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; I. INTRODUCTION
M)
& - . . . . .
¢ On 18-23 Nov 37, a stationary source sampling survey for particulate emissions was
E conducted on coal-fired boilers 3 and 4 at the Grissom AFB Central Heating Plant, by the Air
Quality Function of the USAF Occupational and Environmental Health Laboratory
- (USAFOEHL). This survey was requested by HQ SAC/SGPB to determine particnlate emission
N compliance status with regards to Indiana Administrative Code. Title 325 - Air Pollution Contrel
: Board. Article 5, Opacity Regulations (325 TAC 5). and Article 6. Particulate Regulations (325
! IAC 6). Personnel involved with on-site testing are listed in Appendix A.
; Il. DISCUSSION
A A. Background
. On 7 Nov 1986, the Director, Air and Radiation Division. U.S. Environmental ::';'
Protection Agency (EPA). Region V. issued a notice of violation (NOV) to Grissom AFB for :;:- p.
3§ violation of 325 IAC 5, Opacity Regulations. The NOV was based on information submitted by ,,"_:
' the State of Indiana Department of Environmental Management and by the EPA. Observations ". ’
v indicated that boilers 3 and 4 and oil-fired boiler 1 were out of compliance with respect to visible :?;
") emissions. NS
o
To demonstrate and maintain compliance with 325 IAC 5 and other rules set forth ‘2
by the Indiana Air Pollution Control Board. EPA. Region V required Grissom AFB to: (1) P
5 conduct stack particulate emission testing on boilers 3 and 4 as specified in Title 40, Code of F_“::
Federal Regulations. Part 60(40 CFR 6()). Appendix A. Reference Method 5. (2) determine '.:'.'_t ¥
" visible emissions from boilers 1-4 as specified in 40 CFR 60, Appendix A, Reference Method 9 ::,'_.\
4 and (3) request stack testing following future major modifications to the central heating plant. . :
; B. Site Description
P
Py,
K The Central Heating Plant operates a total of five boilers for steam production:
)
) Steam Capacity
v Boiler No. Manufacturer Ib/hr Year Installed Fuel
"
P ] Springfield Boiler Co. 40,000 1955 oil
2 Springfield Boiler Co. 0,000 1955 oil
V. 3 Springfield Boiler Co. 40.000 1955 coal N
o 4 E. Keeler Co. 40.000 1960 coul -
s 5 Zurn Ind. 65.000 1980 coal N
1:, w
| )
: e
] :J‘:
4 . .' ~ .- -. -‘ . n. -\_ -_ \“\ n* \;\_ ...._' -_-\"\' RS ._v._-. " \-._-_‘-.\! ._vl'_‘
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Boilers 3 and 4 are spreader-stoker fired units with each having forced-draft and
induced-draft fans and mechanical fly-ash collection systems. The purpose of the forced-draft
fan is to supply air for combustion and that of the induced-draft fan is to maintain a negative
draft condition in the furnace part of the boiler for combustion and removal of gases and to
provide a positive static pressure at flue gas exhaust discharge points. The ash system
pneumatically removes ash from bottom-ash hoppers, sifting hoppers and mechanical collector
hoppers. Both units are fitted with a steam-operated soot blower to remove fly-ash and soot from
heat exchanger tubing.

r.-
)

Air pollution control consists of individual cyclonic dust collectors on each boiler
and a wet scrubber common to the three coal-fired boilers. The multiclone dust collector, Model
9VM-10, is manufactured by Western Precipitation Division - Joy Manufacturing Co. Each

-_..-
<n

collector consists of 36 nine-inch diameter cyclonic collectors operating in parallel. The units are Brlae!
located in the boiler exhaust duct upstream of the induced-draft fan. Ash collected by the °

multiclones is carried by gravity to a hopper. ooy

N

The exhaust effluent from each boiler is ducted to a common breeching and can be ::'_:

routed to the wet-scrubber or to a bypass stack. The scrubber is a double-alkali flue-gas g:?,.

desultfurization system using soda ash(sodium carbonate) in the scrubbing fluid and lime
(calcium hydroxide) slurry for regeneration of the scrubbing liquid. The primary purpose of the
unit is to remove sulfur from the flue gases; a secondary purpose is to remove particulates from

£ €.
N
;&“_"1

the flue gases. The system has two identical scrubber units each designed to handle 50% of the :;;
flue gases from the three coal-fired boilers. Each unit has a § ft diameter stack and terminates ".,H' .
about 70 feet above the ground. There is no requirement at this time to use the scrubber system K )
because of the low-sulfur coal being used by the plant. The bypass stack has a 5.5 ft diameter ’\:",
and terminates approximately 70 ft above ground level. The scrubber stacks and the bypass stack ‘_».
can be seen in Figures 1, 2 and 3. A flue gas flow diagram is shown in Figure 4. r{"f
RS

C. Applicable Standards L

A

'\; -
ARy
The monitoring requirements, opacity regulations and particulate regulations are o)
defined under 325 IAC 3, 5 and 6 respectively. Article 5 states that visible emissions shall not )
exceed an average of 40% opacity in 24 consecutive readings or 60% opacity for more than a KA
cumulative total of 15 minutes (60 readings) in a 6-hour period. o
'_'.s.":\

A
Under 325 IAC 6. the maximum allowable particulate emission rate from the ':f.
combustion of fuel for indirect heating is determined by the following equation: oA
7

®
Pt = Cxaxh ;:;:1-

0.75 0.25 oy

76.5xQ xN a5

S
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Where:

‘./I

If,:/

a

Pt = Pounds of particulate matter emitted per million Btu heat input (Ib/mmBtu).

C = Maximum ground level concentration with respect to distance from the point source

at the "critical” wind speed for level terrain (50 micrograms per cubic meter-
provided in standard).

e b

S ",
LAY

T,
[
o)

Q = Total source maximum operating capacity rating in million Btu per hourtmmBtu/hr)
heat input (50.8 mmBtu/hr determined from plant operation).

‘—‘: o ® .
A

0

N = Number of stacks in fuel burning operation (1).

.,_,,
N 4
- ‘l

a = Plume rise factor (.67 used for Q less than or equal to 1,000 mmBtu/hr) heat input.

'
s 2,

[

h = Stack height in feet (70 fu).

P
L
Pt

e N
M

The limit on particulate emissions determined by the above equation and values of the
variables applicable to this facility is 1.6 Ib/mmBrtu. However. particulate emissions from
facilities used for indirect heating purposes which were existing and in operation on or before

June K.1972, shall in no case exceed (.8 Ib/mmBtu heat input. State regulations are presented in
Appendix B.
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D. Sampling Methods and Procedures

IRl g
s

Boilers 3 and 4 were tested through both the scrubber and bypass stacks. Only
scrubber B was tested since we assumed that it mimicked the operation of scrubber A.
Coordination was made with plant personnel to operate each boiler at 95% capacity or greater
during testing. One of the three runs which comprised a complete test included a soot blow: this
is indicated on the field data sheets. Boiler operating logs for the test periods are provided in
Appendix C. These logs indicate hourly steam output and coal usage. Laboratory results for the
coal analysis are provided in Appendix D. Each coal sample represents an integrated sample
collected over a particular one hour test run as noted on the analysis sheet.
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325 IAC 3 requires that all emissions tests be conducted in accordance with the
procedures and analysis methods specitied in 40 CFR 60, Appendix A, Methods 1-5. Therefore.
test methods, equipment. sample train preparations, sampling and recovery. calibration
requirements and quality assurance were done in accordance with the methods and procedures
outlined in 40 CFR 60, Appendix A.
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Inspection of the stacks indicated that sampling ports had already been installed on
the scrubber stack and were located 1.4 stack diameters upstream from the stack exit and 5.6
stack diameters downstream from any disturbance (cyclonic separator). Based on a 5 ft inside
stack diameter, port location and type of sample /particulate), a total of twenty traverse points
were determined for emission evaluation. Sampling ports had to be installed on the bypass stack
and were located 2 stack diameters upstream from the stack exit and 7 stack diameters
downstream from the nearest disturbance (common breeching inlet). Based on a 5.5 ft inside
stack diameter, port location and type of sample (particulate). a total of twelve traverse points
were determined for emission evaluation. The sampling time for each sampling run was 60)
minutes; therefore, the sampling time for each point in the scrubber stack was 3 minutes and the
time for each point in the bypass stack was 5 minutes. Illustrations showing port locations and
sampling points are provided in Appendixes E - H.

Prior to every sample run on each stack, a preliminary velocity pressure traverse
was accomplished and cyclonic flow was determined. For acceptable flow conditions to exist in
a stack, the average of the absolute value of the flow angle taken at each traverse point must be
less than or equal to 20 degrees. The flow angle in the bypass stack averaged 15-17 degrees
which indicated an acceptable flow condition. Initially. the flow angle in the scrubber stack
averaged 24 degrees. This was caused by the tangential entry of the flue gas into the cyclonic
separator. Straightening vanes were installed directly above the cyclonic separator which
brought the average flow angle to 9 degrees.

During each sample run. a flue gas sample for orsat analysis (measures oxyvgen. and
carbon dioxide for stack gas molecular weight determination) was taken. Orsat sampling and
analysis equipment are shown in Figures 5 and 6. Flue gas moisture content, also needed for
determination of gas molecular weight, was obtained during particulate sampling.

Particulate samples were collected using the samipling train shown in Figure 7. The
train consisted of a button-hook probe nozzle. heated inconel probe, heated glass filter, impingers
and pumping and metering device. The nozzle was sized prior to each sample run so that the gas
stream could be sampled isokinetically: in other words, the velocity at the nozzle tip was the
same as the stack gas velocity at each point sampled. Flue gas velocity pressure was measured at
the nozzle tip using a Type-S pitot tube connected to a ten inch inclined-verticle manometer.
Type K thermocouples were used to measure flue gas as well as sampling train temperatures.
The probe was heated to minimize moisture condensation. The heated filter was used to collect
particulate materials. The impinger train(first, third and fourth impingers: modified
Greenburg-Smith type, second impinger: standard Greenburg-Smith design) was used as a
condenser to collect stack gas moisture. The pumping and metering system was used to control
and monitor the sample gas flow rate.
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W Emission calculations were done using two different computer packages. The first Ay
i of these is entitled "Source Test Calculation and Check Programs for Hewlett-Packard 41 L)
N Calculators” (EPA-340/1-85-018) developed by the EPA’s Office of Air Quality Planning and !
R Standards, Research Triangle Park NC. This has been our standard method for calculating st
‘ emission data. The second package is entitled "Stack-Pack" and was developed by Mr B.B. .,5
- Booth, Shasta County Air Quality Management District, Redding CA. Stack-Pack is made for ‘I,
1?' the minicomputer. Since Stack-Pack runs on the minicomputer and provides resultant :i;:}. :
':" calculations in a simple report format, we decided to use it for this project. First, however, it was ;f}"i
“ compared to the EPA program for accuracy. We found it compared very favorably and was even ~""’
. slightly more conservative than the EPA programs. Therefore, calculations for this project were fov
g made with Stack-Pack. All sampling data and resulting calculations from the Stack-Pack ‘,:.:.
:,‘ program are presented in Appendixes E-H; calculations from the EPA programs are found in ":;ﬁ
' Appendix I. Calibration data is presented in Appendix J. . "‘:
L
Y 33
W III. CONCLUSIONS < ,*
N\ X
;;: The following table provides operating parameters for boilers 3 and 4 during testing and o
o the resultant particulate emission rates determined from these tests. Results indicate that boiler 3 ®
) and 4 emissions through the bypass stack were well below the emission standard of (.80 g
o Ib/mmBtu with particulate emission rates of .32 Ib/mmBtu and 0.48 Ib/mmBtu respectively. ::
:" Boiler 3 emissions through the scrubber were above the standard with an emission rate of 4.18 A
- Ib/mmBtu. Boiler 4 emissions through the scrubber were below the standard with an emission li
. rate of 0.69 Ib/mmBtu. .
"]
s,
> We believe a number of factors contributed to the high particulate loading experienced :’
o with boiler 3 scrubber emissions: (1) the low percentage of carbon dioxide(CO,) in the effluent :v X
:: and (2) the fact that material collected on the filter probably contained soda ash residue from the i:\‘h-
scrubber. The low percentage of CO, found in the flue gas contributed to the high emission rate .
n since this rate is corrected to 12% CO,. Probable cause of the low CO, value was: (1) scrubber Rkt
[ 1 liquid absorbing CO, from the flue gas and (2) outside air being drawn into the scrubber through )
4,2 the bypass stack. However, low CO, was not the primary factor since boiler 4 emissions through e ‘
z the scrubber were below the standard with essentially the same low percentage of CO, in the gas : '
‘:'. stream. Also, boilers 3 and 4 performed essentially the same through the bypass stack. *
! '
o It appears that the primary cause for the high emission rate was an upset in the operation ,
o of the scrubber such as too high a concentration of soda ash in the scrubbing liquid, thereby &
causing a carry-over of lime out of the stack. »
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L IV. RECOMMENDATIONS i
" c‘?‘
:: It is our recommendation that flue gas from the coal-fired boilers continue to be routed :,":. !
::! through the bypass stack and that the scrubber not be used until retesting conducted to determine ’
the high stack emissions. The scrubber system will be evaluated when we conduct stack ’0 _
g emission testing on boiler 5 during March 1988. At this time we will evaluate inlet/outlet flue J'Q
' gas composition to scrubber B(the one tested) and A, as well as evaluating boiler emissions .;"
; through both scrubber systems(this includes a retest of boiler 3 through the scrubber). Ao
X -~
°
0 REFERENCES ]
! it
* ¥
1 1. "Standards of Performance for New Stationary Sources," Title 40, Part 60, Code of Federal Thy
? Regulations, July 1, 1986. '
~ %
o 2. Quality Assurance Handbook for Air Pollution Measurement Systems - Volume III, :«‘i’.
n Stationary Source Specific Methods, U.S. Environmental Protection Agency, n )
- EPA-600/4-77-027-b, Research Triangle Park, North Carolina, December 1984. e
O A
3. Source Test Calculation and Check Programs for Hewlett-Packard 41 Calculators. U.S. ,! y
X Environmental Protection Agency, EPA-340/1-85-018, Research Triangle Park, North Carolina, '_-:';,
b May 1987. Kbt
i Py
v 4. Booth, B.B. "Stack-Pack." Shasta County Air Quality Management District, Redding CA ; |
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8 1. USAFOEHL Test Team e
o
[ Maj James Garrison, Chief, Air Quality Function Pl
iy it
, Capt Tim Fagin, Consultant, Air Quality Engineer "f
; NN
: Capt Mary Daly, Consultant, Air Quality Engineer 5{;
- NN
h o)
1y 2Lt Robert Tetla, Consultant, Hazardous Waste Engineer '*f
L ‘ &
u Sgt Robert Davis, Environmental Engineering Technician :; !
. f :
)
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W “'n.;
5 °
o USAFOEHL/ECQ .
* Brooks AFB TX 78235-5501 et
N 0:.’
Pt
: Phone: AUTOVON 240-2891 N
& Commercial (512) 536-2891 °
- %
N 2. Grissom AFB On-site Representatives o,
: :
A 1Lt Anthony Spriggs USAF Clinic Grissom/SGPB !:
, AUTOVON 928-3017 !
. Commercial (317) 689-3017 ;E**
) AN
b Howard Holdsclaw 305 CSG/DEEV 99
Ruel Burns AUTOVON 928-2225 ’'Y
3 Commercial (317) 689-2225 ]
3| !:':
: Smedley Graham 305 CES/DEMMHZ e
» AUTOVON 928-3253 e
Y Commercial (317) 689-3253 ®
7 hog e
: 3. Environmental Protection Agency, Region V on-site representative b
g L
X Gerald R. Golubske &
' Phone: (312) 886-1968 [ )
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STATE AIR LAWS

(B) When the owner or operator elects
under Section 8(a) [325 IAC 3-2-8(1)] of
this Rule to measure carbon dioxide in the
flue gases, the measurement of the pollu-
tant concentration and the carbon dioxide
concentration shall each be on a consis-
tent basis (wet or dry) and the following
conversion procedure used;

. (100)
= F. —_—
E=Ck  &cop)

(C) When the owner or operator elects
under Section 8(a) /325 IAC 3-1-8(1)] of
this Rule to measure sulfur dioxide or
nitrogen oxides in the flue gases, the
measurement of the pollutant concentra-
tion and the sulfur dioxide and/or the
nitrogen oxides concentration(s) shall
each be on a wet basis and the following
conversion procedure used except where
wet scrubbers are employed or where
moisture is otherwise added to the stack
gases;

(20.9
(209 (1-B,,)-%0,,,.)

(D) When the owner or operator elects
under Section 8(a) /325 IAC 3-1-8(1)] of
this Rule to measure sulfur dioxide or
nitrogen oxides in the flue gases, the
measurement of the pollutant concentra-
tion and the sulfur dioxide and/or the
nitrogen oxides concentrations(s) shall
each be on a wet basis and the following
conversion procedure used where wet
scrubbers or moisture is otherwise present
in the stack gases provided water vapor
content of the stack gas is measured at
least once every fifteen minutes at the
same point as the pollutant and oxygen
measurements are made;

E=C

wol w

¢ (20.9)
»' (209 (1-B,) - %0..)

(E) The values used in the equations
under this Section are derived as follows:
C,. = pollutant concentration at stack
conditions, g/wscm (grams/wet standard
cubic meter), Ib/wscm (pounds/wet
standard cubic meter), determined by
multiplying the average concentration
(ppm) for each one hour period by 4.15 X
10% Mg/wsem per ppm (2.59 X 10" M
Ih/wsem per ppm) where M is pollutant
molecular weizht, g/g-mole (Ih/Ib-maole).

E=C

M = 64.07 for sulfur dioxide and 46.01
for nitrogen oxides.

C = as above but measured in terms of
pounds/dry standard cubic meter (Ib/
dscm) or grams/dry standard cubic meter
(g/dscm).

F,F, = a factor representing a ratio of
the volume of dry flue gases generated to
the calorific value of the fuel combusted
(F), and a factor representing a ratio of
the volume of carbon dioxide generated to
the calorific value of the fuel combusted
(F.), respectively. Values of F and F, are
given in Section 60.45(f) of 40 CFR Part
60, as applicable.

F, = a factor representing a ratio of the
volume of wet flue gases generated to the
calorific value of the fuel combusted.
Values of F, are:

(i) For anthracite coal as classified ac-
cording to A.S.T.M. D388-66, F, =
1.188 wscm/million calories (10580) wscf/
million BTU).

(ii) For sub-bituminous and bitum-
inous coal as classified according to
A.S.T.M. D388-66, F, = 1.200 wscm/
million calories (10680 wscf BTU).

(iii) For liquid fossil fuels including
crude, residual, and distillate oils, F, =
1.164 wscm/million calories (10360
wscf/million BTU).

(iv) For gaseous fossil fuels: for natural
gas, F, = 1.196 wscm/million calories
(10650 wscf/milion BTU; for propane, F,
= 1.150 wscm/million calories (10240
wscf/million Btu); for butane F, = 1.172
wsem/million calories (10430 wscf/mil-
lion BTU).

B,, = proportion by volume of water
vapor in the ambient air.

B.. = proportion by volume of water
vapor in the stack gas.

%0,, % CO, = Oxygen or carbon dioxide
volume (expressed as percent) determined
with equipment specified under Section 8
[325 1AC 3-1-8] of this Rule.

E = pollutant emission, lb/million BTU.

(2) For sulfuric acid plants the owner
or operator shall:

(A) Establish a conversion factor three
times daily according to the procedures of
Section 60.84(b) of 40 CFR Part 60;

(B) Multiply the conversion factor by
the average sulfur dioxide concentration
in the flue yases to obtain average sultur
dionide emissions in Ib/ton; and

Environmant Reporter
21
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(C) Report the average sulfur dioxide
emission for cach 3-hour period in excess
of the emission standard set forth in 325
IAC 7-1 (formerly known as APC-13), in
the quarterly summary.

(3) For nitric acid plants the owner or
operator shall:

(A) Establish a conversion factor ac-
cording to the procedurders of Section
60.73(b) of 40 CFR Part 60;

(B) Multiply the conversion factor by
the average nitrogen oxides concentration
in the flue gases to obtain nitrogen oxides
emissions in lb/ton;

(C) Report the average nitrogen oxides
for each averaging period in excess of the
emission standard set forth in 325 [AC
10-1 (formerly known as APC-17), in the
quarterly summary.

(4) Alternate Data Reporting and
Reduction Procedures.

(A) Alternate procedures for com-
puting emission averages that do not re-
quire integration of data may be approved
by the APCB if the owner or operator
shows that his procedures are at least as
accurate as those in this Rule /325 [AC
3-1j.

(B) Alternative methods of converting
pollutant concentration measurements to
units of the emission standard may be ap-
proved by the APCB if the owner or
operator shows that his procedures are at
lcast as accurate as those in this Role /325
1AC 3-1). :

Rule 2. Source Sampling Procedures

Sce. 1. Applicability. this rule applies to
any emissions testing performed in the
State to determine compliance with appli-
cable emission limits contained in this Ti-
tle (Air Pollution Control Board Rules),
or fur any other purpose requiring review
and approval by the APCB

Sec. 2. Aduption of Federal Test Proce-
dures.  Emissions  tests subject to  this
Rule shall be conducted in accord-
ance with the procedures and  analysis
methods specified in Title 40, Code of
Federal Regulations Part 60, Appendix A
and Part 61 Appendix B, as in effect on
December 2, 1981, Such test methods,
cquipment. cahibration requirements, and
analysis must be stricty followed unless
otherwise approved by the Board or the
Technical Secrctary . If any test method is

64
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revised as contained in the Code of Feder-
al Regulations, this Rule is subject to
change pursuant to I1C 4-22-2.

Sec. 3. Requirements Prior to Conduct-
ing Tests. (a) When a test is to be per-
formed by any person other than staff, a
test protocol form shall be completed and
received by the Board no later than 35

must be approved by an authorized on-site
stafl member.

(d) The Board or the Technical Secre-
tary reserves the right to conduct any
portion of the reference method tests. In
such case, a 25-day notice of proper test
procedures will be given to the company
and their testing representative.

days prior to the intended test date. Such )\~ (e) The source operator must notify the

test protocol shail be on a form approved
by the Board. Any special or unique infor-
mation relative to the scheduled test shall
be included with the form.

(b) After evaluating the completed test
protocol form, the Board or the Technical
Secretary.

(1) Inspect the test site.

(2) Require additional conditions, in-
cluding, but not limited to the following:

(A) Reasonable modifications to the
stack or duct to obtain acceptable test
conditions.

(B) A pretest meeting to resolve an
acceptable test protocol,

(C) Additional tests to allow for adverse
conditions such as interferences, non-
steady or cyclic processes.

(D) The keeping of process operating
parameter records, operating logs or
charts during the test,

(E) Conditions on control equipment
operation to make it representative of fu-
ture normal operation, or

(F) The recording of specified control
equipment operating parameters during
the test.

{c) If the Board or the Technical Secre-
tary requires modifications to the test
methods, analytical methods, operational
parameters or other matters included in
the test protocol, or if a pretest meeting is
required, the source operator and the test-
ing firm shall be notified by letter or
telephone at least 25 days prior to the
proposed test date. The source operator
will receive notice of the acceptability of
the test protocol from the Board or the
Technical Secretary within 10 days of its
receipt. If the source operator or test firm
desires to change any previously submitted
procedures or conditions, the Board must
be notified of such change at least 25 days
prior tot he intended test date, and such
changes cannot be made unless approved
by the Board or the Technical Secretary
prior to the test. Changes in the test proto-
col that result from emergency conditions

5-24-85
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” Board of the actual test date at least two
weeks prior to the date.

Sec. 4. Performance of Test. (a) Staff
may observe the field test procedures and
plant operation during the test.

(b) All tests shall be conducted while
the source is operating at between 95% to
100% of its maximum operating capacity,
or under other capacities or conditions
specified and approved by the Board or
the Technical Secretary. For the purpose
of this rule, maximum operating capacity
means the maximum design capacity of
the source or other maximum operating
capacities agreed to by the source and the
Board or the Technical Secretary.

(c) Sources subject to Article 12 of this
Title (New Source Performance Stand-
ards) shall be tested under conditions as
specified in the applicable Rule.

(d) Calibration results of the various
sampling components must be available
for examination at the test site. The infor-
mation must include dates, methods used,
data and results. All components requiring
calibration must be calibrated within 60
days prior to the actual test date. Post test
calibrations must be performed on the
components within 45 days after the actu-
al test date or before the equipments’ next
field use whichever comes first. Compo-
nents requiring calibration are listed in the
Federal test methods specified in Section 2
above. Calibration need not be done be-
tween tests when several facilities at one
location are tested in series, as long as the
units are calibrated prior to the first test
and after the last test in the series which is
conducted at that site.

Sec. 5. Test Results and Reports. (a)
All tests shall be reported to the Board or
the Technical Secretary in the form of a
test report containing the following infor-
mation (which can be kept confidential
upon request):

(1) Certification by team leader and
reviewer.

(2) Introduction, containing:

22

(A) Date and type of tests,

(B) Type of process and control
equipment,

(C) Plant name and location,

(D) Purpose of test, and

(E) Test participants and titles.

(3) Results summary, containing;

(A) Tabulated data and results of each
test run, process weight rate or heat input
rate, the stack gas flow rate, the measured
emissions given in units consistent with the
applicable emission limits, and the visible
emissions or average opacity readings, and

(B) Allowable emission rate.

(4) Process information, including:

(A) Description of process and control
device,

(B) Process flow diagram,

(C) Maximum design capacities,

(D) Fuel analysis and heat value for
heat input rate determination,

(E) Process and control equipment op-
erating conditions during tests,

(F) Discussion of variations from nor-
mal plant operations, and

(G) Stack height, exit diameter, volu-
metric flow rate (acfm), exit temperature,
and exit velocity.

(5) Sampling information, including:

(A) Description of sampling methods
used,

(B) Brief discussion of the analytical
procedures with justification for any vari-
ance from standard procedures,

(C) Specification of the number of sam-
pling points, time per point, and total
sampling time per run,

(D) Cross sectional diagram showing
sampling points, diagram showing stack
dimensions, sampling location and dis-
tance from the nearest flow disturbance
upstream and downstream of the sampling
points, and

(E) Sampling train diagram.

(6) Appendix, containing:

(A) Sampling and analytical procedures

(B) Results and calculations — One
complete calculation using actual data for
each type of test performed must be
shown. Results must be stated to units
consistent with the applicable emission
limitation.

(C) Raw production data signed by
plant ofhcial.

