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I. INTRODUCTION

On 29 Jan to 15 Feb 1989, a stationary source sampling survey for
particulate and visible emissions was conducted on coal-fired boilers 3, 4 and
5 at the Grissom AFB Central Heating Plant, by the Air Quality Function,
Consultant Services Division, Air Force Occupational and Environmental Health
Laboratory (AFOEHL). 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 listed 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
emissions.

To demonstrate and maintain compliance with 325 IAC 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.

This compliance testing project involved conducting source compliance
testing (particulate and visible emissions determination) on boiler 3 through
scrubber B, boiler 4 through scrubber A and boiler 5 through scrubber B and
the bypass stack. Figure 1 below shows the pass/fail status of each boiler
based on prior testing by AFOEHL during Nov 87 and Mar 88.

Figure 1. Boiler Pass/Fail Status

Bypass Scrubber Scrubber
Boiler Stack A B

3 P P F
4 P P
5 F P

P = passed emissions testing
F = failed emissions testing
- = not tested previously due to equipment failure
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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

5/Zurn Ind. 65,000 1980 coal

Coal-fired boilers 3, 4 and 5 are spreader-stoker fired units, each
having forced-draft and induced-draft fans and mechanical fly ash collection
systems. 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 on boilers 3, 4 and 5 were
manufactured by Western Precipitation Division-Joy Manufacturing Co. The
collector on both boiler 3 and 4 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 gas; a secondary purpose is to remove particulates
from the flue gas. The system has two identical scrubber units, A and B, each
designed to handle 50% of the flue gas from the three coal-fired boilers.
Each unit has a 5 foot (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
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a 5.5 ft diameter and terminates approximately 70 ft above ground level. The
scrubber stacks and the bypass stack can be seen in Figure 2. A flue gas flow
diagram is shown in Figure 3.

C. Applicable Standards

The monitoring requirements, opacity regulations and particulate
regulations are defined under 325 IAC 3, 5 and 6, respectively. Article 3
states that emissions tests shall be conducted in accordance with the
procedures and analysis methods specified in Chapter 40, Code of Federal
Regulations, Part 60, Appendix A. EPA Methods 1-5 were used for the
de~ermination of particulate emissions and Method 9 for visible emissions.

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. When
conducting a soot blowing operation, visible emis.,ions may exceed these
standards except that visible emissions may not exceed 60% opacity nor shall
visible emissions in excess of the standards continue for more than 5 minutes
in any 60 minute period.

Under 325 IAC 6, the maximum allowable particulate emission rate from
the combustion of fuel for indirect heating facilities (either existing and in
operation or with permits to construct prior to the effective date of 325 IAC
6, 26 Sep 1980) is determined by the following equation:

Pt = Cxaxh
0.75 0.25

76.5 x Q xN

Where:

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

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 for boilers 3 and 4, 83
mmBTU/hr for boiler 5 - determined from plant operation).

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

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

h = Stack height in feet (70 ft).

3
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The limits on particulate emissions determined by the equation and values of
the variables applicable to this facility are 1.6 lb/mBTU for boilers 3 and 4
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 lb/mmBtu heat input for facilities
existing and in operation on or before 8 June 1972 or (2) 0.6 lb/nmBTU heat
input for any facility which has 250 mmBTU/hr heat input or less and which
began operation after 8 June 1972. Item (1) applies to boilers 3 and 4 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 B, boiler 4 through scrubber A
and boiler 5 through scrubber B and the bypass stack. Coordination was made
with plant personnel to try and 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 both scrubber stacks and located 1.4
stack diameters upstream from the stack exit and 5.6 stack diameters down-
stream from any disturbance (cyclonic separator). Based on a 5 ft inside
stack diameter, port location and type of sample (particulate), a total of
20 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 diam-
eter, port location and type of sample (particulate), a total of 12 traverse
points were determined for emission evaluaticn. The sampling time for each
sampling run was 60 minutes; therefore, the sampling time per traverse point
in each 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, G and H.

Prior to each emissions test, a preliminary velocity pressure
traverse was accomplished and cyclonic flow was determined. For acceptable
flow conditions to exist in a stack, the average of the absolute values of the
flow angles taken at each traverse point must be less than or equal to 20
degrees. Based on prior testing experience at this location, straightening
vanes were installed directly above the cyclonic separator in both scrubber A
and scrubber B to prevent cyclonic flow within the stack. The resulting flow
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angle in the scrubber A stack averaged 14 degrees and that in the scrubber B
stack averaged 15 degrees. The average of the flow angles in the bypass stack
averaged 5 degrees. The flow angle averages indicated an acceptable flow
condition existed in all three stacks.

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 4 and 5. Flue gas moisture content, also needed for deter-
mination of gas molecular weight, was obtained during particulate sampling.

Particulate samples were collected using the sampling train shown in
Figure 6. The train consisted of a buttonhook probe nozzle, heated inconel
probe, heated glass filter, impingers and pumping and metering device. The
nozzle was sized prior to each test 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 tiie nozzle tip using a Type-S pitot tube connected to a 10-inch
inclined-vertical 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 filte' 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. Equipment
calibration data is presented in Appendix I.

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

Visible emissions determinations were accomplished during each sample
run. Visible emissions results are presented in Appendixes E through H.

11I. CONCLUSIONS

Table 1 provides operating parameters for boilers 3, 4 and 5 during
testing and the resultant particulate and visible emissions determined from
these tests. Results indicate that emissions from boilers 3 through scrubber
B and boiler 4 through scrubber A were well below the emission standard of
0.8 lb/mmBTU with an emission rate of 0.37 lb/mmBTU for both units. Boiler 5
emissions through scrubber B and the bypass stack were well below the emission
standard of 0.60 lb/mmBTU with particulate emission rates of 0.19 lb/mmBTU and
0.44 lb/mmBTU, respectively. All visible emissions were equal to or below
applicable standards.

To date, boilers 3, 4 and 5 have been tested through both scrubbers and
the bypass stack and meet applicable state particulate and visible standards.

