?
2. 1080 QUN
PITOT CP 7?
. 24ER BUN
% coz ?
1.5068 RUN
% OXYGEN ?
i3.5068 RN
“co?
N
MOL WT OTHER ? _—
Mid = 29,81
MW WET = 253.78
DELTR P 1.
. 349 RUN
S5TRCK TEMP?
=33, SUN
FPS = 48,
LELTR P 2.
355 RUN
5TRACK TEMP?
E3%. ~UN
FPZ = 49,
DELTR P 3.
270 RUN
STACK TEMP?
£33, ALUN
FFPS = 43,
DELTA P 4.
L2410 RUN
STACK TEMP?
41, RLUN
FP5 = 40,
DELTA P 5.
. 125 RLUN
STACK TEMP?
£406. RN
FP5 = 3&.
DELTA P 6.
. 156 RUN
STACK TEMP?
£34, RLUN

i a o ———

L 158
STACK TEMP?

£30,
FPs = 23,
BELTH P &.

415
5TACK TEMP?

£31.
FPS = 53,
DELTA P &,

280
STRCK TEMP?
. 633,
FP: = 43,
DELTA P 1@,

173
STACK TEMP?

635,
FPS = 24,
DELTA P i1.

L1382
STRCK TEMP?

238,
FPS = 3@.
BELTR P 12,

178
STRCK TEMP?

£3E,
FPS = 34,
DELTR P 13,

. 445
STACK TEMP?
FP5 = 54, o
DELTA P 14,
STACK TEMP?

a5,
FF5 = 5o,
DELTA P 15,

. 258
STACK TEMP?

£33,
FPS = 41,
DELTA P 1&.

L 419
STACK TEMP?

557,
FPS = 51,
AVE FP5 = 42,
AYE FPM = 2,492,
AVE DELTA P = 8.27
STK PRS. RES = 29.40

RVYE STK TEMP = £29.
STACK RACFM = 19,348,
DSCFM = 294297,

RUN
RUN

RUN

RLN

RN

RUN

RN
RUN

Riid

RUN

RUH

U

RUN
RUN

RUN
RUH



HP 41 “METH 2” Program Printout for Exhaust Stack Sampling Run 3

YROM "METH 2"

SITE ?
KELLY AFE INCINERATOR
STACKy RON 2, 11 JAN 36
) RUN
STACK DIA INCH?
RUN
AREA 50 FT ?
5,808  RUN
NG TRAY PTS, 7
16,6080  RUN
BRR PRESS ?
23,4508 RUN
STRTIC IN HOH ?
-, 2BE@  RUN
% MOISTURE 7
i.7006  RUN

PITOT CP 2
. E4e0 RUN

% coz ?
1.70060 RUN
X DXYGEN ?
18, 7apa RUN
Yco?
RUN
MOL WT OTHER ?
RUN
MWd = 29,82
MW WET = 25.83
DELTR P 1. 40 QUN
543 I
STACK TEMP?
£30. RUN
FP5 = 47,
DELTA P 2.
350 RUN
STACK TEMP? SUN
FP3 = 48, e i
DELTR P 3.
« 255 RUN
STACK TEHWP?
541, RUN
FP5 = 44,
DELTA P 4. 5 RUN
W22
STACK TEMP?
538, RUN
FP5 = 39, '
DELTA P 5. 188 RUN
. #1050
. TEMP?
STACK TEM cc. AUN
FP5 = 35,
DELTA P €. o N
. 135 32
STACK TEMP?
£38. RUN
FP5 = 38.

' 85

DELTA P 7.

L1113
STACK TEMP?

£32.
FPS = 27.
DELTR P 3.

, L41E
STRCK TEMP? ~ —
FFS = 53. o
DELTR F 2.

285
STACK TEMP?

638,
FPS = 44,
DELTR P 1G.

L144
STRCK TEMP?

£36.
FPS = 51,
DELTR P 11.

L1283
STACK TEMP?

s3E,
FPs = 2.
DELTR P 12.

T .88

S3TACK TEMP?
- £35.
FF5 = 3.
DELTA P 13.
: L410
STRCK TEMP?

=D,
FPs = 5z,
DELTR P 14.

343
5TACK TEMP?

532,
FP5 = 43.
DELTA P 15.

.210
STACK TEMP?

531,
FPS = 37,
DELTR P 1¢.

458
STACK TEMP?

s1a.
FFS = 53,
AVE FPS = 41,
AVE FPM = 2,431,
AVE DELTR P = @.26
STK PRS. ABS = £9.45

STACK ACFM = 19,446,
DSCFM = 3,097,

RUN

RUN

RN

RUN

RLIN
RUN

RLIN
RUN

RUN
RUN

RUN
RUN

RUN
RUN

RUM
RUN

RUN
RUN

RUN
RUN




HP 41 “WBDB?” Program Printouts for Inlet Duct Sampling Runs 1, 2, & 3

k-& ’17 ﬁ{:b

T’-mli'}-'l)'{-s{\ /

19 Julgs

s

By
joa
Lu}
=

F BRR ?
STRTIC HDH
DRY BULB
WET BULE
V.P. WET
% HOH =

ol
.

ra
L)
=
(o)

—

T

b I DY ) e
X [
LU 1)

LU o

-

(o)
cwmmmlam
I X e
T
f.i’l
Lo
(o

LN
= e
(20
gy
i

[

-
[=9

"WEDE"
" RUN
RUN
RUN
RUN

RLH

V\t>

LROM

Z2.26504
STRTIC ﬁOHQ
-1.4£90
DRY EBULE TEMPO
20, BORE
WET BULE TENMP?
FO.Q30u8
Y.P. WET BULE?
g.73%2
¥ HOH = 2.2

86

Kovn

"WELE"
RUN
‘RUN
RUN
QUN
RUN

Kelly 475
Zulet Dret
/

20 Tul9¢

XROM "WEDE"

Rowin 3

P BRR 7
9. F@5E :
STRTID FDH% zase RUN
. 4583 RN

rRY BULE TEMP?
4.5 ,
WET BULE TEWP?G@H RUN

Qs q
V.P. WET EuLB; we RN
392 LN

% HOH = 2.0

»



HP 41 “METH 2” Program Printout for Inlet Duct Sampling Run 1

KROM "METH 2"

3ITE ¢

KELLY RFEB

SUE INCINHERATOR
INLET LUCTy RUM 1
STRCOK DIA INCH?
ARER && FT
N3O TRRY PT

BRR PRESS
3.2
1

2
@. pooe
£.GBEE

i
z
z
1
?
)

