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I. INTRODUCTION

On 4-14 Mar 1988, a stationary source sampling survey for particulate emissions was
conducted on coal-fired boilers 3 and 5 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 particulate emission compliance
status with regards to Indiana Administrative Code, Title 325 - Air Pollution Control Board,
Article 5, Opacity Regulations (325 IAC 5), and Article 6, Particulate Regulations (325 IAC 6).
Personnel involved with on-site testing are 1 sted in Appendix A.

II. DISCUSSION

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 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 indicated
that oil-fired boiler 1 and coal-fired boilers 3 and 4 (boiler 5 was out of service during the State
observations) were out of compliance with respect to visible emis.jions.

To demonstrate and maintain compliance with 325 lAG 5 and other rules set forth by the
Indiana Air Pollution Control Board, EPA, Region V required Grissom AFB to: (1) conduct stack
particulate emission testing on boilers 3, 4 and 5 (when operational) as specified in Title 40,
Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A, Reference Method 5; (2)
determine visible emissions from boilers 1-4 and 5 (when operational) as specified in 40 CFR
60, Appendix A, Reference Method 9; and (3) request stack testing following future major
modifications to the central heating plant.

B. Site Description

The Central Heating Plant operates a total of five boilers for steam production:

Steam
Boiler No / Capacity Year
Manufacturer (lb/hr) Installed Fuel

1/Springfield 40,000 1955 oil
Boiler Co.

2/Springfield 40,000 1955 oil
Boiler Co.

3/Springfield 40,000 1955 coal

Boiler Co.

4/E. Keeler Co. 40,000 1960 coal



Boilers 3 and 5 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 ccllector
hoppers. Each unit is fitted with a steam-operated soot blower to remove fly-ash and soot from
heat exchanger tubing. Boiler 5 is also fitted with an economizer to further increase operating
efficiency by preheating the feed water using exhaust gas heat.

Air pollution control consists of individual multiclone dust collectors on each boiler and an
optional wet scrubber common to the three coal-fired boilers. The multiclone dust collectors
fitted on boilers 3 and 5 were manufactured by Western Precipitation Division - Joy
Manufacturing Co. The collector on boiler 3 is a Model 9VM-10 and consists of 36 nine-inch
diameter cyclonic collectors operating in parallel. The collector on boiler 5 is a Model 9VMU-10
and consists of 48 nine-inch diameter cyclonic collectors operating in parallel. Each unit is
located in the boiler exhaust duct upstream of the induced-draft fan. Ash collected by the
multiclones is carried by gravity to a hopper.

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
desulfurization 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
the flue gases. The system has two identical scrubber units (A & B), each designed to handle
50% of the flue gases from the three coal-fired boilers. Each unit has a 5 ft diameter stack and
terminates about 70 feet above the ground. There is no requirement at this time to use the
scrubber system 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.

C. Applicable Standards

The monitoring requirements, opacity regulations and particulate regulations are 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
cumulative total of 15 minutes (60 readings) in a 6-hour period.

Under 325 IAC 6, the maximum allowable particulate emission rate from the combustion
of fuel for indirect heating facilities (which were existing and in operation or which received
permits to construct prior to the effective date of 325 IAC 6, 26 Sept 1980) is determined by the
following equation:
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Figure 1. View of Scrubber and Bypass Stacks



Figure 2. Scrubber A and B Stacks
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Cxax h
Pt =_ _ _ _ _ _ _ _ _ _ _ _

0.75 
0.25

76.5 x Q x N

Where:

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

Q = Total source maximum operating capacity rating in million Btu per hour (mmBtu/hr)
heat input (50.0 mmBtu/hr - boiler 3, 82.4 mmBtu/hr - boiler 5: determined from plant operation).

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

a = Plume rise factor (0.67 used for Q less than or equal to 1,000 mmBtu/hr heat input).

h = Stack height in feet (70 ft).

The limits un particulate emissions determined by the above equation and values of the
variables applicable to this facility are 1.6 Ib/mmBtu for boiler 3 and 1.1 lb/mmBtu for boiler 5.
However, particulate emissions from facilities used for indirect heating purposes shall in no case
exceed the following emission limitations: (1) 0.8 Ib/mmBtu heat input for facilities existing and
in operation on or before 8 June 1972 or (2) 0.6 Ib/mmBtu heat input for any facility which his
250 mmBtu/hr heat input or less and which began operation after 8 June 1972. Item (1) '2,es
to boiler 3 and item (2) applies to boiler 5. State regulations are presented in Appendix B.

D. Sampling Methods and Procedures

Boiler 3 was tested through scrubber A. Boiler 5 was tested through both scrubber A
and the bypass stack. Emission testing was conducted only on scrubber A since scrubber B
was not operational at the time of the survey. Boiler 4 was not tested due to a stoker
malfunction. 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.



325 IAC 3 requires that all emissions tests be conducted in accordance with the
procedures and analysis methods specified 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.

Sampling ports were in place on the scrubber stack and 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 were also in place 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 per
traverse point in the scrubber stack was 3 minutes and 5 minutes per point in the bypass stack.
Illustrations showing port locations and sampling points are provided in Appendixes E, F and G.

Prior to every sample run on each stack, a preliminary velocity pressure traverse V a,
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 11 degrees
which indicated an acceptable flow condition. Straightening vanes were installed directly above
the cyclonic separator in scrubber A to prevent cyclonic flow out of the separator into the stack.
The resultant flow angle in the scrubber stack averaged 9 degrees.

During each sample run, a flue gas sample for orsat analysis (measures oxygen, and
carbon dioxide for stack gas molecular weight determination and emissions correction) 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 sampling 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.

oe
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Emission calculations were done using "Source Test Calculation and Check Programs
for Hewlett-Packard 41 Calculators" (EPA-340/1-85-018) developed by the EPA's Office of Air
Quality Planning and Standards, Research Triangle Park NC. This is our standard method for
calculating emissions data. Calculations from the EPA programs are found in Appendix H.
Calibration data is presented in Appendix I.

Method 9 determinations for opacity during this project was not accomplished since
neither EPA Region V nor State observers were present.Region V had been notified in advance
that a requirement existed for qualified observers since no one on our team was presently
qualified to perform opacity determinations. Reply was that observers would be on hand if
possible, but the Method 5 evaluations were of more importance.

III. CONCLUSIONS

The following table provides operating parameters for boilers 3 and 5 during testing and the
resultant particulate emission rates determined from these tests. Results indicate that boiler 3
emissions through scrubber A were well below the emission standard of 0.8 Ib/mmBtu with an
emission rate of 0.35 Ib/mmBtu. Boiler 5 emissions through scrubber A were well below the
emission standard of 0.60 Ib/mmBtu with a particulate emission rate of 0.09 Ib/mmBtu.
However, boiler 5 emissions through the bypass stack were above the 0.60 lb/mmBtu standard
with a rate of 0.98 Ib/mmBtu.

In our previous survey during November 1987, we noted that boiler 3 didn't meet tile
emission standard through scrubber B which was surprising since it met the standard through
the bypass stack. If anything, the particulate emissions should have been less through the
scrubber. At the time, we believed that two factors other than boiler operation may have
contributed to the results: (1) a very low percentage of carbon dioxide (CO 2) was found in the

exhaust gas from scrubber B (3%) as opposed to what was seen in the bypass stack exhaust
(10%), and (2) material collected on the filter may have contained soda ash carry-over from the
scrubber. It was thought that the low CO 2 value was caused by either the scrubber liquid

absorbing the CO 2 or outside air being drawn into the system prior to the scrubber and diluting

the exhaust gases.

To try and eliminate these two possible causes, we intended to evaluate gas stream CO 2

and Na content prior to and after scrubber B. The proposed evaluation of scrubber B during this
survey was not possible since it was not operational, however, scrubber A was evaluated.
Results indicated that there was little change in CO 2 percentage between the scrubber inlet and

outlet with the inlet values averaging 8.9% and the outlet values averaging 9.4%. Evaluation of
two of the Method 5 one-hour runs for boiler 5 through the bypass stack and scrubber indicate
that the contribution of sodium to total filter mass averaged 0.085% and 0.74% respectively - an
insignificant contribution.

At this time, boilers 3 and 4 meet applicable emission standards when exhausted through
the bypass stack. Boilers 3 and 5 meet emission standards when exhausted through scrubber
A and boiler 4 meets the standard when exhausted through scrubber B.

11



IV. RECOMMENDATIONS

It is our recommendation that boiler 5 be retested; however, all aspects of the system
(boiler, particular control devices, etc.) should be evaluated for proper operation prior to testing.

It is our recommendation that EPA, Region V, should make the final determination as to
whether it is necessary at this point to evaluate boiler 4 through scrubber A and conduct a retest
of boiler 3 through scrubber B.

Vt
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1. USAFOEHL Test Team

Maj James Garrison, Chief, Air Quality Function

Capt Tim Fagin, Consultant, Air Quality Engineer

Capt Mary Daly, Consultant, Air Quality Engineer

1 Lt Mark Dibben, Chemist

SGT Robert Davis, Environmental Engineering Technician

USAFOEHL/ECQ
Brooks AFB TX 78235-5501

Phone: AUTOVON 240-2891
Commercial (512) 536-2891

2. Grissom AFB on-site representatives

SSGT Paul Franco USAF Clinic Grissom/SGPB
AUTOVON 928-3017
Commercial (317) 689-3017

Ruel Burns 305TH CSG/DEEV
AUTOVON 928-2225
Commercial (317) 689-222E

Smedley Graham 305TH CES/DEMMHZ
Jim Williams AUTOVON 928-3253
Michael Esca Commercial (317) 689-3253
Michael Ryan
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37 1:0530 STATE AIR LAWS

(B) WVhen the owner or operator elects M =64.07 for Sulfur dioxide and 46.0! (C) Report the average sulfur dioxide
under Section 8(a) [325 JAC 3-2-8(1)] of for nitrogen oxides. emission for each 3-hour period in excess
this Rule to measure carbon dioxide in the C =as above but measured in terms of of the emission standard set forth in 325
flue gases, the measurement of the pollu- pounds/dry standard cubic meter (Ib/ IAC 7-1 (formerly known as APC-13), in
tant concentration and the carbon dioxide dscm) or grams/dry standard cubic meter the quarterly summary.
concentration shall each be on a consis- (g/dscm). (3) For nitric acid plants the owner or
tent basis ("et or dry) and the following F.F, = a factor representing a ratio of' operator shall:
conversion procedure used; the Volume of dry flue gases generated to (A) Establish a conversion factor ac-

000)the calorific value of the fuel combusted cording to the procedurders of Section
1:(0. CO, (F), and a factor representing a ratio of 60.73(b) of 40 CFR Part 60;

9 the volunie of carbon dioxide generated to (B) Multiply the conversion factor by
(C) When thle owner or operator elects the calorific value of the fuel combusted the average nitrogen oxides concentration

tinder Section 8(a) [325 IAC 3-1-8(1)1 of (F.), respectively. Value,, of F and F are in the flue gases to obtain nitrogen oxides
this Rule to measure sulfur dioxide or given in Section 60.45(f) of 40 CFR Part emissions in lb/ton;
nitrogen o~idcs in the flue gases, the 60, as applicable. (C) Report the average nitrogen oxides
measurement of the pollutant concentra- F, = a factor representing a ratio of the for each averaging period in excess of the
tiori and thle sulfur dioxide and/or thle volume of \vet flue gases generated to the emission standard set forth in 325 IAC
nitroven oxides concentration(s) shall calorific value of the fuel combusted. 10-1 (formerly knosson as APC-17), in the
each be onl a wset basis and the following Values of F., are: quarterly summary.
conversion procedure used except where Ii) For atnthracite coal as classified ac- (4) Alternate Data Reporting and
%%et scrubbers are employed or wshere cording to A.S.T.M. D388-66, F,,- Reduction Procedures.
moisture is otherwise added to the stack I. 188 w scm/ni il lion calories (10580) wscf, (A) Alternate procedures for com-
gases; million BTIJ). puting emission averages that do not re-

(ii) For su~b-bituiminous and bitum- quire integration of data may be approved
E ( C F (20.9) inoos coal as classified according to by the APCB if the ossner or operator