(D) Photocopies of ali actual field data
or original raw field data.
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(E) Laboratory report with chain of -
custody shown.
(F) Copies of all calibration data,

(6) The total sample volume per repeti-
tion shall be no less than thirty (30) dry
standard cubic feet (dscf).

(G) Applicable regulations showing _ (7) The total particulate weight collect-

emission limitation, and

(H) Copies of visible emissions observa-
tions or opacity monitor readings (for TSP
tests).

(b) Unless previously agreed to in writ-
ing by the Board or the Technical Secre-
tary, all test reports must be received by
the Board within forty-five (45) days of
the completion of the testing.

Sec. 6. Special Requirements for Test-
ing Certain Pollutants. (a) Particulate
matter tests shall be conducted in accord-
ance with the foliowing procedures:

(1) Method 5, Title 40 Code of Federal
Regulations, Part 60, Appendix A, as in
effect on December 2, 1981, or other pro-
cedures approved by the Board or the
Technical Secretary shall be used.

(2) Visible emissions (VE) evaluation
shall be_performed in conjunction with a
particulate emissions test by a qualified
observer in" accordance with the proce-
dures contained in "325 IAC 5-14."VE
readinigs shall be continuously recorded
for at least 30 minutes per hour of sam-
pling time for each sampling repetition. A
variance from this requirement may be
granted by the on-site staff person for one
repetition only and provided that adverse
conditions exist which would invalidate
the VE readings. Sources equipped with
continuous opacity monitors may submit
the monitor’s instantaneous or six-minute
integrated readings during the sampling
period, in lieu of performing VE observa-
tions; provided,

(A) The monitoring system meets the
Performance Specifications Tests | as
specified in 40 CFR 60, Appendix B as in
effect on December 2, 1981, and

(B) The monitor readings submitted
with the test include a zero and span
calibration check at the start and end of
each test.

(3) At least three (3) repetitions of the
test must be performed under identical
source operating conditions unless other-
wise allowed by the Board or the Techni-
cal Secretary,

(4) During each of the repetitions, each
sampling point shall be sampled for a
minimum of two (2) minutes.

(5) The total test time per repetition
shall be no less than sixty (60) minutes.

J"‘ --'_'\v..-\- “w x '-, '-.,,\ 'V_.Jl W

ed from the sampling nozzle, probe, cy-
clone (if used), filter holder (front half).
filter and connecting glassware shall be
reported. Particulate analysis of the im-
pinger catch_is not_required unless speci-
fied by staff.

(b) Sulfur dioxide (SO, ) tests shall be
conducted in accordance with the follow-
ing procedures:

(1) Method 6 or Method 8, Title 40
Code of Federal Regulations, Part 60, Ap-
pendix A, as in effect on December 2,
1981, or other procedures approved by the
Board or the Technical Secretary shall be
used. :

(2) At least three (3) repetitions of two
(2) samples, each of Method 6 or three (3)
repretitions of Method 8 performed under
identical source operting conditions, shall
constitute a test.

(3) During each of the repetitions for
Method 8, each sampling point shall be
sampled for a minimum of two (2)
minutes.

(4) The total test time per repetition
shall be as follows:

(A) Method 6 — a minimum of 20
minutes per run with a 30 minute interval
between each run, or

(B) Method 8 — a minimum of 60
minutes per run.

(5) The total sample volume per repeti-
tion under Method 8 shall be no less than
40 dry standard cubic feet (dscf).

(c) Nitrogen oxide tests shali be con-
ducted in accordance with the following
procedures:

(1) Method 7, Title 40, Code of Federal
Regulations, Part 60, Appendix A as in
effect on December 2, 1981, or other pro-
cedures approved by the Board or the
Technical Secretary shall be used.

(2) At least three (3) repetitions of four
(4) samples cach shall constitute a test.

(d) Volatile Organic Compounds
(VOC) emissions tests shall be conducted
in accordance with the following
procedures:

(1) Method 25, Title 40 Code of the
Federal Regulations, Part 60, Appendix A
as in effect on December 2, 1981, or other
procedures approved by the Board or duly
authorized statf member shall be used for

Environment Reporter
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the total non-methane organic (TNMO)
emissions.

(2) At least three (3) duplicate samples
must be collected and analyzed.

(3) The total test time per repetition
shall be a minimum of sixty (60) minutes.

Sec. 7. Invalid Tests. Any tests not
meeting the requirements of this Rule
may be treated by staff and the Board as
invalid for any and all purposes.

Sec. 8. Board Resolves Disputes. A
source operator or testing firm may appeal
to the Board any decision made by staff
under the discretionary terms of this Rule.
Any person desiring to make such an ap-
peal shall notify staff of the matters to be
appealed, and, if agreement cannot be
reached, the matter shall be presented to
the Board for a final determination. The
Board may appoint one of its members to
hear the matter and make recommenda-
tions for a final decision by the full Board.

ARTICLE 4. BURNING
REGULATIONS

Rule 1. Open Burning

Sec. 1. Applicability—This Rule /325
IAC 41-] establishes standards for the
open burining of material which would
result in emissions of regulated pollutants
and applies everywhere in the State,
However, this Rule /325 IAC 4-1] shall
not apply in areas where acts pertnitted by
Section 3 {325 JAC 4-1-3] or authorized by
variance pursuant to Section 4 [325 /I4C
4-1-4] are prohibited by other State
and/or local laws, regulations, or or-
dinances such as IC 13-7-4-1(g).

Sec. 2. Prohibition—No persons shall
open burn any material except as provided
in Section 3 /325 IAC 4-1-3] or Section 4
[325 IAC 4-1-4].

Sec. 3. Exemptions. (a) The following
types of fires are permitted:

(1) Fires celebrating Twelfth Night
Ceremonies.

(2) Fires celebrating school pep rallies.

(3) Fires celebrating scouting activities.

(4) Camp fires.

(5) Residential burning—where
residence contains four or fewer units.
Burning shall be in a noncombustible con-
tainer with enclosed sides a bottom, and a
mesh covering with openings no larger
than 1/4" square. Burning is prohibited in
apartment complexes and mobile home
parks.
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(6) Farm burning—wood products
derived from farming operations. Clear-
ing operations (Section &a)(d) [325 IAC
4-1-4(a)(4)] are not considered farm burn-
ing.

(7) Waste oil burning—where the
waste oil has been collected in a properly
constructed and located pit as prescribed
in 310 1AC 7-1-37(A) (Rule 37A of the
Division of Oil and Gas, Department of
Natural Rersouces) at an oil well. Each oil
pit may be burned once every two (2)
months and all the oil must be completely
burned within thirty (30) minutes after ig-
nition.

(b) All exemptions shall be subject to
the following:

(1) Only wood products shall be burn-
ed unless otherwise stated above.

(2) Fires shall be attended at all times
until completely extinguished.

(3) If fires create an air pollution
problem, a nuisance, or a fire hazard, they
shall be extinguished.

(4) All residential, farm operation, and
waste oil burning shall occur during
daylight hours during which the fires may
be replenished, but only in such a manner
that nearly all of the burning material is
consumed by sunset.

(5) No burning shall be conducted dur-
ing unfavorable meteorological condi-
tions such as temperature inversions, high
winds, air stagnation, etc.

Sec. 4. Variances. (a) Burning with
prior approval of the board or its
designated agent may be authorized for
the following:

(1) Emergency burning of petroleum
products.

(2) Burning of refuse consisting of
material resulting from a natural disaster.

(3) Burning for the purpose of fire
training.

(4) Burning of natural growth derived
from a clearing operation, i.e., removal of
natural growth for change in use of the
land.

(5) Burning of highly explosive or other
dangerous materials.

(b) Burning not exempted by Section 3
[325 IAC 4-1-3] may be permitted with
prior receipt of a variance application and
approval of the Board. (Air Pollution
Control Board)

Sec. S. Liability—~Any person who
allows the accumulation or existence of

5-24-85

combustible material which constitutes or
contributes to a fire causing air pollution
shall not be excused from responsibility
therefore on the basis that said fire was ac-
cidental or an act of God.

Rule 2. Incinerator

Sec. 1. Applicability—This Rule [325
IAC 4-2] establishes standards for the use
of incinerators which emit regulated
poliutants. This rule /325 TAC 4-2] does
not apply to incinerators in residential
units consisting of four or fewer families.
All other incinerators are subject to this
rule. /325 IAC 4-2].

Sec. 2. Stationary Incinerators—All
stationary incinerators shall:

(1) Consist of primary and secondary
chambers or the equivalent.

(2) Be equipped with a primary burner
unless burning wood products.

(3) Comply with 325 IAC 5-1 (formerly
known as APC 3) and 325 IAC Article 2
(formerly known as APC 19).

(4) Be maintained properly as specified
by the manufacturer and approved by the
Board or its designated agent.

(5) Be operated according to the
manufacturer’s recommendations and on-
ly burn waste approved by the Board or its
designated asgent.

(6) Comply with other state and/or
local regulations or ordinances regarding
installation and operation.

(7) Be operated so emissions of hazard-
ous material including, but not limited
to, viable pathogenic bacteria, dangerous
chemicals or gases, or noxious odors are
prevented

(8) Not emit particulate matter in ex-
cess of the following:

(A) Incinerators with a maximum
refuse-burning capacity of 200 or more
pounds per hour: 0.3 pounds of par-
ticulate matter per 1,000 pounds of dry
exhaust gas at standard conditions as cor-
rected to 50% excess air.

(B) All other incinerators: 0.5 pounds
of particulate matter per 1,000 pounds of
dry exhaust gas at standard conditions
corrected to 50% excess air.

(9) Not create an air pollution prob-
lem, a nuisance or a fire hazard. If any
of the above result, the burning shall be
terminated immediately

Sec. 3. Portable Incinerators—All port-
able incinerators shall be subject to the
following conditions:

24

(1) Approval of the Board or its
designated agent must be obtained prior
1o operation at a new project site.

(2) Only wood products shall be burn-
ed.

(3) Merchantable material shall be
salvaged where practicable.

(4) The local health department shall
be notified prior to any burning.

(5) All burning shall be conducted
under favorable meteorological condi-
tions.

(6) Burning shall occur during daylight
hours and all material shall be consumed
by sunset.

(7) If burning creates an air pollution
problem, a nuisance or a fire hazard, the
burning shall be terminated immediately.

(8) The incinerator shall be maintained
and operated according to the manufac-
turer’s recommendations and in a manner
approved by the Board or its designated
agent.

(9) The instailation and operation of
such an apparatus shall comply with all
other state and/or local regulations or or-
dinances.

(10) A portable incinerator shall com-
ply with both 325 IAC 5-1 (formerly known
as APC 3) and 325 IAC, Article 2 (former-
ly known as APC 19).

ARTICLE §.
OPACITY REGULATIONS

Rule 1. Opacity Limitations

Sec. 1. Applicability. (a) This rule /325
IAC 5-1] shall apply to all visible emis-
sions (not including condensed water
vapor) emitted by or from any facility or
source except those sources or facilities
for which specific visible emission limita-
tions are established by 325 IAC, Article
11, 325 IAC, Article 12, or 325 IAC, Arti-
cle 6. .

(1) The requirements of Section 2(a)(1)
[325 1AC 5-1-2(a)] shall apply to sources
or facilities located in attainment areas for
particulate matter, designated in 325 IAC
1.1-3 (formerly known as APC 22).

(2) The requirements of Section 2(a)(2)
[325 IAC 5-1-2(a)(2)] shali apply to sources
or facilities located in nonattainment
areas for particulate matter as designated
in 325 1AC {.1-3 (formerly known as APC
22).

(b) Sources or facilities located in areas
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designated as unclassifiable or attainment
areas in 325 IAC 1.1-3 (formerly Regula-
tion APC 22) which became subject to
more stringent limitations as a result of
said area being redesignated as a nonat-
tainment area by the Board, shall comply
with such limitations as expeditiously as
practable, but no later than December 31,
1982. No later than 60 days after the
promulgation of the nonattainment des-
ignation in 325 IAC 1.1-3, all sources or
facilities subjected to more stringent visi-
ble emission limitations by their redes-
ignation shall submit to the Board for
approval a schedule for attaining com-
pliance with this Rule /325 IAC 5-1].

Sec. 2. Emission Limitations. (a) Visi-
ble emissions from any source or facility
shall not exceed any of the following
limitations. Unless otherwise stated, all
visible emissions shall be observed in ac-
cordance with the procedures set forth in
Section 4 [325 IAC 5-1-4] of this rule:

(1) Sources or facilities of visible emis-
sions located in attainment areas for par-
ticulate matter shall meet the following
limitations:

(A) Visible emissions shall not exceed,
an average of 40% opacity in 24 con-
secutive readings. )

(B) Visible emissions shall not exceed
60% opacity for more than a cumulative
total of 15 minutes (60 readings) in a
6-hour period.

(2) Sources or facilities of visible emis-
sions located in nonattainment areas shall
meet the following limitations:

(A) Visible emissions shall not exceed,
an average of 30% opacity in 24 readings.

(B) Visible emisions shall not exceed
60% opacity for more than a cumulatie
total of 15 minutes (60 readings) in a
6-hour period.

(3) Sources and facilities of visible
emissions located in both attainment or
nonattainment areas, for which an alter-
nate visible emission limitation has been
established pursuant to Secton 5(b) /325
IAC 5-1-5(bJ] herein, shall comply with
said limitations in lieu of the limitations
set forth in subsection 2(a)(1) and 2(a)(2)
[subsections (a)(1) and fa)(2) of this sec-
tion] preceding.

Sec. 3. Temporary Exemptions. (a)
Roiler Startup and Shutdown—When
building a new fire in a boiler, or shutting
down a boiler, visible emissions may ex-

ceed the applicable opacity limit establish-
ed in Section 2(a) (325 1AC 5-1-2(a)];
however, visible emissions shall not ex-
ceed an average of 60% opacity and emis-
sions in excess of the applicable opacity
limit shall not continue for more than 10
continuous minutes on one occasion in
any 24-hour period.

(b) Cleaning Boilers—When removing
ashes from the fuel bed or furnace in a
boiler or blowing tubes, visible emissions
may exceed the applicable opacity limit
established in Section 2(a) [325 [AC
5-1-2(a)]; however, visible emissions shall
not exceed 60% opacity and visible emis-
sions in excess of the applicable opacity
limit shall not continue for more than five
continuous minutes on one occasion in
any 60-minute period. Such emissions
shall not be permitted on more than three
occasions in any 12-hour period.

(c) Facilities not temporarily exempted
by Subsections (a) and (b) above may be
granted special temporary exemptions by
the Board of the same duration and type
authorized therein provided that the
facility proves to the satisfaction of the
Board that said exemptions are needed
and that during periods of startup and
shutdown, owners and operators shall, to
the extent practicable, maintain and
operate any affected facility including air
poliution control equipment in a manner
consistent with good air pollution control
practice for minimizing emissions. Deter-
mination of whether acceptable operating
and maintenance procedures are being
used will be based on information avail-
able to the Board, which may include, but
is not limited to, monitoring results, opac-
ity observations, review of operating
and maintenance procedures and inspec-
tion of the source.

(d) Sources or facilities not exempted
through subsections (a), (b), or (c) above
may also be granted special exemptions by
the Board, provided that the source or
facility owner or operator proves to the
satisfaction of the Board that said exemp-
tion is justifiable. Said exemption(s) may
be of longer duration and may apply to
other types of facilities not provided for in
subsections (a) and (b) above.

Sec. 4. Procedure to Determine Com-
pliance. (a) Determination of visible emis-
sions from sources or facilities to which
this Rule /325 IAC 5-1) applies may be

Environment Raporter
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made in accordance with subsections (1)
and (2) below.

(1) Determination of visible emissions
by means of a qualified observer shall be
made according to the following provi-
sions (A) through (H).

(A) Position—The qualified observer
shall stand at a distance sufficient to pro-
vide a clear view of the emissions with the
sun, if visible, oriented in the 140° sector
to his back. Consistent with maintaining
the above requirement, the observer shall,
as much as possible, make his observa-
tions from the position such that his line
of vision is approximately perpendicular
to the direction of the visible emissions
(plume where applicable), and when
observing opacity of emissions from rec-
tangular outlets (e.g., monitors open
baghouses, noncircular stacks), approx-
imately perpendicular 1o the longer axis of
the outlet. The observer’s line of sight
should not include more than one plume
at a time when multiple stacks are involv-
ed, and in any case the observer should
make his observations with his line of
sight perpendicular to the longer axis of
such a set of multiple stacks (e.g., stub
stacks on baghouses).

{B) Field Records—The observer shall
record the name of the plant, emission
location, type of facility, observer’s name
and affiliation, and the date on a field
data sheet. Time, estimated distance to
the emission location, approximate wind
direction, estimated wind speed, descrip-
tion of the sky conditions (presence and
color of clouds), and visible emissions
(plume where applicable) background are
recorded on a field data shect at the time
opacity readings are initiated and com-
pleted.

(C) Observations—Opacity observa-
tions shall be made at the point of greatest
opacity in that portion of the visible emis-
sions, (plume where applicable) where
condensed water vapor is not present. The
observer shall not look continuously at
the visible emissions, (plume where ap-
plicable) but instead shall observe the visi-
ble emissions, (plume where applicable)
mometarily at 15-second intervals.

(D) Recording Observations—Opac-
ity observations shall be recorded to the
nearest 5% at 15-second intervals on an
observational record sheet. A minimum
of 24 observations shall be recorded. Each
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momentary observation shall be deemed
to represent the average opacity of emis-
sions for a 15-second period.

(E) Determination of Opacity As An
Average of 24 Consecutive Observa-
tions—Opacity shall be determined as an
average of 24 consecutive observations
recorded at 15-second intervals. Divide
the observations recorded on the record
sheet into sets of 24 consecutive observa-
tions. A set is composed of any 24 con-
secutive observations. Sets need not be
consecutive in time and in no case shall
two sets overlap. For each set of 24 obser-
vations, calculate the average by summing
the opacity of the 24 observations and
dividing this sum by 24. Record the
average opacity on a record sheet. For the
purpose of determining an alternative visi-
ble emission limit in accordance with Sec-
tion 5(b) /325 IAC 5-5-5(b)] following, an
average of 24 consecutive readings or
more may be used to calculate the alter-
native visible emissions limit.

(F) Determination of Opacity As A
Cumulative Total of 15 Minutes—For
emissions from intermittent sources,
opacity shall be determined in accordance
with subsections (1), (2), (3), and the first
sentence of (4). Each momentary observa-
tion shall be deemed to represent the
average opacity of emissions for a 15 sec-
ond period. All readings greater than the
specified limit in Section 2 /325 JAC 5-1-2]
shall be accumulated as 15 second
segments for comparison with the limit.

(G) Attached Steam Plumes—When
condensed water vapor is present within
the plume as it emerges from the emission
outlet, opacity observations shall be made
beyond the point in the plume at which
condensed water vapor is no longer visi-
ble. The observer shall record the ap-
proximate distance from the emission
outlet to the point in the plume at which
the observations are made.

(H) Detached Steam Plumes—When
water vapor in the plume condenses and
becomes visible at a distinct distance from
the emission outlet, the opacity of emis-
sions should be evaluated at the emission
outlet priror to the condensation of water
vapor and the formation of the steam
plume.

(2) Determination of compliance with
visible emission limitations established in
this Rule /325 IAC 5-1] may also be made

5-24-85

in accordance with a source’s or facility’s
continuous monitoring equipment, for
any source or facility in compliance with
the requirements of 325 IAC 3-1.

(b) If the compliance determination
procedures set forth in subsection (1) and
(2) preceding results in any conflict in visi-
ble emission readings, the determination
made in accordance with subsection (2)
above shall prevail for the purpose of
compliance, provided that it can be shown
that the continuous monitor has met the
performance specifications as set forth in
the U.S. EPA Federal Reference 40 CFR,
Part 60, specifically Performance Spec-
ification 1.

Sec. 5. Special Considerations. (a) A
violation of this Rule /325 IAC 5-1] shall
constitute prima facie evidence of a viola-
tion of other applicable particulate emis-
sion control regulations. A violation of
any such regulation can be refuted by a
performance test conducted in accordance
with paragraph (b), below. Such test shall
refute the mass emission violation only if
the source is shown to be in compliance
with the allowable mass emission limit.
An exceedance of the allowable opacity
emission limit will not be treated as a
violation if, during the test described in
(b) below, the source demonstrates com-
pliance with the allowable mass emission
limit while simultaneously having visible
emissions more than or equal to the
reading at which the exceedance was
originally observed.

(b) Establishment or Alternate Visible
Emission Limits—The owner or operator
of a source or facility which believes it can
operate in compliance with the applicable
mass emission limitation, but exceeds the
limits specified in Section 2 [325 IAC
5-1-2] of this Rule, may submit a written
petition to the Technical Secretary re-
questing that an alternate opacity limita-
tion be established pursuant to the follow-
ing provisions Additionaily, if the Board
has issued a Notice of Violation to an
owner or operator of a source or facility
for violation of the applicable opacity
limitation, such owner or operator may,
propose in Notice of Violation resolution,
to disprove said violation by establishing
an alternate opacity limit pursuant to the
following provisions. This alternate limit
shall be based upon a mass emission per-
formance test conducted according to a
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method designated by the Board, and
a visible emission test conducted si-
multaneously, according to Section 4
[325 IC 5-1-4] of this Rule. Where the
Board determines there is no acceptable
test method available, a request for an
alternate visible emission limit shall be
denied.

(1) The alternate emission limit shall be
equal to that level of opacity at which the
source or facility will be able, as indicated
by the performance and opacity tests, to
meet the opacity standard at all times dur-
ing which the source or facility is meetng
the mass emission limitation. However,
the Board shall also reserve the right 1o
determine the alternate visible emissions
limit in the following manner:

(A) If a performance test of a source or
facility demonstrates (i) that said source
or facility is in compliance with the
allowable mass emissions limit (as defined
in 325 IAC 1.1.-1) at the time that the test
is done, and: (ii) simultaneously, said
source’s or facility’s test demonstrates
that the allowable opacity emission limit is
being exceeded, then, the enforceable
opacity limitation shali be equal to that
level of opacity at which the source or
facility will be able as indicated by the per-
formance and opacity tests to meet the
opacity standard at all times during which
the source or facility is meeting the mass
emission limitation.

(B) If a performance test of a source
or facility demonstrates (i) that said
source of facility is in compliance with the
allowable mass emission limit, and the test
mass emission rate is within 10% of the
allowable emissions limit for that source
or facility, and; (ii) simultaneously, said
source’s or facility’s test demonstrates
that the opacity observed is below the
allowable opacity emission limit, the en-
forceable opacity limitation shall be equal
to that level of opacity at which the source
or facility will be able as indicated by the
performance and opacity tests, to meet
the opacity standard at all times during
which the source or facility is meeting the
mass emission limitation,

(C) If a performance test of a source or
facility demonstrates (i) that said source
or facility is in compliance with the
allowable mass emission limit, and the test
mass emission rate is less than 90% of the
allowable emissions limit and; (ii)
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simultaneously, said source's or facility’s
test demonstrates that the opacity observ-
ed is below the allowable opacity emission
limit, the enforceable opacity limitation
shall remain the existing allowable opacity
emission limitation for that source or
facility.

(2) Compliance with 325 IAC 6-2
(formerly known as APC 4R), 325 IAC
6-3 (formerly known as APC 5), 325 IAC
11-1 (formerly known as APC 6), and 325
IAC 6-1 (formerly known as APC 23),
and other applicable regulations must be
demonstrated by the performance test.

(3) The Board may require a perfor-
mance test in any case where it is necessary
to determine the compliance status for a
facility. However, the Board will not re-
quest a performance test for any facility
which is known to be in compliance with
the allowable opacity limitation.

(4) All alternate visible emission limits
shall be established on a source or facility-
specific basis. No limitation for any facili-
ty or source shall be established by
reference to a similar or identical facility
or source.

(5) The owner or operator of the source
or facility shall notify the Board at least
fifteen days prior to conducting a test for
the purposes of demonstrating an alter-
nate visible emission limit,

(6) A staff member who is a qualified
observer, approved by the Board or other
consultant approved by the Board shall be
present during any performance tests.

(7) The cost of the performance test
shall be at the expense of the owner or op-
erator.

(8) Any alterpate visible emission limit
established for any source or facility shall
not become effective until said limitation
is established in the applicable operating
permit. Said limitation will be incorpo-
rated, by amendment, into the operating
permit for said source or facility and sub-
mitted to the U.S. EPA as a SIP revision.

(9) Where a visible emission limitation
is based upon a New Source Performance
Standard, any new limitation must com-
ply with the provisions of said standard.

Sec. 6. Compliance Timetables—Sources
newly subject to more stringent limitations
at the promulgation date of this Rule /325
TAC 5-1] by Section 2 [325 JAC 5-2-1] shall
comply with the compliance schedule of
325 IAC 6-1 (formerly known as APC 23).

. - e
.0V, 1% Oy Ty 0% 5

Sec. 7. SIP Revision—Any exemptions
given or provisions granted to this rule
[325 IAC 5-1] by the Board in Sections 3
(c) 325 IAC 5-3-2(c)] or 5(b) (325 IAC 5-
1-5(b)] shall be submiitted to the U.S. EPA
as revisions to the State Implementation
Plan.

ARTICLE 6. PARTICULATE
REGULATIONS

Rule 1. Nonattainment Area Limita-
tions

Sec. 1. Applicability. Sources or facil-
ities specifically listed in Appendix A (325
IAC 6-1-7] of this Rule shall comply with
the limitations contained therein, Sources
or facilities that are (1) located in the non-
attainment counties listed in Appendix A
[325 IAC 6-1-7], (2) but which sources or
facilities are not specifically listed in Ap-
pendix A [325 IAC 6-1-7], and (3) have
the potential to emit 100 tons or more of
particulate matter per year or have actual
emissions of 10 tons or more of particu-
late matter per year, shall comply with the
limitations of Section 2 (325 IAC 6-1-2],
hereof.

Sec. 2. Emission Limitations. (a) Gen-
eral Sources—Facilities not limited by
paragraphs (b) through (g) below shall not
allow or permit discharge to the atmo-
sphere any gases which contain particulate
matter in excess of 0.07 gram per dry stan-
dard cubic meter (g/dscm) (0.03 grain per
dry standard cubic foot (dscf)). Where
this limitation is more stringent than the
applicable limitations of paragraphs (b)
through (g) of this section, for facilities in
existence prior to the applicability dates,
or of a size not applicable to said para-
graphs, emission limitations for those fa-
cilities shall be determined by the Board
and will be established in accordance with
the procedures set forth in paragraph (h)
of this section.