T

-1
% MOISTURE ?
Ze

Y. 2280
IC IN HOH ?

» 4500
el

L S400

»
o
m
z
a

26,9606

MWd = z&,97
MW WET = 2&,74
DELTA P 1.
. 85
STRACK TEMP?
7.
FPS = 13,
DELTR P 2.
B3
STACK TEMP?
as,
FP5S = 1&.
DELTR P 3.
LBTE
STACK TEMP?
a3,
FP5 = 1€,
DELTA P 4.
. B4
STACK TEMP? .
5.
FPS = 12,
DELTR P 5.
i
STARCK TEMP?
35,
FPS = 1¢,
DELTA P ¢,
. 192
STACK TEMP? -
=TS

il
T
[0

n
-
QO

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RLUN
RiN
RUN
RN

RUN

RLUN

RN

RUH

RUH

RUH
RLUN

RUN

U

RUH

RUN

RUN
RUN

87

CELTR P 7.
: . 105
STACK TEMP?
77.
FPS = 19,
BELTR P &.
T
STRCK TEMP?
a3,
FPS = 12,
DELTR P 3.
i@z
STACK TEMP?
77.
FPS = is.
DELTA P i@,
- 115
STACK TEMP?
az.
FP5 = za.
DELTR P 11.
.10
STACK TEMP?
FPS = 18, o
GELTR P 1Z.
Y
STACK TEMP?
3.
FES = 18,
DELTH P 13.
.15
STRCK TEMP?
2.
FP3 = 2z,
DELTR P 14,
.13
STACK TEMP?
s,
FFS = 21.
GELTA P 15.
159
STACK TEMP?
51.
FP3 = zz.
DELTA P 16.
L 141
STRCK TEMP?
2.
FPS = z2.
AVE FPS = 18,
AVE FPM = 1,686.
AVE DELTA P = @.10
STK PRS. RBS = 29,15
BVE 5TK TEMP = &2.
STACK ACFM = 10,8558,

DSCFM = 106,094,

RUN
RUN

RUN

RUN

RUN

RUN

RUN
RUN

RUN

RUM

RUN

RUN

RUN

RUN
RUN

RUN
RUN

RUN
RUN




HP 41 “METH 2” Program Printout for Inlet Duct Sampling Run 2

XROM “METH 2"

SITE ?

KELLY AFE

SUE INCINERATOR
INLET DUCT, RUN 2
STACK DIA INCH?
RRER 5@ FT 7
HO TRAV P
-BAR PRESS
STRATIC 1IN
% MOISTURE
PITOT CP ?
%ocoz ?

-3
=
[}
=1

-4
o)

[ o RS L (e

RES Ll n LY ]

Ty e
= T N
B A Lo RS 1]
e JE D
L4 I o}
Lo~

(]
o
[
L ]
LoV o)

()]
o+
=r
L]

% OXYGEN ? i
20,9008
Zcon?

HMOL WT OTHER 7

MHd = 25,57
MW WET = 28.73
DELTA P 1.

. 545
STACK TEMP?

&1,
FPS = 1.
DELTR P 2. ,

. GES
STACK TEMP?

T2,
FPS = 15,
DELTA F 3.

L6785
STACK TEMP?

73.
FPS = 14,
DELTA P 4.

.925
STACK TEMP?

73.
FP5 = 3,
DELTR P 5.

.18
STACK TEMP?

52,
FPS = 18,
DELTA P 6.

L1115
STACK TEWP? __
FPS = za. o

RUN
RUN
RLIN
RUN
RLUN
RUN

RUN
RUN

RUN

RUH

RUN
RUN

RUN
RUN

RUN
RUN

RUN
RUN

DELTA
STACK
FF3 =

DELTA
STRCK

DELTA
5TACK
FPS =

LELTA
ETRCK

FFs =

DELTA
STACK
FPS =

CELTA
STACK

DELTA
STACK
FP5 =

P 1@,
TEMP?
1%,

P 11,
TEMR?

i3

)
v
ry
.

~3

TEMP™
17. -

P 13,
TEMP?

Z4.

P14,
TEMP?
z1.

P 15,
mp?

—
m

LAY
™

P ieg,
TEMP?

23.

RYE FP5 = 1
AYE FPM = 1
RVE DELTR P
STK PR53. RBE
i HYE 5TK TEMP = &0.
¢ STACK ACFM = 1@,981.
{ DSCFM = 16,132,

88

. 185

38.

.
fors
e

.
=
(¥

o0
[~

[
(&0
o

D]
L]

14
&a.

S = 23.18

RUN

RUN

RUN
RUN

RUN

RUN

RUH
RUN

RUN
RUN

RUH
RUH

RUM
RUN

RUN

RUH



HP 41 “METH 2” Program Printout for Inlet Duct Sampling Run 3

XROM “METH 2"

SITE 7
KELLY AFB .
SUE_INCINERATOR
INLET BUCTs RUN 3

STACK DIA INCH?
RRER S22 FT 7

16,0800
NO TRAY PTS. 7

16,0600
BAR PRESS 7
£9.2050

O]

PITOT CP 7
¥coz?
% OXYGEN 7

2@, 3000

2

Al

MOL T OTHER 7

.
Lo]
£

ac,
Fps = 14,
DELTA P 2.

=R

STACK TERWPY
FR: = 14,

DELTR P 3.

=
Oy
FPS = 14,
DELTA P 4.
L3S
e -
STACK TEMPY
2E.
FrL o= 12,
B
- -
o
%,
fre o= i3,
.=
- bt
T,

AU
RUN
RUM
RUN
RUN
RUN
RUN
RUN
RN
RUN
RUN
RUN

AUN
RUN

RN

QUM

89

3TRCK
PRI =

- =
bt .

s
TEMEY

o
@3

»
i
on

o
T
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APPENDIX G

VOC Analyzer Information
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Instructions 3-300A, Page 2

GENERAL DESCRIPTION

The J.U.M. Flame lonization Analyzer Model 3-300A is an
analyzer designed to continuously measure the concentration
of total organic hydrocarbons in a gaseous sample. The
sample can be ambient air, or the exhaust gases from a
combustion process. This measurement is obtained by using
the Flame lonization Detector (FID).

The Model 3-300A is supplied in various versions through the
use of options. The standard instrument has five Total
Hydrocarbons measuring ranges: from-0-10 to 100,000 ppm
with 10:1 Decade Range adjustment; Flame Out Indication of
the front panel Dual Color LED (Red LED - Flame is Out,
Green LED - Flame is Lit); 0-10 VDC Recorder Output, and
two (2) internal calibration valves. Calibration gases are
introduced into the analyzer using the rear panel zero gas-
and span gas inlet fittings. The standard 3-300A has a
backpurge function for the built-in permanent stainless mesh
sample filter. This sample filter backpurge function is
activated by selecting PURGE via the front panel mode turn

| switch. An air line (max. pressure 90 psig) must be connected
to the back of the 3-300A to manually backpurge the sample
filter.

Instruction Manual, FID 3-300A
USA Version, Revision July 1894
© copyright 1994, J.U.M. Engineering
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ENGINEERING

HEATED TOTAL
HYDROCARBON
ANALYZER

MODEL 3-300A

ol ettt -
— e o =

The 3-300 A meets the requirements of EPA CFR 60, Method 25A,
and EPA CFR. Method 503

The J.U.M. Engineering Model 3-300A is a very compact, heated
total hydrocarbon analyzer for high accuracy, sensitivity and
stability.

The Model 3-300 A uses a hydrogen flame ionization detector
(FID) in a heated oven to prevent the loss of high molecular
weight hydrocarbons, and 1o provide reliable performance

in the analysis of trace levels of contaminants in high purity
gases, in air and in other gases.