7
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IV. RECaPENDATIONS

AFOEHL will remain active in providing consultant and testing services to
Grissom AFB with respect to the central heating plant.
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INDIANA AIR REGULATIONS 371:0529

period over which they are limited must be emission limitations for the emission cordance with this rule (326 IAC 3-1)
consistent with existing applicable state points within the bubble but will have (1) Fossil fuel-fired steam generators of
rules but no longer than twenty-four (24) single overall emission limit for each pollu- greater than two hundred fifty (250) mil-
consecutive hours. tant for the entire bubble. lion Btu per hour heat input capacity.

326 IAC 2-4-3 Compliance determina- (2) Bubbles including fugitive emissions (2) Nitric acid plants of greater than
lion; guidelines (defined in 326 IAC 2-2-1). three hundred (300) tons per day produc-

Sec. 3. (a) Compliance will be deter- (3) Bubbles which will include sources tion capacity, the production capacity be-
mined based on the emission limitations that are subject to a federal enforcement ing expressed at one hundred percent
and conditions established in the permits action. Federal enforcement action means (100%) acid.
issued in conjunction with the bubble. an order issued under 42 USC, Section (3) Sulfuric acid plants of greater than
Compliance tests shall be performed in 7413(a), a civil action under 42 USC, three hundred (300) tons per day produc-
accordance with the test methods specified Section 7413(c), a notice imposing non- tion capacity, the production capacity be-
in individual rules under this title (326 compliance penalties under 42 USC, Sec- ing expressed at one hundred percent
IAC). tion 7604. (100%) acid.

(b) Records must be kept in accordance (4) Bubbles resulting in extension of (4) Petroleum refinery catalyst regen-
with sub-section (f) of this section and compliance dates. erators for fluid bed catalytic cracking
with 326 IAC 2-4-2(a)(9). These records (5) Bubbles not exempt from dispersion units of greater than twenty thousand
must be kept for a period of the length of modeling under 326 IAC 2-4-2(a)(4)(A) (20,000) barrels (eight hundred forty
the permit unless the commissioner re- and 326 IAC 2-4-2(a)(4)(B). thousand (840,000) gallons) per day fresh
quires they be kept for a longer period of 326 IAC 2-4-5 Public notice; comment feed capacity.
time. procedure (b) Other monitoring requirements are

(c) The owner or operator of an emis- Sec.5. All bubble submittals shall be contained in 326 IAC 2-1-3(h) and 326
sion source under a bubble shall make subject to public notice and comment pro- IAC 7-1.
available copies of reports to the commis- cedures as specified in 326 IAC 326 IAC 3-1-2 Compliance date
sioner or its authorized representatives 2-1-5(a)(1) and 326 JAC 2-1-5(a)(3), Sec. 2. All sources must be in compli-
upon written request, at any reasonable and in the Clean Air Act, 42 USC, Sec- ance with this rule (326 IAC 3-1) by July
time, which include but are not limited to, tion 7410(a)(2)(H). All bubble proposals 1, 1978.
the nature, specific emission points, and received by the state shall be submitted to 326 IAC 3-1-3 Scope of rule
total quantities of all emission, the U.S. EPA for its comments. However, Sec. 3. This rule (326 IAC 3-1) sets

(d) The bubble shall not exempt any only the bubbles submitted to the U.S. forth the minimum requirements for con-
owner/operator from complying with any EPA pursuant to 326 IAC 2-4-4 shall tinuous emission monitoring and record-
other applicable rule. constitute SIP revisions. All bubbles ap- ing. These requirements include the source

(e) No owner or operator under the proved by the commissioner will become categories to be affected; emission moni-
bubble is relieved the responsibility for effective after they are approved by U.S. toring, recording, and reporting require-
achieving and maintaining a reduction of EPA. ments for those sources; performance
emissions as expeditiously as practicable, 326 IAC 2-4-6 Effect of future emis- specifications for accuracy, reliability, and
but no later than the compliance date sion limitation requirements durability to acceptable monitoring sys-required under the applicable regulation, Sec. 6. Should a new or more restrictive durabilityttohaccet onitoriss-temns; and techniques to convert emission
unless the commissioner grants a later emission limitation, as required by the data to units of the applicable state emis-
compliance date. board, become applicable to any source sion standard. Such data must be reported

(f) VOC emission sources subject to this included in a bubble under this rule (326 to the commissioner as an indication of
rule (326 IAC 2-4) shall maintain records JAC 2-4) the source's permit shall be whether proper maintenance and operat-
which include as a minimum all data and modified to demonstrate reductions in to- ing procedures are being utilized by source
production information necessary to deter- tal bubble emissions equal to the reduction operators to maintain emission levels at or
mine compliance of the process, equip- required by the new emission standards. below emission standards. Such data may
ment. or process line under the bubble. 326 IAC 2-4-7 Enforceability be used directly or indirectly for compli-
This shall include, but not be limited to Sec. 7. All bubbles shall be enforced by ance determination or any other purpose
the following: the department and may be en[orced by deemed appropriate by the commissioner.

(I) type of VOC materials applied; the U.S. EPA as part of the SIP.
(2) VOC content of materials applied; 326 JAC 3-1-4 Monitoring require-
(3) amount of VOC material used; and ARTICLE 3. MONITORING ments for applicable pollutants
(4) estimated emission rates. REQUIREMENTS Sec. 4. (a) The owner or operator of an

Rule 1. Continuous Monitoring of emission source in a category listed in this
326 IAC 2-4-4 SIP revisions Emissions rule (326 IAC 3-I) shall:

Sec. 4. (a) The following types of bub- (I) install, calibrate, operate, and main-
blcs shall be incorporated in the permits 326 IAC 3-1-1 Applicability of rule tain all monitoring equipment necessary
and submitted to U.S. EPA as SIP Sec. I. (a) Sources in the following for continuously monitoring the pollutants
revisions, categories shall continuously monitor and specified in this rule (326 JAC 3-1) for

(I) Bubbles which do not have fixed record emissions of air pollutants in ac- the applicable source category; and

9-9-88 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 39
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3710530 STATE AIR LAWS

(2) complete the installation and per- (4) daytime business hours after the be- (C) A continuous monitoring system for
formance tests of such equipment and be- ginning of said occurrence. Information of the measurement of nitrogen oxides which
gin monitoring and recording by July I, the scope and expected duration of the meets the performance specifications of
1978. malfunction shall be provided. A tempo- 326 IAC 3-1-9(i)(B) shall be installed.