(b) Fuel Combustion Steam Generators
—No person shall operate a fossil fuel
combustion steam generator {(any furnace
or boiler used in the process of burning
solid, liquid, or gaseous fuel or any com-
bination thereof for the purpose of pro-
ducing steam by heat transfer) so as to dis-
charge or cause to be discharged any gases
unless such gases are limited to:

(1) A particulate matter content of no
greater than 0.18 grams per million calo-
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ries (0. 10 pounds per million Btu) for solid
fuel fired generators of greater than 63
million kilocalories (kcal) per hour heat
input (250 mitlion Btu);

(2) A particulate matter content of no
greater than 0.63 grams per million calo-
ries (0.35 pounds per million Btu) for solid
fuel fired generators of equal to or greater
than 6.3 but less than or equal to 63 mil-
lion kcal per hour heat input (25 but less
than or equal to 250 million Btu);

(3) A particulate matter content of no
greater than 1.08 grams per million calo-
ries (0.6 pounds per million Btu) for solid
fuel fired generators of less than 6.3 mil-
lion kcal per hour heat input (25 million
Btu);

(4) A particulate matter content of no
greater than 0.27 grams per million kcal
(0.15 pounds per million Btu) for all liquid
fuel fired steam generators.

(5) A particulate matter content of no
greater than .01 grains per dry standard
cubic foot for all gaseous fuel-fired steam
generators.

(c) Aspalt Concrete Plants—The re-
quirements of this provision shall apply to
any asphalt concrete plant (any facility
used to manufacture asphalt concrete by
heating and drying aggregate and mixing
with asphalt cement). An asphalt concrete
plant is deemed to consist only of the fol-
lowing: driers, systems for screening,
handling, storing, and weighing hot aggre-
gate; systems for loading, transferring,
and storing mineral filler; systems for
mixing asphalt concrete; and the loading,
transfer, and storage systems associated
with emission control systems.

(1) No person shall operate the affected
facilities of an asphalt concrete plant
which existed on or prior to June 1],
1973, so as to discharge or cause to be dis-
charged into the atmosphere any gases
unless such gases are limited to:

(A) A particulate matter content of no
greater than 230 mg per dscm (0.10 grain
per dscf).

(d) Grain Elevators—No person shall
operate a grain elevator (a grain elevator is
defined as any plant or installation at
which grain is unloaded, handled, clean-
ed, dried, stored or loaded) without
meeting the provisions of this Section.
Paragraph (1) below shall apply to any
grain storage elevator located at any grain
processing source which has a permanent
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¥ Rule 2. [Repealed)

Rule 2.1. Particulate Emission Limita-
tions for Sources of Indirect Heating

Sec. 1. Applicability. This rule estab-
lishes limitations for sources of indirect
heating. (a) Particulate emissions from
the combustion of fuel for indirect heating
from all facilities located in Lake, Porter,
Marion, Boone, Hamilton, Hendricks,
Johnson, Morgan, Shelby, and Hancock
Counties which were existing and in oper-
ation or which received permit to con-
struct prior to the effective date of this
rule (325 IAC 6-2.1) shall be limited by
section 2 below.

(b) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities not specified in (a) which
were existing and in operation or which
received permits to construct prior to the
effective date of this rule (325 IAC 6-2.1)
shall be limited by section 3 below.

(c) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities receiving permits to construct
on or » :cr the effective date of this rule
(325 1AC 6-2.1) shall be limited by sec-
tion 4 below.

(d) If any limitation established by this
rule (325 [AC 6-2.1) is inconsistent with
applicable limitations contained in 325
IAC 6-1, then the limitations contained in
325 IAC 6-1 prevail.

(¢) If any limitation established by this
rule (325 1AC 6-2.1) is inconsistent with
applicable limitations contained in 325
IAC article 12.1 (New Source Perfor-
mance Standards) then the limitations
contained in 325 1AC article 12.1 prevail.

(f) If any limitation established by this
rule (325 IAC 6-2.1) is inconsistent with a
limitation contained in a facility’s con-
struction or operation permit as issued
pursuant to 325 IAC article 2 (Permit
Review Regulations), then the limitations
contained in the source’s current permits
prevail.

(g) If any limitation established by this
rule (325 IAC 6-2.1) is inconsistent with a
limitation required by 325 IAC article 2
(Permit Review Regulations) to prevent a
violation of the Ambient Air Quality
Standards set forth in 325 IAC 1.1-3, then
the limitations required by 325 IAC arti-
cle 2 prevail.

(h) The addition of a new facility at a
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source does not affect the limitations of
the existing facilities unless such changes
in the limitations are required by the pro-
visions of 325 IAC article 2 or 325 IAC 6-
l.

Sec. 2. Emission limitations for facilities
specified in 325 IAC 6-2.1-1(a). (a) Parti-
culate emissions from existing indirect
heating facilities located in the specified
counties shall be limited by the following
equation.

Pt = 0.87
QO. is

Where:

Pt = Pounds of particulate matter emitted
per million Btu (1b/mmButu) heat input.
Q = Total source maximum operating
capacity rating in million Btu per hour
(mmBtu/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facility is
operated or the nameplate capacity,
whichever is specified in the facility’s op-
eration permit application, except when
some lower capacity is contained in the
facility’s operation permit, in which case,
the capacity specified in the operation per-
mit shall be used.

For Q less than 10 mmBtu/hr, Pt shall
not exceed 0.6.

For Q greater than or equal to 10,000
mmBtu/hr, Pt shall not exceed 0.2. Figure
1 may be used to estimate allowable
emissions.

(b) The emission limitations for those
indirect heating facilities which were ex-
isting and in operation on or before June
8, 1972, shall be calculated using the
equation contained in subsection 2(a)
where: Q shall reflect the total source
capacity on June 8, 1972, The resulting Pt
is the emission limitation for each facility
existing on that date and will not be af-
fected by the addition of any subsequent
facility. The particulate emissions from all
of the facilities which were in existence on
June 8, 1972, may be allocated in any way
among these facilities provided that they
will not result in a significantly greater air
quality impact level at any receptor than
that which would result if the particulate
emissions from each of these facilities
were limited to Pt; and provided that the
emission limitations for cach facility are

28
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specified in its operation permit. Signifi-
cant impact levels are defined in 325 IAC
2-3, section 2(d).

(c) The emission limitations for those
indirect heating facilities which began op-
eration after June 8, 1972, and before the
effective date of this rule (325 IAC 6-2.1),
and those facilities which receive permits
to construct prior to the effective date of
this rule (325 IAC 6-2.1) shall be calculat-
ed using the equation contained in subsec-
tion 2(a) where: Q includes the capacity
for the facility in question and the capaci-
ties for those facilities which were pre-
viously constructed or received prior per-
mits to construct. The limitations for all
previously permitted facilities do not
change. The Q and Pt for each facility at a
source which begins operation or receives
a construction permit during this time pe-
riod will be different.

Sec. 3. (a) Particulate emissions from
indirect heating facilities existing and in
operation before the effective date of this
rule shall be limited by the following
equation-

CXaXh
76.5 X Q *8 X No-2s

Pt =

Where:

C = Maximum ground level concentra-
tion with respect to distance from the
point source at the “critical” wind speed
for level terrain. This shall equal 50 micro-
grams per cubic meter {ug/m’) for a peri-
od not to exceed a 60-minute time period.

Pt = Pounds of particulate matter emit-
ted per million Btu heat input
(1b/mmBtu).

Q = Total source maximum operating
capacity rating in million Btu per hour
(mmBTU/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facility is
operated or the nameplate capacity,
whichever is specified in the facility’s op-
cration permit application, except when
some lower capacity is contained in the
facility's operation permit; in which case,
the capacity specified in the operation per-
mit shall be used.

N = Number of stacks in fuel burning
operation.

a = Plume risc fuactor which is used to
make allowance for less than theoretical
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plume rise. The value 0.67 shall be used
for Q less than or equal to 1,000
mmBtu/hr heat input. The value 0.8 shall
be used for Q greater than 1,000
mmBtu/hr heat input.

h = Stack height in feet. If a number of
stacks of different heights exist, the aver-
age stack height to represent “N’ stacks
shall be calculated by weighing each stack
height with its particulate matter emission
rate as follows:

N

THXpaXQ
h= i=1

N

Zpa X Q

i=1

Where:

pa=the actual controlled emission rate
in Ib/mmBtu using the emission factor
from AP-42 or stack test data. Stacks
constructed after January 1, 1971, shall be
credited with GEP stack height only. GEP
stack height shall be calculated as speci-
fied in rule 325 IAC 1.1-6.1

(b) The emission limitations for those
indirect heating facilities which were ex-
isting and in operation on or before June
8, 1972, shall be calculated using the
nquation contained in subsection 3(a)
where: Q, N, and h shall include the
parameters for all facilities in operation on
June 8, 1972. The resulting Pt is the
emission limitation for each facility exist-
ing on that date and will not be affected
by the addition of any subsequent facility.
The particulate emissions from all of the
facilities which were in existence on June
8, 1972, may be allocated in any way
among these facilities provided that they
will not result in a significantly greater air
quality impact level at any receptor than
that which would result if the particulate
emissions from each of these facilities
were limited to Pt; and provided that the
emission limitations for each facility are

specified in its operation permit. Signifi-
cant impact levels are defined in 325 IAC
2-3 section 2(d).

(c) The emission limitations for those
indirect heating facilities which began op-
eration after June 8, 1972, and before the
effective date of this rute (325 IAC 6-2.1).
and those facilities which receive permits
to construct prior to the effective date of
this rule (325 IAC 6-2.1) shall be calculat-
ed using the equation contained in subsec-
tion 3(a) where: Q, N, and h shall include
the parameters for the facility in question
and for those facilities which were pre-
viously constructed or received prior per-
mits to construct. The limitations for all
previously permitted facilities do not
change. The Q, N, h, and Pt for each
facility at a source which begins operation
or receives a construction permit during
this time period will be different.

(d) Particulate emissions from ali facili-
ties used for indirect heating purposes
which were existing and in operation on or
before June 8, 1972, shall in no case ex-
ceed 0.8 1b/mmBtu heat input.

(e) Particulate emissions from any fa-
cility used for indirect heating purposes
which has 250 mmBtu/hr heat input or
less and which began operation after June
8, 1972, shall iu no case exceed 0.6
1b/mmBtu heat input.

Sec. 4. Emission limitations for facilities
specified in 325 IAC 6-2.1-1(c) (a) Parti-
culate emissions from indirect heating fa-
cilities constructed after the effective date
of this rule (325 IAC 6-2.1) shall be limit-
ed by the following equation:

Pt = 109

Ry
Q 0.26

Where:

Pt - Pounds of particulate matter emit-
ted per million Btu (Ilb/mmBtu) heat
input.

Q = Total source maximum operating
capacity rating in million Btu per hour
{(mmBtu/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facility is

Environment Reporter
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operated or the nameplate capacity,
whichever is specified in the facility’s per-
mit application, except when some lower
capacity is contained in the facility's oper-
ation permit; in which case, the capacity
specified in the operation permit shall be
used.

For Q less than 10 mmBtu/hr, Pt shall
not exceed 0.6.

For Q greater than or equal to 10,000
mmBtu/hr, Pt shall not exceed 0.1. Figure
2 may be used to estimate allowable
emissions.

(b) As each new indirect heating facili-
ty is added to a plant Q will increase. As a
result, the emission limitation for each
progressively newer facility will be more
stringent until the total plant capacity
reaches 10,000 mmBtu/hr after which the
emission limit for each newer facility will
be 0.1 Ib/mmButu heat input. The rated
capacities for facilities regulated by article
12.1, New Source Performance Stan-
dards, shall be included when calculating
Q for subsequent facilities.

Rule 3. Process Operations

Sec. 1. Applicability—This Rule /325
ITAC 6-3] establishes emission limitations
for particulate emissions from process
operations located anvwhere in the State.
The following processes and their atten-
dant emissions are exempt from this Rule
325 IAC 6-3}:

(1) Combustion for indirect heating
(2) Incinerators

(3) Open burning

(4) Existing Foundry Cupolas

If any limitation established by this
Rule /325 IAC 6-3] is inconsistent with ap-
plicable limitations contained in 325 IAC
6-1 (formerly known as APC 23}, or con-
tained in 325 IAC, Article 12 (New Source
Performance Standards), then the limita-
tion contained herein shall not apply; but
the limit in such sections shall apply.

Sec. 2. Emission Limitations. {a) Ce-
ment Kilns—No owner or operator of a
cement manutacturing operation com-
mencing operation prior to December 6,
1968, equipped with electrostatic
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VW‘ CORE LABORATORIES

. CORE_LARORATORIES > INC.

A Lo Dvsaser Cormpary ANALYTICAL REFPORT

2315 GLENVIEW AVE.,
EVANSVILLE IN A7712
(812) A424-2909

04-JAN-88

DEFT. OF THE AIR FORCE
305 CSOG/IDE
GRISSOM A.F.B.>» IN 46971-500

FILE NUMBER: GA121487 IDENTIFICATION
SAMFLE MO. ¢ 0001 CAN NUMBER 4279

INVOICE JOR #: C71928 BoLeR H 3
LOCATION #: 63120 aypﬁss .g

RunN # |

AS RECEIVED AIR DRIED

Z MOISTURE

% ASH 4,30 5,06
% VOLATILE 28.78 33.835
Z FIXED CARRON

TOTAL PERCENTAGE 100.00 100.00

% SULFUR 0.80 0.95

BTU/LEB. 11,066 13,0138
MAF BTU/LR. —-— -

LRS SULFUR/MM RTU 0,72
LBRS WATER/MM BTU 16.94
LBS ASH/MM RTU 3.8%

ASH SOFTENING TEMF: 2675 DEGREE F, RESFECTFULLY SURMITTED,

zi
KEVIN J.,

41

The analysis. opinions or nterpretations contained in this report are based upon observations and mate~a' supplied by the chent for whose exclusive and confidentia’ use this repo~t has
been made The interpretations or opinions expressed represent the best judgment of Core Laboratoiies Core Laboratories assumes no respons:bility and makes no wartanty of representa.
tions. express or implied. as to the productivity. proper operations or profitableness however of any o gas coal or other minera! property waell of sand in connection with which such
report 1s used or relied upon for any reason whatsoever
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CORE LABORATORIES &:"
e M CORE LARORATCFRIES sy INC. S
A Ut Gy ANALYTICAL REFORT NRd
1
'\"F (]
2315 GLENVIEW AVE. o
EVANSVILLEs IN 47712 AN

*

(8122) 424-2909

t."\,:: ‘:_
L2 2%
04-JAN-88 R
s 1
DEFPT. OF THE AIR FORCE ®
305 CSG/DE Pt
GRISSOM A.F.EB.» IN A46971-5S00 i
“x XY
R
'1:::%
FILE NUMBER: GA121087 IDCNTIFICATION Ao
SAMPLE NO. : 0002 CAN NUMEER 1300 Py
INVOICE JOE $: C71928 Bot-KE ¥ 3 T
LOCATION #: 63120 By PSS )
Ruv e A
'.S‘J"\' M
____________________________________________________________________________ Pty
LV %
°
AS RECEIVED AIR DRIED DRY SRR
BASIS RASIS BASIS A
CoNs
————————————————————————— .- v-,\v-,‘\ ¥
oS0
W% e
% MOISTURE 17.76 4.82 _— A
% ASH 5.27 .10 4,41 S
% VOLATILE 29.42 34,05 5.77 Sy,
% FIXED CARECN 47.58 55.03 57.82 EE j
TOTAL FERCENTAGE 100,00 100,00 100.00 NS
‘:{;‘ n
°
% SULFUR 0,78 0.98 0.92 NSO,
BTU/LE. 11,162 12,919 13,573 %hg‘
MAF RTU/LE. - —e 14,501 e
IRT
A
LRS SULFUR/MM BRTU 0.68 A
LBS WATER/MM ETU 15.91 e
LES ASH/MH ETU 4,72 i A
RSN
Sl
. ,~$~.
\:‘-.‘_\.
Nt
ASH SOFTENING TEMF: 27004 DEGREE F. RESFECTFULLY SUBMITTEDs -5efs)

42

The analysis, opinions of interpretations conlaned in this report are based upon observations and maleriai supphied by the clen: for whose exclusive and confidential use this report has
been made The interpretations or opinions expressed reprasent the best judgment of Core Laboratories Core Laboratores ass.mes no responsibility and makes no warranty of representa
tions. express or implied, as to the productivity, proper operations or profitableness however of any oii. gas. coat or other mmeral, property, well or sand in connection with which such
repor is used Or relied upon for any reason whatsoever.
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. CORE LABORATORIES Sy
( e  CORE LAEBORANATURIES»>» IMC. e
Y A U e Compmry ANALYTICAL REFOCORT %‘
) o
LY.
! 231S GLENVIEW AVE., o
. EVANSVILLE> 1N 47712 A
" (812) A4A24--22909 N
|‘ 5:5.:
A 17-DEC-87 (ot

DEFT. OF THE AXYF FORCE
305 CSG/DE

* X

R b
o GRISSOM A.F.B.» IN 46971 -500 2
Vo . ! {
%
'f FILE NUMBRER: GA121087 INENTIFICATION §$
SAMFLE MO. ¢ 0003 CaM MUMBER 2284 o
! INVOICE JOE #: C71928 BaAF&# hows,
o LOCATION #: 6312¢ ol
I mw3 0
o » '\( .
oSt L B el
o
o AS RECEIVED AXR NRIED ORY ',
K. BASIS BASIS RASIS 9 }
K~ e —mmmma emmvemimm——— e —— ]
d ? p '(

- ' ‘.

Y X MOISTURE 14.70 4,43 ——— o~y

%Z ASH 5,23 S.86 $.13 o
~ X VOLATILE 30.6% 34,39 35,98 oy
* Z FIXED CARRON 49,38 33.33 57.89 "
> e ememem-m— e eemamee e emem—-——-— ‘s ¢ +
V) M
o TOTAL PERCENTAGE 100.00 100.00 100,00 i
¥ Y
N P ~
'; % SULFUR 0.74 0.83 0.87 lg
!; BTU/LE, 11,571 12,964 13,365 jv
& MAF RTU/LB. --- --- 145451 Y
Ny "y
e LBS SULFUR/MM BTU 0.64 >

. LES WATER/MM RTU 12.70 %ﬂ
1? LRS ASH/MM RTU 4,52 '5¢
no !
'0' ,.:? d
. - 3
' ASH SOFTENING TEMFP:! 2700+ DEGREE F. RESPECTFULLY SUBMITTENs v

o
K>’ i
& oy
y ) . ."\ Y
: . N
325 Rttty Aadabfla bt L <
& KEVIN J. IL <
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‘::‘ The analysis, opinions or interpretations contained in this report are based upon observations and matertal supnhed by the chient for whose exclusive and contidgential use this report has ".':

U been made. The interp! C or opinions exp: P the best judgment of Core Laboratories Core Laboratories assumas no responsibility and makes no warranty or representa- .‘
tions, express or implied, as to the productivity, proper operations or profitableness however of any cor. gas, coal or other mineral, property, well or sand in connaction with which such .
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CORE LABORATORIES

e A, CORE LARORATORIES» IMNC. &f
A Lo o o ANALYTICAL REFORT D

2315 GLENVIEW AVE.
d EVANSVILLE, IN 47712 o
(812> 424-2909 L

04-JAN-88

DEFT. OF THE AIR FORCE

30S CSG/DE P
GRISSOM A.F.B.r IN 46971-500 ol
o~

S

4

FILE NUMRER: GA121487 IDENTIFICATION G

SAMPLE NGO. : 0002 CAN NURMER 2442 °

INVOICE JOR #: C71928 e
b LOCATION $: 63120 g::jz:ﬁé? N
' .

AS RECEIVEDR AIR DRIED
RASIS RASIS RASIS hY

4 - me et -—— -— =

~ MOISTURE 15.90 5.2 ke Y
%Z ASH 4.31 .08 S.248 o
=~ VOLATILE 29.69 33.46 5,30 Eﬁ{"
% FIXED CARBON 49.90 56,25 59.24 A

100.00

TOTAL PERCENTAGE

% SULFUR 0.74 0.83 0.88 o

RTU/LE, 11,43% 12,853 13,602 N
MAF LN

ETU/LE, S -— 14,372 ?‘

LRS SULFUR/MM ETU 0.65 »
LRS WATER/MM ERTU 13,90 ®
LRS ASH/MM BTU 3.94

SURMITTED, .-

ASH SOFTENING TEMF: 2700+ DEGREE F. RCSFECTFULLY

. .
LN .
AL - g A e

VIN J. IL

K

44

The a-2 ¢5's op:Mions Of interprelations conta.ned in this repcnt are based upor 0BSEva' 57t 370 Mmater.a SuppHel by the Clen 1o whase exC’us ve ans contoen!.a’ use the repn hae 0'
bee- ~33e The interprelalions or OpiNIONs expressed represent the bes' judgme=* o' Coe Labora'ones Core Ladbcratones assimes N2 respans D-hily ant makes N0 warran’y of representa % Ul
bans express or imphed. as to the productivity prope’ operations o profitabieness howeve: of an, oit gas coa’ of Otnhe’ M nerg property wel o' $and IN CONNELLO” Wit whoh sych

repo~ 15 used or rehed upon for any reason whatsoeve*
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A CORE LABORATORIES Noa
e CORE LABRURNTOKIES » IMC. e
Ao oy ANALYTICAL KREFORT N
NN
23195 GLENV1IEW AVE. A

EVANSVILLEY IN 47712 )

N (812) 424-22909 N
N Y
D NN
, 17-DEC-87 o
D)
)
" DEFT. OF THE Al1lR FORCE
] 30S CSG/DE
i GRISSOM A.F.EB,.»s IN 4E5P71L 500
D)
;' FILE NUMEBER: GA121087 IDENTIFICATION
h SAMFLE MO, I 0001 CAM MUMRIER 238€
§ INVOICE JOR ¢: C71928 Boike # 3
LOCATION #: 63120 StRUBB AR
y Run 3 2
U
‘D
. AS RECEIVED AIR NRILDR ORY
u RASIS RASI1S BASIS
L e — - ——— ———— o ——
: :';"x
N X MOISTURE 15.76 3.16 -—- o,
“ % ASH 5.33 6.13 &.33
. % VOLATILE 30,79 35.40 36.55 2
i Z FIXEN CARRON 48.12 53.32 87.12 CRE
4 -
------------------ G
iy TOVYAL PERCEMTAGE 1900.00 100.00 100.00 :{:"‘
o\
W
‘ % SULFUR 0.75 0.86 0.89 o
P BTU/LE, 115409 13,116 13,544 N
@ MAF BTU/LE. -—- - 145458 NN
\ )
N Nl
! o
¥ LBRS SULFUR/MM RTU 0.6¢4 ,\A\.
‘ LRS WATER/MM BTU 13.81 ‘.
LRSS ASH/MM BTU 4,67 R
) s
() T
x. e
‘_‘J‘
: ASH SOFTENING TEMF:! 2700+ DEGREE F. FESFECYFULLY SURKITTEIS ;:
; o
o . . -
< Lo g &/,u/ 2]
---------- LA
5 KEVIM J, WEFIL T
o
D yL.
&, "l ':i
‘: \:"'.:A"r
) 45 :)r_r f
' The analysts. opinions or interpretations contained in this report are based upon observalions ang maten:al supphed by the cle ' whose exclusve and contidential use th < report has J:'v :
N been made The interpretalions of OpIMIONS expressed represent the best judgment of Core Laboratones Core Laboratones assu™&s N0 respons b [y and makes no warranty o represents Z';‘ ‘,
1. tions, express or imphed. as 1o the productivity, prope’ operations or profitableness however of any oll gas coa' or other m.ne'a prope~ly we' of 5and In CONNESHON witr whic™ &7+ ,l‘
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CORE LABORATORIES
international CORE LARORATORIESs,s INC.
A o o ANALYTICAL REFORT

215 GLENVIEW AVE.
EVANSVILLEy IN A47712
(812> A4A249-2909

04-JAN-88

DEFT. OF THE AIR FORCE
305 CSG/IdE
GRISSOM A.F.EF.>» IN 46P71—-3500

FILE NUMBER: GA121587 IDENTIFICATION
SAMFLE NO. : 0001 CAN #3648
INVOICE JOR $#: C71928 Bes &R 3
LOCATION $: 63120 SCRUBRER.
Rvn #£ 3

AS RECEIVED AIR DRIED
RASIS

MOISTURE 3.54
ASH 5.30 6.04
VOLATILE 31.00 35,35
FIXED CARRON 48.29% 55.07

TOTAL FERCENTAGE 100,00 100.00

%Z SULFUR 0.73 0.83
RTU/LRB, 11,474 13,084 13,564
MAF BTU/LE. --- - 14,44%

LRS SULFUR/MM ERTU 0,64
LBS WATER/MM BTU 13.43
LES ASH/MM ETU 4,62

3

l{..
AP,{ B
Ve

P
L2552

ASH SOFTENING TEMF: 2700+ DREGREE F., RESPECTFULLY SURMITTED,

KEVIN J.