The permanent sample filter is cleaned by backpurging and has
a replaceable stainless mesh filter disc. A rear adapter plate
allows quick installation of a heated sample line inside of the
oven without the need for special tools. 93

r

Ny

TR O

AREETSR T

Features .

19 inch relay rack mount
or table top case

Precision 1% full scale
Digital output display
All heated components

Adjustable oven temperature
control up to 400 °F (204 °C)

Permanent heated stainless steel
2 micron sample filter with
replaceable disc

Backpurge system allows filter to
be cleaned without dismantling

Fast response — within one second

Automatic flame-out indicator
with fuel shut-off valve

Five selectable ranges can be
gained by factor 10

Automatic fuel enrichment for
ignition _
Solenoid Valves for Sample,
Zero Gas and Span Gas

Remote control for sample, cali-
brate and backpurge is standard

Automatic Sample Filter Backpurge
(Option)

Applications

Raw exhaust vehicle emissions
Catalytic converter testing

Detection of trace hydrocarbon
levels in purity gases used in the
semiconductor industry

Monitors hydrocarbon contami-
nants in air and other gases

Carbon adsorption regeneration
control

Measuring engine combustion
efficiency

LEL monitor of solvent-laden air
Cryogenics/liquefaction
Clean room applications

Stack gas hydrocarbon
emissions moritoring

Model 3-300 A O Bulletin 17052




Principle of Operation:

The Model 3-300 A uses the flame ionization detection (FiD) method 1o
determine the presence of total hydrocarbon concentrations in a
gaseous sample.

Burning hydrocarbon free hydrogen in hydrocarbon free air produces a
negligible number of ions. A hydrocarbon sample introduced into this
{lame starls a very complex ionization which creztes a larger number of
ions. A polarizing high voliage is applied between two elecirodes around
the burner jet and produces an electrostatic field. Now pasitive ions
migrate 10 the collector elecirode, and negative ions migrate 10 the high
voliage electrode. The so generated ionization current between the two
electrodes is directly proportional to the hydrocarbon concentration in
the flame and is measured by the electrometer amplifier.

A sample pressure regulator provides a controlied back pressure at the
sample capillary which gives admittance of a consiant sample llow rate
10 the burner. This technigue without the conventional sample back
pressure regulator is used by J.U.M. Enginieering since 20 years for
highest sample fiow rate sizbility and lowest mainienznce. A compactly
designed flow contro! module for the control of fuel and zir flow rates via
needle valve restrictors uses high precision pressure regulators. The
needie valves are adjustable for easy optimizziion of the burner.

Options:

® 0-20 mA or 4-20 mA recorder output

@ Adjustable 100 mVolt to 5 mVolt DC recorder output
® Remote range control

® Automatic range coniroi

m————— ot e e s

FLOW DIAGRAM

AR CAMIANY -nx
SAPL CAMLLARY
FYOASS CaPTIARY
PSS

[
T N
I | e

Standard specifications:

Analysis Method:
Sensitivity:
Response Time:
Zero Drift:

Span Dritt:

Linearity:

Oxygen Synergism:
Ranges: )

Outputs:
Display:

Zero/Span Adjust:
Fuel Consumption:

Analysis Temperature:
Power Requirements:

Ambient Temperature:
Dimensions:

Weight:

Flame lonization Detector (FID)

Max.: 1 ppm CH;, tull scale

90% of full scale in less than 1 second
1.5% of full scale pet 24 hours

1.5% of full scale per 24 hours

Within 1%

Less then 1% of selected range

Any five of the foliowing:

0-10, 100, 1000. 10.000. 100.000 ppm
or 50, 100, 500. 1000. 5000, 10.000
or 0~100% LEL or other o be specified

" Digital
Manua! on front panel
Hydrogen: 20 cc min 2t 22 psig (1.5 Bar)

0-10 Volts D.C. ang 4-20 mA

40% H,/60% He: 80 cc'min at 22 psig (1.5 Sar)

Adjustable 200 to 400 °F (93 to0 204 °C)
110 Volts, 60 Henz AC. §00 Watts

220 Volts, 50 Hertz AC. 800 Watis
(other on request)

41°F 10 110°F (510 23°C)
Width 483 mm (19 inch)

Depth 460 mm (18 inch)
Height 132 mm (5,12 inch)

OUTLINE
DIMENSIONES

33 Ibs (15 kg)

" 19 Inch
483 mm

J.U.M. Engineering Ges.m.b.H.: reserves the right, at any time and without notice, to change specifications presented within this data sheet,
and assumes no responsibility for the application or use of devices herein described.

Warranty I

J.U.M. Engineering Ges.m.b.H.: warrants each new unit of its manufacture 1o be free of defects in material and workmanship for one year from the

date of delivery.
Made in Germany

© J.U.M. Engineering GmbH

J.U.M. Engineering Ges.m.b.H.
LiebigstraBe 13

85757 Karlsfeld

Phone 011-49-8131-28795

Fax  011-49-8131-288%4

S20528241

Repr

Environmental Equipment Systems
5922 Portal Drive
Houston, TX 77096
Ph 713/723-0642
FAX 713/635-3004
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Procedures Used for Calibrating VOC Analyzer

The VOC analyzer was calibrated (prior to each sample run)
e following manner:

A zero gas (Pure Nitrogen) was introduced into the
analyzer and the Zero Control adjusted so that the
analyzer read zero.

A high-level calibration gas, with a concentration equal

to approximately 80% of the applicable analyzer span, was

introduced into the analyzer and the Span Control
adjusted so that the analyzer read the tagged value of
the calibration gas.

A mid-level calibration gas, with a concentration equal

to approximately 50% of the applicable analyzer span, was

then be introduced into the analyzer. The analyzer
reading was compared to the tagged value of the
calibration gas.

A low-level calibration gas, with a concentration equal
to approximately 25% of the applicable analyzer span,

will next introduced into the analyzer. As with the mid-

level gas, the analyzer reading was then compared to the
tagged value.

The analyzer was considered acceptable for testing if the
readings obtained during the mid-level and low-level
calibration gas checks were both within * 5% of the
tagged value.

95




96



APPENDIX H

ENERAC 3000 Analyzer Information
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ENERAC 3000sem quality assured, compliance level emission
analyzer provides a sound, cost-effective approach to establishing a
complete, comprehensive and reliable emissions database.
Advanced SEM™ sensor technology, Quality Assured/Precision
Control Modules (QA/PCM, Integrated Sample Conditioning
System, and documented Quality Assured/Calibration Certification
Protocol (CA/CCP) provige positive assurance of instrument perfor-
mance, and the generation of compliance-level NO, NO,, NO,,
SO,, and CO data.

The ENERAC 3000sem provides facility operators a low cost, easy-
to-implement capability to develop timely and representative data
for CAAA requirements:

& NO, RACT ® Enhanced Monitoring
® Operating Permits  ® Audits
= CEMS Back-up ® Emission Rates
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‘el 3000sem Specifications

ICAL:

ASE: 187 x 137 x 6" Alununum carrying case with
k. Weight: 22 1bs.