(2d09(1 - B,) i'o0,j A.S.T.M. [D388-66, F,,= 1.200 wscm/ shows that his procedures are at least as
(D) WVhen the owner or operator elects million calories (10680 wscf BTU). accurate as those itt this Rule [325 I.4C

under Section 8(a) 1325 ['iC 3-1-8(1)1 of (iii) For liquid fossil fuels including 3-11.
thisRuleto easue sufudioxde r crde, residual, and distillate oils, F,, = (B) Alternative methods of convertingthisRul tomeasre ulfr dixidor1.164 vscmsnt/illion calories (10360 pollutant concentration measurements tonitrogen osides in the flue gases, the Asscf/million BIFU). units oh' thle enmission standard mai, be ap-

measurement of the psllutant concentra-.
tion and thie sulfur dioxide ati& or the 0%v) [ or gaseous fossil fuels:' for nattural proved be tlte APC(B it the cewner or
nitroge oxide' cocet-to,,shl -- 1.196 vs scttt/rillion calories operittor shows thtat his procedures are atge oidesconcetra ol,) ll 15 .ivscf'milion Bill: for propane, F., least as, accurate as those in thtis Rule 3125each he oil a wet basis and thle folwn ,50 vs sent.'illion calories (110240 1.!C 3-/I.
cons ervion procedure uICL %e s. lucre vs t I "cf; million Brt); for butane F, - 1.172
scrubbers or moisture is othesiepeet ssn tlit aois(0315 fnl Rule 2. Source Sampling I'rokedures

in th tc ases pros ided vsater vapor l ion IIlI U). Sec I \ -phieabiliti, this rtuet .1 plues to
content of (ie stack gas I, measured ateromdnth

lestocecvcy iten ultte t h B_, proportion by v olunie of vs ater a n% ci ssrn% testing promdi h
%iepi tsI.he Pollutant aitd ovvgen vapor in the attibient air. Staite ito determnine COMPlu,!%Cev ith app!il

sat soiu as wemd;B_, - proportiont by volumne of Aater caible entission limits cont.i ned in this Ii -

ntesurmets teniae;vapor in the stack gas. tie (A\i r Pollution ( ontrol Boa rd Rujles).
(20).9) qoIt.. O'oC). Oxygen or carbon dioxide or for ,iny other pu rpose requirung revmew

F %()] ' vlrittle (expressed as percent) determined a ind aipproval h% the .-\PCBI
().9 ~ ~ ~ ~ v ( 13) 7,J withi equtipment specified tnder Section 8 Sec, - dopton oif [lederal -1 -,st Protce-

(F) I he vilues used in 'ie equions 1.325 I1(' 31-1-81 of this Rule. dur s. I irtiss, -its test, tihiec t to this
u nder tIns !sc~ ion are derived ats tIlo%Ns: F - pollutant emission, lb ituillion BTU~. Rule shill be e(nducte:d rut icc- rd
C, - Polluataut concentration at stac:k (2) 1i or sulfuric acid plants the (owner .im: n ,111 wit uheprO dure, a ;d a n~.m vis
cotidiuiors, g'vsc m (igrams/vv.et standamrd ot operator .,lrail: iitoids spek itied in I: Ifc 40. ( ode of
cubic mecter), lb/vs~r c Ipounds/%iet (A) Fs(iish it coliversiout Lictor threv lvd, ril Rc:!uanitrn Pairt u0it Appendix A\
staiudard cuicL titeter), rleterrned by\ titties daliy tecordin- io the- proceduires ofl wd 11.11t 6i .\ppenkdus It as III COicci on
nittiltip!viaa the average eunvtitton Section 60~.94(b) (if 40 (I-R llirt fu6 0cctisr2 IOS I Such! Tcst lmethods,
Ippinrl1,,r cat 'tie hiour period hy 4.l1 X (Fl) %liihiplv tie conversion l,tor I) eqiupiiw. t.i'ihr,ttion rcjuircmrenis. and
I( Y' %, II n511 p -t ppm (?. 51) N 10 " I the avecra!ue tllar (itox-le ~ottccuwstusol .tutulsis mst tue strictly tllksed unless%
lb vs.ri pitl vs here \1 is 11014l1,01 in the flute Lases to obtaii ae.i:' slfur s'tlcrvse !Pppuosed I' t01v Rolvd or the

nicc l:- vcteiri. yg-tysllc(1 Ill 1110csl). diovidl eiuiis'sious itt 111'101, and Ickstiiti 0 c ii It 11rt, test nirLissI I,



S-741
INDIANA AIR REGULATIONS 371:0531

revised as contained in the Code of Feder- must be approved by an authori7ed on-site (A) Date and type of tests,
al Regulations, this Rule is subject to staff member. (B) I'ype of process and control
change pursuant to IC 4-22-2. (d) -The Board or the Technical Secre- e q u i pmen t.

Sec. 3. Requirements Prior to Conduct- tary reserves the right to conduct any (C) Plant name and location,
ing Tests. (a) When a test is to be per- portion ot the reference method tests. In (D) Purpose of test, and
formed by any person other than staff, a such case, a 25-day notice of proper test (E) Test participants and titles.
test protocol form shall be completed and procedures will be viven to the company (3) Rcults summary, containing:
received by the Board no later than 35 and their testing representative. (A) Tabulated data and results of each
days prior to the intended test date. Such \- (e) The source operator must notify the test run, process weight rate or heat input
test protocol shall be on a form approved Board of the actual test date at least two rate, the stack gas flow rate, the measured
by the Board. Any special or unique infor- weeks prior to the date. emissions given in units consistent with the
mation relative to the scheduled test shall Sec. 4. Performance of Test. (a) Staff applicable emission limits, and the visible
be included with the form. may observe the field test procedures and emissions or average opacity readings, and

(b) After evaluating the completed test plant operation during the test. (B) Allowable emission rate.
protocol form, the Board or the Technical (b) All tests shall be conducted while (4) Process information, including.
Secretary. the source is operating at between 95-, to (A) Description of process and control

(I) Inspect the test site. 100% of its maximum operating capacity, device.
(2) Require additional conditions, in- or under other capacities or conditions (B) Process flow diagram,

cluding, but not limited to the following: specified and approved by the Board or (C) Maximum design capacities.
(A) Reasonable modifications to the the Technical Secretary. For the purpose (D) Fuel analysis and heat value for

stack or duct to obtain acceptable test of this rule, maximum operating capacity heat input rate determination,
conditions, means the maximum design capacity of (E) Process and control equipment op-

(B) A pretest meeting to resolve an the source or other maximum operating crating conditions during tests,
acceptable test protocol, capacities agreed to by the source and the (F) Discussion of variations from nor-

(C) Additional tests to allow for adverse Board or ihe Technical Secretary. mal plant operations, and
conditions such as interferences, non- (c) Sources subject to Article 12 of this (G) Stack height, exit diameter, olu-
steady or cyclic processes. Title (New Source Performance Stand- metric flow rate (acfm), exit temperature,

(D) The keeping of process operating ards) shall be tested under conditions as and exit velocity.
parameter records, operating logs or specified in the applicable Rule. (5) Sampling information, including
charts during the test, (d) Calibration results of the various (A) Description of sampling meihods

(F) Conditions on control equipment sampling components must be available used,
operation to make it representative of fu- for examination at the test site. The infor- (B) Brief discu,sion of the analstical
ture normal operation-or mation must include dates, methods used, procedures with justification for any sari-

(F) The recording of specified control data and results. All components requiring ance from standard procedures.
equipment operating parameters during calibration must be calibrated within 60
the test. days pr;,)r to the actual test date. Post test (C) Specification of the number of sam-

(c) If the Board or the Technical Secre- calibrations must be performed on the pling points, time per point, and total

tary requires modifications to the test components within 45 days after the actu- sampling time per run,
methods, analytical methods, operational al test date or before the equipments' next (1)1 Cross sectional diagram shouing
parameters or other matters included in field use whichever comes first. Compo- sampling points, diagram showing stack
the test protocol, or if a pretest meeting is nents requiring calibration are listed in the dimensions, sampling location and dis-
required, the source operator and the test- Federal test methods specified in Section 2 tanoe from the nearest fow distLrbance

ing firm shall be notified by letter or above. Calibration need not be done be- upstream and downstream of the samlihng

telephone at !east 25 days prior to the tween tests when several facilities at one points, and

proposed test date. The source operator location are tested in series, as long as the (l:)Sampling train diagram.
will receive notice of the acceptability of units are calibrated prior to the first test (6) Appendix. containing:
the test protocol from the Board or the and after the last test in the series which is (A) Sampling and analytical procedures
Technical Secretary within 10 days of its conducted at that site. (tll Results and calculations - One
receipt. If the source operator or test firm Sec. 5. Test Results and Reports. (a) complete calculation using actual data for
desires to change any previously submitted %Hl tests shall be r-ported to the Board or each ., pe of test performed riust be
procedures or conditions, the Board must the Technical Secretary in the form of a ,hown Rcsults mri- he stated to inhls
be notified of such change at least 25 days test report containing the following infor- consistent k ith the. .plicable emi ,n
prior tot he intended test date, and sach mation (which can be kept confidential limittion
changei cannot be made u.iless approved upon requestl (C) Raw prdiction data ,'Ined b
by the Board or the Technical Secretary (I) Certification b) team leader and pl.mt oflicial
prior to the tet Changes in the test proto- reviewer. (I)) Ph,,tocpies of all actua,! field .ta
col thit result from emergency conditions (2) Introdu,.tion. containing. or or itnail r.,iw field d.ta
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(F) Laboratory report with chain of - (6) The total sample volume per repeti- the total non-methane organic (TN MO)
custody shown. tion shall be no less than thirty (30) dry emissions.

(F) Copies of all calibration data, standard cubic feet (dscf). (2) At least three (3) duplicate samples
(G) Applicable regulations showing - (7) The total particulate weight collect- must be collected and analyzed.

emission limitation, and ed from the sampling nozzle, probe, cy- (3) The total test time per repetition
(11) Copies of visible emissions observa- clone (if used), filter holder (front half), shall be a minimum of sixty (60) minutes.

tions or opacity monitor readings (for TSP filter and connecting glassware shall be Sec 7. Invalid Tests. Any tests not
tests),. reported. Particulate analysis of the ir- meeting the requirements of this Rule

(b) U nless previously agreed to in writ- pinger catch is not required unless speci- may be treated by staff and the Board as
ing by the Board or the Technical Secre- fled by stai, invalid for any and all purposes.
tary. all test reports must be received by (b) Sulfur dioxide (SO 2 ) tests shall be Sec. 8. Board Resolves Disputes A
the Board within forty-five (45) days of conducted in accordance with the follow- source operator or testing firm may appeal
the completion of the testing. ing prutedures: to the Board any decision made by staff

Sec. 6. Special Requirements for Test- (I) Method 6 or Method 8, Title 40 under the discretionar) terms of this Rule
ing Certain Pollutants. (a) Particulate Code of Federal Regulations, Part 60. Ap- Any person desiring to make such an ap-
matter tests shall be conducted in accord- pendix A, as in effect on December 2, peal shall notify staff' of the matters to be
ance with the following procedures: 1981, or other procedures approved by the appealed, and, if agreement cannot be
(1) Method 5, Title 40 Code of Federal Board or the Technical Secretary shall be reached, the matter shall be presented to

Regulations, Part 60. Appendix A, as in used. the Board for a final determination The
effect on December 2. 1981, or other pro- (2) At least three (3) repetitions of two Board may appoint one of its members to
cedures approved by the Board or the (2) samples, each of Method 6 or three (3) hear the matter and make recommenda-
Technical Secretary shall be used. repretitions of Method 8 performed under tions for a final decision by the full Board.

(2) Visible emissions (VE) evaluation identical source operting conditions, shall
shall be performed in conjunction with a constitute a test. ARTICI.E 4. BURNING
particulate emissions test by a qualified (3) During each of the repetitions for REGULATIONS
observer in accordance with the proce- Method 8. each sampling point shall be
dures contained in 325 IAC 5-1-4. VE sampled for a minimum of two (2) Rule 1. Open Burning
readings shall be continuously recorded minutes. Sec. I. Applicability-This Rule [325
for at least 30 minutes per hour of sam- (4) The total test time per repetition IAC 41-] establishes standards for the
pling time for each sampling repetition. A shall be as follows: open burining of material which would
variance from this requirement may be (A) Method 6 -- a minimum of 20 result in emissions of regulated pollutants
granted b) the en-site stail person for one minutes per run with a 30 minute interval and applies evervwhere in the StaTe
repetition only and provided that adverse between e:ich run, or However, this Rule /325 IAC 4-11 shall
conditions exist which would invalidate (11) Method 8 - a minimum of (0 not apply in areas where acts permitted by
the VF readings. Sources equipped with minutes per run. Section 3/325 IAC4-1-3] or authorized by
continuous opacity mo.nict;-s may submit variance pursuant to Section 4 .325 1.4C
the monitor', instantaneous or six-minute (5) The total sample %olume per repeti- 4-1-4] are Fohibited by ,ther State

integrated readmngs during the sampling tir under Method shall be nolessthan and/or local laws, regulations, or or-
period, in lieu of performing VE observa- 40 dry standard cubic feet (dcf). dinances such as IC 13-7-4-1(a).

tions' provided. (c) Nitrogen oide tets shall be con- Sec. 2. Prohibition-No persons shall
(A) 1he monitoring system meets the ductcd in accordance with the following open burn any material except as provided

Performance Specifications Tests I as procedures: in Section 3 1325 IAC 4-1-3] or Section 4
specified in 40 (FR 60. Appendix B is in (I) Meth:d 7, Title 40. Code of Federal [325 IAC 4-1-4].
effect on December 2, 1981. and Regulations, Part 60. Appendix A ., in Sec. 3. Exemptions. (a) The following

(B) The monitor readings submitted effect on December 2, 1981, or other pro- types of fires are permitted:
with the tcst include a zero and span cedures apprnved by the Board or the (I) Fires celebrating Twelfth Niwht
calibration check at the start and end of Technical Secretary ,hall be used. Ceremonies.
each test. (2) At least three (3) repetitions of four (2) Fires celebrating school pep rallies.