AN

46

The analysis 0p:rons or interpretations contaned n this report are based upan obse~vations and matenal supplied by the chent for whose exclusive and confidental use this report has
beer made The interpretations of opiNons expressed represent the best judgment o' Core Laboratones Co:c Laboratones assumes no responsibility and makes no warranty or representa-
thons @xpress or implied. as to the productivity. proper operations or profitableness however of any oil. gas, coa' or other m:ncral property, well or sand 1n connection with which such
repon 18 used or rehed upon for any reason whatsoever
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CORE LABORATORIES

Ly
Westarn s c ORE LARORATORIES » INC . « ;%%
A o Do vy ANALYTICAL REPORT o Yy
Jn
¥
2315 GLENVIEW AVE. PY
; EVANSVILLE, IN 47712 o
1 (B12) 4249-2909 I
D o \
X 04-JAN-88 i
heled
DEFT. OF THE AIR FORCE °
305 CSG/DE 0
: GRISSOM A.F.B.» IN 46971-500 i
o
y H‘:_-" ,
ol
FILE NUMBER: GA121587 IDENTIFICATION el
SAMPLE NO. ¢ 0002 CAN 23872 °
INVOICE JOB #! C71928 Bow. 5L #Y e
LOCATION #: 63120 ?c{/mss b '.:'"»;
7 gt | &?
y :-f.* S
T T T T T T T T T T T S e e e e e e e e - A
)
; AS RECEIVED AIR DRIED DRY BN
, RASIS BASIS EKASIS RN
. Tmmmommsssss mmmeseoss e T,
ras
) % MOISTURE 18,97 5.09 = RO
%z ASH 5.65 6,62 697 .
‘ Z VOLATILE 29,00 33,97 35.79 IR
% FIXED CARBON 44,38 54,32 S7.24 N
> e e ——— e - A Fo X
I TOTAL PERCENTAGE 100.00 100.00 100,00 RN
! ra
“w ""
% SULFUR 0.9? 1.14 1.20 Y.
BTU/LR. 10,834 12,689 13,37 ]
; MAF RTU/LR, - — 14,371 ﬁgf
N
, LBS SULFUR/MM ETU 0.50 et
LBS WATER/MM ETU 17.51 .9
LBS ASH/MM BTU 5,2 R
i e “C
W
bouS!
-b.':;:. l{
ASH SOFTENING TEMF: 2590 DEGREE F. RESPECTFULLY SURMITTED, va
°
. A
1] < \" -
\ \ LU . AL Y
! KCVIN J. WEIL Lt
[
R ‘:.:\:} )
\ ‘.':uh '
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$ The analysis, aptmions or interpretations contaned in this report are based upor observalions ang mate*:a’ supphed Dy the client 10" whose eXCius ve @~ o' 367" w o5F 1N & fend™ na &.
] been made The interpretations or 0PINKONS exprassed ‘epresent the best judgmen' of Core Laboratones Core LabOratones assumaes No responsibiity ans mare WaTAnty OF tefrestTa i .
tions, oxpress or mplied. 8s to the productivity, proper operations or prolitableness however of any o gas coa! or other mineral property. weli G sand 11 conneltor wik whii® s -k @
teport i usad or reled upon for any reason whatsoever 2
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"/’A‘ CORE LABORATORIES
Iun“beumauw"'od“nalcoRE LNEBEBUORNTORIES > LI A1 S
A Lo /rasee: Comomry ANALYTICNHNL REFPOR1
2315 GLENVIEWR AVE.
EVANSVILLE, IN 47712
(812> A:244-290%9
17-DEC-87
DEFT. OF THE nIFR FORCE
305 CSG/7DE
GRISSOM Nn.F . B. » IM 46971 —500
FILE NUMEER: GA121087 IDENVIFICATION
SANFLT MO, 3 0004 CAM MUMBER 2448
INVOICE JOR #3 €C71928 (BolLEe# Y
LOCATION 4: 65120 ) BypAss
{ vPunN# 2
AS RECEIVED AIR DRIED oRrRY
EASIS EASIS RASIS
% MOISTURE 16.36 4,80 -
% ASH 5.52 6.28 6.60
o VOLATILE 30,10 34.2 35.99
Z FIXEDR CARBON 48,02 354.65 57.41
TOTAL FLERCEMYAGE 100.00 100,00 100.00
« SULFUR 0.74 0.84 0.88
RTU/LR, 11,302 21864 13,513
MAF ETU/LE. - -—- 1125467
LES SULFUR/MM RTU 0.65
LES WATER/MM RTU 14.47
L B0 NASH/MM EBTU 4,88
A~O0H SOFTENING TEMF! 2700+ DEGREE F. RESFECTFULLY GSURMITTIEDS,
REVIN O, IL
48
Tre anaiys t 0 TONS L ATeSLretal fUR (o™tane s o tres cepn! ate based upor observaliins and matena supp en by the Chemt tor whose exclus ve ana configential use thie repntt hge
beer made T e AlEtL0ETa LN O Op T 0NS @YDIASSe T represent the best judgmen: o' Cote Laboratones Core Labora'ones assa™es no responsibilily ang makes no warranty o represe s
Lone express o' 1mprest as ¢ the §r0ocutt ¢ty proper operatons o proftitablenece however of ary 011 gac cod' o' othe’ mune'a properly wetl Of Sang i conNNection with whitr syrr
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FILE NUMBER: GA121487 ILCNTIFICATION
SAMPLE NO. ¢ 0004 CAM NUMEER 2%

INVOICE JOF #: C71928 BoJLER#-L|

LOCATION $: 63120 By PSS

AS RECEIVED AIR DRIED DRY -l

EASIS EASIS EASIS -
———————————————————————————— .ﬁ(
el

% MOISTURE 15.08 4,95 --- o
X ASH 5.37 4,01 &.32 .
% VOLATILE 30.21 33.82 35.58 ey
% FIXED CARBON 45,34 55.22 58.1¢C E?

. cmm——— o _IZoC e e

TOTAL PERCENTAGE 100,00 100.00 100.,0¢ f$
Ry,

9
% SULFUR .74 0.83 0,87 ]
RTU/LE, 11,464 12,832 13,500 A
MAF BTU/LE, --- - 14,41 s
W

o

LES SULFUR/MM RTU 0,65 W
LES WATER/MM ETU 12.15 9
LBS ASH/MM ETU 4,68 ~d
3
ASH SOFTENING TEMF: 2700+ DEGREE F. RCSPECTFULLY SUKMITTED, .+i-
2.

X
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W‘ CORE LABORATORIES

e At CORE_LABRORATORIES> INC.

A Ut Dresme: Oompmry ANALYTICAL REFPORT

2315 GLENVIEW AVE.
EVANSVILLEsy IN 47712
(812> 424-2909

04-JAN-88

DEFT. OF THE AIR FORCE
305 CSG/DE
GRISSOM A.F.B.» IN 46971—-3500
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DEFT.

CORE LABORATORIES
iInternational CORE L ARORATORIES»

AL {resme Comomrsy

305 CSG/DE

GRISSOM A.F.B.,

FILE NUMBER: GA121587
SAMFLE NO. ! 0004
INVOICE JOER #: C71928
LOCATION #: 63120

MOISTURE

ASH

VOLATILE
FIXED CARRON

TN TN

TOTAL FERCENTAGE

Z SULFUR
BRTU/SLE.,
MAF RTU/LE.

LRS SULFUR/MM RTU
LES WATER/MM RTU
LRS ASH/MM ETU

ASH SOFTENING TEMF: 2700+

¢ oMore Granierprelat ang (2rta net s e x

repc (s uses o° relied upon for any reascr whalsne ver

ANALYTICAL REFORT

GLENVIEW AVE.
IN aA4a7712
124~2909

EVANSVILLE»
(812>

04-JAN-88

OF THE AIR FORCE

46971—-3500

IDENTIFICATION
CAN 43035

Borte ¥ 4
SCRIRBER

AS RECEIVED

-
a

AIR DRIED

Lty &
X &

P4

»

Ay

¥,

‘&

¥
A

%
)

‘.'}

<

Ty B
Ll L
LY,

~y

W
s

v

r,..- .
Ll
":‘: ‘l‘:‘v 'y "l,
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(8B12) 424-2909 O
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04-JAN-88

DEFPFT. OF THE AIR FORCE
305 CSG/DE
GRISSOM A.F.EB,» IN 46971 —-3500

FILE NUMBER: GA121587 IDENTIFICATION
SAMFLE NO, : 0003 CAN #4264
INVOICE JOR #: C71928 Eou-lel‘/g
LOCATION #: 63120 SCRUBRER.
PUN# 2

AS RECEIVED AIR DRIED DRY
EASIS RASIS RASIS
% MOISTURE 16,47 2,46 - -
% ASH ' 23 6,11 6.2¢ ®
% VOLATILE 30.64 35.78 J5.68 E
% FIXED CAREON 47.6¢ 55,66 57,06 o
—————————————————— f-‘-('\
TOTAL FERCENTAGE 100.00 100.0¢ 100.00 :Eh
e
._
% SULFUR 71 0.83 0.85 T
BTU/LE. 11,356 13,261 13,395 iy
MAF BTU/LER. -——- -— 14,3502 }hj:
LRS SULFUR/MM ETU 0,632 N
LRS WATER/MM ERTU 14.50 ®
LES ASH/MM BTU 4,61 o
?}
‘.:._-.
N
ASH SOFTENING TEMF: 2700+ DEGREE F, RESPECTFULLY SUBRMITTEDR,s -,
s
e
/o TR
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(812) 424-2909
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DEFT. OF THE AIR FORCE

305 CSG/7DE
GRISSOM A.F.R.>» IN A46971-5S00

FILE NUMBER: GA121487

SAMPFLE NO. ¢ 0003 CAN NUMBER 8624
INVOICE JOR #: C71928 BolLEr # ¢
LOCATION $: 6312¢C <CRUBE ER
/ RUNE 3
AS RECEIVED AIR DRIED DRY
RASIS RASIS BASIS
% MOISTURE 15.1% 3.74 -
% ASH 5.44 5.18 5.42
% VOLATILE 30,06 34.11 35,44
% FIXED CARRON 46,33 55.67 S8.14
TOTAL PERCENTAGE 100,00 100,00 100.0C
% SULFUR 0.73 0.83 0.86
ETU/LE, 11,495 13,047 13,554
MAF EBTU/LE, -—— - 14,484
LES SULFUR/MM ETU 0.44
LES WATER/MM ERTU 13.21
LES ASH/MM ETU 4.73
ASH SOFTENING TEMF: 7700+ DREGREE F. RCSFECTFULLY SURMITTED,
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APPENDIX E

Boiler 3, Bypass Stack
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SOURCE TEST REPORT
SOURCE :
GRISSOM AFB CENTRAL HEATING PLANT
GRISSOM AFB, IN 46971

DEVICE TESTED : BOILER #3:BYPASS STACK
DATE TESTED : 18-20 NOV 87
SUBMITTING AGENCY :

USAFOEHL /ECQ

BROOKS AFB, TX 78235
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

stack 1D: KLY PHSS Stack diameter at ports: 5.5 (ft)
=9 D>
pDistance A (ft) /.S (duct diameters) 2./

Recommended number of traverse points as determined by

distance A: /2

pDistance B (ft) 375_ {duct diameters) 7'2

Recommended number of traverse points as determined by

distance B: |7

Number of traverse points used: /3
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TEST TRAVERSE POINT LOCATION i
Y

A

S e ¥

STACK DIAM. (IN.) = 66 N
STACK RADIUS (IN.) = 33 b
STACK DIAM. (FT.) = 5.5 X
STACK AREA (SQ.FT) = 23.75828 "
d

POINT # DISTANCE IN. NN
1 2.875261 S
2 9.665478 Yo
3 19.52781 cra
4 46.4722 St
5 56.33452 e
3 63.12474 pa
i

o
THE ABOVE DISTANCES PROCEED FROM THE TEST PORT ACROSS THE A
TRAVERSE TO THE OPPOSITE WALL OF THE STACK. il
THESE DISTANCES SHOULD BE ROUNDED OFF TO THE NEAREST 1/4 INCH. R
THAT'S ABOUT AS ACCURATE AS YOU CAN GET WITH AN EPA METHOD 5 e
PROBE . N
3?;1‘

STANDARD CONDITIONS (TEMP. AND PRESSURE) PRy
v
." ¢
STD.TEMP (F) = 68 oy
STD.TEMP (R) = 528 £l

STD. PRESSURE (IN.HG) = 29.92
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 279.2611

AMBIENT WET BULB (K) = 276.4833

SOURCE ALTITUDE (AMSL) (FT) = 870

" -

Ce

DEW POINT = 31.467 DEG. F.

VAPOR PRESSURE (IN.HG) = .1766514
SATURATION VAPOR PRESS. (IN.HG) = .2770307
RELATIVE HUMIDITY (%) = 63.76599

SPECIFIC HUMIDITY (ppl000) = 3.792975

METER DATA PROGRAM

# OF TEST POINTS = 12
AMBIENT PRESS. (IN.HG) = 29.42

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20

%
)

.
)

N
Y
o,

{

y

47 47

49 48

53 50.5
52.5

.88
.69
.08
.9

.33
.52
.13
.32
.7

.09
.28
.71

S

ou I |
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FINAL AVG. METER TEMP (R) = 511.5
DELTA H@ VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 29.54641
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H20 TEST DATA

START METER READING = 41.3

END METER READING = 77.093

TOTAL CONDENSATE VOL (ML) = 50.08

H20 VAPOR GAS VOLUME @ STP = 2.373792

TOTAL METER GAS VOL (uncorrected CF) = 35.793
AVG. METER TEMP (R) = 511.5

TOTAL DRY SAMPLE VOL (CF @ STP) = 36.48628
MOLE FRACTION DRY AIR = ,9389143

% H20 BY VOL = 6.108565

GAS DENSITY

% C02 = 10.17
%02 = 9.37
$C0 = O
N = 78

GAS DENSITY = .9886743

DRY MOL. WT. = 29.3132
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o SOURCE TEST DATA 3%
: 3
\ NOZZLE DIAM (IN.) = .498 I
! NOZZLE AREA (FT2) = 1.352651£-03 '&x
PITOT FACTOR = .84 e
_‘ ATMOS. PRESS (IN.HG) = 29.42 P
8 STACK PRESS (IN.HG) = 29.4237 sl
3 TEST START TIME = 1437 A :,
R PT/DELTA P TS/TM VELOCITY DELTA H TIME a“
4/ IN H2O R FT/SEC IN.H20 MINS °
o "
., 1/ .05 880 / 507 16.38736 1.88 5 ;;;Q:':
: 2 / .045 880 / 508 15.54642 1.69 5 LD
. 3/ .055 880 / 510.5 17.18721 2.08 5 &}ﬁ
4 / .05 880 / 512.5 16.38736 1.9 5 ol
5 / .035 880 / 513.5 13.71065 1.33 5 ®
6 / .04 880 / 513.5 14.6573 1.52 5 e
; 7/ .03 880 / 511 12.6936 1.13 5 N
: 8 / .035 880 / 510 13.71065 1.32 5 Sl
9 / .045 880 / 511 15.54642 1.7 5 N
10 / .055 880 / 512.5 17.18721 2.09 5 e
11 / .06 880 / 514 17.95146 2.28 5 "o
12 / .045 880 / 514.5 15.54642 1.71 5 LW,
! 3
; TOTAL METER VOLUME = 35.793 A
X AVG. STACK TEMP (R) = 880 55:.»
y AVG. STACK VEL (FT/SEC) = 15.54267 NS
AVG. STACK VEL (FT/MIN) = 932.5603 'y
3 AVG. METER TEMP (R) = 511.5 oy
' AVG. METER DELTA H (IN.H20) = 1.719167 el
' AVG. METER PRESSURE (IN.HG) = 29.54641 :Q“é
TOTAL MINS OF TEST = 60 oo
STACK ACFM = 22156.02 A
STACK DSCFM = 12272.98 o
:'.j-v'?
Yy
W :\Q\-
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 50.08

AVERAGE STACK TEMPERATURE (R) = 880

TOTAL METER GAS VOL (uncorrected CF) = 35.793
AVG METER TEMP (R) = 511.5

BAROMETRIC PRESSURE (IN.HG) = 29.42

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 1.719167
AVG. STACK VEL (FT/MIN) = 15.54267

STACK PRESSURE (IN.HG) = 29.4237

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 1.352651E-03

DRY GAS METER CALIBRATION FACTOR = 1.082

2

X d
%*?

ISOKINETIC RATE FOR THIS RUN = 93.70332 %

AT e

L

=

s
14

o 555

%
"
e

PARTICULATE EMISSION RATE

‘.

INITIAL FILTER WT. (GMS) = O

FINAL FILTER WT. (GMS) = .2719

SAMPLE WT. (GMS) = .2719

SAMPLE VOL. (DSCFM) = 36.48628

CONCENTRATION (GR/DSCF) = .1149862

% C02 = 10.17

CONCENTRATION @ 12% C02 (GR/DSCF) = .1356769
STACK DSCFM = 12272.98

PM EMISSIONS (stk conds) (LB/HR) 12.09559
PM EMISSIONS (@ 12% C02) (LB/HR) 14.27209
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HUMIDITY DATA oo
e

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K. i
AMBIENT DRY BULB (K) = 279.8167 ﬁ;
AMBIENT WET BULB (K) = 277.8722 .
SOURCE ALTITUDE (AMSL) (FT) = 870 T
N

DEW POINT = 36.48698 DEG. F. ey
YAPOR PRESSURE (IN.HG) = .2154221 s
SATURATION VAPOR PRESS. (IN.HG) = .2877726 i
RELATIVE HUMIDITY (%) = 74.85843 o
SPECIFIC HUMIDITY (ppl000) = 4.627782 R
»") :‘3"

‘I

METER DATA PROGRAM i
« OF TEST POINTS = 12 o
AMBIENT PRESS. (IN.HG) = 29.387 WV
> {

POINT TEMP IN TEMP OUT AVG TEMP Delta H E‘i‘“
# F F F IN.H20 o U
1 53 50 51.5 1.4 % .,.._
2 52 50 51 1.4 Vo
3 55 51 53 1.6 e
4 57 50 53.5 2.01 At
g 58 52 55 2.01 N

€ 59 53 56 2.01 °
7 51 51 51 1.4 N
& 51 50 50.5 1.6 y.§-.:
S 52 50 51 2.01 t;;:w
10 51 50 50.5 1.99 R
11 56 51 53.5 1.6 :ETE‘a

12 58 51 54.5 1.2 °
FINAL AVG. METER TEMP (R) = 512.5833 R
CELTA HO VALUE = 2.11 NG
FINAL AVG. METER PRESS. (IN.HG) = 29.51096 o
VS

e
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H20 TEST DATA

START METER READING = 77.441

END METER READING = 112,782

TOTAL CONDENSATE VOL (ML) = 60.34

H20 VAPOR GAS VOLUME @ STP = 2.860116

TOTAL METER GAS VOL (uncorrected CF) = 35.341
AVG. METER TEMP (R} = 512.5833

TOTAL DRY SAMPLE VOL (CF @ STP) = 35.90624
MOLE FRACTION DRY AIR = ,9262217

% H20 BY VoL = 7.377831

GAS DENSITY

% C02 = 10.67
%02 = 8.07
$C0 = 0
%* N2 = 78

GAS DENSITY = .9774436
DRY MOL. WT. = 29.1172
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SOCURCE TEST

NJIZZLE DIAM (IN.) .49
NJZZiLE AREA (FT2)
PITOT FACTOR = .84
ATMOS. PRESS (IN.HG) =
STACK PRESS {IN.HG) =
TEST START TIME = 1002
PT/DELTA P TS/TM™

= / IN.H20 R

.035 878
.035 878
.04 887
.05 897
.05 892
.05 892
.035 880
.04 883
.05 885
0/, 891
17, 891
w2 /. 880

511
513

515
516
511

/
/
/
/
/
/
/
/
/

511

I

TOTAL METER VOLUME
AVG., STACK TEMP (R) =
AVG. STACK VEL (FT/SEC)
AVG. STACK VEL (FT/MIN)
AVG. METER TEMP (R) =
AVG, METER DELTA H (IN.H
LVG. METER PRESSURE (IN.
TOTAL MINS OF TEST = 60
STACK ACFM = 21564.52
STACK DSCFM = 11688.72

35

510.
513.
514.

DATA

8

29.387
29.3936

511.

513.

510.

5
5
5

.341

1.352651E-03

VELOCITY

FT/SEC

13.
13.
14
16
16
16
13.
14
16
16.
14
12.

886.1667

78057
78057

.80736
.64819
.60172
.60172

79625

.77393
.53645

59242

.84071

77285

= 15.12773
= 907.6636

20)
HG)

512.5833
1.685834
29.51096

DELTA H
IN.H20

Pt b RO s RO R R e
e e e e e e e e e e e
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 60.34

AVERAGE STACK TEMPERATURE (R) = 886.1667
TOTAL METER GAS VOL (uncorrected CF) = 35.341
AVG METER TEMP (R) = 512.5833

BAROMETRIC PRESSURE {(IN.HG) = 29.387

AVG. STACK VEL (FT/MIN) = 15.12773

STACK PRESSURE (IN.HG) = 29.3936

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 1.352651E-03

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 96.71302 %

INITIAL FILTER WT. (GMS) = O
FINAL FILTER WT. {GMS) = .3003

SAMPLE WT. (GMS) = .3003

SAMPLE VOL. (DSCFM) = 35.90624
CONCENTRATION (GR/DSCF) = .129048

% C02 = 10.67

CONCENTRATION @ 12% C02 (GR/DSCF) = .1451337
STACK DSCFM = 11688.72

PM EMISSIONS (stk conds) (LB/HR)
PM EMISSIONS (@ 12% C02) (LB/HR)

12.92855
14.54007

*xxxxxx END OF ANALYSIS FOR RUN # 2 dxdxsx

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) =

PARTICULATE EMISSION RATE
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RUN #3

HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.

AMBIENT DRY BULB (K) =
AMBIENT WET BULB (K) =

272.5944
270.3722

SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 19.01367 DEG. F.

VAPOR PRESSURE (IN.HG) = .1060571

SATURATION VAPOR PRESS. (IN.HG) = .1733842
RELATIVE HUMIDITY (%) = 61.16885

SPECIFIC HUMIDITY (ppl000) = 2.275113
METER DATA PROGRAM

# OF TEST POINTS = 12

AMBIENT PRESS. (IN.HG) = 29.2

POINT TEMP IN TEMP OUT AVG TEMP

# F F F

1 38 36 37

2 39 37 38
3 41 37 39

4 42 37 39.5
5 42 37 39.5
6 42 38 40

7 37 36 36.5
8 38 37 37.5
9 39 36 37.5
10 39 36 37.5
11 40 36 38
12 38 35 36.5

FINAL AVG. METER TEMP (R} = 498.0417

DELTA H@ VALUE = 2.11

FINAL AVG. METER PRESS. (IN.HG) = 29.31734

Delta H
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H20 TEST DATA

¢

5
..-

»

START METER READING = 113.276
END METER READING = 147.475
TOTAL CONDENSATE VOL (ML) = 56.75
H20 VAPOR GAS VOLUME @ STP = 2.68995
TOTAL METER GAS VOL (uncorrected CF) = 34.19901
AVG. METER TEMP (R) = 498.0417
o TOTAL DRY SAMPLE VOL (CF @ STP) = 35.52587
MOLE FRACTION DRY AIR = .9296116
A % H20 BY VOL = 7.03884
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SOURCE

NOZZLE DIAM (IN.)
NOZZLE AREA (FT2)
PITOT FACTOR = .84

nou

TEST

DATA

.498
1.352651E-03

ATM0OS. PRESS (IN.HG) = 29.2

STACK PRESS (IN.HG) = 29.205

TEST START TIME = 855

PT/DELTA P TS/T™ VELOCITY

¢ / IN.H20 R FT/SEC
1/ .04 885 / 497 14.85373
2 / .05 911 / 498 16.84915
3/ .05 920 / 499 16.93218
4 / .05 919 / 499.5 16.92297
5/ .03 887 / 499.5 12.87824
6 / .03 879 / 500 12.82003
7 / .03 885 / 496.5 12.86371
8 / .04 890 / 497.5 14.89563
9 / .04 901 / 497.5 14.9874
10 / .05 904 / 497.5 16.78429
11 / .045 901 / 498 15.89654
12 / .04 890 / 496.5 14.89563

TOTAL METER VOLUME = 34.19901

AVG. STACK TEMP (R) 897.6667

AVG. STACK VEL (FT/SEC) = 15.13163

AVG. STACK VEL (FT/MIN) = 907.8975

AVG. METER TEMP (R) 498.0417

AVG. METER DELTA H (IN.H20) = 1.595833

AVG. METER PRESSURE (IN.HG) = 29.31734

TOTAL MINS OF TEST = 60

STACK ACFM = 21570.08

STACK DSCFM = 11510.48
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 56.75

AVERAGE STACK TEMPERATURE (R) = 897.6667

TOTAL METER GAS VOL (uncorrected CF) = 34.19901
AVG METER TEMP (R) = 498.0417

BAROMETRIC PRESSURE (IN.HG) = 29.2

AVG PRESSURE DROF ACROSS ORIFICE METER (IN.H20) =
AVG. STACK VEL (FT/MIN) = 15.13163

STACK PRESSURE (IN.HG) = 29.205

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 1.352651E-03

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 97.20239 %

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O
FINAL FILTER WT. (GMS) = .3812
SAMPLE WT. (GMS) = .3812
SAMPLE VOL. (DSCFM) = 35.52587
CONCENTRATION (GR/DSCF) = .1655671

% C02 = 10.1

CONCENTRATION @ 12% €02 (GR/DSCF) = .1967134
STACK DSCFM = 11510.48

PM EMISSIONS (stk conds) (LB/HR)
PM EMISSIONS (@ 12% C02) (LB/HR)

16.33424
19.40702

xxxkxxx END OF ANALYSIS FOR RUN # 3 *rxxwsk g

1.595833
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AIR POLLUTION PARTICULATE ANALYTICAL DATA A

JASE DATE - RUN NUMBER

B0n)

JUILDING NUMBER SOURCE NUMBER

PARTICULATES

NN
RSN
oL o

¥

-
Nl
AKX

R
s

O

A
po

o 5

¥
-
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)
X

A
27,

ITEM FINAL WEIGHT INITIAL WEIGHT NEIGHT PARTICLES
ram) (8m) (gm)

Mx&ﬂz&?&/ 0.2 755
#9 0,8309 | 0,274 | 0.2808

17,6224 | 17,0039 | 0.0/95

BACK HALF (if needed)

o0y
S

ot

f:j
4

w

x
-

.
»

.l
"
[ |

.
¥
-
3

- =
» s e
.
aih
[N

NS
CRENS

Sty

2
»

o

Wb’y
Total Welght of Particulates Collected O AR
otal Welght of Particula ollecte '3003 an ),.‘

. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER »

(em) (gm) (ém) A
%
”

/3G 3
LT 100 S &-’ -'_

IMPINGER 2 (H20) N v
/14 /00 J{/& RN

IMPINGER 3 (Dry) /

IMPINGER 4 (Silica Gel 025 ?' 65 ~ 7 -~/ '\-'-’T
o s | 20835 | W T |15y |

, IR " N
[ ML f< IS /)/ . 3‘5 ° eight of Water Collecte - 0
Total Weight of Warer Collectad {,} O,Q/_/ - EQ&

IMPINGER | (H20)

0 / '\"-.':"

111, GASES (Dry)

o
TEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE ] \}‘\
1 2 3 . \f_\

VoL % CO, //' /9 /d ‘ 6' /(}, d,;y . éféb_\'.
~ - D
.0 g 0 e S el

vOoL = CO "

LT T S Pt

VOL " N,
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Vol % Ny = (100% - $C07.%07.%CO)
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

N
. TASE OATE 5 - RUN NUMBER
L e e T §
: ~ el 7
Ix f A,
" (‘? J
) 3.ILDING BER SOURCE NUMBER
L)

i PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT NEIGHT PARTICLES

" (gm) (gm) ram)

. FILTER NUMBER —7 j' « 7,?/7
5 0. 4% Ll | o SETT

ACETONE WASHINGS /Probe, Front

99, 841| 18.822¢ | 0,015

BACK HALF (if nesded)

Total Weight of Particulates Collected -
- 3J A

. WATER

TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(gm) (gm) (gm)
I
IMPINGER 1 (H20) f /9{) 38
/3 ‘ ’

. IMPINGER 2 (H20) / 0 [2 /-0(_) ? ;:: _\_
P LM
A i
« IMPINGER 3 (Dry) / '.:".:
. .,
. o / N
' 08 Py 7. 3'\ °
. (MPINGER & (Stlica Gel) < T o Q AT L/?() 7 30 g' ’1-5 By

ﬁf? A = ) ! o! .