YOBE: 24°L. x 3/8"0D. incone! probe with
astelloy X sintered filter anc 1/2" deflector mount-
 on permeation drier housing. Probe housing
INects 1o instrument via a 10 ft. Viton hose,

.ax, continuous temperature: 1800 deg. F.

ax. sample dew point [past dryer} 50 deg. F. @
0 ce/min. [Natural gas fuel @ 0% oxygen).

TRICAL POWER:

ATTERY: 6V rechargeable, sealed lead-acid cell.
ree hour continuous batiery operation. Quick 6
Jur recharge.

7:120V/60 Hz. and 220V/50Hz standard.

C: 1140 VDU/3A standard. '

LAY:

5" High by 24 Character single line LCD with
acklight illumination anc adjustable viewing
“gle.

TER:

ZIKO 47, 40 char. per line thermal printer with line
-ad button and with end of paper override.
perates in any of four modes:
IXT MODE: 25 line printout of instant values of all
easured parameters. {time req. 20 sec.)
_OT MODE: Any one parameter vs. time plotted.
ordinate scales: full, half, quaner.
me scale: Selectable, 1 sec/dor-1 min/dot in 1
2¢/dot intervals.
parameter plot CO-OXYGEN-NO,-EFFICIENCY,
~gie scale.
ALIBRATION CERTIFICATION
ROTOCOL {QA/CCP}): Automatic
rintout of calibration test results,
rwcluding sensor and filter performance
tatus and diagnostics.
XTERNAL PRINT MODE: Prints messages sent via
$-232 port.

RAGE:

itemal: 80 individually selectable buffers hold one
omplete set of measuremens each in Non voiatile
aemory. Buffer contents can e sent to printer or
5232 port.

XTERNAL {OPTIONAL]: Accessory pocket compurer
an store up to 300 measurements in non volatile
1emory.

MUNICATIONS:

'$-232 PORT: RS232¢ port (DTE), 1200 baud
sefault, 300-9600 baud user selectable, half
fuplex, 1 start bit, 8 data bits, 1 stop bit, no parity.
TLEPHONE PORT: Internal 1200 baud modem
onnects to a modular phone fine for remote
ommunication.

OFTWARE:

ZNERCOM™ for WINDOWS® software. 3.5°
diskette, includes monitor, alamms, programming
fuels, bar graphs and muttiple time plots. Also
available on DOS.

Complete package for SHARP 1600 pocket
computer

ZELLANEOUS:

“UELS: 15 fuels, 3 in foreground, 12in

sackground standard. Custom fuels available

n request

O ALARM: Selectable 0-2000 PPM in 10 ppm steps.
“OMBUSTIBLES IN ASH: Preseiable 0-100% in

5% steps.

VIESSAGES: User friendly diagnostic and help

nessages.
ZAUBRATION: Autogas span plus user selectable
ULO 2ero on SIaM.

T ENERAC- 1300 Shames Drive, Westbury, NY 11590 3
(516) 997-2100 * 1-800-695-3637 * Fax: (516) 997-2129 &I

MEASURED PARAMETERS Range . Resolution Accuracy
1. AMBIENT TEMPERATURE 0-150°F 1“ForC 3°F
iIC sensor Degrees F or £
2. STACK TEMPERATURE 0-2.000° F 1°F 5°F
Type K thermocouple Degrees 7 or C {1.100° C} (req
3. OXYGEN (O} 0-25% 0.1% 0.2%
Electrochemical cell. Life = veass
4. SEM NITRIC OXIDE (NO! 0-1,000 PPM 1 PPM 2%
W Electrrochemical cell Life 2 veaws of reading*
5. SEW NITROGEN DICXIZE {NO;) 0-500 PPM*™* 1 PPM 2%
M Stectrochemical cell. Life I years of reading”
6. SEM CARBON MONCXIDZ {CO} 0-2.000 PPM** | PPM 2%
B Slectrochemicai cell. Lfe 2 veas of reading”
7. SEM SULFUR DICXIDE {$Q) 0-2,000 PPM** 1 PPM 2%
M Electrrochemical cefl. Life I vears of reading”
8. COMBUSTIBLES (GASES) 0-6% 0.01% 10% of reading
Caralytic sensor. Life ingefinie. in CH4 gas
9. SEM SINGLE, "DUAL RANGE™ SENSOR 0-2.000 PPM? 1 PPM* 2%
Mg CARBON MONOKXIDE {CO; 0-20.000 PPM of reading™*
10. SEM: SINGLE, "DUAL RANGE™ SENSOR 0-1.000 PPM? 1 PPM* 2%
Wiy NITRIC OXIDE (NO} 0-4.000 PPM of reading™?
11. TIME/DATE Tire in hours, minutes, seconds. Date in month, day. year format.
COMPUTED PARAMETERS Range Resolution Accuracy
1. COMBUSTION EFFICIENCY 0-100% 0.1% {4 loss):
Heat loss methog. Unigue ‘our 10ss factors 19 {above HyO
compuiation {dry Gas. waier \2D0r, gaseous condensation
combustibles. combustioies ir: 2sh). 2% (below HyO
condensation
2. CARBON DICXIDE {COy) 0-40% 0.1% 5% of reading
3. EXCESS AR 0-1000% 1% 10% of reacing
4. OXIDES OF NITROGEN [NO,} 0-1500 PPM~~ 1 PPM 2%
of reading*
5. EMISSIONS 1. (CO. NO,, SO} 0-2500 milligrams/ 2 mg/m3 5%
cubic meter of reading™
6. EMISSIONS 2. {CO. NO,. 5O 0.000-9.999 ibs./ 0.001 Ibs./ 5%
{Oxvaen correctior: facor 1or emissions miltion 8TU MMEBTU of reading”
agjustaple 0-20% m 1% steds plus TRUE).
7. EMISSIONS 3. 0-9.99 grams/ 0.001 gms/ 10%
brake hp-hr brake hp-hr of reading”

* When tested according to 40 CFR 60, RAA test.
** Other ranges available upon request.

Operational Flexibility

Historically, Clean Air Permits have been
established using emission factors — half of
these permits may be grossly understated,
thus reducing long term operational fiexi-
bility. Many of the strategies being
developed to provide future plant opera-
tional flexibility will rely on establishing
accurate, defendable and cost-effective
emissions data. ENERAC 3000sem provides
the most comprehensive and complete
NO, measurement available. Numerous
independent studies have demonstrated
ENERAC's ability to supply data that meets
EPA enhanced monitoring performance
requirements.

= Passed 40 CFR 60, Appendix B
Performance Specification 2

« Passed NO, Conversion Efficiency
of Method 20, 40 CFR 60, App. A

* Passed Method 6C.5.1.5 and 7E
Integrated Sample Conditioning
requirements, 40 CFR 60, App. A

= Received Blue Ribbon Certificate

- of Verification from the Center for
Emissions Research & Analysis

*Low range measurements,

Operator Training & Certification

SEM electrochemical portable instrumenta-
tion is an important, cost-effective method
to acquire compliance-level emission data.
To ensure proper implementation, the
operator should be trained as to the
instrument’'s capabilities. ENERAC offers a
Factory Training and Certification Program
as proposed under 40 CFR 64 and
detailed in the Enhanced Monitoring
Reference document.