(3) At least three (3) repetitions of the (4) samples each shall constitute ai test. (3) Fires cclebrating scooting actisiti .
test must bc performed under identical (d) Volatile Organic Co rip unds (4) (. atllp lre I.

source operating conditions unless other- (VOC) emissions tcsts shall be conductcd (5) Residential turning-where
wise allowed L, the Bard or the Techni- in a~cordancc with the ft 110, n reidence conain, ftoir or l ewt, unit,.cal S ecrci otre. procedures Murnling lcll be irl a itotcom hustible :os-

(4) [)Uring c.ich of tile repetitions, each I Meth,, 2i'. 1 1it 40 (tde of tho tainer wish enclosed sides a bottom, ail" a
sampling point shilll be sampled for a Iesderal Re l ,,,aon. I- Prt 60. Appendix .\ resh coserinu 5'itt oienings no Icts
minimum of two (2) minutes, as in ct'lei : l)ceirbsr '. I QX1. or other tls,m 1 4" quaic liinitng is prhibr:ed in

(i) The itri tct time per repetition procedircs ;prd ' b rite Bitrd 'lr dutl a iitinen cornrles and mobile horce
shall b% no l: th:in si\ti (00) itminite,. , ith ri/ed st.dtl tisrber hill be ued :,r pa ik,

t 
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(6) Farm burning-wood products combustible material which constitutes or (1) Approval of the Board or its
derived from farming operations. Clear- contributes to a fire causing air pollution designated agent must be obtained prior
ing operations (Section 4(a)(4) 1325 IAC shall not be excused from responsibility to operation at a new project site.
4-1-4(a)(4)] are not considered farm burn- therefore on the basis that said fire was ac- (2) Only wood products shall be burn-
ing. cidental or an act of God. ed.

(7) Waste oil burning-where the Rule 2. Incinerator (3) Merchantable material shall be
waste oil has been collected in a properly Sec. 1. Applicability-This Rule [325 salvaged where practicable.
constructed and located pit as prescribed IAC4-2J establishes standards for the use (4) The local health department shall
in 310 IAC 7-1-37(A) (Rule 37A of the of incinerators which emit regulated be notified prior to any burning.
Division of Oil and Gas, Department of pollutants. This rule [325 L4C 4-21 does (5) All burning shall be conducted
Natural Rersouces) at an oil well. Each oil not apply to incinerators in residential under favorable meteorological condi-
pit may be burned once every two (2) units consisting of four or fewer families. tions.
months and all the oil must be completely All other incinerators are subject to this (6) Burning shall occur during daylight
burned within thirty (30) minutes after ig- rule. [325 1AC 4-2]. hours and all material shall be consumed
nition. Sec. 2. Stationary Incinerators-All by sunset.

(b) All exemptions shall be subject to stationary incinerators shall: (7) If burning creates an air pol!ution
the following: (I) Consist of primary and secondary problem, a nuisance or a fire hazard, the

(I) Only wood products shall be burn- chambers or the equivalent, burning shall be terminated immediately.
ed unless otherwise stated above. (2) Be equipped with a primary burner (8) The incinerator shall be maintained

(2) Fires shall be attended at all times unless burning wood products. and operated according to the manufac-
until completely extinguished. (3) Comply with 325 IAC 5-1 (formerly turer's recommendations and in a manner

(3) If tires create an air pollution known as APC 3) and 325 IAC Article 2 approved by the Board or its designated
problem, a nuisance, or a fire hazard, they (formerly known as APC 19). agent.
shall be extinguished. (4) Be maintained properly as specified (9) The installation and operation of

(4) All residential, farm operation, and by the manufacturer and approved by the such an apparatus shall comply with all
waste oil burning shall occur during Board or its designated agent. other state and/or local regulations or or-
daylight hours during which the fires may (5) Be operated according to the dinances.
be replenished, but oniy in such a manner manufacturer's recommendations and on- (10) A portable incinerator shall com-
that nearly all of the burning material is ly burn waste approved by the Board or its ply with both 325 IAC 5-1 (formerly known
consumed by sunset. designated asgent. as APC 3) and 325 IAC, Article 2 (former-

(5) No burning shall be conducted dur- (6) Comply w, ith other state and/or ly known as APC 19).
ing unfavorable meteorological condi- local regulations or ordinances regarding
tions such as temperature inversions, high installation and operation. ARTICLE 5.
winds, air stagnation, etc. (7) Be operated so emissions of hazard- OPACITY REGLATIONS

Sec. 4. Variances. (a) Burning with ous material including, but not limited
prior approval .f the board or its to, viable pathogenic bacteria, dangerous Rule 1. Opacity L.imitalions
designated agent may be authorized for chemicals or gases, or noxious odors arc Sec. I. Applicability. (a) This rule [325
the following: prevented I,,IC 5-/] shall apply to all visible emis-

(I) Emergency burning of petroleum (8) Not emit particulate matter in ex- sions (not including condensed water
products. cess of the following: vapor) emitted by or from any facility or

(2) Burning of refuse consisting of (A) Incinerators with a maximum source except those sources or facilities
material resulting from a natural disaster, refuse-burning capacity of 200 or more for which specific visible emission limita-

(3) Burning for the purpose of fire pounds per hour: 0.3 pounsd of par- (ions are established by 325 IAC, Article
training. ticulate matter per 1,000 pounds of dry II, 325 IAC, Article 12, or 325 IAC, Arti-

(4) Burning of natural growth derived exhaust gas at standard conditions as cor- cle 6.
from a clearing operation, i.e., removal of rected to 50f7n excess air. (I) The requirements of Section 2(a)(1)
natural growth for change in use of the (B) All other incinerators: 0.5 pounds [325 (AC 5-1-2(a)] shall apply to sources
land. of particulate matter per 1,000 pounds of or facilities located in attainment areas for

(5) Burning of highly explosive or other dry exhaust gas at standard conditions particulate matter, designated in 325 iAC
dangerous materials. corrected to 50% excess air. 1.1-3 (formerly known as AIIC 22).

(b) Burning not exempted by Section 3 (9) Not create aii air pollution prob- (2) The requirements of Section 2(a)(2)
[?25 Li-IC 4-1-31 may be permitted with lem, a nuisance or a fire hazard. If any [325 1lC5-1-2(a,(2)] shall apply to sources
prior receipt of a ,ariance application and of the above result, the burning shah be or facilities located in nonattainment
approsal of the Board. (Air Pollution terminated immediately areas for particulate matter as designated
Control Board) Sec. 3. Portable Incinerators-All port- in 325 IAC 1. 1-3 (tornerl\ knon as APC

Sec. 5. Liability-Any person who able incinerators shall be subject to the 22).
allows the accumulation or existence of following conditions: (b) Source', or facilities located in areas
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designated as unclassifiable or attainment ceed the applicable opacity limit establish- made in accordance with subsections (1)
areas in 325 IAC 1.1-3 (formerly Regula- ed in Section 2(a) [325 IAC 5-1-2(a)]; and (2) below.
tion APC 22) which became subject to however, visible emissions shall not ex- (I) Determination of visible emissions
more stringent limitations as a result of ceed an average of 60q0 opacity and emis- by means of a qualified observer shall be
said area being redesignated as a nonat- sion in excess of the applicable opacity made according to the following provi-
tainment area by the Board, shall comply limit shall not continue for more than 10 sions (A) through (H).
with such limitations as expeditiously as continuous minutes on one occasion in (A) Position-The qualified observer
practable, but no later than December 31, any 24-hour period, shall stand at a distance sufficient to pro-
1982. No later than 60 days after the (b) Cleaning Boilers-When removing vide a clear view of the emissions with the
promulgation of the nonattainment des- ashes from the fuel bed or furnace in a sun, if visible, oriented in the 1400 sector
ignation in 325 IAC 1.1-3, all sources or boiler or blowing tubes, visible emissions to his back. Consistent with maintaining
facilities subjected to more stringent visi- may exceed the applicable opacity limit the above requirement, the observer shall,
ble emission limitations by their redes- established in Section 2(a) [325 IAC as much as possible, make his observa-
ignation shall submit to the Board for 5-1-2(a)]; however, visible emissions shall tions from the position such that his line
approval a schedule for attaining com- not exceed 60% opacity and visible emis- of vision is approximately perpendicular
pliance with this Rule [325 JAC5-11. sions in excess of the applicable opacity to the direction of the visible emissions

Sec. 2. Emission Limitations. (a) Visi- limit shall not continue for more than five (plume %shere applicable), and when
ble emissions from any source or facility continuous minutes on one occasion in observing opacity of emissions from rec-
shall not exceed any of the following any 60-minute period. Such emissions tangular outlets (e.g., monitors open
limitations. Unless otherwise stated, all shall not be permitted on more than three baghouses, noncircular stacks). approx-
visible emissions shall be observed in ac- occasions in any 12-hour period. imately perpendicular to the longer axis of
cordance with the procedures set forth in (c) Facilities not temporarily exempted the outlet. The observer's line of sight
Section 4 [325 IAC 5-1-4] of this rule: by Subsections (a) and (b) above may be should not include more than one plume
(1) Sources or facilities of visible emis- granted special temporary exemptions by at a time when multiple stacks are involv-

sions located in attainment areas for par- the Board of the same duration and type ed, and in any case the observer should
ticulate matter shall meet the following authorized therein provided that the make his observations with his line of
limitations: facility proves to the satisfaction of the sight perpendicular to the longer axis of

(A) Visible emissions shall not exceed, Board that said exemptions are needed such a set of multiple stacks (e.g., stub
an average of 40% opacity in 24 con- and that during periods of startup and stacks on baghouses).
secutive readings. shutdown, ovvner:s and operators shall, to (B) Field Records-The observer shall

(B) Visible emissions shall not exceed the etent practicable, maintain and record the name of the plant, emission
600 opacity for more than a cumulative operate any affected facility including air location, t.pe of facility, observer's name
total of 15 minutes (60 readings) in a pollution control equipment in a manner and affiliation, and the date on a field
6-hour period, consistent vwith good air pollution control data sheet. Time, estimated distance to

(2) Sources or facilities of visible emis- practice for nlinimizing emissions. Deter- the emission location, approximate wind
sions located in nonattainment areas shall ruination of whether acceptable operating direction, estimated wind speed, descrip-
meet the following limitations: and maintenance procedures are being tion of the sky conditions (presence and

(A) Visible emissions shall not exceed, used vill be based on information avail- color of cloudb), and ,iible emissions
an average of 30% opacity in 24 readings. able to the Board, which may include, but (plume where applicable) background a-e

(B) Visible emisions shall not exceed is not limited to, monitoring results, opac- recorded on a field data sheet at the time
60% opacity for more than a cumulatie ity observations, review of operating opacity readings are initiated and com-
total of Ii minutes (60 readings) in a and maintenance procedures and inspec- pleted.
6-hour period, tion of the source. (C) Observations-Opacity observa-

(3) Source, and facilities of visible (d) Sources or facilities not exempted tions shall be made at the point of greatest
emissions located in both attainment or through subsections (a), (b), or (c) above opacity in that portion of the visible emis-
nonattainment areas, for which an alter- may also be granted special exemptions by sions, (plune where applicable) where
nate visible emission limitation has been the Board, provided that the source or condensed water vapor is not present. The

established puruant to Secton 5(b) 1325 facility owner or operator proves to the observer shall not look continuously at
IAC 5-1-5(b)] herein, shall comply with satisfaction of the Board that said exemp- the visible emissions, (plume vhere ap-
said limitatiotn, in lieu of the limitations lion is justifiable. Said exemption(s) may plicable) but instead shall observe the visi-

,,t forth in subsection 2(a)(I) and 2(a)h2) be of longer duration and may apply to ble emissions, (plume shere applicable)
[suhsection (a)(1) and (a)(2) of this sec- other t pes of facilities not provided for in mometarilv at 15-second inerals.

lion] preceding- subsections (a) and (b) above. (D) Recording Obers ations-Opac-

Sec. 3. lcnporary Exemptions. (a) Sec. 4. Procedue to Determine Cor- ity ob,,ersationis shall be recorded to the

Boiler Starup and Shutdown--When pliance. (a) Detcrmination of visible emis- nearest 51,) at 15-second inters als on an
boilding a tres tiie in a boiler, or shu:ting sions from sourccs or facilities to \%hich observational record sheet A minimum

dow n a ,.d.,r, visible emission, tav cv\- this Rule [25 1IC -1 applies mas be of 24 ober\ations shall be recorded. Fach
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momentary observation shall be deemed in accordance with a source's or facility's method designated by the Board, and
to represent the average opacity of emis- continuous monitoring equipment, for a visible emission test conducted si-
sions for a 15-second period, any source or facility in compliance with mflianeously, according to Section 4