— 4 V' 3

: ST T D
¥ . . *

fh
<

Total Weight of Water Collected
Pl T 56.75 =

P

S i
., « = -~ , L7, -/ GASES (Dry) °
r TEM ANA:.YSIS ANAZLYSIS ANAL;SIS ANAK‘.YSIS AVERAGE -‘, ~'
] U
’ oL % co 7 7/\ ST
voL 2 5 / 0’2 %9 , . - L
7t7/ o /&’ N 7 /O/ o( /0,‘ . g
LA
VoL % O3 e é) -7' S‘ . A
1 o) ‘ ? . J - £53 N
o - r-..\
Y ot
" voL = co ::_:(:_'
.
4 L':u‘_
]
vOL ~ Ny
)
4
:. Vol % M = (100% - % CO3. %07 . % CO)
&
[ FORM
OEHL 0%, 20 75
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Boiler 3, Scrubber Stack
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SOURCE TEST REPORT
SOURCE
GRISSOM AFB CENTRAL HEATING PLANT

GRISSOM AFB, IN 46971

DEVICE TESTED : BOILER #3:SCRUBBER STACK
DATE TESTED : 23 NOV 87

SUBMITTING AGENCY :
USAFOEHL /ECQ

BROOKS AFB, TX 78235
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

stack 1D: SCRUORREL Stack diameter at ports: S.0  (ft)

SsTRCE B

Distance A (ft) 7.0 (duct diameters) /.‘71'

Recommended number of traverse points as determined by

distance A: z?C

Distance B (ft) 28 (duct diameters) S'é

Recommended number of traverse points as determined by

distance B: 2

Number of traverse points used: 2C
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TEST TRAVERSE POINT LOCATION

e

RN
Y hY
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e

STACK DIAM. (IN.) = 60

STACK RADIUS (IN.) = 30

STACK DIAM. (FT.) = 5

STACK AREA (SQ.FT) = 19.63494

AL

0

b

POINT # DISTANCE IN. e
1 1.539501 Ny
2 4.9002 NGl
3 8.786797 5
4 13.56832 o
5 20.51317 i
6 39.48683 Y
7 46.43168 Stsy
8 51.21321 N
9 55.0998 .
10 58.4605 Ry
N

R
S
THE ABOVE DISTANCES PROCEED FROM THE TEST PORT ACROSS THE NN
TRAVERSE TO THE OPPOSITE WALL OF THE STACK. -
THESE DISTANCES SHOULD BE ROUNDED OFF TO THE NEAREST 1/4 INCH. ey
THAT'S ABOUT AS ACCURATE AS YOU CAN GET WITH AN EPA METHOD 5 o
PROBE . i;:;,
e
'{n‘:-‘

STAMDARD CONDITIONS (TEMP. AND PRESSURE) T e
STD.TEMP (F) = 68 e
STD.TEMP (R) = 528 A
STD. PRESSURE {IL.HG) = 23.92 NN
A
v
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 280.9278

AMBIENT WET BULB (K) = 279.2611

SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 39.89329 DEG. F.

VAPOR PRESSURE (IN.HG) = .2459105
SATURATION VAPOR PRESS. (IN.HG) = .3103822
RELATIVE HUMIDITY (%) = 79.22828

SPECIFIC HUMIDITY (pplO00) = 5.28485

METER DATA PROGRAM

# OF TEST POINTS = 20
AMBIENT PRESS. (IN.HG) = 29.02

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20

1 47 47 47 1.84

2 50 48 49 2.14

3 52 48 50 2.53

4 55 49 52 2.78

5 57 49 53 3.21

6 59 50 54.5 3.32

7 61 51 56 3.23

8 61 51 56 3.14 o
9 63 53 58 3.15 R
10 63 53 58 2.36 e
11 63 54 58.5 2.16 =g
12 62 55 58.5 2.36 N
13 63 55 59 2.46 .
14 64 55 59.5 2.67

15 65 56 60.5 3.19

16 66 57 61.5 3.28

17 66 57 61.5 3.38

18 67 58 62.5 3.28

19 67 58 62.5 3.47

20 67 58 62.5 2.67

FINAL AVG. METER TEMP (R) = 517
DELTA HG VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 29.22816
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H20 TEST DATA

START METER READING = 380.784

END METER READING = 428.108

TOTAL CONDENSATE vOL (ML) = 80.8

H20 VAPOR GAS VOLUME @ STP = 3.82992

TOTAL METER GAS VOL (uncorrected CF) = 47.32401
AVG. METER TEMP (R) = 517

TOTAL DRY SAMPLE VOL (CF @ STP) = 47,21335
MOLE FRACTION DRY AIR = .9249672

% H20 BY VOL = 7.503282

GAS DENSITY

% €02 = 3.37
% 02 = 16.83
$C0 = 0
%N = 78

GAS DENSITY = .9639005
DRY MOL. WT. = 28.7084

873

ot '.I PRI, Yoot P atly Lol f, Co 7 -'Nrr.."" n" -'-." a6 4R e . ~" g Ny ﬂ""-_' ~ "\. !‘\.‘fv .‘v AN AT A ALY

St

Lo -
@ o

o

Lh o)
»

v
EAAT AN,
.I ‘I .l 'l." -
R

v
R

7,

v
CLEX

Dl s

L]
L

.

AT ALY oy 8
L {&{...‘.'. ’- ". @

AP

>
Pl

et
A {‘

BASYAY ks
e »

- Q.- <
‘\{5‘-"&‘_‘ »

,
NN

s %)

2
g



‘.
’

4
P)
z

. [y . . « e ol b AR IR
WX a e Vi W NN NIRRT MR AN Jabs [ 0 )00 A ASIC R o' D AN SN S Lithe LR T 04 ) LA W

RN Y

4
i’&"\':\a,
W PE

A,

‘isf
) 'i
[ .,\'
"N-!‘
. .h
o

I:‘i "
.
e
N
AR
LRSS E SRS SR SRS S Rt SRe se Rl st a s as st as i s st s s s s s s TR L LR 2 2 f;-".. !
9
SOURCE TEST DATA by
oy
NOZZLE DIAM (IN.) = .313 A
NOZZILE AREA (FT2) = 5.343376£-04 DR
PITOT FACTOR = .84 S
ATMOS. PRESS (IN.HG) = 29.02 -
STACK PRESS (IN.HG) = 29.0288 o
TEST START TIME = 830 TN
B
PT/DELTA P TS/TM VELOCITY DELTA H TIME B
# / IN.H20 R FT/SEC IN.H20 MINS ~E
1/ .19 570 / 507 26.2145 1.84 3 L
2/ .22 571 / 509 28.23299 2.14 3 ~)
3/ .26 571 / 510 30.69249 2.53 3
4/ .3 571 / 512 32.96902 2.78 3 S
5/ .33 574 / 513 34.66892 3.21 3 "o
6/ .34 575 / 514.5  35.22093 3.32 3 TR
7/ .33 574 / 516 34.66892 3.23 3 )
8 / .32 574 / 516 34.13959 3.14 3 I
9 / .32 573 / 518 34.10984 3.15 3 AN
10 / .24 574 / 518 29.56575 2.36 3 N
11 / .22 574 / 518.5  28.30706 2.16 3 e
12 / .24 574 / 518.5  29.56575 2.36 3 AN
13 / .25 574 / 519 30.17542 2.46 3 N
14 / .27 573 / 519.5  31.33189 2.67 3 =t
15 / .32 570 / 520.5  34.02043 3.19 3 AN
16 / .33 572 / 521.5  34.60847 3.28 3 A
17 / .34 572 / 521.5  35.12893 3.38 3 e
18 / .33 573 / 522.5  34.63871 3.28 3 N
19 / .35 574 / 522.5  35.70404 3.47 3 OGN
20 / .27 575 / 522.5  31.38653 2.67 3 NN
L]
TOTAL METER VOLUME = 47.32401 CSE:
AVG. STACK TEMP (R) = 572.9 °
AYG. STACK VEL (FT/SEC) = 32.26751 SR
AVG. STACK VEL (FT/MIN) = 1936.051 N
AVG. METER TEMP (R) = 517 b
AVG. METER DELTA H (IN.H20) = 2.831 NN
AVG. METER PRESSURE (IN.HG) = 29.22816 R
TOTAL MINS OF TEST = 60 °
STACK ACFM = 38014.24 RN
STACK DSCFM = 31431.3¢ N,
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q ISOKINETIC ANALYSIS

b

X

Y TOTAL CONDENSATE VOLUME (ML) = 80.8

0 AVERAGE STACK TEMPERATURE (R) = 572.9

TOTAL METER GAS VOL (uncorrected CF) = 47.32401

AVG METER TEMP (R) = 517

BAROMETRIC PRESSURE (IN.HG) = 29.02

‘o AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.831
AVG. STACK VEL (FT/MIN) = 32.26751

STACK PRESSURE (IN.HG) = 29.0288

JOTAL MINUTES OF TEST = 60

\ NOZZLE AREA (FT2) = 5.343376E-04

) DRY GAS METER CALIBRATION FACTOR = 1.082

\ "
‘l_ N
ISOKINETIC RATE FOR THIS RUN = 98.92119 % -
- Yy
: N
. at e
3 3
< NAY
_C
. o '.'*i '
: oo
o ey
2
o PARTICULATE EMISSION RATE )
[ )
X INITIAL FILTER WT. (GMS) = 0 a
- FINAL FILTER WT. (GMS) = 1.1479 2
A SAMPLE WT. (GMS) = 1.1479 X
Y SAMPLE VOL. (DSCFM) = 47.21335 o
-~ CONCENTRATION (GR/DSCF) = .3751502 -
» % €02 = 3.37 °
p COMCENTRATION @ 12% CO02 (GR/DSCF) = 1.335847 N
. STACK DSCFM = 31431.38 S
- PM EMISSIONS (stk conds) (LB/HR) = 101.0649 .
. PM EMISSIONS (@ 12% C02) (LB/HR) = 359.8749
‘
: *xxkxxx END OF ANALYSIS FOR RUN # 1 *xkawkx
o
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.

AMBIENT DRY BULB (K) = 285.3722
AMBIENT WET BULB (K) = 281.4833
SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 40.28562 DEG. F.

VAPOR PRESSURE (IN.KG) = .2496591
SATURATION VAPOR PRESS. (IN.HG) = .4175718
RELATIVE HUMIDITY (%) = 59.78831

SPECIFIC HUMIDITY (pp1000) = 5.365673

METER DATA PROGRAM

# OF TEST POINTS = 20
AMBIENT PRESS. (IN.HG) = 29.02

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20

1 59 59 59 2.18
2 61 59 60 2.44
3 64 59 61.5 2.8
4 66 60 63 2.99
5 66 60 63 3.28
6 68 60 64 2.99
7 68 61 64.5 3.08
8 69 61 65 3.03
9 69 61 65 3.06
10 70 62 66 2.47
11 69 63 66 2.26
12 68 63 65.5 2.36
13 69 64 66.5 2.45
14 71 64 67.5 2.62
15 72 65 68.5 2.97
16 73 65 69 - 3.04
17 74 66 70 3.14
18 75 66 70.5 3.05
19 76 67 71.5 3.09
20 76 68 72 2.85

FINAL AVG. METER TEMP (R) = 525.9
DELTA H@ VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 29.22644
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H20 TEST DATA

START METER READING = 428.304

END METER READING = 475.886

TOTAL CONDENSATE VOL (ML) = 81.63

H20 VAPOR GAS VOLUME @ STP = 3.869262

TOTAL METER GAS VOL (uncorrected CF) = 47,582
AVG. METER TEMP (R) = 525.9

TOTAL DRY SAMPLE VOL (CF @ STP) = 46.66461
MOLE FRACTION DRY AIR = .9234323

% H20 BY VOL = 7.656769

GAS DENSITY

% C02 = 3.03
%02 = 17.3
2C0 = 0
$ N = 78

GAS DENSITY = .9633582
DRY MOL. WT. = 28.7092
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SOURCE TEST DATA

.
?
.
r
i
!
d
.
e
i
é NOZZLE DIAM (IN.) = .313
; NOZZLE AREA (FT2) = 5.343376E-04
% PITOT FACTOR = .84
ATMOS. PRESS (IN.HG) = 29.02
STACK PRESS (IN.HG) = 29.0288
‘ TEST START TIME = 1000
PT/DELTA P TS/TM VELOCITY DELTA H TIME
# / IN.H20 R FT/SEC IN.H20 MINS
v 1/ .22 570 / 519 28.21619 2.18 3
2 / .245 570 / 520 29.77626 2.44 3
3/ .28 569 / 521.5  31.80422 2.8 3
4 /.3 572 / 523 33.00717 2.99 3
5/ .33 573 / 523 34.,64846 3.28 3
6 / .3 573 / 524 33.03601 2.99 3
7/ .31 575 / 524.5  33.64065 3.08 3
8 / .305 576 / 525 33.39726 3.03 3
9 /.31 579 / 525 33.75746 3.06 3
10 / .25 581 / 526 30.36741 2.47 3
11 / .225 570 / 526 28.53503 2.26 3
12 / .235 570 / 525.5 29.16225 2.36 3
13 / .245 573 / 526.5  29.85451 2.45 3
14 / .26 570 / 527.5 30.67424 2.62 3
15 / .295 572 / 528.5  32.73095 2.97 3
16 / .3 569 / 529 32.9205 3.04 3
17 / .31 570 / 530 33.49407 3.14 3
18 / .3 569 / 530.5  32.9205 3.05 3
19 / .305 571 / 531.5  33.25198 3.09 3
20 / .28 570 / 532 31.83216 2.85 3 ¥
TOTAL METER VOLUME = 47.582 s
AVG. STACK TEMP (R) = 572.1 it
AVG. STACK VEL (FT/SEC) = 31.85136 R
AVG. STACK VEL (FT/MIN) = 1911.082 AR
AVG. METER TEMP (R) = 525.9 NN
AVG. METER DELTA H (IN.H20) = 2.8075 NN
AVG. METCR PRESSURE (IN.HG) = 29.22644 e
TOTAL MINS OF TEST = 60 -
STACK ACFM = 37523.97 55553
STACK DSCFM = 31017.85 Sy
o
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o
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ISOKINETIC ANALYSIS

) TOTAL CONDENSATE VOLUME (ML) = 81.63

AVERAGE STACK TEMPERATURE (R) = 5§72.1

* TOTAL METER GAS VOL (uncorrected CF) = 47.582
AVG METER TEMP (R) = 525.9

: BAROMETRIC PRESSURE (IN.HG) = 29.02

X AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.8075
5 AVG. STACK VEL (FT/MIN) = 31.85136

STACK PRESSURE (IN.HG) = 29.0288

TOTAL MINUTES OF TEST = &0

NOZZLE AREA (FT2) = 5.343376E-04

DRY GAS METER CALIBRATION FACTOR = 1.082

Ay
e

»
[ ]

Sttt

;Qﬂﬁf#

ISOKINETIC RATE FOR THIS RUN = 99.06254 %

.9

! N
A A
; I
: A
_ 9

v

NN

J\

PARTICULATE EMISSION RATE NN

[ ]

X INITIAL FILTER WT. (GMS) = .4026 o
3 FINAL FILTER WT. (GMS) = .8052 o
\ SAMPLE WT. (GMS) = .4026 ot
: SAMPLE VOL. (DSCFM) = 46.66461 NS
CONCENTRATION (GR/DSCF) = .1331227 RS

% €02 = 3.03 K
CONCENTRATION @ 12% CO2 (GR/DSCF) = .5272185 O

STACK DSCFM = 31017.85 oot

. PM EMISSIONS (stk conds) (LB/HR) = 35.39119 o
9 PM EMISSIONS (@ 12% C02) (LB/HR) = 140.1631 NN
v, R
@

gyt
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k *hkkxkk END OF ANALYSIS FOR RUN # 2 *kwkdorx PN
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Wde Kk RUN # 3

HUMIDITY

* % %k Kk ok

DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 285.9278
AMBIENT WET BULB (K) = 282.5945
SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 43.74922 DEG. F.

VAPOR PRESSURE (IN.HG) = .2850438
SATURATION VAPOR PRESS. (IN.HG) = .4330654
RELATIVE HUMIDITY (%) = 65.82003

SPECIFIC HUMIDITY (ppl000) = 6.128993

METER DATA

# OF TEST POINTS =
AMBIENT PRESS. (IN.HG) = 29.02

PROGRAM

20

POINT TEMP IN TEMP OUT AVG TEMP
# F F F
1 68 69 68.5
2 72 69 70.5
3 72 69 70.5

4 73 69 71
5 74 70 72
6 75 69 72
7 77 70 73.5
8 77 71 74
9 78 71 74.5
10 78 7 74.5
11 76 71 73.5
12 75 71 73
13 76 71 73.5
14 76 70 73
15 76 70 73
16 75 70 72.5
17 76 70 73
18 76 70 73
19 76 70 73
20 76 70 73

FINAL AVG. METER TEMP (R) = 532.575

DELTA H@ VALUE =

2.11

FINAL AVG. METER PRESS. (IN.HG) = 29.23746

..........
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H20 TEST DATA

~ .‘v
e
Ay

START METER READING = 476.041

END METER READING = 524,95

TOTAL CONDENSATE VOL (ML) = 82.26
H20 VAPOR GAS VOLUME @ STP = 3.899124

‘:{-
-

ZLT

Sl I

TOTAL METER GAS VOL (uncorrected CF) = 48.90903 e
AVG. METER TEMP (R) = 532.575 Pt
TOTAL DRY SAMPLE VOL (CF @ STP) = 47.38275 o
MOLE FRACTION DRY AIR = .9239668 Ity
% H20 BY VOL = 7.603319 e
X
b
vk
GAS DENSITY o
FAF
% €02 = 3.1 o
202 = 17 b
2C0 = 0 O
3 N2 = 78 Pas)

. ®

GAS DENSITY = ,961475

v
ki

AR
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DRY MOL. WT. = 28.644
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- SOURCE TEST DATA o
; R
NOZZLE DIAM (IN.) = .313 Py
NOZILE AREA (FT2) = 5.343376E-04 E\;:-,-
PITOT FACTOR = .84 O
ATMOS. PRESS (IN.HG) = 29.02 °
STACK PRESS (IN.HG) = 29.0288 NG
| TEST START TIME = 1136 N
PT/DELTA P TS/TM VELOCITY DELTA H TIME ot
# / IN.H20 R FT/SEC IN.H20 MINS N
®
: 1/ .22 570 / §28.5  28.24381 2.22 3 ]
A 2/ .24 575 / 530.5  29.6288 2.41 3 s
- 3/ .28 578 / 530.5  32.08614 2.8 3 AN
! 4/ .31 578 / 531 33.76131 3.1 3 S
5 / .335 576 / 532 35.03549 3.37 3 e
6 / .315 580 / 532 34.09132 3.15 3 e
7/ .305 581 / 533.5 33.57473 3.05 3 "5"
8 / .31 584 / 534 33.93609 3.09 3 NG
9 /.31 587 / 534.5  34.02315 3.08 3 Py
10 / .255 588 / 534.5  30.88398 2.53 3 Nk
11 / .25 575 / 533.5  20.23977 2.53 3 e
12 / .25 575 / 533 30.23977 2.53 3 oy
s 13 / .255 583 / 533.5  30.75239 2.54 3 o
k 14 / .28 584 / 533 32.25225 2.79 3 DA
{ 15 / .3 583 / 533 33.35565 2.99 3
X 16 / .325 583 / 532.5  34.71766 3.24 3 prary
17 / .355 577 / 533 36.09746 3.57 3 ~
18 / .34 583 / 533 35.50981 3.39 3 2,
19 / .345 586 / 533 35.86187 3.42 3 o
20 / .34 589 / 533 35.69206 3.35 3 aa
S ava
TOTAL METER VOLUME = 48.90903 e
AVG. STACK TEMP (R) = 580.75 ATy
AVG. STACK VEL (FT/SEC) = 32.99918 o
AVG. STACK VEL (FT/MIN) = 1979.951 KON
AVG. METER TEMP (R) = 532.575 NN
AVG. METER DELTA H (IN.H20) = 2.9575 N
AVG. METER PRESSURE (IN.HG) = 29.23746 o
TOTAL MINS OF TEST = 60 "o
STACK ACFM = 38876.22 g
STACX DSCFM - 31675.31 o
: X
g
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ISOKINETIC ANALYSTIS o
BN
“.‘- ")
TOTAL CONDENSATE VOLUME (ML) = 82.26 el
AVERAGE STACK TEMPERATURE (R) = 580.75 AN
TOTAL METER GAS VOL (uncorrected CF) = 48.90903 A
AVG METER TEMP (R) = 532.575 ®
BAROMETRIC PRESSURE (IN.HG) = 29.02 T
AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.9575 R
AVG. STACK VEL (FT/MIN) = 32.99918 :‘
STACK PRESSURE (IN.HG) = 29.0288 o
TOTAL MINUTES OF TEST = 60 NG
NOZZLE AREA (FT2) = 5.343376E-04 .o
DRY GAS METER CALIBRATION FACTOR = 1.082 S
o
A
A
ISOKINETIC RATE FOR THIS RUN = 98.50356 % 5
SN
N
N
Aoy
i
-.r-
2
W,
?‘;:"\.
PARTICULATE EMISSION RATE P
INITIAL FILTER WT. (GMS) = O 0
FINAL FILTER WT. (GMS) = .3033 e
SAMPLE WT. (GMS) = .3033 o
SAMPLE VOL. (DSCFM) = 47.38275 P
CONCENTRATION {GR/DSCF) = 9.876841E-02 N
% €02 = 3.1 e
CONCENTRATION @ 12% C02 (GR/DSCF) = .3823294 A
STACK DSCFM = 31675.31 o
PM EMISSIONS (stk conds) (LB/HR) = 26.81455 o
PM EMISSIONS (@ 12% C02) (LB/HR) = 103.7982 e
é;‘.ﬂ:#
o
BEACY.
axxkxxx END OF ANALYSIS FOR RUN # 3 *krkkxk R
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATYTE ]RUN NUMLSE &

S L) Sorcnsr | # /o

BUILDING NUMBER SOURCE NUMBER
i PARTICULATES
ITEM FINAL WEIGHT IN TIAL WEIGHT WEIGHT PARTICLES
(m) (go) (o)

FILTER NUMBER

R

0. 217 | o, 275¢ | 0,034 |

ACETONE WASHINGS (Probe, Front
Hall Fitter)

/03,5529 | Jo

9)
(O
)
N
\\
S~
U\
oQ

S el gt |

BACK HALF (If nesded) |

ot 4

Total Weight of Particulates Collected / / (/ 7 9
i ’ &
/

. WATER
ITEM FINAL WEIGHT IN TIAL WEIGKHT WEIGHT waTEFR
(gm) (&m> (gm)

IMPINGER 1 (H20) / .7J /7 /'90 /7/ 7

IMPINGER 2 (H20) ,’ ’ S‘— /0{) /?

Y

IMPINGER 3 (Dry) ,?. 8 O (?; ?’

Y
5}_-!0 :

Pl
>

"

!

%
g
"5[

IMPINGER 4 (Silica Gel) Z / ,/ ' 1\5 o,/()/’ (75 / 3,7

P
%

@ N

h 2

RN
A -
XN
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ALESA T 3

SOURCE TEST REPORT
4 SOURCE :
; GRISSOM AFB CENTRAL HEATING PLANT
GRISSOM AFB, IN 46971

r DEVICE TESTED : BOILER #4:BYPASS STACK

o DATE TESTED : 21 NOV 87
; SUBMITTING AGENCY :

K USAFOEHL /ECQ
a

BROOKS AFB, TX 78235
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B DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS ::._rg
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» X n
N stack ID: KY PHSS Stack diameter at ports: 5.5  (ft) ::':.
i: -7 atnd
! — ' A
0 Distance A (ft) /7.5 (duct diameters) 2./ R
’ L
- Recommended number of traverse points as determined by w2
Q T
N distance A: /2 o
B S N
gl "::
™" Rt
N Distance B (ft) _37.5 (duct diameters) 7'2 Py
7V
"i Recommended number of traverse points as determined by «ﬁ"
3 oy
" distance B: /.2 o
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TEST TRAVERSE POINT LOCATION

STACK DIAM. (IN.) = 66

) STACK RADIUS (IN.) = 33
! STACK DIAM. (FT.) = 5.5
STACK AREA (SQ.FT) = 23.75828

\ POINT ¢# DISTANCE IN.

1 2.875261

2 9.665478
R 3 19.52781

4 46 .4722

5 56.33452

6 63.12474

THE ABOVE DISTANCES PROCEED FROM THE TEST PORT ACROSS THE
TRAVERSE TO THE OPPOSITE WALL OF THE STACK.

THESE DISTANCES SHOULD BE ROUNDED OFF TO THE NEAREST 1/4 INCHK
THAT'S ABOUT AS ACCURATE AS YOU CAN GET WITH AN EPA METHOD 5
PROBE.

STANDARD CONDITIONS (TEMP. AND PRESSURE)

STD.TEMP (F) = 68
. STD.TEMP (R) = 528
) STD. PRESSURE (IN.HG) = 29.92
¥
i
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 269.2611

AMBIENT WET BULB (K) = 268.15

SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 18.65837 DEG. F.