Remote Operation

2-way advanced communication and
remote operation includes remote factory
check and repair, and remote operation
and reporting.

Accessories

A complete line of supporting accessories
is available, and includes:
» Portable Gas Calibration Kit
= Dilution Kit for very high concentra-
tions .
= Computer Interfaced Software
= High Temperature Heat Shield
. = SEM single, “Dual Range” Sensors
CO and/or NO

Enerac is 8 trademark of EES, inc

SEM is a trademark of SEM Comp.

Wi is a regi - of Mi oft Corp.
Specifications subject 1o change without notice.
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CHAPTER 1

FUNDAMENTALS

The ENERAC Model 3000 Integrated Emissions System is a portable state of the
art analyzer designed for the following tasks:

A. To measure the oxide of nitrogen emissions from stationary combustion
sources in accordance with the EPA Provisional Reference Method
(EMTIC CTM-022.WPF) for portable NOX analyzers.

B. To measure the emissions of carbon monoxide, sulfur dioxide and gaseous
combustibles and oxygen from stationary and mobile combustion sources.

C. (OPTIONAL) To measure the stack gas velocity and volumetric flow rate and
emission rates according to Method 2 Appendix A of 40CFR60.

C. To assist the operator of a combustion source with the task of optimizing its

performance and saving fuel.

D. To be used as a management tool to assist the plant manager with keeping
records and controlling costs. '

The ENERAC Model 3000 is the most advanced instrument of its type. It uses the
latest proprietary (SEM INSIDE (TM)) electrochemical sensor technology to
measure emissions. To meet the accuracy requirements of the EPA reference
methods each SEM sensor is supplied with three Precision Control Modules
whose function is to select the measurement range (low, mid and high) that is
appropriate for a particular measurement.

The ENERAC also uses the best available conditioning system technology
(proprietary permeation drier configuration) for accurate transport of the sample .
gas to the instrument. It also uses sophisticated electronics and programming
design for increased accuracy and flexibility. It measures 3 temperatures and 6
different stack gases. It computes efficiency of combustion as well as excess air
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and carbon dioxide. In addition, it computes emissions in five different systems of
units (ppm, milligrams/m3, 1bs/MMBTU, grams/brake horsepower -hour and lbs /
hour). It stores, prints and plots data. It communicates with a variety of other
computers located near by via its RS-232 port, or remotely by telephone
connection. It has a library of 15 fuels and over 100 diagnostic and help messages
and can operate either on its rechargeable batteries, AC power, or from an external
6 Volt battery, or an 11-36 VDC (external battery system).

ENERGY EFFICIENCY SYSTEMS has years of experience in the manufacture
and marketing of combustion and portable emission analyzers. The model 3000 is
based on this experience, together with the latest innovations in electronic and
sensor technology. It also expresses our basic conviction that communications and
artificial intelligence are the basic ingredients of the instrument of the future.

The instrument operates basically as follows:

You select a sensor module (CO, NO and SO2) whose range is appropriate to the
measurement and set the Enerac for the chosen modules. You then insert the probe
in the stack of an operating combustion source such as a boiler, furnace or
combustion engine. A pump located inside the instrument draws a small sample of
the stack gas. The sample is conditioned before entering the analyzer. A number of
sensors analyze the contents of the stack gas and its temperature and calculate and
display the results. The results can also be printed, stored or send to another
computer either by direct connection or by the telephone lines. The source
operator makes the required adjustments based on the analysis of the stack
conditions to optimize performance.

A. UNPACKING THE INSTRUMENT
Every ENERAC model 3000 includes as standard equipment:

1. One Emissions Analyzer model 3000 (includes a roll of printer thermal paper).
2. One stack probe and permeation drier housing.

3. One 14" inconel probe extension and Hastelloy X sintered filter.
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CHAPTER 11
CALIBRATION

Every instrument must occasionally be calibrated against some known value ofa
parameter in order to make sure that its accuracy has not deteriorated.

The instrument software make sure that the display readout is always a linear
function of the source excitation (i.e. gas concentration or temperature etc.). You
therefore need only two points on the straight line to calibrate a parameter over its
entire range. Usually, the first point chosen is the zero value (called zeroing the
instrument). The second point has to be set by using some known value of the
parameter being calibrated (i.e. using for example 200 PPM certified carbon
monoxide gas to set the display to read 200). Sometimes the second point is not
needed, if the slope of the parameter is known and is always the same ( for
example for the stack temperature the slope of the curve is well known and you
don't need a span calibration).

Traditionally, both zeroing and span (i.e. second point) calibration was done
manually, by rotating suitable potentiometers until the display was set to read first
zero in ambient air and then the correct value using span gas.

‘With the introduction of microprocessors, it became a simple matter for
instruments to zero themselves automatically upon start up (AUTOZERO)

without having to use any adjustments However, this simplification requires
caution. The instrument must be started in a true "zero" environment. Otherwise it
will assume as "zero" non zero conditions and give erroneous readings. (Example:
Never autozero the ENERAGC, if the probe tip is still hot followmg a recent
measurement.)

The ENERAC carries out this improvement in automatic calibration procedure one,
step further. It does away with all potentiometric span adjustments. You just tell it

the value of the calibrating parameter that you are using and the instrument adjusts
itself automatically. :

In addition, it carries out a systematic checkout of sensor performance and
instrument integrity through a novel approach called the "ENERAC
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CALIBRATION PROTOCOL". This protocol is explained below.

The ENERAC will "auto zero" itself every time you start the instrumenf, provided
you push the ENTER key. Span calibration will be carried out on request.

You should carry out a span calibration every 3-4 months to maintain an
instrument accuracy within specifications. Some regulatory requirements specify
that a span calibration be carried out before each measurement. In that case you
may find the EES portable calibration kit very useful.

A. THE ENERAC CALIBRATION PROTOCOL

To maintain the integrity and accuracy demanded of a regulatory compliance
apparatus, the ENERAC 3000 has been given an extensive and comprehensive
"calibration protocol", that will appear on its printer every time a calibration is
carried out.

The protocol checks both instrument zero and span performance and serves to
instill to the operator confidence on the integrity of his data.

1. The autozero protocol.

Every time the ENERAC is autozeroed, the performance of the sensors is

checked to make sure that sensor zero baselines are within the prescribed
limits.

If one or more of the sensors are outside the specified limits a message will

appear on the display and printed simultaneously on the ENERAC's printer for
documentation.

2. The span calibration protocol.
Since the calibration protocol checks the sensor's selectivity against interfering
gases, you must always use SINGLE TOXIC GAS MIXT URES (i.e. do not use

mixtures containing two of the following gases in one cylinder: carbon
monoxide, nitric oxide, nitrogen dioxide and sulfur dioxide).
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(The only exception to the SINGLE TOXIC GAS rule is to use a blend of NO
and SO2 gas bal. Nitrogen, in order to determine the performance of the NO
sensor filter media. Cross interference of the NO sensor to SO2 gas is detected
only, if NO gas is present! Do not use, however, this blend to carry out any
calibrations. Use it just to check sensor response.)

Every time the ENERAC is calibrated using span gas, a number of different
parameters are checked for satisfactory performance.