(E) Determination of Opacity As An the requirements of 325 IAC 3-1. [325 /C 5-1-41 of this Rule. Where the
Average of 24 Consecutive Observa- (b) If the compliance determination Board determines there is no acceptable
tions-Opacity shall be determined as an procedures set forth in subsection (I) and test method available, a request for an
average of 24 consecutive observations (2) preceding results in any conflict in visi- alternate visible emission hinit sall be
recorded at 15-second intervals. Divide ble emission readings, the determination denied.
the observations recorded on the record made in accordance with subsection (2) (1) The alternate emission linit hall be
sheet into sets of 24 consecutive observa- above shall prevail for the purpose of equal to that level of opacity at \%hich the
tions. A set is composed of any 24 con- compliance, provided that it can be shomsn source or facility will be able, as indicated
secutive observations. Sets need not be that the continuous monitor has met the by the performance and opacit. tests, to
consecutive in time and in no case shall performance specifications as set forth in meet the opacity standard at all times dur-
two sets overlap. For each set of 24 obser- the U.S. EPA Federal Reference 40 CFR, ing wvhich the source or facilit is meeing
vations. calculate the average by summing Part 60, specifically Performance Spec- the mass emission limitation. Hostever,
the opacity of the 24 observations and ification I. the Board shall also reserve the right to
disiding this sum by 24. Record the Sec. 5. Special Considerations. (a) A determine the alternate visible emissions
average opacity on a record sheet. For the violation of this Rule [325 IAC 5-11 shall limit in the following manner:
purpose of determining an alternative visi- constitute prima facie evidence of a viola- (A) If a performance test of a source or
ble emission limit in accordance with Sec- tion of other applicable particulate emis- facility demonstrates (i) that said source
tion 5(b) [325 1ACS-5-5(b)] following, an sion control regulations. A violation of or facility is in compliance with the
average of 24 consecutive readings or any such regulation can be refuted by a allowable mass emissions limit (as defined
more may be used to calculate the alter- performance test conducted in accordance in 325 IAC I.I.-I) at the time that the test
native visible emissions limit. with paragraph (b), below. Such test shall is done, and: (ii) simultaneously, said

(F) Determination of Opacity As A refute the mass emission violation only if source's or facility's test demonstrates
Cumulative Total of 15 Minutes-For the source is shown to be in compliance that the allowable opacity emission limit is
emissions from intermittent sources, with the allowable mass emission limit. being esceeded, then, the enforceable
opacity shall be determined in accordance An exceedance of the allowable opacity opacity limitation shall be equal to that
with subsections (I), (2), (3), and the first emission limit will not be treated as a level of opacity at which the source or
sentence of (4). Each momentary observa- violation if, during the test described in facility vsill be able a, indicated by the per-
tion shall be deemed to represent the (b) below, the source demonstrates com- formance and opacity tests to meet the
average opacity of emissions for a 15 sec- pliance with the allowable mass emission opacity standard at all times during wshich
ond period. All readings greater than the limit while simultaneously having visible the source or facility is meeting the mass
specified limit in Section 21325 IAC5-1-2] emissions more than or equal to the emission limitation.
shall be accumulated as 15 second reading at which the exceedance was (B) If a performance test of a source
segments for compar:son with the limit, originally observed, or facility demonstrates (i) that said

(G) Attached Steam Plumes-When (b) Establishment or Alternate Visible source of facility is in compliance with the
condensed water vapor is present within Emission Limits-The owner or operator allowable mass emission limit, and the test
the plume as it emerges from the emission of a source or facility which believes it can mass emission rate is within 10-o of the
outlet, opacity observations shall be made operate in compliance with the applicable allowable emissions limit for that source
beyond the point in the plume at which mass emission limitation, but exceeds the or f,.:ilitv. and; (ii) simultaneousl., said
condensed water vapor is no longer visi- limits specified in Section 2 [325 IAC source's or facility's test deronstrates
ble. The observer shall record the ap- 5-1-21 of this Rule, may submit a written that the opacity observed i, belos the
proximate distance from the emission petition to the Technical Secretary re- allowable opacity emission limit, the en-
outlet to the point in the plume at which questing that an alternate opacity limita- forceable opacity limitation shall be equal
the observations are made. tion be established pursuant to the follow- to that level of opacity at vvhich the source

(H) Detached Steam Plumes-When ing provisions Additionally, if the Board or facility will be able as indicated by the
water "apor in the plume condenses and has issued a Notice of Violation to an performance and opacity test,, to meet
becomes visible at a distinct distance from owner or operator of a source or facility the opacity standard at all times during
the emission outlet, the opacity of emis- for violation of the applicable opacity which the source or facility is meeting the
sitns should be e%aiuated at the emission limitation, such owner or operator mar, mass emission limitation.
outlet priror to the condensation of water propose in Notice of Violation resolutiel, (C) If a performance tet of a source or
apoi and the formation of the steam to disprove said violation by establishing facility demonstrates, (i that said ,,ource

plthne. all alternate opacity limit pursuant to the or faciityv is in compliance %ith the
(21 l)etermination of compliance with following provisions. This alternate limit ahlo\%ahle nia,,, emission limit, and tIhe test

vi,.e e msion limitations established in shall be based upon a mass emission per- mass emissionrr rate is less t hair 9QW1i of the
this Ru!c 1325 IAC5-1 may also be made formance test conducted accoiding to a alossable cmisions linit aind, (ii)
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simultaneously, said source's or facility's Sec. 7. SIP Revision-.Any exemptions ries (0.10 pounds per million Btu) for solid
test demonstrates that the opacity observ- given or provisions granted to this rule fuel fired generators of greater than 63
ed is below the allowable opacity emission [325 JAC 5-11 by the Board in Sections 3 million kilocalories (kcal) per hour heat
limit, the enforceable opacity limitation (c) [325 1AC 5-3-2(c)] or 5(b) 1325 1AC 5- input (250 million Btu);
shall remain the existing allowable opacity 1-5(b)] shall be submitted to the U.S. EPA (2) A particulate matter content of no
emission limitation for that source or as revisions to the State Implementation greater than 0.63 grams per million calo-
facility. Plan. ries (0.35 pounds per million Btu) for solid

(2) Compliance with 325 IAC 6-2 fuel fired generators of equal to or greater
(formerly known as APC 4R), 325 IAC ARTICLE 6. PARTICULATE than 6.3 but less than or equal to 63 mil-
6-3 (formerly known as APC 5), 325 IAC REGULATIONS lion kcal per hour heat input (25 but less
1I-I (formerly known as APC 6), and 325 than or equal to 250 million Btu);
IAC 6-1 (formerly known as APC 23), Rule 1. Nonalainment Area Limila- (3) A particulate matter content of no
and other applicable regulations must be tions greater than 1.08 grams per million calo-
demonstrated by the performance test. Sec. I. Applicability. Sources or facil- ries (0.6 pounds per million Btu) for solid

(3) The Board may require a perfor- ities specifically listed in Appendix A [325 fuel fired generators of less than 6.3 mil-
mance test in any case where it is necessary IAC 6-1-7 of this Rule shall comply with lion kcal per hour heat input (25 million
to determine the compliance status for a the limitations contained therein. Sources Btu);
facility. However, the Board will not re- or facilities that are (I) located in the non- (4) A particulate matter content of no
quest a performance test for any facility attainment counties listed in Appendix A greater than 0.27 grams per million kcai
which is known to be in compliance with 1325 1AC 6-1-71, (2) but which sources or (0.15 pounds per million Btu) for all liquid
the allowable opacity limitation, facilities are not specifically listed in Ap- fuel fired steam generators.

(4) All alternate visible emission limits pendix A [325 IAC 6-1-7, and (3) have (5) A particulate matter content of no
shall be established on a source or facility- the potential to emit 100 tons or more of greater than .01 grains per dry standard
spr'cific basis. No limitation for any iacili- particulate matter per year or have actual cubic foot for all gaseous fuel-fired steam
ty or source shall be established by emissions of 10 tons or more of particu- generators.
reference to a similar or identical facility late matter per year, shall comply with the (c) Aspalt Concrete Plants-The re-
or source. limitations of Section 2 1325 lAC 6-1-21, quirements of this provision shall apply to

(5) rhe owner or operator of the source hereof. any asphalt concrete plant (any facility
or facility shall notify the Board at least Sec. 2. Emission Limitations- (a) Gen- used to manufacture asphalt concrete by
fifteen days prior to conducting a test for eral Sources-Facilities not limited by heating and drying aggregate and mixing
the purposes of demonstrating an alter- paragraphs (b) through (g) below shall not with asphalt cement). An a-sphalt concrete
nate visible ernission limit, allow or permit discharge to the atmo- plant is deemed to consist only of the fol-

(6) A staff member who is a qualified sphere any gases which contain particulate loving: driers, systemi for screening,
observer, approved by the Board or other matter in excess of 0.07 gram per dry stan- handling, storing, and weighing hot aggre-
consultant approved by the Board shall be dard cubic meter (gidscm) (0.03 grain per gate; systems for loading, transferring,
present during any per,"ormance tests. dry standard cubic foot (dscf)). Where and storing mineral filler; systems for

(7) The cost of the performance test this limitation is more stringent than the mixing asphalt concrete; and the loading,
shall be at the expense of the owner or op- applicable limitations of paragraphs (h) tranfer, and storage systems associated
erator. through (g) of this section, for facilities in vith emission control systems.

(8) Any alternate visible emission limit existence prior to the applicability dates, (1) No person shall operate the affected
established for any source or facility shall or of a size not applicable to said para- facilities of an asphalt concrete plait
not become effective until said limitation graphs, emission limitations for those fa- which existed on or prior to June 11,
is established in the applicable operating cilities shal be determined by the Board 1973, so as to discharge or cause to be dis-
permit. Said limitation will be incorpo- and will be established in accordance with charged into the atmosphere any gases
rated, by amendment, into the operating the procedures set forth in paragraph (h) unless such gases are limited to:
permit for said source or facility and .ub- of this section. (A) A particulate matter content of no
mitted to the U.S. EPA as a SIP revision. (b) Fuel Combustion Steam Generators greater than 230 mg per dscm (0.10 grain

(9) Where a visible emission limitation -No person shall operate a fosil fuel per dscf).
is based upon a New Source Performance combustion steam generator (any furnace (d) Grain Elevators-No person shall
Standard, any new limitation must com- or boiler used in the process of burning operate a grain elevator (a grain elevator i,
ply with the provisions of said standard, solid, liquid, or gaseous fuel or any com- defined as any plant or installation at

Scc. 6. (oiupliateTimetables-Sotirces bination thereof for the purpose of pro- which grain i, unloaded, handled, clean-
newly subject to more stringent limitations ducing steam by heat transfer) so as to di- ed, dried, stored or loaded) ,,ithout
at the pronul,,ation date of this Rule 1325 charge or cause to be dischared any gases meeting the prosision,, o ths Section.
lC 5 i by ! ',:ion 2 1325 1.4 5-2-1] shall unless sTch gaes are limited to: Paragraph (1) below, shall appl\, to any,
comiply xsih the ornpliance schedule of (I) A particulate tnatter ,ontcnt of no Frain storage eles.ator located at any grahi
325 IAC 6-1 (trmerly known as AP( 23). Freater than 0.18 grams per million cao- processing source sshich has a permanent

Frvronment RsportFr
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Rule 2. [Repealed] source does not affect the limitations of specified in its operation permit. Signifi-
Rule 2.1. Particulate Emission Limit,- the existing facilities unless such changes cant impact levels are defined in 325 IAC

lions for Sources of Indirect Heating in the limitations are required by the pro- 2-3, section 2(d).
Sec. I. Applicability. This rule estab- visions of 325 IAC article 2 or 325 IAC 6- (c) The emission limitations for those

lishes limitations for sources of indirect I. indirect heating facilities which began op-
heating. (a) Particulate emissions from Sec. 2. Emission limitations for facilities eration after June 8, 1972, and before the
the combo.stion of fuel for indirect heating specified in 325 IAC 6-2.1-1(a). (a) Parti- effective date of this rule (325 IAC 6-2.1),
from all facilities located in Lake, Porter, culate emissions from existing indirect and those facilities which receive permits
Marion, Boone, Hamilton, Hendricks, heating facilities located in the specified to construct prior to the effective date of
Johnson, Morgan, Shelby, and Hancock counties shall be limited by the following this rule (325 IAC 6-2.1) shall be calculat-
Counties which were existing and in oper- equation: ed using the equation contained in subsec-
ation or which received permit to con- tion 2(a) where: Q includes the capacity

struct prior to the effective date of this Pt = 0.87 for the facility in question and the cLpaci-
rule (325 IAC 6-2.1) shall be limited by Q0.t6 ties for those facilities which were pre-
section 2 below, viously constructed or received prior per-

(b) Particulate emissions from the com- Where: mits to construct. The limitations for all
bustion of fuel for indirect heating from Pt = Pounds of particulate matter emitted previously permitted facilities do not
all facilities not specified in (a) which per million Btu (lb/mmBtu) heat input, change. The Q and Pt for each facility at a
were existing and in operation or which Q = Total source maximum operating source which begins operation or receives
received permits to construct prior to the capacity rating in million Btu per hour a construction permit during this time pe-
effective date of this rule (325 IAC 6-2.1) (mmBtu/hr) heat input. The maximum riod will be different.
shall be limited by section 3 below. operating capacity rating is defined as the Sec. 3. (a) Particulate emissions from

(c) Particulate emissions from the com- maximum capacity at which the facility is indirect heating facilities existing and in
bustion of fuel for indirect heating from operated or the nameplate capacity, operation before the effective date of this
all facilities receiving permits to construct whichever is specified in the facility's op- rule shall be limited by the following
on or after the effective date of this rule eration permit application, except when equation

(325 IAC 6-2.1) shall be limited by sec- some lower capacity is contained in the
tion 4 below, facility's operation permit, in which case, Pt = C X a X h