VAPOR PRESSURE (IN.HG) = .1044835
SATURATION VAPOR PRESS. (IN.HG) = .1359793
RELATIVE HUMIDITY (%) = 76.83784

SPECIFIC HUMIDITY (pplGO0) = 2.24131

METER DATA PROGRAM

# OF TEST POINTS = 12
AMBIENT PRESS. (IN.HG) = 30.33

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20
1 44 42 43 .79

2 48 43 45.5 1.58
3 52 45 48.5 1.59
4 55 46 50.5 1.59
5 57 47 52 1.195
6 57 49 53 1.4

7 50 48 49 79

8 51 49 50 1.59
9 53 49 51 1.99
10 54 50 52 1.79
11 53 49 51 1.59
12 53 49 51 1.6

FINAL AVG. METER TEMP (R) = 509.7084
DELTA H@ VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 30.4372
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eq H20 TEST DATA
) START METER READING = 147.777
e END METER READING = 180.796
! TOTAL CONDENSATE VOL (ML) = 58.42
5 H20 VAPOR GAS VOLUME @ STP = 2.769108
v TOTAL METER GAS VOL (uncorrected CF) = 33.01901
o AVG. METER TEMP (R) = 509.7084
TOTAL DRY SAMPLE VOL (CF @ STP) = 34.79521 .
o MOLE FRACTION DRY AIR = .9262836 23
- % H20 BY VOL = 7.371646 oy
) o
b Sk
- W
GAS DENSITY °
Faghy
i r“'
oS 3 €02 = 9.13 3o
: 302 = 9.2 %
- %C0 = 0 S\;
< 2 N2 = 78 Nt
®
R GAS DENSITY = .9673566 ;35,
1) " ﬁ.l
R DRY MOL. WT. = 28.8012 !
\ 2
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J SOURCE TEST DATA ~
X ol
P NOZZLE DIAM (IN.) = .498 £
g NOZZLE AREA (FT2) = 1.352651E-03 £
X PITOT FACTOR = .84 2
" ATMOS. PRESS (IN.HG) = 30.33 o
. STACK PRESS (IN.HG) = 30.3381 2
' TEST START TIME = 924 e
" PT/DELTA P TS/TM VELOCITY DELTA H TIME sy
R # / IN.H20 R FT/SEC IN.H20 MINS Py
. 1/ .02 880 / 503  10.31874 .79 5 o~
2 / .04 880 / 505.5 14.59291 1.58 5 2
b 3/ .04 881 / 508.5 14.6012 1.59 5 :
u 4/ .04 883 / 510.5 14.61776 1.59 5 !
: 5 / .03 871 / 512 12.57304 1.195 5 o
6 / .035 875 / 513 13.61158 1.4 5 "o
: 7/ .02 880 / 509 10.31874 .79 5 NG
- 8 / .04 880 / 510 14.59291 1.59 5 N
Q 9 / .05 882 / 511 16.3339 1.99 5 .
S 10 / .045 884 / 512 15.51326 1.79 5 I
. 11 / .04 881 / 511 14.6012 1.59 5 P
: 12 / .04 875 / 511 14.55139 1.6 5 °
g N
" TOTAL METER VOLUME = 33.01901 5
. AVG. STACK TEMP (R) = 879.3333 S
N AVG. STACK VEL (FT/SEC) = 13.85222 o
AVG. STACK VEL (FT/MIN) = 831.1331 N
AVG. METER TEMP (R) = 509.7084 °
; AVG. METER DELTA H (IN.H20) = 1.457917 o
¥ AVG. METER PRESSURE (IN.HG) = 30.4372 T
‘, TOTAL MINS OF TEST = 60 R
STACK ACFM = 19746.29 e
Y STACK DSCFM = 11133.22 AT
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p .
\ |
. S
7 ;E\-'Q
» 'C\?:
.
R
]
>
) N 9
108 )

LR A S L) W W R W Wy W W W W R A R W ¥ T PP U T m "
AN AN AT NS AS A Al 2 -n-l-'-l- Dot 2% -o.lo. » % |..QA X




-

h . :
i s
[} :¥\
X :‘_"_’.&‘
..

:' |'..t

:g % v vk e v g e e e v T Fe vk e sk I e v vk sk Sk e vk e 9 3k e v vk v e vk e g I A I e R e e e gk e e o I b e v sk A 9 g ok o e ke v vk A v ke e ok vk ok ok e ek ok ok '.'8

v. ¥ ot
; ISOKINETIC ANALYSIS >
v I

3 TOTAL CONDENSATE VOLUME (ML) = 58.42 '-‘?

g AVERAGE STACK TEMPERATURE (R) = 879.3333 oy

TOTAL METER GAS VOL (uncorrected CF) = 33.01901 o

. AVG METER TEMP (R) = 509.7084" ey

' BAROMETRIC PRESSURE (IN.HG) = 30.33 o

5 AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 1.457917 gg;,

N AVG. STACK VEL (FT/MIN) = 13.85222 Nt

[ STACK PRESSURE (IN.HG) = 30.3381 &

TOTAL MINUTES OF TEST = 60 ‘

N, NOZZLE AREA (FT2) = 1.352651FE-03 e
. DRY GAS METER CALIBRATION FACTOR = 1.082 gér
" '5';

'!

.'l

ISOKINETIC RATE FOR THIS RUN = 98.39307 % ,
N

o o

g 5

g o

) _

) ™~ .

o ’;:'\'::':j

! S,

) Iy

! PARTICULATE EMISSION RATE o

‘ [ )

S INITIAL FILTER WT. (GMS) = O R

k. FINAL FILTER WT. (GMS) = .4139 mﬁk

- SAMPLE WT. (GMS) = .4139 AN
- SAMPLE VOL. (DSCFM) = 34.79521 Ve

2 CONCENTRATION (GR/DSCF) = .1835448 fln

% €02 = 9.13 o

5 CONCENTRATION @ 12% C02 (GR/DSCF) = .2412418 I

1 STACK DSCFM = 11133.22 )

N PM EMISSIONS (stk conds) (LB/HR) = 17.51436 o

PM EMISSIONS (@ 12% C02) (LB/HR) = 23.01996 ;53-
 w

_ @

.:! N

R *xxxxxk END OF ANALYSIS FOR RUN # 1 Hkkkkxx n
o )

E:: AT AR AR AR KA A A AT R A KR A A AR A TR A AR A A A RN KA AR ARAAAAA AR ARARRAAA TR A Ak kAR kkkrhkkhkkhkhkhhkkhkhki o .!..

‘! ‘l

109 [ )

\. ";

R oy

R T S A A W A AN Y A AN AW VR




. . o 0a®a0s" 0ata0a" sPaala’ata nta" 00" 2 00°
SUTUR BUTAOUTGN TS WU WO WU WU WU WU WU WU WU A WG WL W WU W W $p° gV, 18" a Y, )

- . - e e

-

P R,

- e

A

AAA AR R AR KRR R AR A AR AT AR AR A AR A AR AR AR AR KRR AR A AR AR A A A A A A AR ARk A Ak Ak bk Ak kb Ak khkkhhk

Yk k ok R U N # 2 ¥ ok kk

HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AVBIENT DRY BULB (K) = 273.7055

ABIENT WET BULB (K) = 270.9278

SCURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 18.03984 DEG. F.

VAPOR PRESSURE (IN.HG) = .1017945
SATURATION VAPOR PRESS. (IN.HG) = .1877665
RELATIVE HUMIDITY (%) = 54.21335

SPECIFIC HUMIDITY (ppl000) = 2.18355

METER DATA PROGRAM

# OF TEST POINTS = 12
AMBIENT PRESS. (IN.HG) = 30.33

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20
1 51 50 50.5 1.2

2 53 50 51.5 1.6

3 55 50 52.5 2.2

4 57 51 54 2.41
5 59 52 55.5 1.81
6 60 52 56 1.41
7 55 53 54 1.2

8 60 55 57.5 1.62
9 64 57 60.5 1.62
12 66 58 62 1.63
11 66 59 62.5 1.65
12 67 60 63.5 1.46

FINAL AVG. METER TEMP (R) = 516.6667
DE_TA H@ VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 30.45138
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H20 TEST DATA e
,:. v
| START METER READING = 181.07 sy
" END METER READING = 216.608 i s:;a
i TOTAL CONDENSATE VOL (ML) = 65.54 i
i H20 VAPOR GAS VOLUME @ STP = 3.106596 N
_ TOTAL METER GAS VOL (uncorrected CF) = 35.538 "o
£ AVG. METER TEMP (R) = 516.6667 e
o TOTAL DRY SAMPLE VOL (CF @ STP) = 36.96254 R
- MOLE FRACTION DRY AIR = .9224691 oy
% H20 BY YOL = 7.753089 N
3 iy
o
A "
{ GAS DENSITY ::;f
\’g-‘,
; % €02 = 9.33 N
" %02 = 10.1 N
i $C0 = 0 o
TN = 78 s
o
\*f\ .
\ GAS DENSITY = .9779143 N
: Y
DRY MOL. WT. = 29.1772 ~o
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P

K SOURCE

NOZZLE DIAM (IN.)
NOZZLE AREA (FT2)

TEST

DATA

.498
1.352651E-03

. PITOT FACTOR = .84
: ATMOS. PRESS (IN.HG) = 30.33
! STACK PRESS (IN.HG) = 30.3381
. TEST START TIME = 1201
)
a PT/DELTA P TS/TM VELOCITY
. # / IN.H20 R FT/SEC
X
N 1/ .03 880 / 510.5 12.56943
o 2 / .04 880 / 511.5 14.51392
- 3/ .055 868 / 512.5 16.90264
4 / .06 865 / 514 17.6237
‘¥ 5 / .045 879 / 515.5  15.38559
" 6 / .035 881 / 516 13.58424
. 7/ .03 880 / 514 12.56943
b 8 / .04 880 / 517.5 14.51392
9 / .04 862 / 520.5 14.36472
10 / .04 870 / 522 14.43122
y 11 / .04 868 / 522.5 14.41462
A 12 / .035 863 / 523.5 13.44476
TOTAL METER VOLUME = 35.538
AVG. STACK TEMP (R) = 873
AVG. STACK VEL (FT/SEC) = 14.52652
y AVG. STACK VEL (FT/MIN) = 871.5909
AVG. METER TEMP (R) = 516.6667
- AVG. METER DELTA H (IN.H20) = 1.650833
. AVG. METER PRESSURE (IN.HG) = 30.45138
5 TOTAL MINS OF TEST = 60
STACK ACFM = 20707.5
! STACK DSCFM = 11711.43
?
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 65.54

AVERAGE STACK TEMPERATURE (R) = 873

TOTAL METER GAS VOL (uncorrected CF) = 35,538
AVG METER TEMP (R) = 516.6667

BAROMETRIC PRESSURE (IN.HG) = 30.33

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 1.650833
AVG. STACK VEL (FT/MIN) = 14.52652

STACK PRESSURE (IN.HG) = 30.3381

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 1.352651E-03

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 99.33039 %

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O
FINAL FILTER WT. (GMS) = .5538

SAMPLE WT. (GMS) = .5538

SAMPLE VOL. (DSCFM) = 36.96254
CONCENTRATION (GR/DSCF) = .2311836

% C02 = 9.33

CONCENTRATION @ 12% C02 (GR/DSCF) = .2973423
STACK DSCFM = 11711.43

PM EMISSIONS (stk conds) (LB/HR)
PM EMISSIONS (@ 12% C02) (LB/HR)

23.2059
29.84682

*xkxkxk END OF ANALYSIS FOR RUN # 2 *xxdkx
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HUMIDITY DATA \&\g&

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K. s

AMBIENT DRY BULB (K) = 274.2611 bl

AMBIENT WET BULB (K) = 271.4833 ®

SOURCE ALTITUDE (AMSL) (FT) = 870 :¢-J-
"

DEW POINT = 19.4752 DEG. F. DA
VAPOR PRESSURE (IN.HG) = .1081325 ngﬁ%i
SATURATION VAPOR PRESS. (IN.HG) = .1953517 %
RELATIVE HUMIDITY (%) = 55.35275 K
SPECIFIC HUMIDITY (ppl000) = 2.319696 T

METER DATA PROGRAM N,

# OF TEST POINTS = 12 ot
AMBIENT PRESS. (IN.HG) = 30.33 pe

POINT TEMP IN TEMP OUT AVG TEMP Delta H o
# F F F IN.H20 bk

62 62 62 1.02 RGNS
63 62 62.5 1.63 RO
67 63 65 1.84
69 64 66.5 1.64
1.64 ey
71 65 68 1.44 ,®
68 66 67 .82 i
68 66 67 1.44 S
67 66 66.5 2.05 WAL
1.85 R
1.64 AR
1.23 b

LSOO & WM =
~J
o
(=]
E-3
(=]
~J

—
o
[=5]
(0]
[oad
()
o
~

—
~N =
[a )W =1
o o
(o, W e,
(S8,
(o2 =,]
[e ] e,
(S8, )

FINAL AVG. METER TEMP (R) = 525.9583 G
DELTA HG VALUE = 2.11 iy
FINAL AVG. METER PRESS. (IN.HG) = 30.44177 N
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H20 TEST DATA

2o

START METER READING = 216.808

END METER READING = 251.399

TOTAL CONDENSATE VOL (ML) = 60.36

H20 VAPOR GAS VOLUME @ STP = 2.861064

TOTAL METER GAS VOL (uncorrected CF) = 34.591
AVG. METER TEMP (R) = 525.9583

TOTAL DRY SAMPLE VOL (CF @ STP) = 35,33084
MOLE FRACTION DRY AIR = .9250871

% H20 BY VOL = 7.491285

i <
° P,
x o,

AR
YA
1", LY

v N

e
{ Y
Solely

ol

(
e

b
N

x
N

GAS DENSITY

ey
%

% €02
% 02
% CO
% N2

9.53
9.43
0

78

%"

i Y
5

GAS DENSITY = ,9748861
DRY MOL. WT. = 29.0508
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SOURCE TEST DATA

NOZZLE DIAM (IN.) = .498
NOZZLE AREA (FT2) = 1.352651E-03
. PITOT FACTOR = .84
: ATMOS. PRESS (IN.HG) = 30.33
STACK PRESS (IN.HG) = 30.3381
TEST START TIME = 1415
PT/DELTA P TS/TM VELOCITY DELTA H TIME
, = / IN.H20 R FT/SEC IN.H20 MINS
\ 1/ .025 880 / 522 11.49207 1.02 5
: 2 / .04 880 / 522.5 14.53645 1.63 5
. 3/ .045 887 / 525 15.47943 1.84 5
4/ .04 887 / 526.5 14.59415 1.64 5
5/ .04 886 / 527 14.58592 1.64 5
6 / .035 877 / 528 13.5744 1.44 5
| 7/ .02 880 / 527 10.27882 .82 5
| 8 / .035 880 / 527 13.5976 1.44 5
{ 9 / .05 882 / 526.5 16.2707 2.05 5
10 / .045 888 / 527 15.48816 1.85 5
y 11 / .04 878 / 526.5 14.51992 1.64 5
12 / .03 866 / 526.5 12.48839 1.23 5
TOTAL METER VOLUME = 34.591
) AVG. STACK TEMP (R) = 880.9167
AVG. STACK VEL (FT/SEC) = 13.90883
AVG. STACK VEL (FT/MIN) = 834.53 :
AVG. METER TEMP (R) = 525.9583 g
AVG. METER DELTA H (IN.H20) = 1.52 i
AVG. METER PRESSURE (IN.HG) = 30.44177 NN
TOTAL MINS OF TEST = 60 ‘o
: STACK ACFM = 19826.99 T
| STACK DSCFM = 11144.21 .
e
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 60.36

AVERAGE STACK TEMPERATURE (R) = 880.9167
TOTAL METER GAS VOL (uncorrected CF) = 34.591
AVG METER TEMP (R) = 525.9583

BAROMETRIC PRESSURE (IN.HG) = 30.33

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 1.52
AVG. STACK VEL (FT/MIN) = 13.90883

STACK PRESSURE (IN.HG) = 30.3381

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 1.352651E-03

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 99.7994 %

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O
FINAL FILTER WT. (GMS) = .3345

SAMPLE WT. (GMS) = .3345

SAMPLE VOL. (DSCFM) = 35.33084
CONCENTRATION (GR/DSCF) = .1460859

% C02 = 9,53

CONCENTRATION @ 12% C02 {(GR/DSCF) = .1839486
STACK DSCFM = 11144.21

PM EMISSIONS (stk conds) (LB/HR)
PM EMISSIONS (@ 12% C02) (LB/HR)

13.95369
17.57023

**kkkkx END OF ANALYSiS FOR RUN # 3 rkddwxs

**********i************************************Al'*l' Khkhkkhkkhkhkhkkkhhkhkkhkkhhkhkhhkhkkhkhkhkhkk

*
7

T T T s Ty I A R I R e R N R S T R T
3 A O ) R TG A Y A Vs TR A R R A TR et Py VW RS N TR

2
Ah e
.‘t’l. @ - ST [ ]

y N

KNS

[ 4 .'.\
“
@

R T D I
ey
) v A

Sk,

2
‘, ': ‘l,

&

P,
b
'l.

Y
5
NSl
te % 24,

¥ I
@
L] 1]

s A
&

R
. .~'..:,.‘.1 A o
ll"!...‘, o o

et ae

\l’ \.75'
Q.}s"'."
t P, ;

i

F_ ¢ 0
%

PRI AL
o, 0 " Y Ny

o 9,



P AL Ny GCOLrr s S PR AR AN AR Pty Rcistrs
.. 0 fM. O.x..\\x ol s e o s ..».. e n I AP L s i
o w 3] PR %" 2 " XA XA XN x.?...x\.x...
N\N pul & L..‘..:Iuvm S e AN .rVu... XA .ﬁ..... R RATEE R Syl TR

‘il-\\\.l _.

8L AVYN

8l mwycs THIO0

.

S -if — ]

. 20 LTI
RLTE . 4 1975% Lahk

: Z,
3 = ; N
. % LAy x,N ; wvﬂ.mm
(Mo) . (3 ) = | -
(wy) INNI0A mmuzn_ M.ucw do) \ (07 H vn) rure)
131400 ¢ xom DAY Ni I1dWYS “1410 1 W IWNSSING IWIL INiod
HIONIdWI A/ 3dWVS N\liuh HI1IW VO A Sy o IAD141H80 ALIDOT3A GWAL MOV LS DILvisS ONITANYS JSHIAYH]

Z LTI H foigy

H{AC 2] NOILDVYHI SV AMQ

FE
T75

(v) viuv u4-32

\mz w ~

\C
HIOND ) 3ROM | L _..\\ ry e ..\. Jy\vi ,.J /\\meﬂ M mxaz&oa MJ
\ ? »\a?,V\\..\ S. \c

ONIL13S HILY3IH 380Hd | . - 3<¥9 ]

12:. xon x.,:<gr , CosSL INY 4

&\A\ / iy, GALIEE A\ “-’ | \ & \.\\J —
mmuza NOILVY LS | 09 + d, = A, N“J (7 @
,QO ’ N%- ¥MIAMNN

CLLEPWULEIL:L)] SNOILVYNbE zo_hummhmoguﬁhxm:bm
LIIHS YLVA ONITAWYS 3LVYINDILYVYA

e — =

LR P AR A5 5% Y =,



 or

A

. ...\\.‘\\-
‘, 0% % %N
o N 0,2::..2 o[

0
81 "wuos THIO
3 —
3 . . .Lu A
) 25 08¢4 5¢ 37 -
. < i ——
: L Y€\ S0 O]
[ ) Y el AR T
.- wl — -. ”
T PN/ L €22
X e EREAR YR NN Ay gz 7| G700 a4 »ﬂ 28
o o AP VA Sl ) 277 7] %A 57 o
3 A oL AN A% D777 137 e
e | A AR N R 0% BN = g7 VPR =J0ZT07 7
- —_— ) Ia— [ Ty ;T T
z o 'NJQ..I. > M\k L ﬁ\ﬂv = D [\WQ 0 Dm\\\ J/ T A PR
: LAl A28 <71 A7 52 7 e (2 WA A Y
- e Y 222
2 A — - A y - — ” e T — s
a - .\4“\1)(;\ — \fm. - \m \ \\\ / =2 L“h\MM \& \\ rQ. ni\\ \
J G e S A O A AT T —..
y 2 - )7 | AT X /- 20 (7 u N\\,\ T 57/ 2 R
. ST T T T S F Tz oo AL AR 77 oy P0g=
) cO i o TES 77, Zo AT =
2 2ol 72 | o LT L TN dg /Y 2 s’ Qelll /70 Jor/ /
(o) (do) (Fo? | @) | (do) (™) RV
y dW3L ana1 ) (wy) ° ELGRTIN *$s3ud (da) MW.MW (do) \N\.\RI ur) furm) BAAWON
- 13731n0 X008 1no ONY Nt FRELLE 4410 av3aH IYNSSIMd Iml LN'Od
4 HIAONIIW IV1dWYS P, svo 3514150 ALID013A a1 WY LS MLV LS ONITINYS 35HIAYYL
p £ L O 14 b \\\w e
r . . s
s (PA) NOILOVH 4 SYO AHA \ \ i / \\\\uﬂ* o5
.” \ﬁ e ud /ey
T Al
= (y) v3yuv 37Z70N \ d3anTin x08 am:.u:
- m H
: Joo D , X —
by HAON37 3Foud -7 Y Nz Y- HJ
s ) r \«zw ,\7..&.\ ) VJ\Q\ p v 7
P> ONILLIS HILVIH 380Md \Aﬁ N\. §Q
do
K dWIL X0@ ¥ILVYIH . . A. a
IR o o 9 e.r z —yr< 5P cﬁmg VI )
2 =z & (7= \DSS 4
b — SS3ug NOLLY oob + 4, = A,
s NNm\ *
s -LEFONEIL:LL SNOILYNDS ~NOLLDIS SSO¥D A2YLS 40 ILYNIHIS
M L3IHS YLVYA ONITAWYS 31VINO1LAVd
DRI @ TG T T X oK S Ry b o S I 3 05 2 @ U SHDHLID, . =5 Fdr F L YL CAKAP YA =V o £ NG o=



N 2,2, S A Vo ox - P N R AT
0 ° x._,.\.h\_.....\.,\,.s.n o LTy vi® [ AL @ .5, i sﬁﬂh.\ ° v“.m.ﬂa % xw..nr.... X XYY “.. M..”..\.,. !
i PP LA AP, s ALK Y DRy .u-.u--b-vwhl\ ) “-,Ha--\.\\ > \-JAVN.\.. e I SIS 33D (W
&
.w 9. AvwWN rlu
8l aucs THIO y
f 5
g — — r\.
3 T . 4
. R S e e — — p— - >
b, | _ I N 0 S, . ! S 4
[ M by
3—;.. ._y A ———— ——— e —— T-
Ix —
.J [ S o\rk ﬂsm _ . R . .-
” —————— . o . e S R —_——— e s e p— e o -!
* ) X
S | — _ - —_—— pe — — .
« ! [
- —_ D SN T - ———— — [ SR - N T d
3 ) N R N VL4 2 P R X
] Nt A I . £y A ANV i A
- h- = SIS T - A ~ ey o 7 ¥ Lt — T pm e r e g .
|d w,\] ~ ,\u\~ b 4 * «W R ] -mr/.u\‘ \\ w\ N. FN v 9 \\\1 ﬁ \\\ A\MN m - b ]
1 -_— - - 7 Ut T = T _ + I
3 D AN LN RN I A VAR, LA, 5/ - b=
Lo T L DR P o s d.,ﬁ\% \M J/ = >4
P =5 | T A 7 7 L aed0 O 2T 2 T B 53
T T Y 7 O ; T~ -
P /LA A VAR WP 0 A A B A R 04 R i
P ‘lH%\Q Nl AEC | . A . e — 3
: R A A B 7A Vol R WA/ W RUEEE S s
: T L S IO 237 1 T 2771 e . 5
: T3 WP D2 KA 27/ | frde PR | 4__ o 3
. Al A B 0 e S T [ 3700 TG 7 S
o} = PRt B Ea e d = ” - v + o - 4
A s 2 A e - 27728 i 172 ¥ s s
N E 7 - 7 P 3 = 4 5= - > 3
] r5 ok A ) Bl BNV P2 875 I A R ) N R /A e X:
. (do) (do) (o) (M) (do) ) o) (H) () 73
W3y N (wy) IWNI0A *$S3ud (da) e (40) V¥ tozn v frm) HAEWON
: 137400 xon ino AV NI ITANYS c1dia ov 3N L) NG I Iw iHrod e,
e MHIONIIWI 314NV S AWIL ML IW YO h XD 34140 ALIDDA3A dn3i xu<\rn\ oYL ONI V1AW YS ELSVIRES 2SN .-vL
Q\ , ( Gt — &(,.u — \* ,,WJ,\\\/ Tl
Fr e (< . - ‘ -
. PA)NOILOVHS sva AMa RO \\\ ’ ,\\. \x N S Hﬂ-
? \\ Fe T
2 7 a, By e k=
- T::n :\ el - T LY J\HI\Wt H ..vu
.\_ \ \l.\ ! \ ;ﬂ'
= (v) <Kﬂm dz70N \1 d30WIN Y05 w3 IN ’
; yary zt “] s SR -
| \ H19N3 %ncsz e RN RN W ) -1 1AL me.Mlﬁ.!.ﬁf -.-..
! “ e . - »
i ONILLIS HILVIH 380Yd PNV 1t/ 20 RV — 3sy 3
® dWIL XO8 HILVIH ST °) MY | X
] Y ——— _ - - N
] AT T AV,) A my, z ﬁ<.m_u.ﬂh.om~mg =H ﬂ*u~1/ lﬁl {
: - z -~ <1 “— .
= “z ; S x
SSAUL NOLLNYS S S R Ao "
by 09t + A, =¥ Tl T 8
E | 00 0= Ho form e 2 ..
- SWIL INIIONY SNOILYNRDA NOILI IS SSOUD NIYLS 4Q JILYWIHIS HIAMIN N nr
14
= 13IHS YLVA ONITAWYS FLVYINDILYVA .0”

]
a - - . _— - . —~ T E D F A s mel- g~ - .. g
o O Lol - - . o A gl ] G Fawte = . - Z N R m T .