The following messages appear always on the ENERAC printer:

"ENERAC CALIBRATION PROTOCOL"
"TIME: XX:XX:XX DATE: XX/XX/XX"

followed by a series of messages.
a. Air leak check.
The instrument is checked for air Ieéks during span calibration.

The air leak check is carried out only when calibrating the NO sensor, since
NO span gas must always have zero oxygen.

If a leak is detected the following messages appear on the printer:

"SENSOR CALIBRATION FAILED"
"DETECTED SYSTEM AIR LEAK"

If an air leak is discovered, first check the gas connection to the tip of the probe
to make sure that it is air tight. Following this, determine if the leak is in the
probe or in the instrument. You can do this by passing the probe and feeding
the gas to the instrument directly. Contact EES for further assistance.
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b. Sensor sensitivity check.

The output of the sensor undergoing calibration is checked against its original
sensitivity that has been stored in its memory. If the sensor's sensitivity is
within the acceptable limits, the following message appears on the printer:

"SENSOR CALIBRATION SUCCESSFUL"
"XX SENSOR OK"

where XX refers to the sensor being calibrated.

If the sensor's sensitivity is slightly outside acceptable limits, but the sensor is
still functioning properly, the following messages appear on the printer:

"SENSOR CALIBRATION SUCCESSFUL"
"REPLACE XX SENSOR SOON OR CHECK GAS"

The purpose of the last message is to warn the operator that the sensor might -
soon need replacement, or that the wrong span gas value has been entered
accidentally.

Be careful when calibrating the NO2 sensor with span gas. NO2 span gas
concentration deteriorates with time. Don't use any cylinders that are more

than 6 months old. Buy from a reputable supplier. Don't use any external
desiccants or water traps.

If the sensor's sensitivity is considerably outside acceptable limits, the sensor
is considered as not functioning properly and should be replaced. The
following messages appear on the printer: '

"SENSOR CALIBRATION FAILED"
"REPLACE XX SENSOR OR CHECK SPAN GAS"

c. Sensor selectivity check.

The Precision Control Modules of the CO, NO and SO2 sensors have long life
inboard filters to remove any interfering gases that may be present in the '
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sample. .

Filter life depends on the sensor, the concentration of the gas and exposure
time of the interfering gas. Typically, for the ENERAC's SEM sensors it is
200,000 PPM-hours for the CO sensor and 20,000 PPM-hours for the NO
sensor to NO2 gas and 70000 PPM-hours to SO2 gas.

If the cross sensitivity of the interfering gas rises to 2% for CO or 6% for NO
the following wamning message will appear on the printer:

"REPLACE XX SENSOR FILTER SOON"

If the cross sensitivity of the interfering gas rises further (i.e. 5% for the CO
sensor) the following message will appear on the printer:

"REPLACE XX SENSOR FILTER "

Please keep in mind that irrespective of the inboard filter performance, the
ENERAC mathematically compensates for any residual cross sensitivity, so
that measurements can be taken with reasonable accuracy (but not compliance
level accuracy), even if the filters need replacement.

B. AUTO ZEROING THE INSTRUMENT.

Every time you turn the instrument on, you should wait for 2 minutes for the
ENERAC to warm up( OR UNTIL THE GREEN "PROBE OK LED TURNS ON).
At the end of the warmup period the ENERAC reads the output of all sensors and
sets them all to zero with the exception of the oxygen that it sets to 20.9%. (The
ambient temperature is read directly). Consequently, it is very important that at
the moment of "zeroing" the probe tip is at room temperature and the environment
is clean from traces of carbon monoxide or other gases.

_ NOTE: In practice AUTOZEROING is only needed once at the beginning
of a day of measurements. The ENERAC will not have sufficient zero drift during
the next 24 hours to require additional autozeroing procedures.

You can bypass the AUTOZERO procedure by pressing any key other than the
"ENTER" key, when prompted to do so by the display.
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If the instrument has not been used for quite some time, it is a good idea to give it
a longer warmup period. To do this turn the unit off at the end of its initial
warmup and then turn it immediately back on.

If you accidentally shut off the unit, while the probe is still in the stack, turn the
unit back on and bypass the Autozeroing procedure by pressing any key other than
the

"Enter" key when the message "press enter to autozero” appears.

C.INSTRUMENT SPAN CALIBRATION.

Ideally, you should span calibrate the instrument every time you replace a
Precision Control Module. At a minimum, once every 3-4 months you should
perform a span calibration of the instrument. The parameters that require a span
calibration are: carbon monoxide, combustibles, nitric oxide, nitrogen dioxide and
sulfur dioxide.

There is, also, a span calibration for the ambient temperature sensor.

For instruments that have the stack-velocity (S-V) option, there is an additional

calibration of the very low pressure sensor and a command to adjust the Pitot tube
factor.

You can carry out all span calibrations in sequence or just one only, if you wish.

You can use your own span gas, or if you need to calibrate the ENERAC in the
field, you can use the convenient gas calibration kit supplied by, Energy Efficiency
Systems.

1. Span calibration using the EES kit.

The gas calibration system supplied by EES is shown in Fig. 9. The kit
comes with a gas cylinder containing a mixture of 200 PPM carbon
monoxide (typically) , 1.0% methane and balance nitrogen. For NO, NO2
and SO2 calibrations you must order extra gas cylinders containing the
desired type of span gas. All four gas cylinders and apparatus fit inside a
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carrying case for easy transportation to the field.
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FIGURE 9

Follow the instructions supplied with the calibration kit for proper span
calibration.

For the span calibration of the AMBIENT TEMPERATURE follow the
directions in section 2 below.

2. Span calibration using'your own gas.’

If you wish to use your own gas to perfonﬁ span calibrations you must take
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certain precautions, in order to calibrate the sensors properly.

Preferably, for greatest accuracy it is recommended that you use a span gas
value close to the emission concentration you expect to measure. ‘

To carry out a span calibration USING YOUR OWN GAS APPARATUS

3YPASS
FLOW

A
|
) il
SET 7O 420 CO/MIN. 177

BAL. N2
RUEBELD

BUL3

ENERAC 3000

seane

0
et

(Use single toxic gas mixture!)
FIGURE 10

follow the steps below:

1. Set up your calibration apparatus as shown in fig. 10.
Notice that you need a number of certified gas cylinders. Make sure you use

the calibration accessory supplied with your instrument. The accessory
ensures proper gas flow to the ENERAC. |
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You must not feed gas to the ENERAC under pressure and you must not
starve the ENERAC's pump for gas. When feeding the gas to the ENERAC
you must maintain the pressure reasonably constant. This is a requirement
of all diffusion type sensors.

Connect the calibration accessory to the ENERAC probe. Make sure the
rubber bulb is inserted past the square grooves located at the probe tip.

Connect the other end of the calibration accessory to the gas cylinder.

Make sure the concentration of the calibration gas is within the range of the
Precision Control Module selected for each sensor. Do not under any
circumstances, use gas that will over range the PCM. Preferably, do not
calibrate with gas whose concentration is lower the PCM’s range’s lower
boundary. |

The Carbon Monoxide gas can be in the range 30-20000 PPM 2% accuracy
with the balance nitrogen, preferably.