(d) If any limitation established by this the capacity specified in the operation per- 76.5 X Q " ;s X NO-.
rule (325 IAC 6-2.1) is inconsistent with mit shall be used.
applicable limitations contained in 325 For Q less than 10 mmBtu/hr, Pt shall Where:
IAC 6-1, then the limitations contained in not exceed 0.6. C = Maximum ground level concentra-
325 IAC 6-I prevail. For Q greater than or equal to 10,000 tion with respect to distance from the

(e) If any limitation established by this mmBtu/hr. Pt shall not exceed 0.2. Figure point source at the "critical" wind speed
rule (325 1AC 6-2.1) is inconsistent with I may be used to estimate allowable for level terrain. This shall equal 50 micro-
applicable limitations contained in 325 emissions, grams per cubic meter (ug/m') for a peri-
IAC article 12.1 (New Source Perfor- (b) The emission limitations for those od not to exceed a 60-minute time period.
mance Standards) then the limitations indirect heating facilities which were ex- Pt = Pounds of particulate matter emit-
contained in 325 IAC article 12.1 prevail. isting and in operation on or before June ted per million Btu heat input

(f) If any limitation established by this 8, 1972, shall be calculated using the (lb/mmBtu).
rule (325 IAC 6-2.1) is inconsistent with a equation contained in subsection 2(a) Q = Total source maximum operating
limitation contained in a facility's con- where: Q shall reflect the total source capacity rating in million Btu per hour
struction or operation permit as issued capacity on June 8, 1972. The resulting Pt (mmBTU/hr) heat input. The maximum
pursuant to 325 IAC article 2 (Permit is the emission limitation for each facility operating capacity rating is defined as the
Review Regulations), then the limitations existing on that date and will not be af- maximum capacity at which the facility ik
contained in the source's current permits fected by the addition of any subsequent operated or the nameplate capacity,
prevail, facility. The particulate emissions from all whichever is specified in the facility's op-

(g) If any limitation established by this of the facilities which were in existence on cration permit appli:ati-n, except when
rule (325 IAC 6-2.1) is inconsistent with a June 8, 1972, may be allocated in any way some lower capacity is wontained in the
limitation required by 325 IAC article 2 among these facilities provided that they facility's operation permit; in shich case,
(Pcmit Review Regulations) to prevent a will not result in a significantly greater air the capacity specified in the operation per-
violation of the Ambient Air Quality quality impact level at any receptor th,,n mit shall be used.
Standards set forth in 325 IA( 1.1-3, then that which would result if the particulate N Number of stacks in fuel burning
the limitations required by 325 IAC arti- emissions from each of these facilities operation.
cle 2 prevail, were limited to Pt; and provided that the a -- Plume rise factor which is used to

(h) The addition of a new facility at a emission limitations for each facility are nikc allowance for less than theoretical



371:0584 STATE AIR LAWS

plume rise. The value 0.67 shall be used specified in its operation permit. Signifi- operated or the nameplate capacity,
for Q less than or equal to 1,000 cant impact levels are defined in 325 IAC whichever is specified in the facility's per-
mmBtu/hr heat input. The value 0.8 shall 2-3 section 2(d). mit application, except when some lower
be used for Q greater than 1,000 (c) The emission limitations for those capacity is contained in the facility's oper-
mmBtu/hr heat input, indirect heating facilities which began op- ation permit; in which case, the capacity

h = Stack height in feet. If a number of eration after June 8. 1972, and before the specified in the operation permit shall be
stacks of different heights exist, the aver- effective date of this rule (325 IAC 6-2.1). used.
age stack height to represent "N" stacks and those facilities which receive permits For Q less than 10 mmBtu/hr, Pt shall
shall be calculated by weighing each stack to construct prior to the effective date of not exceed 0.6.
height with its particulate matter emission this rule (325 IAC 6-2.1) shall be calculat- For Q greater than or equal to 10,000
rate as follows: ed using the equation contained in subsec- mmBtu/hr, Pt shall not exceed 0.1. Figure

tion 3(a) where: Q, N. and h shall include 2 may be used to estimate allowable
the parameters for the facility in question emissions.

N and for those facilities which were pre- (b) As each new indirect heating facili-
11i, X 1,a. X Q viously constructed or received prior per- ty is added to a plant Q will increase. As a

h = mits to construct. The limitations for all result, the emission limitation for each
previously permitted facilities do not progressively newer facility will be more

N change. The Q. N, h, and Pt for each stringent until the total plant capacity
I pa. X Qi facility at a source which begins operation reaches 10,000 mmBtu/hr after which the
i~l or receives a construction permit during emission limit for each newer facility will

this time period will be different, be 0.1 Ib/mmBtu heat input. The rated
(d) Particulate emissions from all facili- capacities for facilities regulated by article

Where: ties used for indirect heating purposes 12.1, New Source Performance Stan-W he awhich were existing and in operation on or dards, shall be included when calculating
pa=the actual controlled emission rate before June 8, 1972, shall in no case ex- Q for subsequent facilities.in lb/mm Btu using the emission factor ceed O08 lb/mm Etu heat input.

fro m A P -4 2 o r s ta c k te s t d a ta . S ta c k s c e e d 0. P r o c ess O p e r ati ont

constructed after January , 1971. hall he (e) P.irticulate emissions from any fa- Rule 3. Process Operations
c cilit used for indirect heating purposes Sec. I. Applicability-This Rule [325credited with GEP stack height only. GEP which has 250 mmBtu/hr heat input or l4C 6-31 establishes emission limitations

stack iight shaft ie cncufated as speci- less ard which began operation after June tor particulate emissions from process
fied in rule 325 IAC 1.1-6.1 8, 1972, shall in no caic exceed 0.6 operations located anywhere in the State.

(b) The emission limitations for those lb/mniBtu heat input. The folloing processes and their atten-
indirect heating facilities which were ex- Sec. 4. Lmission limitations ior tacilities d:!!,! .'mos.ions are evempt from this Rule
isting and in operation on or before June specified in 325 IAC 6-2.1-1(c) (a) Parti- [325 1.IC 6-31:
8, 1972. shall be calcz!ated using the culate emissions from indirect heating fa- (1) Cornbustion for indirect heating
equation contained in subsection 3(a) cilities constructed after the effective date (2) Incinetators
where: Q. N, and h shall include the of this rule (325 IAC 6-2.1) shall be limit- (3) Open bii1ning
parameters for all facilities in operation on cd by the following equation. (4) Existing floundry Cupolas
June 8, 1972. The resulting Pt is the
emission limitation for each facility exist- Pt 1.09 If any limitation established by this

on ~ ~ ~ ~ ~ ~ ~ P tha daean.il o b ffce Rule (325 J.'l(2 6.31is inconsistent wtithap-ing on that date and will not be affectedplicable limitations contained in 25 IACby the addition of any subsequent facility. Q
The par:iculate emissions from all of the 6-1 (formerly known as APC 23), or con-

facilities which were in existence on June Where: tained in 325 IAC, .Article 12 (New Source

8, 1972, may be allocated in any way Pt - Pounds of particulate matter emit- l'erforniance Standards), then the limita-
among these facilities provided that they ted per million Btu (lb/mmBtu) heat tiOn contained herein shall not apply; but
will not result in a significantly greater air input, the limit in such scctions shall apply.
quality impact level at any receptor than Q = Total source maximum operating Sec. 2. Erii, ion Limitations. (a) Cc-
that which would result if the particulate capacity rating in million Btu per hour inche Kilns-No omner or operator of a
emissions from each of these facilities (minlitii/hr) heat input. The maximum cement nmna ac:turing operation corn-
were limited to Pt; and provided that the operating capacity rating is defined as the mzl.:mng operation prior to D.'ccmnher 6,
emission limitations for each facility arc mximnum cap.jcit ) at Mitch the faciht is 1,9f,,, CLeilji r'ed \%ith electrostatic
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precipitators, bag filters or equivalent gas- AtHo..ble Rate a'o a hinw.- When the process weight exceeds 200
cleaning devices shall cause, allow or per- ont Pro es %height Rat, tons/hour, the maximum allowable emis-
mit any discharge to the atmosphere any Press P'o,_ sion may exceed that shown in the table,
gases containing particulate matter in ex- Weight WeightI provided the concentration of particulate
cess of: Rate Raeof Rt Rat of matter in the discharge gases to the ai-

30) ton pe 8.6~ pO.6 Eatnuion Em,,--., mosphere is les than 0.10 pounds per
,I . 0 7  below30tnpe Lb,Hr , ,LH Lb, H, To..,.Hr Lb'n. H, 1,000 pounds of gases at standard condi-

hour of process weight; 10 00 0 5 6(ii 1 t tions.
(2) E = 15.0 P- 0 , over 30 tons of pro- 655 0.20 1,40 Z0.00 10.00 19 2

ces wigh. (X 03 183 30.000 1500 25.2cess weiht 2.2 40.000 2000 30 5
00 0.50 2.58 50'tX0 25.00 35.4Where E = emission rate in pounds! ) 75 3 38 W0,0 3000 400

hour and P = process weight in 2.u 1.00 410 70.00D 30 Oil4 3
toshu..545 300 1_5 4.76 SO."0 4(0U 42.5
toshu.3.011 1.50 5 38 90.000 4.500 43

(b) Catalytic Cracking Units-The 350 1,75 5 96 100.000 50.00 4464.FgteDa Emsis
a "5 2 .00 6 52 :20.01X) 600 46 3 Rule 4 uiieDs msin

owner or operator of a catalytic cracking I.AX 2.50 7 59 14,)O1 70(01) 47 8
unit commencing operation prior to 6-"0 3.U0 8.56 lfoW,000 18000 490 Sec. 1. Appiicability-This Rule /325

7,0X05 3.50) 94) zo.00 (V.00 51 2 JAC 6-41 shall apply to all sources of
December 6, 1%68, and which is equipped 8.0") 400 0u.4( lIX.010J 500.00 ".0
with cyclone separators, electrostatic 9.0w) I " 11 20 21.A0 0000).5 - 6 fugitive dust. For the Purposes of this

10.00 5 00 12.of 6.000.000 3.185)00 92.3 Rule (325 JAG 6-41, "fugitive dust"~
precipitators, or other gas-cleaning 12.0008 600 1360 means the generation of particulate mat-
systems shall recover 99.97% or more of ter to the extent that some portion of the
the circulating catalyst or total gas-borne lInterpoatton of the data rn this table for pross vi.thi material escapes beyond the propertv line
particulate. rates up to 61).tX8 1frV hr shall be iixornpihed by tse of the o onaiso h rpry ih-f

(c) Process Operations-No person E -4 10 O6- way, or easement on which the source is
shal oerae ay poces s asto produce, anrterpolatiorn and ertrapolattio of the data for pre, located.shall oprate an processso as t rates . ",.e of WS0.001 In, hrhail he -arnphthed by

cause, suffer or allow particulate matter use of the Nurtoaton:

to be emitted in excess of the amount E rat of U trw PO 1' , hr40 Sec. 2. Allowable Emissions-A source
shown in the following table. F ploieso -eight .tn trh, or sources generating fugitive dust shall be

Pt, ALLOWABLE POUNDS
DUST/MVILLION BTU INPUT

3 ii
0.

0, INPUT-MILLION BTU/HRr.

PARTICULATE tMIS-110M LIMITS
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COMBUSTION FOR INDIRECT HEAT EXCHANGERS
APPROXIMATE STEAM GENERATION, Tl40USA7.OS OF POUNDS PER HOUR

5 10 s0 100 500 1,000 S.COO 10.000

E.m 9Ju Ste~.. I., .o .l uu w ~ .. u 4-1-- 0-d--

t085 lb du.' pe. ioColb of 90s1ii)

10------------------ ------ --- ---- I -h-

m41ifum Rtc0-vn.C4 I Fm~oo I-e.pective if Flack melqMI 7..-, ..