(b) The source categories and the re- rary exemption from the monitoring and calibrated, maintained, and operated on
spective monitoring requirements are list- reporting requirement of this rule (326 fossil fuel-fired steam generators or great-
ed below: IAC 3-1) may be granted, provided that er than one thousand (1,000) million BTU

(I ) Fossil fuel-fired steam generators, as the owner or operator shows, to the satis- per hour heat input when such facility is
specified in 326 IAC 3-1-8(!), shall be faction of the commissioner, that the mal- located in an air quality control region
monitored for opacity, nitrogen oxides function was unavoidable and is being re- (AQCR) where the administrator of the
emissions, sulfur dioxide emissions, and paired as expeditiously as practicable. U.S. EPA has specifically determined that
oxygen or carbon dioxide. 326 JAC 3-1-8 Minimum monitoring a control strategy for nitrogen dioxide is

(2) Fluid bed catalytic cracking unit requirements necessary to attain the national standards.
catalyst regenerators, as specified in 326 Sec. 8. The sources listed in 326 IAC 3- unless the source owner or operator dem-
IAC 3-1-8(4), shall be monitored for 1-4 shall, as a minimum, meet the follow- onstrates during source compliance tests
opacity. ing basic requirements: as required by the commissioner that such

(3) Sulfuric acid plants, as specified in (I) Each fossil fuel-fired steam gener- a source emits nitrogen oxides at levels
326 IAC 3-1-8(3), shall be monitored for ator, except as provided in the following thirty percent (30%) or more below the
sulfur dioxide emissions. subparagraphs, with an annual average emission standard set forth in 326 IAC 12.

(4) Nitric acid plants, as specified in capacity factor of greater than thirty per- (D) A continuous monitoring system for
326 IAC 3-1-8(2). shall be monitored for cent (30%), as reported to the Federal the measurement of the percent oxygen or
nitrogen oxides emissions. Power Commission for calendar year 1974 carbon dioxide which meets the perform-

326 IAC 3-1-5 Monitoring require- or as otherwise demonstrated to the com- ance specifications of 326 JAC
ments; exemptions missioner by the owner or operator, shall 3-1-9(1)(D) or 326 JAC 3-1-9(0)(E)

Sec. 5. Exemptions from the monitoring conform with the following monitoring re- shall be installed, calibrated, operated.
requirements of 326 IAC 3-1-4 shall be quirements when such facility is subject to and maintained on all fossil fuel-fired
granted b) the commissioner to any source an emission standard of the SIP for the steam generators where measurements of
which is: pollutant in question. oxygen or carbon dioxide in the flue gas

(I) subject to new source performance (A) A continuous monitoring system for are required to convert either sulfur diox-
standards promulgated in 40 CFR 60, the measurement of opacity which meets ide or nitrogen oxides continuous monitor-
pursuant to Section I II of the Clean Air the performance specifications of 326 IAC ing data, or both, to units of the emission
Act; or 3-1-9(I)(A) of this rule shall be installed, standard in the SIP.

(2) not subject to an applicable emission calibrated, maintained, and operated in (2) Each nitric acid plant of greater
standard of the state implementation plan accordance with the procedures of this than three hundred (300) tons per day
(SIP); or rule (326 IAC 3-1) by the owner or opera- production capacity, the production capac-

(3) scheduled for retirement by October tor of any such steam generator of greater ity being expressed as one hundred per-
6, 1980. provided that adequate evidence than two hundred fifty (250) million BTU cent (100%) acid, located in an AQCR
and guarantees are provided that clearly per hour heat input except where: where the administrator of the U.S. EPA
show that the source will cease operations (i) gaseous fuel is the only fuel burned; has specifically determined that a control
prior to such date. or strategy for nitrogen dioxide is necessar.

326 IAC 3-1-6 Extensions of time (ii) oil or a mixture of gas and oil are to attain the national standard shall in-
Sec. 6. Extensions of the time provided the only fuels burned and the source is stall, calibrate, maintain, and operate a

for installation of monitors may be grant- able to comply with 326 IAC 5-1 and 326 continuous monitoring system for the mea-
ed by the board for facilities unable to IAC 6-2 without utilization of particulate surements of nitrogen oxides which meets
meet the prescribed timeframe (compli- matter collection equipment, and where the performance specifications of 326 IAC
ance by July I, 1978) provided the owner the source has never been found, through 3-1-9(1)(B) for each nitric acid produc-
or operator of such facility demonstrates any administrative or judicial proceedings, ing facility within such plant.
that good faith efforts have been made to to be in violation of 326 IAC 5-1. (3) Each sulfuric acid plant of greater
obtain and install such devices within such (B) a continuous monitoring system for than three hundred (300) tons per day
prescribed timeframe. the measurement of sulfur dioxide which production capacity, the production capac-