The ComBustible gas can be in the range 0.07%-3.0% methane, 2%
accuracy with the balance nitrogen or air.

The NO span gas can be in the range 10-3500 PPM, 2% accuracy with
balance nitrogen.

The NO2 span gas should be in the range 50-500 PPM, 2% accurécy
balance air, preferably.

The sulfur dioxide span gas can be in the range of 30-7000 PPM, 2%
accuracy, balance nitrogen, preferably.

Ifyou plan to calibrate all sensors, follow the order of their appearance on
the display. This is desirable in order to set the compensating matrix for

cross sensitivities, properly.

2. Turn the instrument on; press ENTER to autozero and wait until the
following message appears on the display: :
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"INSERT PROBE"
3. Push the "SET" button and observe "SET" LED turn on.
4. Push the "NO/NO2" button. The following message will appear:

"CMB SPAN GAS: 0.11%"

Step 45 below demonstrates how to by pass an unwanted span calibration
and proceed to the next one.

5. (If you wish to skip the Combustibles calibration push the "ENTER"
button. The display will read :

"PUSH ENTER KEY!!".

Press any button, except the "ENTER" button and the unit will skip the
combustibles calibration and proceed to the next one.)

6. To carry out the combustibles span calibration, use the "UP" or "DOWN"
buttons until the display reads the same combustibles value as that printed
on the combustibles (methane) gas cylinder label. Then press the
"ENTER" button. The following message will appear on the display:

"PRESS ENTER KEY!!"

7. Open the span gas valve and set your gas bypass flow (as indicated by
the small flow meter of the calibration accessory) to 200-400 cc/min Make
sure the flow rate indicated is reasonably constant. Press the "ENTER" key.
The following message will appear on the display:

"FEED GAS NOW and WAIT"

8. Make sure you keep the gas flow reasonably constant by monitoring the
flow meter. At the end of approximately three minutes the ENERAC will
record and store the combustibles sensor response and define it as the value
that you set earlier on the display. “ |
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When the following message appears on the display:

"CO SPAN GAS: 200 PPM"
it means that you are finished with the combustibles span calibration and the
instrument is prompting you to perform the CO calibration next. Shut off

the gas!

9. To carry out the CO (carbon monoxide) span calibration follow the
procedure outlined above for the combustibles calibration.

A number of important messages, that are part of the "ENERAC
CALIBRATION PROTOCOL", will appear on the printer at the end of the
CO calibration.

If you wish to skip the CO sensor calibration proceed as in step 5. The
following message will appear on the display:

"NO SPAN GAS: 200 PPM"
prompting you to carry out this calibration.

Please note that according to "ENERAC Calibration Protocol" this
calibration also checks the performance of the CO sensor filter.

You may carry out or by pass this calibration, as you wish.

10.The next sensor calibration in line is sulfur dioxide an‘d the following
message will appear on the display;

"SO2 SPAN GAS: 200 PPM"

If you wish to cai'ry out any of these calibrations, proceed as outlined in
steps 6, 7 and 8.

IMPORTANT NOTE: SO2 AND NO2 gases are "sticky" gases. That means
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that they tend to adsorb partially to the surface of materials causing a slow
dovn of the response time of the instrument. For this reason, it isagood
practice when calibrating with SO2 or NO2 span gases, 10 begin feeding
the gas at least four minutes before executing the span calibration!

11. The last sensor calibration to be carried out is nitrogen dioxide and the
following message will appear on the display:

"NO2 SPAN GAS: 100 PPM"
prompting you to carry out this calibration in turn.

Please note that this span calibration also checks the performarce of the
NO sensor inboard filter and in addition, the performance of the SO2
sensor according to the "ENERAC Calibration Protocol".

At the end of all span gas calibrations the following message will appear on
the display:

"ATEMP OFFSET +0 C"

12.The final span calibration corrects for any inaccuracy in the ambient
temperature reading. This calibration allows you to make minor corrections
so that the ENERAC will read the exact ambient temperature.

You can only enter the correction in degrees Celsius. Use a good
thermometer to compare with the ENERAC's ambient temperature reading
and correct accordingly. '

At the end of the span calibration procedure the following message will
appear on the display:

"WAIT TWO MINUTES!!"

' The instrument is now purging any traces of remaining gas.

At the end of the two minute period it will perform an "auto zero" and it will
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be ready for measurements by displaying any two stack parameters.

NOTE: IF you wish to exit the span calibration procedure at any time, other
than when the message "FEED GAS AND WAIT" is displayed simply press
the "SET" key and observe the "SET LED" turn off.

Whenever the message "FEED GAS NOW AND WAIT" appears, the
ENERAC is inside a software loop and will not respond to any keys or
communicate with external computers. SHUT THE INSTRUMENT OFF, IF
YOU HAVE TO ABORT A SPAN CALIBRATION.

INCREASED ACCURACY REQUIREMENTS

. ALLOW THE INSTRUMENT TO REACH AMBIENT TEMPERATURE
BEFORE CARRYING OUT A SPAN CALIBRATION OR MEASUREMENT.

. FORNO, NO2 AND SO2 CALIBRATIONS, FEED THE SPAN GAS FOR A
MINIMUM OF 10 MINUTES BEFORE EXECUTING THE SPAN
CALIBRATION PROCEDURE.

. DURING A MEASUREMENT MAINTAIN THE SAME FLOW RATE INTO
THE INSTRUMENT (+/- 10%) AS DURING SPAN CALIBRATION BY
ADJUSTING THE SAMPLE PUMP VOLTAGE, IF NECESSARY.

_ TO ACHIEVE THE BEST MATHEMATICAL COMPENSATION, USE NO2
SPAN GAS TO CALIBRATE, WHOSE CONCENTRATION IS '
APPROXIMATELY THE AVERAGE CONCENTRATION OF YOUR
EXPECTED EMISSION.

_ CHECK THE NO FILTER INTERFERENCE REJECTION OF SO2 GAS BY

FEEDING A BLEND OF KNOWN CONCENTRATIONS OF no AND $02
GASES. : o
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MEASURED PARAMETERS:

1. AMBIENT TEMPERATURE.

2. STACK TEMPERATURE.

3. OXYGEN.

4. NITRIC OXIDE(NO).

5. NITROGEN DIOXIDE(NO?2).

6. CARBON MONOXIDE.

IC sensor. Degrees F or C.
Range: 0-150 degrees F
Resolution: 1 degree F or C.
Accuracy: 3 degrees F

| Type K thermocouple. Degrees F or C

Range: 0-2000 degrees F (1100 C).
Resolution: 1 degree F.(1 C.)
Accuracy:.5 degrees F.

Electrochemical cell. Life 2 years.
Range: 0-25%

Resolution: 0.1%

Accuracy: 0.2%

Electrochemical (SEM (TM)) cell. Life 2
years.
PCM Ranges: 0-300 PPM.
0-1000 PPM (300-1000)
0-3500 PPM (1000-3500)
Resolution: 1 PPM
Accuracy: 2% of reading (*)

Electrochemical (SEM (TM)) cell.Life 2
years.

Range: 0-500 PPM.