Soo 140, 2 ' 1 Wr mlbl. lt-m f,,, *-v*':,fo 225

I MAXII"U" RO I.(EL ouSr COFVC(NotwaTr4r 100

U, 

F

10QVE GRA E
0 1 ? -t.,oqeomb /cu . to, 24 h .4...... .-.g

V) BASIS

I substolm,Iy flat terO,. -I

Lu. 2. 8% of t'@09 cPut .0 stock 0. s..-Wbe hoot

3. Stock 0.*qhe "0 phy.cuI 'tack .It

D 4 &.9m'flu a uql.'u St.'t, 23
O u'~od ApolC.. 8 to9, -uilf. ,tack,,

1 5 10 50 to0 S00 1,000 5,000 10.000

-. TOTAL EQUiPMENT CAPA5CITY RAT-NG, 'iLLION BTU PER HOUR INPUT

Figrure 2
AS\IW FTANr CR!) - GUIDIF F~OR (CNTNOL OF DU-ST EsIISSluON
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APPENDIX C

Plant Operating Logs
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Coal Analysis
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1 11, 1ACORE LABORATORIES%Nastawn Atas
IntrnationalC0ORE LACORATOF; I ES I NC

ANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLEr IN 47712

(812) 4-4-2909

13-AFR-88

DEPT. OF THE AIR FORCE
305 CSGZDE

GRISSOM A.F.B., IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION

SAMPLE NO. : 0001 CAN f5004

INVOICE JOB t: C88434

LOCATION *: 63120 Gon'Elz a 5

AS RECEIVED AIR DRIED D'RY
PASIS BASIS BASIS

% MOISTURE 1"-.78 5.82

% ASH 5.90 6.37 6.76
% VOLATILE 32.79 35.410 37.59

% FIXED CARBON 48.53 52.41 55.65

TOTAL PERCENTAGE 100.00 100.00 100.00

% SULFU1R 0.74 0.80 0.85

BTU/LB. 11,906 12,857 13,651

MAF BTU/LB. --- --- 14,641

LBS SULFUR/MM BTU 0.62
LBS WATER/MM BTU 10.73
LBS ASH/MM BTU 4.96

F:EDUCING ASH FUSION: 2700+ DEGREES F RESFECTFULLY SUBMITTED,

VIN J. EIL

43

bo~' 4~T02Il peuw-onoroonors opr.--d repr'errt I,,. ber! 1 d0201 of Corl I. lbe-~, '" C. ' ,1!rrator,' aSu- , plrs S tl 11 J s3- '1' errat .vns ,~
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A~W CORE LABORATORIES
intrntmutdnCR LAEBORATrORI ESv I N c.Internatlan l

ANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE, IN 47712

(812) 4~24-270'P

13-APR-88

DEPT. OF THE AIR FORCE
305 CSGv'DE
GRISSOM A.F.B. IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION

SAMPLE NO. : 0002 CAN f 5005
INVOICE JOB *4 C88434
LOCATION #: 63120 80

AS RECEIVED AIR DRIED DRY
BASIS BASIS BASIS

X MOISTURE 13.93 6.39 ---

% ASH 5.37 5.84 6.24
% VOLATILE 32.04 34.85 37.23
% FIXED CARBON 48.66 52.92 56.53

TOTAL PERCENTAGE 100.00 100,00 100.00

X SULFUR 0.71 0.77 0.82
BTU/LB. 11,799 12,833 13,709
MAF BTU/LB. - 14,621

LBS SULFUR/MM BTU 0.60
L-BS WATER/MM BTU 11.81
LBS ASH/MM BTU 4.55

REDUCING ASH FUSION' 2700+ DEGREES F RESPECTFULLY SUBMITTED,

KEVIN J. WEIL

44



CORE LABORATORIES

A LAJ0.1W.. I ANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE. IN 47712

(812) 424-2909

13-APR-88

DEPT* OF THE AIR FORCE
305 CSO/DE
GRISSOM AoFoB.. IN 46971-500

FILE NUMBER: 6A041188 IDENTIFICATION
SAMPLE NO. : 0003 CAN # 5007
INVOICE JOB 0: C88434

LOCATION *: 63120

.. . . . . . . . . . . . . . .... . . . . . _ _ L .. . . . . . . .. . . . . . .

AS RECEIVED AIR DRIED DRY
BASIS BASIS BASIS

Z MOISTURE 12.58 6.02 ---
% ASH 6.17 6.63 7.06
% VOLATILE 32.94 35.41 37.68
% FIXED CARBON 48,.31 51.93 55.26

TOTAL PERCENTAGE 100.00 100.00 100.00

% SULFUR 0.79 0.85 0.90
BTU/LB. 11,883 12,775 13,593
MAF BTU/LB. --- --- 14,625

LBS SULFUR/MM BTU 0.66
LBS WATER/MM BTU 10.59
LBS ASH/MM BTU 5.19

PEDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED,

KVN J. IL



71/AL CORE LABORATORIES
Intmatond E LAEcoRATO0F.'IES v -INoC.

A t -10 C-ANAL YTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE- IN 47712

(812) 424-2909

13-AFIR-88

DEPT. OF THE AIR FORCE
305 CSG./DE

GRISSOM A.FB. , IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION

SAMPLE NO. : 0004 CAN 1 5009

INVOICE JOB ## C88434

LOCATION t: 63120 5

--------------------------------------------------------------------------

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

% MOISTURE 12.42 *.32

X ASH 6.46 6.99 7.36

X VOLATILE 33.04 35.71 3 .72

7. FIXED CARBON 48.08 51.9B 54,90

TOTAL PERCENTAGF 100.00 100.00 100.00

X SULFUR 0.83 0.90 0.95

BTU/LB0 11,896 12,860 13,583

MAF BTU/LB. --- --- 14,664

LBS SULFUR/MM BTU 0.70

LBS WATERiMM BTU 10,44

LBS ASH/MM PTU 5.43

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED.

6EVIN J. IL
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CORE LABORATORIES
Intesrnatina CORZE L A D0 FZAT 0RIXES INC.

A t-IC"- CANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE- IN 47712

(812> 424-29709

13-APR-88

DEPT. OF THE AIR FORCE
305 CSG/DE
GRISSOM A&.F.B.- IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION
SAMPLE NO. : 0005 CAN # 5011
INVOICE JOB #: C88434

LOCATION t: 63120 Z-

---------------------------------------------------------------------------------

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

% MOISTURE 14.37 5.25

% ASH 5.67 6.27 6,62

; VOLATILE 33.67 37.26 39.32
% FIXED CARBON 46.29 51.22 54,06

TOTAL PERCENTAGE 100.00 100.00 100,00

X SULFUR 0.72 0.80 0.84

BTU/LB. 11,713 12,994 13,714

MAF BTU/LB. --- --- 14,685

LBS SULFUR/MM BTU 0.61
LBS WATER/MM BTU 12.24
LBS ASH/MM BTU 4.83

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED,

47



711A CORE LABORATORIES
ALf-/D,-M ANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE, IN 47712

(812) 424-2909

13-AF'R-88

DEPT. OF THE AIR FORCE
305 CSGZDE

GRISSOM AoF.B.v IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION
SAMPLE NO. : 0006 CAN * 5012
INVOICE JOB #: C88434

LOCATION 4: 63120

5c-ILL---3

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

Z MOISTURE 12 .97 5 .46 ....

% ASH 5.76 6.26 6.62

Z VOLATILE 32.89 35.73 37,79

% FIXED CARBON 48.38 52.55 55.59

TOTAL PERCENTAGE 100.00 100.00 100.00

% SULFUR 0.75 0,81 0.86

BTU/LB. 11,888 12,914 13,660

MAF BTU/LB. ---.. 14,627

LBS SULFUR/MM BTU 0.63
LBS WATER/MM BTU 10.91
LBS ASH/MM BTU 4.84

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED

KEVIN J. WEIL



iA CORE LABORATORIES
intemr iw :t E n ;:IE p I C

A LM-; ANALYTICAL REPORT

2315 GLENVIEW AVE*
EVANSVILLE, IN 47712

(812> 424-2909

13-APR-88

DEPT. OF THE AIR FORCE

305 CSG/DE

GRISSOM A.F.Bo, IN 46971-500

FILE NUMBER: GA041188 IDENTIFICATION

SAMPLE NO. : 0007 CAN * 5013

INVOICE JOB #: C88434 /3o, -& -3
LOCATION t: 63120 9 I

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

% MOISTURE 13.53 5.51 ---

% ASH 6.04 6,60 6.98

% VOLATILE 33,01 36.07 38,17

% FIXED CARBON 47.42 51.83 54.85

TOTAL PERCENTAGE 100.00 100.00 100.00

% SULFUR 0.73 0.79 0,84

BTU/LB. 11,785 12,878 13,629
MAF BTU/LB. --- --- 14Y651

LBS SULFUR/MM PTU 0.62

LBS WATER/MM BTU 11.48

LBS ASH/MM BTU 5.12

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED,

KEVIN J. WI L



inCORELABnmRCORE A O

A L1,,-, C00." ANALYTICAL REPORT

2315 GLENVIEW AVE.
EVANSVILLE , IN 47712

(812) 424-2909

13-AF'R-88

DEPT. OF THE AIR FORCE
305 CSGZDE

GRISSOM A.F.B. • IN 46971-500

FILE NUMBER4 GA041188 IDENTIFICATION
SAMPLE NO. : 0008 CAN 4 5014
INVOICE JOB *: C88434 010lXT-0 ,
LOCATION t: 63120 / Z

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

% MOISTURE 14.14 6.07 ---

% ASH 5.57 6.10 6.49

X VOLATILE 32.18 35.20 37,48

% FIXED CARBON 48.11 52.63 56.03

TOTAL PERCENTAGE 100.00 100.00 100.00

% SULFUR 0.72 0.79 0.84

BTU/LB. 11,749 12,853 13,684

MAF BTU/LB. --- --- 14,634

LBS SULFUR/MM BTU 0.61
LBS WATER/MM BTU 12.03
LBS ASH/MM BTU 4.74

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTEDl,

50
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14 CORE LABORATORIES 
International C 0 1:; E t. A Ec (3 F:; A~ "T (3 R I C E; 1q Nc

A' I ANALYTICAL REFORT

2315 GLENVIEW AVE.
EVANSVILLEY IN 47712

(812) 42 4-299094=

13-AF'RF-38

DEPT. OF THE AIR FORCE
305 CSG/"DE

GRISSOM A.F.B., IN 46971-500

FILE NUMBER. GAO41188 IDENTIFICATION

SAMPLE NO, : 0009 CAN * 5017

INVOICE JOB *: C88434 8oll-e 0 3
LOCATION t: 63120 eu"43

5coLV6c

AS RECEIVED AIR DRIED DRY

BASIS BASIS BASIS

% MOISTURE 12.69 5.46 ---

Z ASH 6.26 6,78 7.17
% VOLATILE 33.35 36.11 38,20

% FIXED CARBON 47.70 51.65 54.63

TOTAL PERCENTAGE 100.00 100.00 100,00

% SULFUR 0.78 0.84 0.89

BTU/LB. 11,905 12,891 13,635

MAF BTU/LB. -- --- 149688

LBS SULFUR/MM Bru 0.66
LBS WATER/MM BTU 10.66

LBS ASH/MM BTU 5.26

REDUCING ASH FUSION: 2700+ DEGREES F RESPECTFULLY SUBMITTED,

KEVIN J.

51
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APPENDIX E

Boiler 3, Scrubber Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: s iwevc Stack diameter at ports: S.t (ft)

Distance A (ft) .4° (duct diameters) AI/

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) ______

Recommended number of traverse points as determined by

distance B: 20

Number of traverse points used: 20

A
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity aid TemWerature Trawae)

BASE DATE

SIOILEi NUM R

INSIDE STACK DIAMETER "n he
k. Inches

STATION PRESSURE

- .Y '.22In Hg
STACK STATIC PRESSURE I

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H3 STACK TEMPERATURE (0r)

C)-

!,-/ I /

1 0

AVERAGE



AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE RUN NUMBER

/3 R~i-Zf 4i--84
BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(sm) (11) (sm)

FILTER NUMBER 3 1  R- 67 0 9'073

ACETONE WASHINGS (Probe. Frmt
Hall Pilte,) LU MC 0_ _ _ _ _ _ __ _ ~ C2
BACK HALF (It needed)

Total Weight of Part-culates Collected C

. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

imtINO) Iim (H20)

____ ___ ___ ___ 2<2 01000 5
IMPINGER 2 (1120)

IMPINGER 4 (Silica Gl)I

To .l Weight of vot? Coilctd

III. _GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGEI 2 3 4

VOL %C02( (
VOL%02 3.( /3. /3- 3 5
VOL % CO

VOL '. N 2

Vol % N 2 g (100% % CO 2 . % 02. % CO)



AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DA R UN NUMBER

BUILDING NUMBLR SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(Pt) (on) (01)

FILTER NUMBER 13 0, o96 7 0 1636Y
ACETONE WASHINGS (Probe, Farwt
Hall Filter)f"'&" fdoz /o2. 3s 2_ /#. 3'* 0, /5-6
BACK HALF (Ifneeded)

Total W.ght ,o , ParIculao s Collect d s 1 5-2 i -
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(am) (am) (Pr)

IMPINGER I (H20)

IMPINGER 2 (H120)

IMPINGER 3 MDr)

IMPINGER 4 (Slllc. Get) ~Ss2_________

Total Wogh~t of Water Collected / ) / P

III. GASES (Dy)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE1 2 4

VOL %C02 y - ~

VOL CO0

VOL_", CO

VOL 7. N2

Vol % N2 (100. CO 2 . %02.. COI



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SO URCE NUMBER

1. PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLE$
(sm) (mm) n)

FILTER NUMBER iJ & ~ t _ _ _ _ _ _ _ _

ACETONE WASHINGS (Probe, Front
Hall pFfter) I 9k. k_-_ _ _ _ _ _ 0 , 0 _ 7 0

BACK HALF (it needed)

Totol W.,,hto, of .tic..ate , Collected (-,./ 75

I1. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(Pt) (Pt) (Pt)

IMPINGER I MW20)/6019,

IMPINGER 2 (H20) (2 /00 L_.

IM PING ER (Dr y ---

IMPINGER 4 (Silica Get) c, /6 06 '

Total Weightl of Water Collected ioc,3
III. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
TE2 3 4

VOL% C02 6 60 6.2 (,

VOL/44 /%. 02/_,13

VOL % CO

VOL % N 2



APPENDIX F
Boiler 5, Bypass Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: 8 Pos Stack diameter at ports: 55 (ft)

Distance A (ft) - (duct diameters) 2./

Recommended number of traverse points as determined by

distance A: 12

Distance B (ft) (duct diameters) 7.2
Recommended number of traverse points as determined by

distance B: /___

Number of traverse points used: )Z

6A
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity aid Temperature Traverm)

BASEA

6OILER NUMBER

INSIDE STACK DIAMETER 
Icelndttl

I T A T I O N P R E S S U R E 0 , , n .H

STACK STATIC PRESSURE

SAMPLING TEAM

TRAVE E POINT NUMBER VELOCITY HEAD, Vp IN H30 STACK TEMPERATURE (O)

c,2 __ _ _33!