326 IAC 3-1-7 Monitoring system ml- meets the performance specifications of ity being expressed as one hundred per-

function; report 326 IAC 3-1-9(l)(C) shall be installed, cent (100%) acid, shall install, calibrate,
Sec. 7. When a malfunction of any calibrated, maintained, and operated on maintain, and operate a continuous moni-

monitoring system lasts more than one (I) any fossil fuel-fired steam generator of toring system for the measurement of sul-
hour, the commissioner or the commission- greater than two hundred fifty (250) mil- fur dioxide which meets the performance
er's appointed representative shall be noti- lion BTU per hour heat input which has specifications of 326 IAC 3-1-9(l)(C) for
fled by telephone, or telegraph, as soon as installed sulfur dioxide pollutant control each sulfuric acid producing facility with-
practicable but in no event later than four equipment. in such plant.
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(4) Each catalyst regenerator for fluid (NO). For nitrogen oxides monitoring sys- and operating characteristics are com-
bed catalytic cracking units of greater tems installed in nitric acid plants the bined before being released to the atmo-
than twenty thousand (20,000) barrels per pollutant gas used to prepare calibration sphere, the commissioner may allow moni-
day of fresh feed capacity shall install, gas mixtures (40 CFR 60, Section 2.1, toring systems to be installed on the
calibrate, maintain, and operate a continu- Performance Specification 2, Appendix B) combined effluent, if the owner or opera-
ous monitoring system for the measure- shall be nitrogen dioxide (NO2). This gas tor shows that measurement of the com-
ment of opacity which meets the perform- shall also be used for daily checks under bined effluents is at least as accurate as
ance specifications of 326 IAC subdivision (7) of this section as applica- simultaneous measurement of each efflu-
3-1-9(1)(A). ble. For sulfur dioxide monitoring systems ent prior to their combining in their com-

326 IAC 3-1-9 Minimum performance installed on fossil fuel-fired steam gener- mon stack.
specifications; alternative procedures ators or sulfuric acid plants the pollutant (7) Owners or operators of all continu-

Sec. 9. Owners and operators of moni- gas used to prepare calibration gas mix- ous monitoring systems installed in ac-
toring equipment installed to comply with tures (40 CFR 60, Section 2.1, Perform- cordance with the requirements of this
this rule (326 JAC 3-1) except as pro- ance Specification 2, Appendix B) shall be rule (326 IAC 3-1) shall record the zero
vided in subdivision (2) of this section sulfur dioxide (S02). Span and zero gases (0) and span drift in accordance with the
shall demonstrate compliance with the fol- should be traceable to National Bureau of method prescribed by the manufacturer of
lowing performance specifications. Standards reference gases whenever these such instruments; subject the instruments

(I) Performance specifications: The reference gases are available. Every six to the manufacturer's recommended zero
performance specifications set forth in 40 (6) months from date of manufacture, (0) and span check at least once daily
CFR 60, Appendix B, are incorporated span and zero (0) gases shall be reana- unless the manufacturer has recommend-
herein b) reference, and shall be used to lyzed by conducting triplicate analyses us- ed adjustments at shorter intervals, in
determine acceptability of monitoring ing the reference methods in 40 CFR 60, which case such recommendations should
equipment installed pursuant to this rule Appendix A, as follows: for sulfur dioxide, be followed. adjust the zero (0) and span
(326 IAC 3-1) except that where refer- use Reference Method 6; for nitrogen ox- whenever the twenty-four (24) hour zero
ence is made to the "'Administrator" in 40 ide, use Reference Method 7; and for (0) drift or twenty-four (24) hour calibra-
CFR 60, Appendix B. the term "commis- carbon dioxide or oxygen, use Reference tion drift limits of the applicable perform-
sioner" should be inserted for the purpose Method 3. The gases may be analyzed at ance specifications in 40 CFR 60, Appen-
of this rule (326 JAC 3-1). Performance less frequent intervals if longer shelf lives dix B are exceeded; and adjust continuous
specifications to be used with each type of are guaranteed by the manufacturer. monitoring systems referenced by subsec-
monitoring system are listed below. (4) Cycling times include the total time tion (2) of this section whenever the twen-

(A) Continuous monitoring systems for a monitoring system requires to sample, ty-four (24) hour calibration drift exceeds
measuring opacity shall comply with Per- analyze, and record an emission measure- ten percent (10%) of the emission
formance Specification I. ment. standard.

(B) Continuous monitoring systems for (A) Continuous monitoring systems for (8) Instrument span should be approxi-
measuring nitrogen oxides shall comply measuring opacity shall complete a mini- mately two hundred percent (200%) of the
%kith Performance Specification 2. mum of one (I) cycle of operation sam- expected instrument data displa) output

(C) Continuous monitoring systems for pling, analyzing, and data recording for corresponding to the emission standard for
measuring sulfur dioxide shall comply each successive ten (10) second period, the source.
'4ith Performance Specification 2. (B) Continuous monitoring systems for (9) Alternative procedures and require-

(D) Continuous monitoring systems for measuring oxides of nitrogen, carbon diox- ments:
measuring oxygen shall comply with Per- ide, oxygen, or sulfur dioxide shall coin- (A) Alternative locations for installing
formance Specification 3. plete a minimum of one (I) cycle of oper- continuous monitoring systems or monitor-

(E) Continuous monitoring systems for ation (sampling, analyzing, and data ing devices may be approved by the com-
measuring carbon dioxide shall comply recording) for each successive fifteen (15) missioner when the owner or operator can
with Performance Specification 3. minute period, demonstrate that installation at alterna-

(2) An) source which has purchased an (5) All continuous monitoring systems tive locations will enable accurate and
emission monitoring system(s) prior to or monitoring devices shall be installed representative measurements.
September II, 1974. may be granted an such that rerresentative measurements of (B) Alternative procedures for perform-
exemption by the commissioner from emissions or process parameters (i.e., oxy- ing calibration checks may be approved bN
meeting such test procedures prescribed in gen, or carbon dioxide) from the affected the commissioner when the owner or oper-
40 CFR 60, Appendix B, for a period not facility are obtained. Additional guidance ator can demonstrate that such alternate
to extend past October I, 1981. for location of continuous monitoring sys- procedures will still result in meeting the