[

AR POLLUTION PARTICULATE ANALYTICAL DATA
BASE @'/(1?0\% DATE }mw NUMBE R

B A K | LI

BUILDIMWG NUMBER

o atie oy i e e

SOURCE NUMBER

PARTICULATES

FINAL WEIGHT INITIAL WEIOGHT

WEIGHT PARTICLES
(gm) - (§)

(@r)

FILTER NUMBER

0,631 Jla—rkss | o, 3¢y¢

ACETONE WASHINGS (Probe, Front
Halt Fliter)

99,1560 7 | 0.0493

BACK HALF (if needed)

Toto! Waight of Porticulotes Collected / -
<
1S ] -

WATER

FINAL WEIGHT INITIAL WEIGHT

WEIGHT WATER
(gm) (8m)

(8m)

IMPINGER 1 (H20) @ é /m &.é
IMPINGER 2 (H20) // Q LD / g
3 0 2
< F6,

lae 543" | /5 4 | 203.98 | /7. %2
< /5

IMPINGER 3 (Dny)

IMPINGER 4 (Silica Gel)

Total Weight of Water Collected

58, 42 e

GASES (Dry)

ANA’LYSIS ANAzLYSIS ANAL_YSlS ANA:YS‘S AVERAGE
3

vOL % CO,

/[,)oz 20 /ﬂ/t;Z .15
P = | g Q. A

Vol % Ny = (100% - % CO5- % 07 . % CO)
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASF DATE TRUN NUMEE R
& : & —
il ) F -\ \ . l
- 2 ) ‘ ,
~ A v Y L H
BuU:iLDING NUMBER (}7 - <GURCE NUWMBER P A,
I PARTICULATES
i FINAL WEIGHT INITIAL WEIGHT WEIGHT FPARTICLES

(TEM

(gm)

(go)

(&

FILTER NUMBER

0. 7675

, Y9/

ACETONE WASHINGS (Probe, Front
Half Filter)

8. 1743

0,069

BACK HALF (If needed)

P

Total Welght of Porticulates Collected

L 553Y w

1. WATER
FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
ITEM
(gm) (gm) (8m)
IMPINGER 1 (H20) y /7,0 r
~ 25

IMPINGER 2 (H20)

NS
S

/2

//7{)

L0

IMPINGER 3 (Dny)

e
R

b

IMPINGER 4 (Silica Gel)

= | 742

14, 54

Total Weight of Worer Collected

(5. 5H -

- B Wy

1h. GASES (Dry)
TEW ANA:.YSIS ANAZLYSIS ANALYSIS ANA:.YSIS AVERAGE
vOL % €O, . ? 7 é/ -
22 |ty |9 0,33
i
—
VOL % Oy — /ﬁ 9 .
/0.5 AN o
vOoL >~ CO
VOL = N,

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

OEHL '°%% 20

MAY 78

NG, P T T A

Ny g e e, T e e e
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

WoWA.CA=

b -
BUILDING NUMBE R

, DATE
‘£
;

l

RUN NUMLE R

e

SOURCE NUMEE R

PARTICULATES

FINAL WEIGKT
(gm)

INITIAL WEIGHT
(@m)

WEIGHT PARTICLES
(gm)

FILTER NUMBER

0. 570]

O L5

e

2947

ACETONE WASHINGS (Probe, Front
Halt Fiiter)

9, 3136

?b/ ‘;‘73 g

0. 0398

BACK HALF ({f needed;

Tota! Weight of Porticulotes Cellected

(337 S -

WATER

FINAL WEIGHT
(gm)

INITIAL WEIGKT
(om)

WEIGHT WATER
(go)

IMPINGER t (H20)

JRAS

/OO

3&

IMPINGER 2 (H20)

//6

/0

/0

IMPINGER 3 (Dry)

0

,

0

IMPINGER 4 (Silice Gel)

-~ / g/
Y
- ']

=QO¢CO¥

15-36

Total Weight of Waoter Collected

(0003(5 L

GASES (Dry)

ANALYSIS
1

ANALYSIS
2

ANALYSIS

ANALYSiS
4

AVERAGE

2 ¢

7, (

0.53

7. ¢

? .
(/I //

942

Vol % Ny = (100% - % CO5 . % 07 - % CO)

FORM
MAY 78 20

OEHL
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APPENDIX H

Boiler 4, Scrubber Stack
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SOURCE TEST REPORT ®

§
3 SOURCE : s
3 GRISSOM AFB CENTRAL HEATING PLANT o

~ GRISSOM AFB, IN 46971 °

"
-

P

DEVICE TESTED : BOILER #4:SCRUBBER STACK 3
DATE TESTED : 22 NOV 87 At

Ly
55

S SUBMITTING AGENCY : e
, USAFOEHL /ECQ %

BROOKS AFB, TX 78235 %
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

L.
> f'.r\'_

stack 1D: SCRURRER ~ stack diameter at ports: 5.0  (ft) R
STACE &R O

\)
Distance A (ft) 7. C (duct diameters) /.‘71' .:::.::_
()
Recommended number of traverse points as determined by

distance A: 20 :

Distance B (ft) 28 (duct diameters) -6 S

Recommended number of traverse points as determined by %‘.
1

distance B: 20 by,

Numbe: of traverse points used: 2C

: 0.0 o,
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TEST TRAVERSE POINT LOCATION ’
. ::-::"
f::.""
F, STACK DIAM. (IN.) = 60 w0
! STACK RADIUS (IN.) = 30 T
STACK DIAM. (FT.) = 5 ‘-':'
: STACK AREA (SQ.FT) = 19.63494 #
~. ¢ . .
p POINT = DISTANCE IN. _..-'*
" 1 1.539501 It
. 2 4.9002 RIa%,:
3 8.786797 ,‘;.,
< 4 13.56832
5 20.51317 D
s 6 39.48683 NN
7 46.43168 o
N 8 51.21321 s
9 55.0998 ‘o
i 10 58.4605 TNy
\ \-.,'\-'*
o o
i ::"*
i THE ABOVE DISTANCES PROCEED FROM THE TEST PORT ACROSS THE NG
TRAVERSE TO THE OPPOSITE WALL OF THE STACK. N
) THESE DISTANCES SHOULD BE ROUNDED OFF TO THE NEAREST 1/4 INCH. °
Y THAT'S ABOUT AS ACCURATE AS YOU CAN GET WITH AN EPA METHOD 5 o
k) pf (
. PROBE . ot
] il
’ o
" STAMDARD CONDITIONS (TEMP. AND PRESSURE) Ry
o
" STO.TEMR (F) = 68 baks,
- STN.TEME (R) = 52¢ NNy
9 STL. FRESSURE (IN.HG) = 28.¢ NSA
p NN
' .":\.5
’ -
-‘!‘i
]
e
LS ,-.:_-.
o i
~ |
:: » *
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*kok kR R U N # 1 * Kk Kk Kk

HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 280.9278

AMBIENT WET BULB (K) = 275.9278

SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 23.2294 DEG. F.
VAPOR PRESSURE (IN.HG) = .1264235
SATURATION VAPOR PRESS. (IN.HG) = .3103822
RELATIVE HUMIDITY (%) = 40.73154

SPECIFIC HUMIDITY (ppl000) = 2.712726

METER DATA PROGRAM

# OF TEST POINTS = 20
AMBIENT PRESS. (IN.HG) = 30.13

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20
1 55 55 55 1.69
2 59 55 57 2.04
3 61 56 58.5 2

4 63 56 59.5 2.22
5 64 57 60.5 2.36
6 66 58 62 2.49
7 68 59 63.5 2.49
8 69 60 64.5 2.52
9 70 60 65 2.53
10 71 62 66.5 1.94
11 69 62 65.5 1.37
12 69 63 66 1.82
13 69 63 66 2.16
14 70 63 66.5 2.25
15 70 63 66.5 2.66
16 70 63 66.5 2.57
17 70 63 66.5 2.57
18 70 63 66.5 2.59
19 69 63 66 2.8
20 69 63 66 2.2

FINAL AVG. METER TEMP (R) = 523.7
DELTA H@ VALUE = 2.1l
FINAL AVG. METER PRESS. (IN.HG) = 30.29643
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TEST DATA

START METER READING = 251.672

END METER READING = 293.905

TOTAL CONDENSATE VOL (ML) = 75.13

H20 VAPOR GAS VOLUME @ STP = 3.561162

TOTAL METER GAS VOL (uncorrected CF) = 42.233
AVG. METER TEMP (R) = 523.7

TOTAL DRY SAMPLE VOL (CF @ STP) = 43.11548
MOLE FRACTION DRY AIR = ,.9237057

% H20 BY VOL = 7.629431

nouwouon

DENSITY

4.43
15.1
0

78

GAS DENSITY = .9606515

DRY MOL. WT. = 28.6212
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e ******t*********************************************************************** “. .
N SOURCE TEST DATA e
N +od
N NOZZLE DIAM (IN.) = .313 o
) NOZZLE AREA (FT2) = 5.343376F-04 g
PITOT FACTOR = .84 P
ATMOS. PRESS (IN.HG) = 30.13 R
N STACK PRESS (IN.HG) = 30.1418 S
: TEST START TIME = 1115 o
" s
. PT/DELTA P TS/TM VELOCITY DELTA H TIME oS
= / IN.H20 R FT/SEC IN.H20 MINS o
- 1/ .17 566 / 515 24.28976 1.69 3 o
g, 2/ .205 575 / 517 26.88447 2.04 3 o
< 3/ .205 580 / 518.5 27.001l 2 3 e
N 4 / .225 575 / 519.5  28.16539 2.22 3 o
5/ .24 576 / 520.5 29.11437 2.36 3 °
s 6 / .255 582 / 522 30.16631 2.49 3 o
o 7/ .255 585 / 523.5  30.24395 2.49 3 L
3 8 / .255 579 / 524.5  30.08846 2.52 3 N
. 9 / .255 577 / 525 30.03644 2.53 3 Tl
N 10 / .195 577 / 526.5  26.26611 1.94 3 o
) 11 / .135 566 / 525.5 21.6454 1.37 3 ®
~ 12 / .18 566 / 526 24.99396 1.82 3 N
b 13 / .22 583 / 526 28.04376 2.16 3 A
N 14 / .23 587 / 526.5  28.77223 2.25 3 e
r- 15 / .27 583 / 526.5  31.06753 2.66 3 iy
X 16 / .26 581 / 526.5  30.43444 2.57 3 A
17 / .26 586 / 526.5  30.56511 2.57 3 )
. 18 / .267 597 / 526.5  31.132 2.59 3 -
- L9 /.20 594 / 526 32.49996 2.8 3 ]
. 20 /.23 600 / 526 29.08909 2.2 3 IO
- fo
“OTAL METER VOLUME = 42.233 b,
: AYG. STACK TEMP (R) = 580.5 e
5 AYG. STACK VEL (FT/SEC) = 28.52499 o
AVG. STACK VEL (FT/MIN) = 1711.499
" RNG. METER TEMP (R) = 523.7 o
’ AVG. METER DELTA H (IN.H20) = 2.2635 oy
’ AVG. METER PRESSURE (IN.HG) = 30.29643
: TOTAL MINS OF TEST = 60 -
‘ STACK ACFM = 33605.19 Ny
STACK DSCFM = 28432.12 &
) e
P w
132 _C
e
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 75.13

AVERAGE STACK TEMPERATURE (R) = 580.5

TOTAL METER GAS VOL (uncorrected CF) = 42.233
AVG METER TEMP (R) = 523.7

BAROMETRIC PRESSURE (IN.HG) = 30.13

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.2635
AVG. STACK VEL (FT/MIN) = 28.52499

STACK PRESSURE (IN.HG) = 30.1418

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 5.343376E-04

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 99.84558 %

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O
FINAL FILTER WT. (GMS) = .1763
SAMPLE WT. (GMS) = .1763
SAMPLE VOL. (DSCFM) = 43.11548
CONCENTRATION (GR/DSCF) = 6.309356E-02

% C02 = 4.43

CONCENTRATION @ 12% C02 (GR/DSCF) = .1709081
STACK DSCFM = 28432.12

PM EMISSIONS (stk conds) (LB/HR)
PM EMISSIONS (@ 12% C02) (LB/HR)

15.37537
41.64887

*rxxkkk END OF ANALYSIS FOR RUN # 1 *dxdkax
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 283.7055

AMBIENT WET BULB (K) = 277.5945

SOURCE ALTITUDE (AMSL) (FT) = 870

DEW POINT = 24.42685 DEG. F.

VAPOR PRESSURE (IN.HG) = .1328173
SATURATION VAPOR PRESS. (IN.HG) = .374017
RELATIVE HUMIDITY (%) = 35.51102

SPECIFIC HUMIDITY (ppl000) = 2.850159

METER DATA PROGRAM

# OF TEST POINTS = 20
AMBIENT PRESS. (IN.HG) = 30.13

POINT TEMP IN TEMP OUT AVG TEMP Delta H
# F F F IN.H20

1 61 60 60.5 1.47
2 62 60 61 1.67
3 62 61 61.5 2.16
4 66 61 63.5 2.39
5 67 62 64.5 2.58
6 69 63 66 2.58
7 71 64 67.5 2.58
8 72 65 68.5 2.47
9 72 65 68.5 2.58
10 72 65 68.5 2.3
11 71 66 68.5 1.5
le 71 66 68.5 1.9
13 72 67 69.5 1.9
14 72 67 69.5 2.18
15 72 67 69.5 2.38
16 73 67 70 2.57
17 74 68 71 2.68
18 74 68 71 2.7
19 75 68 71.5 2.69
20 75 69 72 2.71

FINAL AVG. METER TEMP (R) = 527.55
DELTA H@ VALUE = 2.11
FINAL AVG. METER PRESS. (IN.HG) = 30.29908
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H20 TEST

START METER READING =

DATA

294.253

END METER READING = 336.725

TOTAL CONDENSATE VOL (ML) = 82.74

H20 VAPOR GAS VOLUME @ STP = 3.921876

TOTAL METER GAS VOL (uncorrected CF) = 42.47202

AVG. METER TEMP (R) =

527.55

TOTAL DRY SAMPLE VOL (CF @ STP) = 43.04682

MOLE FRACTION DRY AIR =
% H20 BY VOL = 8.34998

GAS DENSITY

% Co2
% 02
% CO
% N2

4.57
15.63
0

78

GAS DENSITY = .9653274
DRY MOL. WT. = 28.8524

.9165002
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SOURCE TEST DATA ;
Fagion!
NOZZLE DIAM (IN.) = .313 'Z
NOZZLE AREA (FT2) = 5.343376E-04 °
PITOT FACTOR = .84 i
ATMOS. PRESS (IN.HG) = 30.13 N
STACK PRESS (IN.HG) = 30.1418 W
TEST START TIME = 1313 o)
t
" tat,
PT/DELTA P TS/TM VELOCITY DELTA H TIME °
# / IN.H20 R FT/SEC IN.H20 MINS FOSey
W
1/ .15 580 / 520.5  23.04071 1.47 3 R
2 / .17 580 / 521 24.5287 1.67 3 oy
3/ .22 580 / 521.5  27.90368 2.16 3 hbh
4/ .24 574 / 523.5  28.9933 2.39 3 e
5/ .26 576 / 524.5  30.22971 2.58 3 rind
6/ .26 579 / 526 30.30834 2.58 3 Ly
7/ .26 581 / 527.5  30.36064 2.58 3 e
8 / .25 583 / 528.5 29.82225 2.47 3 N,
9 / .26 583 / 528.5 30.41285 2.58 3 Sl
10 / .23 576 / 528.5 28.43226 2.3 3 - )
11 / .15 576 / 528.5 22.96112 1.5 3 oGy
12 / .19 576 / 528.5 25.84189 1.9 3 Y
13 / .19 582 / 529.5 25.97613 1.9 3 L
14 / .22 582 / 529.5  27.95175 2.18 3 :.-_*
15 / .24 581 / 529.5 29.16956 2.38 3 W
16 / .26 584 / 530 30.43892 2.57 3 ..
17 / .27 584 / 531 31.01876 2.68 3 BV
18 / .27 579 / 531 30.88569 2.7 3 ;3:;-..;
19 / .27 582 / 531.5  30.9656 2.69 3 D
20 / .27 579 / 532 30.88569 2.71 3 e
:‘:‘v'..‘::
TOTAL METER VOLUME = 42.47202 S
AVG. STACK TEMP (R) = 579.85 N
AVG. STACK VEL (FT/SEC) = 28.50638 ‘::;;;:
AVG. STACK VEL (FT/MIN) = 1710.383 px;'."
AVG. METER TEMP (R) = 527.55 Ry
AVG. METER DELTA H (IN.H20) = 2.2995 N
AVG. METER PRESSURE (IN.HG) = 30.29908 e
TOTAL MINS OF TEST = 60 AV
STACK ACFM = 33583.26 N
STACK DSCFM = 28223.52 N
~ )
3
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ISOKINETIC ANALYSIS

TOTAL CONDENSATE VOLUME (ML) = 82.74

AVERAGE STACK TEMPERATURE (R) = 579.85

TOTAL METER GAS VOL (uncorrected CF) = 42.47202
AVG METER TEMP (R) = 527.55

BAROMETRIC PRESSURE (IN.HG) = 30.13

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.2995
AVG. STACK VEL (FT/MIN) = 28.50638

STACK PRESSURE (IN.HG) = 30.1418

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 5.343376E-04

DRY GAS METER CALIBRATION FACTOR = 1.082

YT I PN SR S
L5
‘bs;?i-“’c‘:.. L,

5

o b
Sl
2 4%

12
i@
b

ISOKINETIC RATE FOR THIS RUN = 100.3641 %

e
7

x
Y

A,
A

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O

FINAL FILTER WT. (GMS) = .2177

SAMPLE WT. (GMS) = .2177

SAMPLE VOL. (DSCFM) = 43.04682
CONCENTRATION (GR/DSCF) = .0780339

% C02 = 4.57

CONCENTRATION @ 12% C02 (GR/DSCF) = .204903
STACK DSCFM = 28223.52

PM EMISSIONS (stk conds) (LB/HR) 18.8767
PM EMISSIONS (@ 12% C02) (LB/HR) 49.56682

*kkkkkk END OF ANALYSIS FOR RUN # 2 *xdxdx
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HUMIDITY DATA

ALL TEMPS INPUT IN DEGREES FARENHEIT AND CONVERTED TO DEG. K.
AMBIENT DRY BULB (K) = 284.2611
AMBIENT WET BULB (K) = 278.15

SOURCE ALTITUDE (AMSL) (FT) = 870 :;
S
DEW POINT = 26.14654 DEG. F. o

x

]

L S

VAPOR PRESSURE (IN.HG) = .1425087
SATURATION VAPOR PRESS. (IN.HG) = .3880618
RELATIVE HUMIDITY (%) = 36.72319

SPECIFIC HUMIDITY (ppl000) = 3.058516

2
-__".' o<

-

5 55
o2 gl
- e

METER DATA PROGRAM

n
i

055

# OF TEST POINTS = 20 N
AMBIENT PRESS. (IN.HG) = 30.13 N
)
POINT TEMP IN TEMP OUT AVG TEMP Delta H 'éf,
# F F F IN.H20 o
1 68 68 68 1.31 o
2 68 68 68 1.81 -
3 69 68 68.5 2.09 -(;"
4 70 68 69 2.36 N
5 71 68 69.5 2.79 o
6 72 68 70 2.67 -
7 74 68 71 2.57 2
8 74 68 71 2.77 3N
9 74 68 71 2.65 \_
10 75 68 71.5 2.33 SQ '
11 73 68 70.5 1.81 -
12 73 68 70.5 2.07 s
13 73 68 70.5 2.18 NN
14 73 68 70.5 2.37 N
15 74 69 71.5 2.58 s
16 75 69 72 2.78 )
17 75 69 72 2.88 rs
18 75 69 72 2.87 T
19 75 69 72 2.86 -
20 75 69 72 2.65 o
. '\-“
FINAL AVG. METER TEMP (R) = 530.55 Y
DELTA H@ VALUE = 2.11 ‘®
FINAL AVG. METER PRESS. (IN.HG) = 30.30794 o
R
N
o
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' H20 TEST DATA e
: START METER READING = 336.853 s
» END METER READING = 380.615 ) "'.v'.;
; TOTAL CONDENSATE VOL (ML) = 93.58999 2
. H20 VAPOR GAS VOLUME @ STP = 4.436166 W
: TOTAL METER GAS VOL (uncorrected CF) = 43.762 i
AVG. METER TEMP (R) = 530.55 o
: TOTAL DRY SAMPLE VOL (CF @ STP) = 44.11634 R
MOLE FRACTION DRY AIR = .9086316 N
% H20 BY VOL = 9.136842 AN
RN
I A
L J
y GAS DENSITY whA
* G
% C02 = 4.53 N
%02 = 15.5 2
%2C0 = 0 e
PN = 78 ;E-::;
SN
; GAS DENSITY = .9605196 3
! N
. DRY MOL. WT. = 28.7932 ;:_;}:
e
o
h .."\_.::_‘
' N
,‘ R
u e
2 o
CCN:
;
. RPN
o
':ﬁ
X o n
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SOURCE TEST DATA o
o
NOZZLE DIAM (IN.) = .313 N
NOZZLE AREA (FT2) = 5.343376E-04 .
PITOT FACTOR = .84 R
ATMOS. PRESS (IN.HG) = 30.13 ,&g;:«;
STACK PRESS (IN.HG) = 30.1418 o
TEST START TIME = 1500 .‘\
RO
PT/DELTA P TS/TM VELOCITY DELTA H TIME °
# / IN.H20 R FT/SEC IN.H20 MINS ;’F‘f:“"’
LT
1/ .13 572 / 528 21.35453 1.31 3 ;f{%:t
2/ .18 572 / 528 25.12781 1.81 3 e
3/ .21 579 / 528.5  27.3067 2.09 3 RN
4/ .24 586 / 529 29.36803 2.36 3 rd
5/ .28 580 / 529.5 31.55828 2.79 3 .
6 / .27 585 / 530 31.12291 2.67 3 eone
7/ .26 586 / 531 30.56721 2.57 3 e
8 / .28 586 / 531 31.7211 2.77 3 e
9 / .27 590 / 531 31.25563 2.65 3 A
10 / .24 594 / 531.5 29.56781 2.33 3 e
11 / .18 574 / 530.5 25.1717 1.81 3 G
12 / .2 586 / 530.5  26.80922 2.07 3 A
13 / .22 585 / 530.5  28.09374 2.18 3 At
14 / .24 586 / 530.5  29.36803 2.37 3 e
15 / .26 585 / 531.5  30.54112 2.58 3 Ay
16 / .28 585 / 532 31.69402 2.78 3 °
17 / .29 585 / 532 32.25501 2.88 3 A
18 / .29 586 / 532  32.28257 2.87 3 AN
19 / .29 588 / 532 32.33762 2.86 3 e
20 / .27 591 / 532 31.2821 2.65 3 i
AN
TOTAL METER VOLUME = 43.762 @
AVG. STACK TEMP (R) = 584.05 o
AVG. STACK VEL (FT/SEC) = 29.43925 )
AVG. STACK VEL (FT/MIN) = 1766.355 g
AVG. METER TEMP (R) = 530.55 o
AVG. METER DELTA H (IN.H20) = 2.42 AN
AVG. METER PRESSURE (IN.HG) = 30.30794 °
TOTAL MINS OF TEST = 60 NN
STACK ACFM = 34682.27 RN
STACK DSCFM = 28689.09 R
.".'.::\_
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ISOKINETIC ANALYSTIS

TOTAL CONDENSATE VOLUME (ML) = 93.58999
AVERAGE STACK TEMPERATURE (R) = 584.05

TOTAL METER GAS VOL (uncorrected CF) = 43.762
AVG METER TEMP (R) = 530.55

BAROMETRIC PRESSURE (IN.HG) = 30.13

AVG PRESSURE DROP ACROSS ORIFICE METER (IN.H20) = 2.42
AVG. STACK VEL (FT/MIN) = 29.43925

STACK PRESSURE (IN.HG) = 30.1418

TOTAL MINUTES OF TEST = 60

NOZZLE AREA (FT2) = 5.343376E-04

DRY GAS METER CALIBRATION FACTOR = 1.082

ISOKINETIC RATE FOR THIS RUN = 101.1234 %

PARTICULATE EMISSION RATE

INITIAL FILTER WT. (GMS) = O

FINAL FILTER WT. (GMS) = .0416

SAMPLE WT. (GMS) = .0416

SAMPLE VOL. (DSCFM) = 44.11634

CONCENTRATION (GR/DSCF) = 1.454989E-02

% C02 = 4.53

CONCENTRATION @ 12% C02 (GR/DSCF) = 3.854276E-02
STACK DSCFM = 28689.09

PM EMISSIONS (stk conds) (LB/HR) 3.577735

PM EMISSIONS (@ 12% C02) (LB/HR) 9.477442

xxxraxx END OF ANALYSIS FOR RUN # 3 wawwxxx
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B O O AN O QO I R RO SR

AIR POLLUTION

PARTICULATE ANALYTICAL DATA

QY K[ Seaubte

‘l RUN NUMGE KR

o

]

—

/

BUILDING NUMBER

SOURCE NUMBER

PARTICULATES

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(8o)

WEIGHT PARTICLES
()

FILTER NUMBER

0. 2917

0, 2766 1 0.0837

Hall Filter)

ACETONE WASHINGS (Probe, Front

/00, ;‘?/8

/00, 1286

0 /53 I~

BACK HALF (if needed)

Toto) Walght of Particulates Collected

0, /763 w

WATER

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(em)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

/7

&0

IMPINGER 2 (H20)

)

/00

IMPINGER 3 (Dry)

<2

O

23 7

~

IMPINGER 4 (Silica Gel) z;/u g
o/ 3

2/ 6. IO

20%, 77

Total Weight of Water Collected

- s em
1. GASES (Dny )
TEM ANA1LYSIS ANAzL‘fSIS AML:S'S ! *“";YS’S AVERAGE
3 ‘ |
I
VoL % €O, // é 3 < -
/ 7 gl 793
voL » 0, — //_. )
VOL = CO
VoL = Ny l ;
Vol % N = (100% - % CO7.% 07 . % CO)
FORM
OEHL MAY 78 20 145

PN P PCPEL N PP PCIV. Y. SUPE P GO PP dN. ¢
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v
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AR POCLLUTIOR PARTICULATE ANALYTICAL DATA

BASE [orrz RUN NUMUBER
- B 75‘7
FLoLCiN. NUMOL R SC.RCLE NUMBER v
Y )
- /. zf?:¢ 4/ /45 H
AT LA ' s

PARTICULATES

ITEM

FINAL WEIGHT
{gm)

INITIAL WEIGHT
(g7

WEIGHT PARTICLES
(gn)

FILTER NUMBER

0. 3085

A, AT7

ACETONE WASHINGS (Frobe, Front

Hall Fllter,

99, £900

77, /3¢

0, 186#

RACK HALF (it needed)

Totol Weight of Particulates Collected

0.2177 -

WATER

ITEM

FINAL WEIGHT
(&

INITIAL WEIGHT
(&r)

WEIGHT WATER
(8m)

IMPINGER 1 (H20)

ol

/70

26

IMPINGER 2 (H20)

/34

/0

S

IMPINGER 3 (Dny)

64

0

b #

IMPINGER 4 (Silica Gel)

<SS
=S

Dotk 80

206. 40

/6. 34

LG Oy

Q.04

/U, 05

Total Weight of Waoter Colliected

5.7 =

’

GASES (Dry)

ITEM l

ANALYSIS

ANALYSIS
2

-
ANALYSIS !