<:~~, 0.10 . .

,.3 6, .JI 2 i37

_ _ _ _ _ _ _ _ "25_ _ _ _

C.1 aw a

__ __ __ 3S

AVERAGE

O E H L A R 7 8 1 6 6 9

• Li 2. ______69



PRELIMINARY SURVEY DATA 94EET NO. 2
(Velocity and Temperature Traverse)

NASE IDT
BOILER NUMBER \

INSIDE STACK DIAMETER

Inches

ITATION PRESSURE Inches

STACK STATIC PRESSURE

44-7 0 In H20
SAMPLING TEAM

TRAVERSE POINT HUMSER VELOCITY HEAD, Vp IN 2D STACK TEMPERATURE (OF)

__ .__ __ __ ____/o 3 /K

_e - __ ._____i 3 2z_

/. O, /___ 32 -

AVERAGE

OEHL FORM 16APR 78 1 70



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER.,.,/>.)5. i,277-2 <P  /
BUILDING NUMBER SOURCE NUMBER

PARTICULATES

FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
ITE() 

(f')

ILTER NUMBER / oS S0 ___ ,___.___ o._:_.7__,

ACETONE WASHINGS (Probe, FrmmHalf ilte) 6,' 7 7. 77, Slo305 O, q 3
BACK HALF (i needed) Z

Total Weight of Porticulates Collected 1; 9 7c'Lj

It. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

(Lr) (L (am)

IMPINGER I (H,20). . ,

IMPINGER 2 (H120)

IMPINGER 3 (Do*)

,MPtNGER . (SIIcG .,) 0015)

Total W.iht of Water Collected

Ill, GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSISITEM I 2 3 4 AVERAGE

VOLc02 IO.3 C.2o

VOL 5 <z 87o % 02

VOL' CO

VOL " N
2

Vol % N2 (100% • CO 2 . % 02 % CO)

OEHL FOpM 20MAY '78 71



AIR POLLUTION PARTICULATE ANALYTICAL DATA
BAAS RUN NUMBER

BUILOING NUMBER SOURCE NUMBER

1. (PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(11 (1w) (am)

ACETONE WASHINGS (Probe. PonI
Holl Filter) 

L4C
_ "__ "____________ .__"____ I E. oe 73 _ ,__-# ___

SACK HALF (If needed)

Total Weight of Particulates Collectd

|i. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(1) (1m) (OM)

IMPINGER I (N120) /21

IMPER 2 (1120) /00 /oo

IMPINGER 3 (Is) I S,

IMPI'GER 4 (SIl/c Gel) 20> ,1"3 1,4 -/..

Total Weight of Woter Collected ,-5 7

Ill,___ GASES (DO,)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE1 2 3 4

VOL% C02 , /0. 0I _> 77

VOL,02 7 7.5 02_. _ __

VOL % CO

VOL I N2

Vol %N 2 (100% CO 2 . % 0 2 .'% CO)

I II I I .. .



AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(am) (0) (01)

FILTER NUMBER ,C 7 9. Z ?* O.Lso,

ACETONE WASHINGS (Probe, Front

BACK HALF (If needed)

Total Weigh~t of Particulates Collected

11. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(0') (') (0')

IMPINGER 1(700) 11/,0 3
IMPINGER Z (H120) C '.

IMPINGER 3 (D1) $0 /

IMPINGER 4 (S1.tco Gel)IO._

Total Weight of Wter Collected

III. _GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE1 2 3 4

VOL %C02 _____ LlL/

VOL o/ /o. /01 02__.,

VOL ' CO

VOL " N 2

Val % N 2 m (100% - %CO 2 . % 2 . % CO)

OEHL oAY 20 73
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APPENDIX G
Boiler 5, Scrubber Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

sewu ,a £ea ,
Stack ID: 5Tr4k Stack diameter at ports: T.0 (ft)

Distance A (ft) 7.9 (duct diameters) A__/

Recommended number of traverse points as determined by

distance A: P0

Distance B (ft) _ _ _ (duct diameters) "

Recommended number of traverse points as determined by

distance B: 20

Number of traverse points used: 20

60" °I~
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PRELIMINARY SURVEY DATA SHEET MO. 2
(Velocity md Temperature Traverse)

B A S E 
F.T

BOILER NUMS RDT

SAMPLING TEAM

TRA VERSE POINT NUMBER 
4ELOCITY HEAD .V IN H] 

STACK TEMPERATURE OF)

y _____ _ o

7 2

____0,__-32-

0___ _ _ .569 £9 33 L

4'~09 __ _ __ _ 7

i~~3 
/..7 op o

-3 e9:1 -__-7_,

.3o

AVERAGE

OEHL FORM 6
APR 7O

81



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

S DATE

BOILER NUMBER

INSIDE STACK DIAMETER

C' In ches
' NTATtON PRESURE

q In Hg
STACK STATIC PRESSURE

0,< "lo H20
SAMPLING TEAM

TRAVERSE POINT HUMBER VELOCITY HEAD, Vp IN H21) STACK TEMPERATURE (OF)

// (5-

_______/______ /C

AVERAGE

OELAPR75 1 82



AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE RUN NUMBER

BUILDING NUMBER SOUR'CE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(i)(wir) (ti)

FILTER NUMBER_0'35o 8 / O,2 V

ACETONE WASHINGS (Probe, Front
Hall Filter) 'I q 77S9 ,3 S3 O0 '-06

BACK HALF (Ifneeded)

T.,., Weig htP o Po ic.,otes Collected 0 ' 5
I1. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(er) (am)

IMPINGER I (712C' 15) &2 C? 50

IMPINOER 2(0 170 00 5 0I IMPINGER 3 (Dn' 3-
IP'It 4 (Silica Get) 2 iO O/

j.Total Weight of Wate Collected

,. . ,.... .. .. .. *- I

III. -GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

V O L C 0 2 7 . Ll 7 ' -- 7 ,6- 7 5
VOL % 0 , / .l

VOL CO

VOL N 2

Vof % N2 = (100% % CO 2 . % O.% CO)

OEHL FORM 20MAY 78 83



AIR POLLUTION PARTICULATE ANALYTICAL DATA
I-A5 DAT I UN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(Pt) ( M) ( )I

FILTER NUMBER O.32q ________ 0,0362

ACETONE WASHINGS (Probe, Front
Halt Fitr 2[ft P At twoo, . 337i o Ce2- 52

BACK HALF (if needed)

Total Weight of Particulotes Collected 5, 6 Li 'I
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(sm) (am) (9l-)

imINGER 1 (20)/ 0 7 

IMPINGER 2 (1(20) ///() /

IMPINGER (D r) / 6 0

IMPINGER 4 (Silica 0.1) ..

Total Weigh.t of Water Collected P

IIh 
GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE1 2 3 4

VOL %CO2

VOL % 02 2 (/% 5_ _ _ _

VOL % CO

VOL % N2

Vol % N2 (100% - %CO2 . %02. % CO)

OEHL FOM 20MA Y 78 84



AIR POLLUTION PARTICULATE ANALYTICAL DATA

B'ASE DATE RUN NUNDER

BUILDING NUMBER SOURCE NUMBER

PARTICULA
T

ES

ITEM -4FINAI. WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER 714 0a 70 Il-j04
ACETONE WASHINGS (Probe, Fmont
Hall Flter) - 5. 9 3 93 <6, q Iq q 0 o 2 30

BACK HALF (Ifn..dwd)

Total Wight, of Particlts Collected 1 6 .& L
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
I(TE) (B) ((a)

IMPINGER 1 (.120 / . /H2) 0)7,1

IMPINGER 2 (H20) 
/7

IMPINGER 3 (D.,)

IMPINGER 4 (Silica Gel) /3L n ;~:3,-~

Total W e.igh, of ater Collected /

Ill GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VO Co02oo/0" CVOL CO2

VOL % CC

VOL ": N2

Val % N 2  ( 00% •tCO 2 . I02 . %CO)

OEHL FR" 20MAY 8 
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APPENDIX H

EPA Computer Program Emissions Calculations
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-OKMRSFLO-

•RO *IIETI 5" XROM -lETN 5" 1101 "ETN 5"

il W RUN NUB ER RUN NU X * 5N IMEEP
s RI BP 3S R2 BP 85R3 BP B3 oI BP

METER BOX r ETER BOx Y? ItER BOX Y?
1.1802 RUN 1.8820 RUN 1.1828 RUN VOL IIT STI ?

VELTA H DELTA H' DELTA H 3.3 RUN
1.4180 RUN 1,6480 RUN .5m86 RUN STACK 8SCFM ?

BAR PRESS ? OAR PRESS ) BAR PRESS 1 19,8S4.8i6 RUN
29.188 RUN 28.9270 RUN 28.9278 RUN FRONT 1/2 MG ?

METE VOL ') "METER VOL I PETER VOL ") 784.29 RUN
3.196e RUN 35.65% RUN 33.9438 RUN BACK 1,2 K 1

M TEMP F) MR TEMP F' lETR TEMP F'
y  

RUN
59.3909 PUN 49.480 RUN 51.66 RUN

OTHER GAS I OTHER GAS X OTHER GAS
REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE F GR/SCF 8 0.38
RY S MIR ? mY GAS METER DRY CAS METER S F G/ m 695.55

RUN RUN RUN ,-F LB/HR =49.51
STATIC HOM IN STATIC HN IN' STATIC HOR IN ? F KG/HR 2 2.46

.ow. RUN .698. RU .. 7./13 ,./4e C
STACK TEMP. STACK TEMP. STACK TEMP.

326.6I966 OUN 3"5.06W RIJN 322.89m0 PUN
ML. ATEO ' PL. MATER ' ML. MITER ) X,"

47.50 R1UN 55.7099 RUN 48.350 RUN RUN UMER

IMP. x MOM 5.8 IMP. x HON = 6.3 IMP. Z HON 2 5.8 BS R2 BP

HO14=%.8 R ONH6.3 2 HRU-5N8

2 , 1 C021 4 VOL MTR STO 'SC 8'J 9,499 RW 38.826 RIN

z OXYGEN
I  

2 CO ? OXYGEN') STACK 1cCFM ')
8.900e OU. 9.9go@@ RUN 21, 8p CLX 2, 568.00 RUNto '

)  
I OXYGEN') 99. RU1 I8.2 1JN FRONT 112 RC RUN

L CO 9.6080 RUN % CO "U 878.58 RUN

liOL lIT OTME " 2 CC "' RUN BACK 1/2 MC :

RUN RUN ROL T OTl1 RUNP01 NT OTlIER' RUNRU

RUN

MM MET'.32 IMd =29.91 F CR,/SCF 0.35
SORT PSTS ' owE9.9? H ME=29.2? F IG'MMR 799.04

T .7994 PPT M MET:29.21 SORT PSTS ') IF LBHM 61.56
TIME "iN ' SORT PSTS ? 9. 1249 RUN / F KG/HP 27.92T 66.8680 P14 TM I .5871 RUN TIME PIN + PUN ". 7,/2 4/h'.e ,o2%CC ..(A.Sw OUNm TIE aNu68o

NOZZLE via 6. 6",R RUN NOZE o U 7M

.3748 PUN NOZZLE SIA .3746 RUN KRM ASFLO'
ST1 SIA INCH .3748 RUN ST .3 ?IA 1R40P

NO RUN SI SIP INCHSTE PIA INH.ER66,T RUN B566.80 R3 RuB

" VOL MTE STD = 35.753 RUM
STE PPS ABS =9.9 VOL PT STI 36.78N
VTOL NON CR5 2 ,:.19 VOL MTR STI = 38.826 STK PRES ABS 28.93 NOL MTR ST'VOL MN CPQS z 2.21 STX P9ES ASBS = 20.93 VOL HOR S . ,5 Uf

Z MOISTURE : 5= 5.8 YOe S ASS 2.63 Vol. HON GAS 2.28 36.785 RUN
ROL DRY Ca = 0.942 O NOISTURE .3 Z MOISTURE 5.83 STACK DS FM I
2 NITROGEN = 80. 7P 2 MOISTARE =6.3ROL DRY GAS 8.942 19. 74. 0 RUN

-OL. 1 DRY =36.0? % POrY GAS 8.937 2 NITROGEN :80.41 FRONT A?/2 MG)POt NT NETY 2=3.? 2 NITR'OGEN :88.SH MIOL NdT DRY =29.91 tlt3 U

RIOL MT MET POt WT DRY 29.97 1o NT DT 29.91 1161.38 RIJN
VELOCITY FPS = 21.0 ROL WT WET z 29.21 VELOWITY PS 22.54 BACK I12 MC . R
STACk APEQ = 23.4 VLOCITY FPS 2 33.63 VLT Y FPO r 2.54 e.00 RUN
STACK ACIF - 38,789. STACIK AEA 23.6 STACK PP 23.76

STACK IPM 19,604. STAC RA 237 TCV ACfM 32,126.
STACK ACFM - 33,758. * STACK iSCFM 19.754. F GR/RSCF 6.49

2 ISOVINETIC : 97.71 * STACK ISCFP 20,568. 2 ISOKINETIC - 96.71

2 ISOVINETIC = 98.03 F MC/MMM = 1,114.86
9F Ilik 82.0

F KL/HR 7- 21c,
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- ETh 5" 0004 "ETH 5 XKOO QTS FL

MA PA m NUMBER RU NUBE RUNMB ER

R1SC R 5 R2 SC 85 R3 SC 85 R SC
RUN RU RUIN RU.N

METERBOX r METER BOX Y? • wEE Box r
1.890 RU 1.6820 RUN 1.092P RU VOL 2TR ST) ?