(3) For nitrogen oxides monitoring sys- terns to obtain representative samples are specifications set forth in tables 1.1 for
tens installed on fossil fuel-fired steam contained in the applicable 40 CFR 60, opacity, 2.1 for sulfur dioxide and nitro-
generators the pollutant gas used to pre- Performance Specifications of Appendix gen oxides, and 3.1 for oxygen and carbon
pare calibration gas mixtures (40 CFR 60, B. dioxide, as contained in 40 CFR 60. Ap-
Section 2.1. Performance Specification 2, (6) When the effluents from two (2) or pendix B.
Appendix B) shall be nitrogen oxide more affected facilities of similar design (C) Alternative continuous monitoring

9-9-68 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 41

21



371:0532 STATE AIR LAWS

systems that do not meet the spectral re- (b) For opacity measurements, the sum- curred and the continuous monitoring sys-

sponse requirements in 40 CFR 60, Per- mary shall consist of the magnitude in tern(s) has not been inoperative, repaired
formance Specification 1, Appendix B, but actual percent opacity of all six (6) minute or adjusted, such information shall be in-
adequately demonstrate a definite and averages of opacity greater than forty per- cludd in the report.
consistent relationship between their mena- cent (40%) opacity for each hour of oper- (f) Owners or operators of affected fa-
surements and the opacity measurement ation of the facility. Average values may cilities shall maintain a file of all informa-
of a system complying with the require- be obtained by integration over six (6) tion reported in the quarterly summarics.
ments in Performance Specification I may minutes or by arithmetically averaging a and all other data collected either by the
be approved by the commissioner. The minimum of four (4) equally spaced, in- continuous monitoring system or as ncccs-
commissioner may require that such dem- stantaneous, opacity measurements per sary to convert monitoring data to the

onstration be performed for each affected minute. units of the applicable standard for a mini-
facility. (c) For gaseous measurements the sum- mum of two (2) years from the date of

326 IAC 3-1-10 Minimum data report- mary shall consist of emission averages, in collection of such data or submission of
ing requirements; retention of records units of the applicable standard for each such summaries.

Sec. 10. (a) Owners or operators of three (3) hour period during which the
facilities required to install continuous applicable standard was exceeded. 326 JAC 3-1-11 Reduction; conversion

monitoring systems shall submit a written (d) The date and time identifying each factori
report of excess emissions for each calen- period during which the continuous moni- Sec. I I. Owners or operators of affected

dar quarter and the nature and cause of toring system was inoperative, except for facilities shall use the following proce-

the excess emissions, if known. The aver- zero (0) and span checks, and the nature dures for converting monitoring data to

aging periods used for data reporting shall of system repair of adjustments shall be units of the standard where necessary.

be six (6) minutes for opacity and three reported. The commissioner may require (1) For fossil fuel-fired steam gcner-

(3) hours for gaseous measurements. The proof of continuous monitoring system ators the following procedures shall be

required report shall include, as a mini- performance whenever system repairs of used to convert gaseous emission monitor-

mum, the data stipulated in this rule (326 adjustments have been made. ing data in parts per million (ppm) to

IA( 3-1 ). (e) When no excess emissions have oc- pounds per million BTU where necessar

(A) When the owner or operator of a fossil fuel- E = C, 8F,. (20.9)

fired steam generator elects under 326 IAC (20.9(1-Bw.a)%O,';)
3-1-8(1) to measure oxygen in the flue gases, the (D) When the owner or operator elects under
measurements of the pollutant concentration and 325 IAC 3-1-8(1) to measure sulfur dioxide or
oxygen shall be on a dry basis and the following nitrogen oxides in the flue gases. the measure-
con version procedure used: ment of the pollutant concentration and the sulfur

E = CF (20.9) dioxide and/or the nitrogen oxides concentra-

(20.9 - c 0.5 tion(s) shall each be on a wet basis and the fcllow-

(B) 'When the owner or operator elects under ing conversion procedure used where wet

326 AC 3-1-8() to measure carbon dioxide in the scrubbers or moisture is otherwise present in the
32ue gAse-1-, the measureento dioidein the pollustack gases, provided water vapor content of the
flue gases. the measurement of the pollutant con- stack gas is measured at least once every fifteen
centration and the carbon dioxide concentration (15) minutes at the same point as the pollutant and
shall each be on a consitent basis (wet or dry) and oxygen measurements are made:
the following cot version procedure used:

F = CF, (100) E = Cws.F (20.9)

(% C0 2) (20.9(1-B,,J-7O-),,_

(C) When the owner or operator elects under (E) The values used in the equations under this
326 JAC 3-1-8(1) to measure sulfur dioxide or section are derived as follows:
nitrogen oxides in the flue gases, the measure-
ment of the pollutant concentration and the sulfur C,, = pollutant concentration at stack condi-

dioxide and/or the nitrogen oxides concentra- tions, g/wscm (grams/wet standard cubic

'ion(s) shall each be on a wet basis and the follow- meter), lb/wscm (pounds/wet standard cubic

ing conversion procedure used except where wet meter), determined by multiplying the average

scrubbers are employed or where moisture is oth- concentration (ppm) for each one (1) hour period

erwise added to the stack gases: by 4.15 x 10-5 Mg/wscm per ppm (2.59 x 10- 4 M
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lb/wscm per ppm) where M is pollutant calories (10580 wscfimillion BTU).
molecular weight, g/g-mole (lb/lb-mole). (i) For sub-bituminous and bituminous coal

M = 64.07 for sulfur dioxide and 46.01 for nitro- as classified according to A.S.T.M. D388-66,

gen oxides. Fv. = 1.200 wscm/million calories (10680 wscf/
million BTU)

C = as above but measured in terms of pounds/ (iii) For liquid fossil fuels including crude,
dry standard cubic meter (lb/dscm) or grams/ residual, and distillate oils. F,, = 1. 164 wscm/
dry standard cubic meter (g/dscm). million calories (10360 wscf/million BTU).