Resolution: 1 PPM

Accuracy: 2% of reading (*)

Electrochemical (SEM (TM)) cell. Life 2
years. ‘
PCM Ranges: 0-500 PPM.
0-2000 PPM (500-2000)
.- 0-20000 PPM (2000-20000)
Resolution:1 PPM '
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Accuracy: 2% of reading (*)

7. SULFUR DIOXIDE. Electrochemical (SEM (TM)) cell. Life 2
 years. |
PCM Ranges: 0-500 PPM.
0-2000 PPM (500-2000)
0-7000 PPM (2000-7000)
Resolution:1 PPM
'Accuracy: 2% of reading (*)

8. COMBUSTIBLES(GASES). Catalytic sensor. Life indefinite.
Range: 0-6.00%
Resolution:0.01%
Accuracy:10% of reading in CH4 gas

9. TIME/DATE. Time in hours,minutes,seconds. Date in
month, day,year format.

(*) When tested according to 40CFR60, RAA test.

COMPUTED PARAMETERS:
1. COMBUSTION EFFICIENCY. Heat loss method. Unique four loss factors
computation.
(dry gas, water vapor, gaseous
combustibles,combustibles in ash)
Range: 0-100%
Resolution:0.1%
Accuracy(4 loss): 1% (above H20
condensation)
2% (below H20
condensation)
2. CARBON DIOXIDE. Range:0-40%

Resolution:0.1%
Accuracy:5% of reading.
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3. EXCESS AIR. Range: 0-1000%
Resolution:1%
Accuracy:10% of reading

4. OXIDES OF NITROGEN. PCM Ranges: 0-§00 PPM.
0-1500 PPM (800-1500)
0-4300 PPM (1500-4300)
Resolution: 1 PPM
Accuracy: 2% of reading (*)

5. EMISSIONS 1. Range:0-2500 milligrams/cubic meter
(CO, NO, NO2, NOX, SO2) Resolution: 2 mg/m3
Accuracy: 5% of reading

6. EMISSIONS 2. Range: 0.000-99.99 1bs./million BTU
(CO, NO, NO2,NOX, SO2)  Resolution: 0.01 Ibs./ MMBTU
Accuracy: 5% of reading
(Oxygen correction factor for emissions adjustable 0-20% in 1% steps plus

TRUE).
7. EMISSIONS 3. Range: 0-99.99 grams/brake hp-hr
Resolution: 0.01 grms/bhp-hr
Accuracy: 10% of reading
PRINTER:

SEIKO 4",40 char. per line thermal printer with form feed and line feed buttons
and with end of paper override.

Operates in any of four print modes:

1. TEXT MODE. 25 line printout of instant. values of all measured
parameters. , (time req.20 sec.)
2. PLOTMODE. Any one parameter vs. time plotted.
3 ordinate scales: full, half,quarter.

Time scale: Selectable,1 sec/dot-1 min/dot in 1 sec/dot
intervals.
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APPENDIX I

Example Calculations
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Example Calculations

1. Determine the mass emission flow rate (lbs/hr) of carbon
monoxide from the SUE Incinerator during exhaust Sampling Run # 2.

E = (C) x (MW x (FR) x (1.55x1077)
Where,

The pollutant emission rate in pounds per hour (lb/hr)
The measured pollutant concentration in parts per
million by volume (ppmv). For Run # 2, the average CO
concentration was 108 ppmv.

The molecular weight of the pollutant. For CO, MW = 28
The flow rate of the stack gas in dry standard cubic
feet per minute (DSCFM). The flow rate for Run # 2 (as
calculated by EPA’s HP 41 “Meth 2” Calculator Program)
was 9,097 DSCFEM.

1.55x10"7 = Conversion Factor [(min-g-mole-1b)/(hr-g-ft?)]

0
mnn

2

FR

it

E = (108) (28 g/g-mole) (9,097 ft3/min) (1.55x1077 min-g-mole-lb/hr-g-£ft?)

E = 4.3 lbs/hr

2. Determine the VOC destruction efficiency of the SUE
Incinerator during exhaust Sampling Run #1.

DE = [(CF - Eex)/CF] x 100
Where,

DE Destruction Efficiency (%)

CF = Calibration fluid combusted by the SUE Incinerator
(lb/hr as Stoddard solvent). This includes both the VOC
vapors in the inlet gas stream and the liquid waste
calibration fluid burned as supplemental fuel.

VOC emission rate in exhaust stack (lb/hr as Stoddard

Eex =
solvent) .

Since the SUE Incinerator burned liquid waste calibration
fluid, it is necessary to determine both the inlet and exhaust VOC
mass flow rates in units of “lbs/hr as Stoddard solvent” instead
of “lbs/hr as propane.” This is done by converting the measured
concentrations from “ppmv as propane” to “ppmv as Stoddard
solvent” using the following equation:

ppmv as Stoddard solvent = [(ppmv as propane) x (3)]1/7.05

Where,
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3 = the carbon equivalent correction factor (listed in EPA
Method 25A) which converts “ppmv as propane” to “ppmv
as carbon” ]

7.05 = response factor (determined by a contractor during
previous VOC emissions testing at Kelly AFB) for
converting “ppmv as carbon” to “ppmv as Stoddard
solvent)

(149 ppmv as propane) (3) (1/7.05)

Average inlet VOC concentration
63.4 ppmv as Stoddard solvent

mn

(14.7 ppmv as propane) (3) (1/7.05)
6.3 ppmv as Stoddard solvent

Run 1 exhaust VOC concentration

The inlet and exhaust VOC mass emission rates (in lbs/hr as
Stoddard solvent) are then calculated as follows:

E = (C) x (MW) x (FR) x (1.55x1077)

Where,
E = The pollutant emission rate (lbs/hr as Stoddard
solvent)
C = The pollutant concentration (ppmv as Stoddard solvent)
MW = The molecular weight of the pollutant. For Stoddard
solvent, MW = 140
FR = The flow rate of the gas stream (DSCFM). The average
inlet flow rate (as calculated by EPA’'s HP 41 “Meth 2"
Calculator Program) was 10,085 DSCFM. The Run 1
exhaust flow rate (as calculated by EPA’s HP 41 “Meth
2” Calculator Program) was 9,155 DSCFM.
1.55x1077 = Conversion Factor [(min-g-mole-lb)/(hr-g-ft’)]
E (in) = (63.4) (140 g/g-mole) (10,085 ft3/min) (1.55x1077 min-g—mole-lb/hr-g-ftﬂ
= 13.9 lbs/hr as Stoddard solvent
E (ex) (6.3) (140 g/g-mole) (9,155 £t3/min) (1.55x1077 min-g-mole-1lb/hr-g-ft?)

i

1.25 lbs/hr as Stoddard solvent

The average inlet VOC mass flow rate (13.9 lbs/hr as Stoddard
solvent) is then added to the liquid waste Stoddard solvent
combusted during exhaust Sampling Run # 1 (108 lbs/hr) to obtain
the approximate amount of total calibration fluid (121.9 lbs/hr)
combusted during Run # 1. The destruction efficiency can now be

calculated as follows:

DE = [(121.9 1lb/hr - 1.25 lbs/hr )/121.9 lbs/hr] x 100
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