DELTA H' DELTA H'
R  DETA H? 44.667 RUN

2.020 RUN 1.4990 RlUN 1.670} RUN STACK ISCFP ?
MP s ?OPRESS' BPRESS 29,941.00 RUN

29. 046 RUN 29.1280 RUN 29.0m RUN FRONT 1/2 K I
M VO R VOL ? ETER VOL ? 69.50 RUN

40.4550 RIJN 32.6900 RIJN 36.160 RUN BACK 112 C ?
T TEPF' ITR TEMP F HTR TEMP F? RUN

45.00 RUM 44.3000 RUN 56.5m0 RUN

STATIC NO4 IN ? STATIC HON IN I STATIC HON IN ?
.2301 RUN .1890 RUN .180 RUN F GR/DS'F = 0.02

STACK TEM. STACK TEMP. STACK TEMP. F RrNiaN - 54.95
t86.5000 RUN 113.2900 RUN 19.6009 RUN F LB!HR = 6.1O46 /220a

JI. WATER ? H A. MTER ? ML. 1ATER ? F KC/HP = 2.88
94.3000 RUN 184.1009 RUN 185.000 RUN

V0ON "NSSFLO*

ST % 8.t SAT 9.7 SAT 28.8 RUM NUMBER
85 R2 SC

RUN,

imp. 40=4 8.2 lOP. HON 11.9 IP. N ON = 11,2

VOL HTR STI I
% HOH-8. 2 HON9.7 2 HOH=.8 36.178 RUN

STACK DSCFP I
24, M.00 RU

C02 C02' C02 FRONT 1/2 G '
7.5080 RUN 6. 980 RUN 18.8000 RU N 61.40 RrL

I OXY 'C f w 1 OXYGEN Z OXYGEN' BACK I '2 HC P
12.49008 RUN I0.5800 RUN 9.7680@ RU RUN

ICO' 2CO' COI'
RUlN RUN RUN

F GR/DSCF 0.03
d =2970 M1d =29.84 ow =29. F HG/HMM 59.93

mw mET'28.75 H MET=28.69 HI NET=28.93 F LB'HR =
F KG/NR = 2.52

SORT PST5 I SORT PSTS ' SORT PSTS OOM ' 
1

j)*

I2.N129 RUN 10.4580 RUN 10.92? RUN
TINE HIM '9 TINE HIM " TINE 11144 RU IHE

60.8W9 RUN 68.000@ RUN 69.0@O RUN 85 R3 SC

NOZZLE IA 9 NOZZLE DIA ' NOZZLE DIP ) IUN

.3090 RUN .3800 RUN .30 RUM
ST DIP INCH ? STX 114 INCH ' STX 11 INCH I VOL PTR STD I

60.000 PUN 6.080 RUN 68.000@ RUN 39.39 Rt
STACK PSCFM I

* VOL RTH ST) = 44.667 4 VOL MTR STD = 36.17P * VOL TP SI" 39.324 26,135.00 U
STO PS ABS" 2.6 STK PRES ABS = 29.13 STK P-S AU'S 29.I 66.40 ' U

VO. ON GAS =3.97 VOL HON GAS 
= 
4.99 VOL NON GAS 4.95 66C4 RUN

2 MOISTURE = 6.05 Z MOISTUPE 9.75 2 HOISTURE 2 8.?3 8PCK 112 mr,

Ot. .RY CPS = 9.911 ROL RY OS =ROL RY CS =.912 ;U4

2 NITROGEN = 80.10 2 NITROGEN 80.60 % NITROGEN = 80.30
MOl VT DRY = 29.70 ROL VT DRY '29.84 ROt WT DRY = 29.99
ROL NT MET = 28.75 ROL WT MET 28.60 OL UT MET = 2F.93 F CkrSCF = e.03

VELOCITY FPS - 30.53 VELOCITY FPS = 25.96 VELOCITY FPS z 27.@7 F KC'KMM H 59. 2
STACK AREA 19.63 STACK AREA' 19.63 STACK AREA = 19.63 F LP'HP m 5.S0 0e ,

STACK ACFP - 35,967. STACK ACF 3e.580. STACK AP.F = 31,8"p. F KC'H = 2.65

* STACK ISCFH 29,941. t STACK BSCFT 24,755. * STACK OSCF: 26,{3 .
ISOKINETIC 99.51 2 ISOKINETIC = 97.

4
5 t ISOKINcTIC = 0.?t



N N XRO TH 5" 9108 "'ETH 5' 91019 NUMBR' K wI lSSI '

RU at Sc 93 R2 SCB3 R3 SC RUN NUMBER

RUN RUN U3 SCN
D H .928 RUN H .0 829 R iV.e$' Si368.T8 H') D'LTA H' I T 

?  
T T

1.2309 RUh 1.268 PUN t.1H RUN 34. 22
sat PRESS 11 BR PRESS ' BAR PRESS 3STOCK IRU

28.9330 RUW 28.9330 . RUN
"M O 728.9336 RUN 23,068.0 RUN

M CRETER VO PIETER.V ? FRONT I/2 PC ?30.9229 RUN 31.410# RUN 31.828% RiM 114.90 ROt)MIR TEMP F' MTR TEMP F? MTR TEMP F7

39.7800 RUN 37.00 PU 38EMF BACK 112AC RUNSTATIC 9ON IN ) STATIC HON IN ? STATIC HON R RS10 RUN 8988 RUN .'6

STACK TE. STACK TEMP. STOCK TEMP. F CR/ISWF 6.85129.6 m RUN 185.300 RUN 195. 4 RUN F R/I = 115.28
ML. WATER ? ML. HATER I ML. RATER ') F LBHR= 9.96

78.5888 RUiN 287.26 RUN 1%. 3w 1U'F KCHP 4.52

SAT % = 8.7 SAT 2 7.8 SAT Z = 7.7 x'ON "RSSFLO*
1U94 H&M86

IMP. % NON = 8.7 IMP. x NON = 12.6 IP. I HOW = 11.8 P3 NU.SC

%NOW-8. 7 % HON7.8 2 NON=7.7 RUN

VOL MIR ST ')
7 CO2- . C1?1 Z C02' 35. 66 RUN

6.1688 R.8 6.18$@ RUN 23,29.9w 'J0

13.5000 ,.W 14.18 0. RUH x OXYGEN5 FRONT 1/2 .C )
2o7RN zcc7%C 4.308 813 5.58 P134PC R' BCCRUK 1U Rc RIJN

P ~ ~ ~ M m2.2 ~29.52 FPhd =29.55MU WET 28.52 MiR WET28.6, P% WET=28.65 F CR.DSC -- 6.62

F NC/MNM 52.93

SORT PSrS SOOT PSTS SORT PSTS F KF.NHR = 4.2

TIME NI9.5564 RUN 9.5161 UW 16.348 PUS C 9.P = I2

60.009 '. 6.086 P TIME MIN ? 668 ,? •S SL.-0

NOZZLE DI 7 NOZZLE PIPt 68.0w, RUN
.3608 Rti" .3988 PRLN NOZZLE DIA

STV DIA INCH ' ST1 RIP INCH .380U m R3 SE
60 a U 0.0" RN SK DIA INCH'1 83 e3Sc68.88 UN 68.88.06 RUN 66., 6 RU. ItU',

VOL MT' S1 : 34.922 * VOL PTR SIP 35.826 .VW T T = Vo PTA ST "U

STK PRES ABS 28,q4 STK PRES APS = 28.94 SE lRES ATS 328.94 VO.38! PLF
VOL HON COS 3.3? VOL HOW CPS 5.84 VSOL H4H LAS 284.72 STA.3 ISCP
X MOISTURE 9.6? 2 MOISTURE 7.8! V.74 S5prv RUm,

ROL BOY~ LAS 6.9t- R8L DRY CPS 0.92? 2 % MOITURE 7.74 25Z23.00 PUNO 1O1191E Be, , HOCN 8'=0,00 ROL DRY CPS ?.q2, FRONT 1'2 PL 'NITROYE 88.NV 2 NITROGEN , 88.O 9 NITROGEN : 79.6A 127.80 IU'.
ROL HT P 29.52 8O191 DRY 29.52 ROL WT DRY 2q.5 BACK 1'2 PK

POL WT WET 2P,5: POL WT ET- 28,62 MOL HI WET 20.65
VELWOIrY FPS = 23,F VELOCITY F'S = 23.74 VLCITY PS 2. RUN

STSlTC AA I.619.63 STSPtED9 19.6
STACK ACFP 2Z 143. STOCk IFM r 27,974. SEit'. = 19.63 F CI'SCF 8.86
STACY ISCF : 23 en'. v STACk PSCIR 23.219. * STACk Ar1 9 453 ,. F C/PPS 127.56

ISYINFTIC IV.A' 2 ISOkINETIC 109.2P s ] *IDSIFT 2'. r LRNiM 12.15

/F KGHP 5 Q
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APPENDIX I
Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Da te ____________ Ileter box number

Baomtrcpressure, b I5.il. Hg Calibrated by 7

Gas volume Temperature
Orifice Wet test Dry gas Wet test Dry Ras meter

manometer meter meter meter Inlet Outlet Avg Time

setting (V), (Vd), (tW), (td.), (td ), (td) , (0),
(3), 31 0 Y.

in. H20 ft 3  ft 3  OF  OF rin i in.

0.5 5 7- 5 s 5 13

1.5 10 ___ A~ 0 7 cc

2. 10 9. Pbt + 460) 0.037 AU io& 6) 90• 2

3.0 10 e__-~50 ~ ~, o

ttH =I.Od_ 003.07T w01

in0 13 . 1 V( b d t+6) ~ 1 Alt@ 0.031 460)

0.5 0.0368

1.0 0.0737

1.5 0.-110

2.0 0.147

3.0 0.221

4.0 0.294

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

under td.

Quality Assurance Handbook M4-2.3A (front side)
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NOZZLE CALIBRATION DATA FORM

Wright Patterson

Date e/i't.j;- Calibrated by 61ZolsolSy

Nozzle Nozzle Diametera

ide-ntification D , D D. ~ AD, b D

number mm (In.) mm Din.) mmrp in.) mm (in.) avg

0. '7§- &>,3"7q C, 37L/ ,O I d

where:

aD = three different nozzles diameters, mm (in.); each
1,2,3, diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),

AD <(0.10 mm) 0.004 in.

c Davg = average of D1 , D2 , and D3 .

Quality Assurance Handbook 15-2.6

97



NOZZLE CALIBRATION DATA FORM

Wright Patterson

Date -IR -- /Calibrated by (/ j0\5C)/

Nozzle Nozzle Diametera b c
identification D , DD, AD, Davg

numbier mm (In.)mm tin. ) mm Din.) rum (in.)

aD 1 three different nozzles diameters, mm (in.); each
1,2,3,diameter must be within (0.025 mm) 0.001 in.

b AD maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

C D avg average of D. D 2pandD 3

Quality Assurance Handbook 115-2.6
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ANALYTICAL BALANCE CALIBRATION FORM'

Balance name __________________Nwmber_______

classification of stanldard weights :--_ __

Date 0.500 g 1.0000 g 10.0000 g 50.0000 g 100.0000 g Analyst

D~R5 /o-7 5-~ /()!

A, ~

QuaityAssurance Handbook M5-5.2
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ANALYTICAL BALANCE CALIBRATION FORM

Balance name Number

classification of standard weights

Date 1 0.500 g 1.0000 g 10.0000 g 50.0000 g 100.0000 g Analyst

I m~A ~i9/ e~1f i j ~ cc

Quality Assurance Handbook M5-5.2
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DISTRIBUTION LIST

Copies

HQ AFSC/SGPB 1

Andrews AFB DC 20334-5000

HQ USAF/SGPA 1

Boiling AFB DC 20332-6188

HO SAC/SGPB 1

Offutt AFB NE 68113-5001

USAF Regional Medical Center Wiesbaden/SGB 1

APO New York 09220-5300

OL AD, USAFOEHL 1

APO San Francisco 96274-5000

USAFSAM/TSK
Brooks AFB TX 78235-5301

USAFSAM/EDH 
I

Brooks AFB TX 78235-5301

Defense Technical Information Center (DTIC) 2

Cameron Station
Alexandria VA 22319

HSD/EV 
1

Brooks AFB TX 78235-5501

HQ USAF/LEEV
Boiling AFB DC 20330-5000

HQ AFESC/RDV 1

Tyndall AFB FL 32403-6001

HO SAC/DE 
1

Offutt AFB OH 68113-5001

USAF Hospital Grissom/SGPB 5

Grissom AFB IN 46971-5300
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