(iv) For gaseous fossil fuels: for natural gas,
F,F = a factor representing a ratio of the F,,. = 1.196 wscm/million calories (10650) wscf/
volume of dry flue gases generated to the cal- million BTU; for propane, F, = 1.150 wscm/
orific value of the fuel combusted (F), and a million calories (10240 wscf/million BTU); for
factor representing a ratio of the volume of butane, Fw = 1.172 wscm/million calories
carbon dioxide generated to the calorific value (10430 wscf/million BTU).
of the fuel combusted (Fe), respectively. Values
of F and Fc are given in 40 CFR 60, Section B,,=. = proportion by volume of water vapor in

60.45(f), as applicable, the ambient air
Bw. = proportion by volume of water vapor in

F, = a factor representing a ratio of the vol. the stack gas.

ume of wet flue gases generated to the calorific %02, %CO2 = Oxygen or carbon dioxide vol-
value of the fuel combusted. Values of F, are: ume (expressed as percent) determined with

(i) For anthracite coal as classified according equipment specified under 326 IAC 3-1-8.

to A. S.T.M. D388-66, F,. = 1.188 wscm/million E = pollutant emission, lb/million BTU.

(2) For sulfuric acid plants the owner or (A) Alternate procedures for computing sis methods specified in 40 CFR 60, Ap-
operator shall: emission averages that do not require inte- pendix A and 40 CFR 61, Appendix B.

(A) establish a conversion factor three gration of data may be approved by the Such test methods, equipment, calibration
(3) times daily according to the proce- commissioner if the owner or operator requirements, and analysis must be strict-
dures of 40 CFR 60, Section 60.84(b); shows that his procedures are at least as ly followed unless otherwise approved by

(B) multiply the conversion factor by accurate as those in this rule (326 IAC the commissioner.
the average sulfur dioxide concentration in 3-1).
the flue gases to obtain average sulfur (B) Alternative methods of converting 326 IAC 3-2-3 Privately conducted pro-
dioxide emissions in lb/ton; and pollutant concentration measurements to tocol tests; prior approval. form

(C) report the average sulfur dioxide units of the emission standard may be Sec. 3. (a) When a test is to be per-
emission for each three (3) hour period in approved by the commissioner if the own- formed by any person other than staff, a
excess of the emission standard set forth in er or operator shows that his procedures test protocol form shall be completed and
326 IAC 7-1. in the quarterly summary. are at least as accurate as those in this received by the commissioner no later than

rule (326 IAC 3-2). thirty-five (35) days prior to the intended(3) For nitric acid plants the owner ortetde.Sctstpoclshlbena

operator shall: Rule 2. Source Sampling Procedures test date. Such test protocol shall be on a
(A) stalis a onvesio fatorac.form approved by the commissioner. An),

(A) establish a conversion factor ac- 326 IAC 3-2-1 Applicability special or unique information relative to
cording to the procedures of 40 CFR 60. Sec. 1. This rule (326 JAC 3-2) applies the scheduled test shall be inc'uded -'h

(B) multiply the conversion factor by to any emissions testing performed in the the form.
( lpthe veragent ogenvdersionfcnto b state to determine compliance with appli- (b) After evaluating the comp .e

ithe fleae to oaine ntonentrids cable emission limits contained in this title protocol form, the commissioner may:
in the flue gases to obtain nitrogen oxides (326 IAC), or for any other purpose re- (I) Inspect the test site.
emissions in lb/ton quiring review and approval by the (2) Require additional conditions, in-

fo rep aveagerairone ofites commissioner. cluding, but not limited to the following:
for each averaging period in excess of the 326 IAC 3-2-2 Federal test procedures; (A) Reasonable modifications to the
emission standard set forth in 326 IAC 12, adoption stack or duct to obtain acceptable test
in the quarterly summary. Sec. 2. Emissions tests subject to this conditions.

(4) Alternate data reporting and reduc- rule (326 1AC 3-2) shall be conducted in (B) A pretest meeting to resolve an
lion procedures: accordance with the procedures and analy- acceptable test protocol,
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(C) Additional tests to allow for adverse source or other maximum operating ca. ating conditions during tests;
conditions such as interferences, non- pacities agreed to by the source and the (F) discussion of variations from normal
steady or cyclic processes, commissioner, plant operations, and

(D) The keeping of process operating (c) Sources subject to 326 IAC 12, New (G) stack height, exit diameter. volu-
parameter records, operating logs or Source Performance Standards, shall be metric flow rate (acfm). exit temperaturc.
charts during the test, tested under conditions as specified in the and exit velocity.

(E) Conditions on control equipment applicable provision therein. (5) Sampling information, including
operation to make it representative of fu- (d) Calibration results of the various (A) description of sampling methlod%
ture normal operation, or sampling components must be available used;

(F) The recording of specified control for examination at the test site. The infer- (B) brief discussion of the analytical
equipment operating parameters during mation must include dates, methods used, procedures with justification for any vari-
the test. data and results. All components requiring ance from standard procedures;

(c) If the commissioner requires modifi- calibration must be calibrated within sixty (C) specification of the number of sam-
cations to the test methods, analytical (60) days prior to the actual test date. pling points, time per point, and total
methods, operational parameters or other Post test calibrations must be performed sampling time per run;
matters included in the test protocol, or if on the components within forty-five (45) (D) cross sectional diagram showing
a pretest meeting is required, the source days after the actual test date or before sampling points, diagram showing stack
operator and the testing firm shall be the equipments' next field use, whichever dimensions, sampling location and dis-
notified by letter or telephone at least comes first. Components requiring calibra- tance from the nearest flow disturbance
twenty-five (25) days prior to the proposed tion are listed in the federal test methods upstream and downstream of the sampling
test date. The source operator will receive specified in 326 IAC 3-2-2. Calibration points; and
notice of the acceptability of the test pro- need not be done between tests when sev- (E) sampling train diagram.
tocol from the commissioner within ten eral facilities at one (1) location are tested (6) Appendix, containing:
(10) days of its receipt. If the source in series, as long as the units are calibrat- (A) sampling and analytical procedures:
operator or test firm desires to change any ed prior to the first test and after the last (B) results and calculations: One (I )
previously submitted procedures or condi- test in the series which is conducted at complete calculation using actual data for
tions, the commissioner must be notified that site. each type of test performed must be
of such change at least twenty-five (25) 326 IAC 3-2-5 Test results; reports shown. Results must be stated in units
days prior to intended test date, and such Sec. 5. (a) All tests shall be reported to consistent with the applicable emission
changes cannot be made unless approved the commissioner in the form of a test limitation;
by the commissioner prior to the test. report containing the following informa- (C) raw production data signed by plant
Changes in the test protocol that result tion (which can be kept confidential upon official;
from emergency conditions must be ap- request): (D) photocopies of all actual field data
proved by an authorized on-site staff (1) Certification by team leader and or original raw field data;
member. reviewer. (E) laboratory report with chain of cus-