ANALYSIS
4

AVERAGE

e

=

757

<
)
4
'
o
ry

S8

75

!
>

R

-~

}

/5. (3

voL - Co
voL o~ NZ '
1 ]
Vol % Ny = (100% - % CO3.% 07 .% CO»
FORM
OEHL (07 20

hJ

A XA
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o
AIR POLLUTION PARTICULATE ANALYTICAL DATA
¥
D BASE DATE RUN NUMBE R
1 ‘ : 4
V. 6‘5 Z\; N / /,
) BUILDING NUMEER < SOURCE NUMBER D
.
) . PARTICULATES
:. ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
R) (&) (™) (o)
K
)
. FILTER NUMBER A PN - =
. 0, 30// [7,' & 770\ ﬁt ﬂo( ) 7
b ACETONE WASHINGS (Probe, Front )
: ~, —
Hell F1I £ /
3 et Fitton 276770 47, 6563 | 0.0/77
»
BACK HALF (if needed)
N
iy
i
{ Totol Weight of Porticulates Collected é
§ 0,0/ &
. n. WATER
TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATEF
- (em) (@r fgm)
L IMPINGER 1 (H20) . —
’l I \
| e /0! 58
IMPINGER 2 (H20;
, 1§ 10O / 57
G
o IMPINGER 3 (Dry)
% 0
o
4a
) IMPINGER 4 (Sllica Gel) v q ’“0 2 ?/ : r~
' R ot TR /3D
¢
L4
v Total Weight of Woter Collected
: o : 23.59 -
L]
. . GASES (Dry)
. TEM ANA‘LYS|S ANAZLYSIS ANALaYSIS ANA:YSIS AVERAGE
) ]
) é
! VOL % CO . / 6/
" 02 A -
: et A / 4, 23
'
/376 g5 /54
vOL 7 0, )
7 ’\: ﬁ 2 - P
w ' /\./‘ [
v
~
‘ VoL % €O
*
L
"
. VoL = N,
»
'.. ——
;- Vo! % Ny = (100% - % CO3 - % O3 - % CO)
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YRON SHEFimb
RUN HUMBER
e
RN
METER BOX Y2
1.8820  RUN
BELTA K?
1.7268  RUN
8AR PRESSE ?
29.4208  RUN
METER VOL ?
35.793¢  RUN
IR TENP F?
51.5680 RN
STATIC HoA IW ?
0388 RN
STACK TEW.
420,600  RUM
M. WATER ?
50.0880  RUM
IMP. 2 HOH = 5.6
2 HOH=S5.6
% C02?
18.1708  RUN
% OXYGEN?
9.3788  RUN
200°?
RUN
Mid =39,60
M HET=23.33
SORT PSTS ?
6.2913  RUN
TINE MIN ?
60.0009  RUM
NOZZLE DIA ?
4938 RUN
ST DIA INCH ?
66.8999  RUN

s VOL NTR STD = 39.472

AROH==NNISEEGA
RUN NUNSER
£leinibis
PUR
VoL XTR STD ?
39.478  RUN
STRCX DSCFM 2
12,208.89  RUN
FRONT 1/2 MG ?
271,98 RUN
BRCK 172 86 ?
RUN

F GR/DSCF = 8.11
F MG/Mm = 243.22

STK PPES RBS = 29.42
¥0L HOW GAS = 2.36
2 MOISTUPE = 5,63
MOL DRY CAS = 8,944
% BITPOCEN = £8.46
NGL KT DRY = 30.89
MOL MT WET = 29.33
YELOCITY FPS = 15.39
STACK ARER = 23.76
STRLK RCFY = 21,924,
o STACY [SCP™ = 12,222,
% ISGKINETIC = 94.72

EME GF FIELD PuTh

R NNt e A S

F GR/DSCF = 8.12
FNG/MMm = 272.€2
F LB/HR = 11.&c
F KG/HF = 5.3%
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F LB/HR = 11.12
F KG/HR = 5,04
XRON-ENRSSELD"
RUN NUMSER
grerr2~
[{th]
VOL WTR §TD ?
38.862 RN
STACK DSCFM ?
11,5%.08  PU!
FRONT 172 G ?
309.38  RWY
BRCK 172 5 7
LK)

(o A D L e i s T

¥ROD “Mikinde
RUN WMBER
B3-pi~he
PN
METER 80X Y?
1.8828  RUN
BELTR W?
1.6908 RN
BAR PRESS ? o
29.3878  RUN
METER QL ? :
33,3419 RUN
NIR TENP F?
J2.7088  RUN
STATIC HoH 1K ?
0988 RUM
STACK TEWP.
426.2009  RUN
ML, RATER ?
: 68.3400 RN

s

INP, % HOW = 6.8

2 HOK=5.8
2 C02?
19.6780  PUN
X OXYGEN?
8.8788  RUN
XC00?
RUN
Mid =39.83
MW NET=29.21
SORT PSTS ?
6.885¢  RUM
TINE MIN ?
68.8699  RUN
MOZZLE BIA ?
4938 RO
STK DIR INCH ?
66.0008  RUN

s YOL NTR STD = 38.842

STK PRES 8BS = 29.33
YOL HOH GAS = 2.84
2 MOISTURE = 6.81
MOL BRY GAS = 9,932
X KITROGEW = 81.26
NOL MT DRY = 39.93
MOL WT WET = 29.2!
YELOCITY FPS = 14,91
STRCK ARER = 23.76
STACK ACFM = 21,260,

* STACK BSCFM = 11,596,
X ISOKIKETIC = 93.11

END O FIELD BRTA
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WALy PG ANA
XROM 23)adided"
PN MUMBER
BI-Bapes
prv
KeTER BOX Y7
1.8828  RUW
BELTA W?
1.3989  RUN
BAR PRESS ?
29.2098 RUN
METER VOL ?
34.1998 RUK
TR TENP F?
38,1309  RUK
STATIC HOM 1N 2
.0709 RUN
STRACK TEMP.
437.7684 RUN
ML. WATER ?
56.7588 v

INP. X HOM = 6.5

% HOH=6.5
% C02?
16.1888  RUN
% OXYGEN?
8.5389 RN
2 C0?
RN
Mid =29.96
MW HET=29.18
SQRT PSTS ?
6.9611  RUN
TIME HIN ?
€8.0888 RN
HOZZLE BIA ?
4938 RUN
STK DIR INCH ?
66.8988 U

* YOL TP STD = 38,431
STY. PPES ABS = 29.2t
YOL HOM GRS = 2.67

Z MOISTURE = 6.58
MNL BRY GAS = 8.935
% NITROGEN = 8§1.37
MOL KT DRY = 29,95
MOL WV WET = 29.18
YELOCITY FPS = 14,9!
STACK ARER = 23.76
STACK ACFM = 21,254,
STACK DSCFY = 14,409,
% ISOKINZTIC = 92,67

Enp OF FIELD DATR

p - ‘,'— ‘- - ..'. \- \-$fﬁrv -"-__ . -" ." \‘ 5" - \-"..- 5— Ly .‘»- ‘,- .’-,\' SV STl Vg .

XRON -SWR5E5EA"
PUN KimzER
-BI-BP=hY
RUN
yoL MTR STD ?
36,431  RUN

STRCK DSCFM ?
11,489.68  RUN
FRONT 172 MG ?
381,20  RUN

. BRCK 172 6 ?

F CR/DSCF = 8.15
F MG/MMe = 350.28
F LB/HR = 14.97
F KGHR = 6.79

RUN NUMBER
B3 SCRY

YOL MTR STD ?
$1.085
STACK DSCFR ? .
31,392.68
FRONT 172 M ?
1,147.99
BACK 172 MG ?

F GR/DSCF = 8.35
FNG/MM = 792,99
F LB/K? = 93.23
FoKGsiE = 42.29

152

RUN

RUN
RUN
RUN

RiN

At Agt havabelyhy 2% ")
XRON *PETH §°
RUN NUMOER
.81 SCR b
RUN
METER BOX Y?
1.0820  RUN
DELTR H?
- 28389 Rv
BAR PPESS ?
25.0200  RUN
METER VOL ?
42,3240 RUM
NIR TENP F?
57.6000 RN
2 OTHER CAS
REMOVED BEFORE
DRY CAS METER 7
. -
STRTIC HOM I ?
1288 Ruw
STACK TEN®,
112,990  RUN
ML, NATER ?
.. .. B.8e88 RuN
SAT % = 9.7
INP. X HOW = 6.9
2 HOMHe,9
¥ C02?
3.3788 RN
X OXYGEN? .
16.8368  RUN
2002
RUN
MOL T OTHER?
RUN
Mid =29.21
N HET=28.44
SORT PSTS 2
12.8188 RN
TIME MIN ?
© . 66.0098  RUN
HOZZLE DIA ?
139 RN
STK DIA INCH ?
60.6980  RUH

¢ YOL MTR STB = 51,885
STK PRES RBS = 29.93
YOL HOM GRS = 3.89
% MOISTURE = 6.93
ROL DRY GRS = €.931
2 NITROGEM = 79.98
MOL KT DRY = 29.21
NOL NT HeT = 22,44
YELOCITY FPS = 32.82
STACK AREA = 19.63
STACK ACFR = 37,721,

s STACK DSCFM = 31,332,
2 ISOKIHETIC = 99,72

EN) OF FIELD DATA
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KRON 2GS
Y RUN NUWBER
RUN Huns o
RUN XPOM 2HASGRRR ER
. NETER 50X ¥? -B3e50m”
1.8820  RUN RUN NUMBER ' RUN
DELTA W? BInGERe METER 80X v?
3 2.8875  RuM RN 1.8828¢  &ym
\ BAR PRESS ? DELTA H?
2 29.6289  RUN YOL MTR STD 2 2.9575
NETER VOL ? 56.5¢  RUW BAR PRESS 7
47,5820  RUN STACK DSCFN 2 25.8280  Rum
| NTR TEWP F? 31,802.09  RUN NETER wOL 2 -
b €3.3989  RUN FRONT 172 MG 2 48.9899  RUN
K STATIC HOM IN ? 492.68  RUN XIR TEMF F?
L1280 RUN BACK 172 MG % 72.5300  pup
; STRCK TEMP, RUN STATIC KON [N 2
3 112.1089  RUN 1288 pym
M.. MATER ? STRCK TEWP,
81,6388  RIN F GR/DSCF = 8.12 1288908  RUN
. F MG/ = 2813t KL. WATER ?
1 F LB/WR = 32.67 82.2608  RUN
1 ST 2 = 9.5 FKG/HR = 14.82
& SAT 2 = 12,1
K NP, KON = 2.1
N 4
2 HOMa?. L P, % HOM = 7.8 Ps
- 2 HoH=7.9 ;f.';',:
% C02? s
) 3.0309  RUY g_._: ‘
: % OXYCEN? 2 co2? At
3 17.3008  RUN 31899 RuN s
) %002 2 ? A
RUK 17.0609 Ruv °
2002 e
¢ Mid =29.18 - 0
y M HET=28.39 o)
o M4 =29, 18 e
y ! M HET=28,39 'r"i\
SORT PSTS 2 oney
y 12.6409  RUN SORT PSS 2 A
TINE NIN 2 . 4 2 .
~ % =
60.0089  RUN KROR, “HROOREI~ ey o RN -
D NOZZLE DIn 2 RUN NUNBER » N
" Lol i 69.858  Ruw oA
A STK DIR IHCH 2 - WOZZLE DIA 2 200
; 66.0008  RUN ' 3138 RN b s
) VL MR §TD 2 STK DI INcH » ey
* YOL MTR STB = 56,548 SL272 RN 60.8989  RuN "t
Y STK PRES RS = 27.63 STACK DSCFM 2 A
YOL HCH GRS = 3,84 31,619.89 R ¢ YOL NTR STD = §1.272 L4
. 2 MOISTURE = 7,87 FRONT 172 W, 7 STK PRES R3S s 29,03 T
MOL DRY CAS = 8,929 WL PN VOL HON GRS = 3.g7 N
[ L HITROGEN = 79.57 K 12w % MOISTURE = 7,02 =)
L NOL MT DRY = 29,19 ' - MOL DRY GRS = g.930 s
3 MOL WT WET = 28.39 2 NITROCEN = 29,98 RO
X VELOCITY FPS = 31.62 :gt :Y IRY = 29,18 S
N STACK RAREA = 19,63 F GR/DSCE = L KT RET = 25,39 soECA
- STRCK ACFN = 37,253, FoNGA = zgéega VELOCITY FPS = 32,73 °
4 * STACK DSCFN = 31,892, FLB/HR = 2 76 STACK AREA = 19,43 -2
; % ISOKINETIC = 93.9% F KO - 112 STACK ACFN = 33,556, o
; - * STACK DSCFM = 31,619, e
) 2 ISBLINETIC = 99,37 -‘jw-,c
» EKD OF FIELD DATH Rty
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" Y e bl Ayt Sab Sap i
XROM ApGEH
RUN NUMBER
[T ad - XKRON BASShblsm
METER BOX Y? RUN NUMBER
1.6828  RUM Be-phmp e
DELTA H? oL
1.4609  RUM RUK
BAR PRESS ?
39.3389  RUN VoL MIR STD ?
METER VOL ?
37.618  RUM
32.9920  PUN
STACK DSCFM ?
NIR TEMP F?
11,024.89 RN
49.7188  RUN FRONT 172 %G ?
STATIC HOW IN ? '
413.92 R
L1163 RUN BACX 172 M ?
STRCK TEWP, . RUN
419.38¢9  RUN
M. WATER ?
58.4208  RUN F CR/DSCF = 8.17

INP, % HOM = 6.8

% HOH36.8

2 002?

9.1309
% OXYGEN?

9.2009
%200°?

Mid =29.83
MW NET=23.82

SORT PSTS ?
3.6318
TINE HIN ?
€8.8998
ROZZLE DIR ?
4989
STX DIR INCH ?
66.8099

s V0L NTR STD = 37.61
STK PRES RES = 38.3
YOL HOH GAS = 2,75
% MOISTURE = 6.81
MOL DPY GAS = 9,932
2 NITROGEN = 81.€7
MOL WT BRY = 29.8
HOL WT WET = 29.9
YELOCITY FPS = {2
STACK ARER = 23,76
STACK ACFM = 19,429

* STACK DSCFM = 11,82
T ISOKIMETIC = 99.

29.82
29.92
= §3.%

F NG/mMn = 389.53
F LB/HR = 16.84
F KG/HR = 7.28

PUN
RUN
RUN

RUN
XROM SHASSE
RUN
RUN HUMBEP
PUN 1 e
cL¥
RUN RUM

8 YoL WYR STD ?
4 39.993 RN
STACK DSCFM 2
11,639.8% RUM
FRONT 172 MG ?
353.89 RUN
BACK 12 MG ?
Ritk
3
. F GRsD5LF = B.21
4. FMo/H¥ = 429,81

95 F LB/HR = 21.35
F KG/HF = 9.69
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B K R A A R A N O L A A O D O] SO K

YRON SMaZibnSire
RUK NUMBER
RUN
METER BOX Y?
1.0820 Rim
DELTR H?
1.652%  RUN
BAR PRESS ?
30.3308  RUM
METER YOL 2 .
35 RUN
¥R TENP F?
56,6788  Rum
STATIC HoM IN ?
Jd108 RN
STACK TEWP,
413.0000  RUN
ML. NATER ?
65.5480  RUM

NP, % HOY = 7.2

% HOW=7.2
X 002?
9.3308  RUM
X OXYGEN?
18.1668  RUM
X002
RUN
Nd =29, 98
MY RET=29.84
SORT PSTS ?
$.938t RN
TIME NIN 2
60.8088  RUN
NOZZLE DIA ?
4988 PN
STK DIA INCH ?
€5.6888  PUN

¢ V0L NTR STD = 39.993
STK PRES ABS = 30,34
YOL HOM GRS = 3.88
2 MOISTUPE = 7.16
MOL DRY GAS = 8.928
% NITROGEW = 88.57
ML WT DRY = 29.98
NOL WY WET = 29.04
VELOCITY FPS = 14.37
STACK AREA = 23.75
STACK RCFM = 29.478.

¢ STACK DSCFM = 11,659,
X ISOKINETIC = 1p9.43
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XROM NBlie®*

RUN HUMBER
Bi-BieRi”
RUN
METER BOX Y2
1.8820 RN
BELTA H?
1.5280  RUN
BAR PRESS ?
39.3399  RUN
METER VOL 7
34.5918  RUN
KR TENP F?
€5.9508  FUN
STATIC HOK IN ?
L1188  RUN
STRCK TEMP,
420.9960  RUN
M. WATER ?
€9.3688  RUM
INP. 2 HOH = 6.9
2 HOH=6.9
2 £02?
9.5389  RUN
2 OXYGEN?
9.4389  RUN
200?
RUN
MHd =29.98
Wi MET=29.68-
SORY PSTS ?
5.6768  RUM
TINE MIN ?
60.6888  RUN
NOZZLE DiR ?
4988 RUN
STK DIR INCH ?
66.8098  RUM

® YOL MR STB = 38.228

STK PRES ABS = 38.34
V0L HOH GRS = 2.8¢
X MOISTURE = 6.92
NOL BRY GRS = @.931
% NITROGEN = 81.04
ML NT PRY = 29,98
MOL WT WET = 29.83
VELOCITY FPS = 13.72
STACK AREA = 23.75
STACK ACFY = 12,565,

¢ STACK DCFN = 11.87°.

T ISOKIMETIC = 18!l

FND OF FIELD DRTA

KRON ~NASSpHm
RUN RUMBER
“B-Erey
RUN
VoL MTR STD ?
3B.228 PN
STACK DSCFN ?
11,868.89  RUN
FRONY 172 MG ?
334.58 RUN
BACK 172 NG ?
fUN

F GR/BSCF = .14
F NG/ = 389.89

F LB/R = 12.81
. F KGR = 5.81
cLy
ZROM ~MASIEERe.-
RUN HUMBER
BSTRE T
RUN
VOL HIR STD 2
46.65  RUN
STRCK DSCFN 2
28,313.08  RUN
FRONT 172 MG 2
176.39  RuN
BACK 172 13 2
RN

FGR/D3CF = B.05
F Mo/ = 133,46
F LBsHP = [4.15
FKS/HP = 6,42
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XROR ~PEMP"ge
RUN KUMBER
B
RUM
METER BOX ¥?
1.8820 M
BELTA K7
22600 RU%
BAR PRESS 7
38.1388 RN
METER VOL ?
2.2330  RU§
NTR TEWP F? .
63.7680  RUN
STATIC HoM IN 2
1680  RUN
STRCK TEM,
128.5600 RN
M. ATER ?
750309 RUN
SAT 2 = 11.6

IMP. % HOH = 2.9

2 HOH=7.6
% Cg2?
4.4388  RUN
X OXYGEN?
15.1889  RUN
X00?
RUN
MNd =29.31
MW WET=28.32
SQRYT PSTS ?
11.5195  puM
VINE NIk 2
€0.0588  RUY
NOZZLE PIA ?
3133 RUN
STK BIA INCK ?
60.8089  RUN

* YOL NTR STD = 46.650

STK PPES RSS = 39.14
YOL HOH GRS = 3,54
X MOISTURE = 7.8S
MOL DRY CAS = 8,929
2 NITROGEN = 88.47
HOL WT BPY = 23,31
MOL WT MET = 28,52
YELOCITY FPS = 26,22
STACK AREA = 19,63
STRCK HCFM = 33,242,

* STACK DSCFM = 28,313,

2 ISOKINETIC = 100,97
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XRON 2Nttt
RUN MMSER
DSR2
RUN
METER BOX ¥?
1.0820  RUN
DELTA H?
2.309%  RUN
BAR PRESS ?
38.1389  RUN
METER YOL ?
42.4720  RUN
NTR TENP F?
67.48088  RUN
STATIC HOW IN ?
L1606  RUN
STACK TENP.
119.858%  RUN
ML. WATER ?
82.740%  RUM
SAT 7 = 11.4

1P, 2 HOH = 7.7

% HOH=7.7
% C02?
4.578%  RUN
% OXYGEN?
15,6388  RUN
2C007?
RUN
Mid =29.36
N NET=23.48
SQRT PSTS 2
11.5488  RUN
TIME MIN ?
68.8989  RUN
NOZZLE DIA ?
3138 RS
STX DIA INCH ?
69,9998 RN

* YOL MTR 57D = 46.533
STK PRES RBS = 39.14
YOL HOH GRS = 3.89
% WOISTURE = 7.72
noL DRY GAS = 8,923
% RITROGEN = 79.83
MOL T DRY = 29,35
MOL WT WET = 28.48
YELOCITY FPS = 28,23
STACK AREA = 19.63
STACK ACFM = 33,322,

» STACK DSCFM = 22,209,
2 JSOXINETIC = 18i.22

FND OF FIELD DATS

AL LA A

KROM “NRGSROA
RUN NUMBER
BéS iR
PUN
YOL MTR STD 2
46.583  RUK
STACK DSCFM 2
28,269.88  RUN
FRONT 172 MG 2
27,78 RUN
BRCK 172 MG 2
RUN
F CR/DSCF = 8.87
F MG/ = 165,04
FOLB/AR = 17.44
FXC/HR = 7.91
HRON ~MO9FEE
RUN NUMSER
BA-5ER3. =
RUN
YOL NTR STD 2
7.3 RN
STACK DSCFM ?
23,669.86  RUN
FRONT 1/2 MG 7
4168 RUM
BACK 142 MG 2
RUN

GR/DSCF = 8.8
NG/MMM = 32,78
LB/kP = 3,29
KG7HP = 1.58

el I T
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e S Y Wy o Y

XRON~RETImge
RUN MUMOER
R e
: RUN
RETER BOX Y7
1.8820 RN
PELTA 12
2.4208 UM
BAR PRESS ? - -
38.1309  RUN
WETER VOL 2 -
.76 RUN
WIRTE® F?
705588 RUN
STATIC HOH TN ?
1608 FON
STACK TENP,
124.8500  RUN
M. WATER ?
93.5990 BN
SAT X = 12.7
INP. 2 HOW = 8.4
2 HoH<8. 4
x 022
4.5309 BN
X DXYCEN?
155088 BUN
2002
RUN
Mg <29.34
M HET=28.39
SART PSTS 2
11.8879 RN
TINE MIN 2
68.8009  RUM
NOZZLE DIR ?
3132 RUN

STX DIR INCH ?
€8.8988  RUN

* YOL NIR STD = 4/.734
STK PRES R8S = 38,14
YOL HOH GRS = 4.4}

2 MOISTURE = 8,45
MOL DRY GRS = 8,915
% RITROGEN = 79,97
NOL KT DRY = 29,34
#OL KT WET = 28.39
VELOCLTY FPS = 29.19
STACK APER = 19,63
STACK ACFM = 34,333,

* STACX DSCFM = 23,6%8.

% ISOXINETIC = 122,83
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METER BOX CALIBRATION DATA AND CALCULATION FORM

28001 @7

(English units)

Meter box number ]ﬂlh’(ji/

A AR AP aa = A a-s 4

- L .
Barometric pressure, Pb = 2157510, Ng  Calibrated by _ T);LQA47
1

Gas volume

Temperature

Orifice
manometer
setting
(aH),
in. H20

Wet test
meter
v,),

£e3

Dry gas
meter
vy,

ft3

Wet test

Dry gas meter

meter

(tw),

VR

Inlet |Outlet | Avg
(tdi), (tg ) | (ty),

K

°F

Time

(6),

min

Y.
b

AH@i
in. H20

0.5

5

44 J

7l 53y

°F
" ok
7J bja)

W

33

‘)3‘2’6

[0 7H

& OA-

5

4 6854

53 5335

-77
75 iy
71 |yl

a0y
Oy

3.
7%

4078

2.0

10

2,37t

{C _
i 54313

=%

N . [7?3

2.0¢]

10

9, 400

23 o
1l 641

Y
2 L

0%

2 (2

10

9,44/

7%
79 5153

-0

v

[ 08}

2 12L

10

7.433

Iy 5135
73
7Y c

T
7 |g50.5
X

T4

5%
73
73 £330

R

{ 553

T

1088

2 17/

Avg

AL P®

2.1

Vw Pb(td

+ 460)

B = 0.0317 AH

Y.
1

Va(Py *

AH

13.6

) (¢ + 46

0) i Pb (Ld + 46

\Y

(t + 460) 012
O A
) 3}

.0368

.0737

.110

L147

.294

If there

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

under t ..

Quality Assurance Handbook M4-2.3A

(front

side)
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NOZZLE CALIBRATICN DATA FORMK

Date \Sﬂi &/HLH Calibrated by ___‘{f{?‘ﬁéﬁ

pa

- Nozzle Nozzle Digmetera b c
identification D,, | D,, D,, AD, D,y
number mm (}n.) mm %in.) mm ?in.) mm (in.) 9

\S(’fﬂ/%&“f)ﬁ’/jb 0,3 | ¢ 33 |0 373 0. 0-3/3
45“Qi4,\3 ﬁjy
v 375

. /3
g) . .- [‘)L/'/ [7’ é/; 3)
AN 51¢a,{A, A 70f o, ﬁ//f 0. 7§7tf 4
< JHH s
x 0 50C
where
aDl 23 = three different nozzles diameters, mm (in:); each
rers diameter must be within (0.025 mm) 0.001 1in.
b AD = maximum difference between any two diameters, mm (1n.),
AD <(0.10 mm) 0.004 in.
c -
Davg = average of Dl’ D2, and D3.

Quality Assurance Handbook MbL-2.6
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Balance name

SL&7 E&fl&%kr—

ANALYTTCAL BAI.ANCE CALIBRATION FORM

Number

Classification of standard weights

Class S ewplts

/ €7T0

/(,7‘ (/((]i/

94, 7% %

Date 0.500 g | 1.0000 g {10.0000 g { 50.0000 g{ 200.0000 g | Analyst
ﬁ;\grﬂ\e‘r
1260
0= @ G ?,‘/:7 q;%//

G1Jov 8T |07 .97 9,497 49,98 7
Truple Féom fBrloncl— o .

{q (o 0s5 /¢t ¢ /ec 00 %’/
20 oS 575 /0. D /oo, 0 G
2ote— | 0509 S SOt - O %

[cttler— ﬂ
o e &7 o1 G
Ja e 87 |&-5080 /. &T0/ 70.05C 5 5%/
Q7 Lee Leecd | 90920 (w4 0%/ y
b vl
Ao
Py

J. 00
o 2777

Quality Assurance Handbook M5-5.2
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