(d) The commissioner reserves the right (2) Introduction, containing: tody shown;
to conduct any portion of the reference (A) date and type of tests; (F) copies of all calibration data;
method tests. In such case, a twenty-five (B) type of process and control (G) applicable regulations showing
(25) day notice of proper test procedures equipment; emission limitation; and
will be given to the company and their (C) plant name and location; (H) copies of visible emissions observa-
testing representative. (D) purpose of test; and tions or opacity monitor readings (for TSP

(e) The source operator must notify the (E) test participants and titles. tests).
commissioner of the actual test date at (3) Results summary, containing: (b) Unless previously agreed to in writ-
least two (2) weeks prior to the date. (A) tabulated data and results of each ing by the commissioner, all test reports

326 IAC 3-2-4 Required testing condl- test run, process weight rate or heat input must be received by the commissioner
tions; calibration of instruments rate, the stack gas flow rate, the measured within forty-five (45) days of the comple-

Sec. 4. (a) Staff may observe the field emissions given in units consistent with the tion of the testing.
test procedures and plant operation during applicable emission limits, and the visible 326 IAC 3-2-6 Special testing proce-
the test, emissions or average opacity readings; and dures; particulate matter, sulfur dioxide:

(b) All tests shall be conducted while (B) allowable emission rate. nitrogen oxide;, volatile organic chemicals
the source is operating at between ninety- (4) Process information, including: Sec. 6. (a) Particulate matter tests shall
five (95%) to one hundred percent (100%) (A) description of process and control be conducted in accordance with the fol-
of its maximum operating capacity, or device; lowing procedures:
under other capacities or conditions speci- (B) process flow diagram; (1) 40 CFR 60, Appendix A, Method 5.
fled and approved by the commissioner. (C) maximum design capacities; as in effect on December 2, 1981, or other
For the purpose of this rule (326 IAC (D) fuel analysis and heat value for procedures approved by the commissioner
3-2). maximum operating capacity means heat input rate determination; shall be used.
the maximum design capacity of the (E) process and control equipment oper- (2) Visible emissions (VE) evaluation
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shall be performed in conjunction with a (3) During each of the repetitions for 40 acts permitted by 326 JAC 4-1-3 or au-
particulate emissions test by a qualified CFR 60, Appendix A, Method 8, each thorized by variance pursuant to 326 IAC
observer in accordance with the proce- sampling point shall be sampled for a 4-1-4 are prohibited by other state or
dures contained in 326 IAC 5-1-4. VE minimum of two (2) minutes. local laws, regulations, or ordinances.
readings shall be continuously recorded (4) The total test time per repetition 326 IAC 4-1-2 Prohibition against open
for at least thirty (30) minutes per hour of shall be as follows: burning
sampling time for each sampling repeti- (A) 40 CFR 60, Appendix A, Method Sec. 2. No persons shall open burn any
tion. A variance from this requirement 6: a minimum of twenty (20) minutes per material except as provided in 326 IAC
may be granted by the on-site staff person run with a thirty (30) minute interval 4-1-3 or 326 IAC 4-1-4. or 326 IAC
for one (I) repetition only and provided between each run; or 4-1-5.
that adverse conditions exist which would (B) 40 CFR 60, Appendix A, Method 8: 326 IAC 4-1-3 Exemptions
invalidate the VE readings. Sources a minimum of sixty (60) minutes per run. Sec. 3. (a) The following types of fires
equipped with continuous opacity moni- (5) The total sample volume per repeti- are permitted:
tors may submit the monitor's instanta- tion under 40 CFR 60, Appendix A, (I) Fires celebrating Twelfth Night
neous or six (6) minute integrated read- Method 8, shall be no less than forty (40) Ceremonies.
ings during the sampling period, in lieu of dry standard cubic feet (dscf). (2) Fires celebrating school pep rallies.
performing VE observations; provided, (c) Nitrogen oxide tests shall be con- (3) Fires celebrating scouting activities.

(A) The monitoring system meets the ducted in accordance with the following (4) Fires used for recreational and cook-
Performance Specifications Tests I as procedures: ing purposes, i.e., camp fires.
specified in 40 CFR 60, Appendix B as in (1) 40 CFR 60, Appendix A, Method 7, (5) Residential burning; where resi-
effect on December 2. 1981, and as in effect on December 2, 1981, or other dence contains four or fewer units. Burn-

(B) The monitor readings submitted procedures approved by the commissioner, ing shall be in a noncombustible container
%ith the test include a zero (0) and span shall be used. sufficiently vented to induce adequate pri-
calibration check at the start and end of (2) At least three (3) repetitions of four mary combustion air with enclosed sides, a
each test. (4) samples each shall constitute a test. bottom, and a mesh covering with open-

(3) At least three (3) repetitions of the (d) Volatile organic compounds (VOC) ings no larger than one-fourth inch (1/4")
test must be performed under identical emissions tests shall be conducted in ac- square. Burning is prohibited in apartment
source operating conditions unless other- cordance with the following procedures: complexes and mobile home parks.
wise allowed by the commissioner. (1) 40 CFR 60, Appendix A, Method (6) Farm burning: wood products de-

(4) During each of the repetitions, each 25, as in effect on December 2, 1981, or rived from the following farm mainte-
sampling point shall be sampled for a other procedures approved by the commis- nance operations:
minimum of two (2) minutes. sioner, shall be used for the total nonmeth- (A) Burning of fence rows and fields or

(5) The total test time per repetition ane organic (TNMO) emissions. materials derived therefrom.
shall be no less than sixty (60) minutes. (2) At least three (3) duplicate samples (B) Burning of natural growth derived

(6) The total sample volume per repeti- must be collected and analyzed. from clearing a drainage ditch.
tion shall be no less than thirty (30) dry (3) The total test time per repetition (C) Burning of limbs and prunings. but
standard cubic feed (dscf). shall be a minimum of sixty (60) minutes. only if so diseased or infected as to present

(7) The total particulate weight collect- 326 IAC 3-2-7 Invalidity of noncon- a contamination problem.
ed from the sampling nozzle, probe, cy- forming tests (7) Waste oil burning: where the waste
clone (if used), filter holder (front half), Sec. 7. Any tests not meeting the re- oil has been collected in a properly con-
filter and connecting glassware shall be quirements of this rule (326 IAC 3-2) are structed and located pit as prescribed in
reported. Particulate analysis of the im- invalid for purposes of this rule. 310 IAC 7-1-37(A) of the Division of Oil
pingcr catch is not required unless speci- 326 JAC 3-2-8 Appeals and Gas, Department of Natural Re-
fled by commissioner. Sec. 8. A determination by the commis- sources. Each oil pit may be burned once

(b) Sulfur dioxide (SO,) tests shall be sioner may be appealed in accordance every two (2) months and all the oil must
conducted in accordance with the follow- with IC 13-1-1-4(f) and IC 4-21.5. be completely burned within thirty (30)
ing procedures: minutes after ignition.
(1) 40 CFR 60, Appendix A, Method 6 ARTICLE 4, BURNING (8) Department of natural resources

or 40 CFR 60, Appendix A, Method 8, as REGULATIONS burning: in order to facilitate "prescribed"
in effect on December 2, 1981, or other Rule 1. Open Burning burning on DNR controlled properties for
procedures approved by the commissioner. wildlife habitat maintenance, forestry pur-
shall be used. 326 IAC 4-1-1 Scope of rule poses, and natural area management.

(2) At least three (3) repetitions of two Sec. i. The requirements of this rule (9) United States Department of the
(2) samples, each of 40 CFR 60. Appen- (326 IAC 4-1) establish standards for the Interior burning: in order to facilitate a
dix A. Method 6, or three (3) repetitions open burning of material which would National Park Service Fire Management
of 40 CFR 60, Appendix A, Method 8, result in emissions of regulated pollutants. Plan for the Indiana Dunes National
performed under identical source operat- This rule (326 JAC 4-1) applies every- Lakeshore.
ing conditions, shall constitute a test. where in the state, except in areas where (b) All exemptions under subsection (a)
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of this section shall be subject to the which emit regulated pollutants. This rule (5) All burning shall be conducted un-
following: (326 IAC 4-2) does not apply to inciner- der favorable meteorological conditions

(I) Only wood products shall be burned ators in residential units consisting of four (6) Burning shall occur during daylight
unless otherwise stated above. (4) or fewer families. All other inciner- hours and all material shall be consumed

(2) Fires shall be attended at all times ators are subject to this rule (326 IAC 4- by sunset.
until completely extinguished. 2). (7) If burning creates an air pollution

(3) If fires create an nuisance or a fire 326 lAC 4-2-2 Stationary incinerators problem, a nuisance or a fire ha7Ard, the
hazard, they shall be extinguished. Sec. 2. All stationary incinerators shall: burning shall be terminated immediately

(4) All residential, farm and waste oil (I) Consist of primary and secondary (8) The incinerator shall be maintained
burning shall occur during daylight hours chambers or the equivalent, and operated according to the manufac-
during which the fires may be replenished, (2) Be equipped with a primary burner turer's recommendations and in a manner
but only in such a manner that nearly all unless burning wood products. approved by the commissioncr or its dcsig-
of the burning material is consumed by (3) Comply with 326 IAC 5-1 and 326 nated agent.
sunset. IAC 2. (9) The installation and operation of

(5) No burning shall be conducted dur- (4) Be maintained properly as specified such an apparatus shall comply with all
ing unfavorable meteorological conditions by the manufacturer and approved by the other state and/or local rules or
such as temperature inversions, high commissioner or the commissioner's desig- ordinances.
winds, air stagnation, etc. nated agent. (10) A portable incinerator shall corn-

326 IAC 4-1-4 Variances (5) Be operated according to the manu- ply with both 326 IAC 5-1 and 126 IAC
Sec. 4. (a) Burning with prior approval facturer's recommendations and only burn 2.

of the commissioner or the commissioner's waste approved by the commissioner or its
designated agent may be authorized for designated agent. ARTICLE 5. OPACITY REGULATIONS
the following: (6) Comply with other state and/or lo-

(1) Emergency burning of spilled petro- cal rules or ordinances regarding installa- Rule 1. Opacity Limitations
leum products when all reasonable efforts tion and operation. 326 IAC 5-1-1 Applicability of rule
to recover the spilled material have been (7) Be operated so that emissions of Sec. I. (a) This rule (326 IAC 5-1)
made and failure to burn would result in hazardous material including, but not shall apply to all visible emissions (not
an imminent fire hazard or water pollu- limited to, viable pathogenic bacteria, dan- including condensed water vapor) emitted
tion problem. gerous chemicals or gases, or noxious by or from any facility or source except

(2) Burning of refuse consisting of ma- odors are prevented, those sources or facilities for which specif-
terial resulting from a natural disaster. (8) Not emit particulate matter in ex- ic visible emission limitations are estab-

(3) Burning for the purpose of fire cess of the following: lished by 326 IAC II, 326 IAC 12, or 326
training. (A) Incinerators with a maximum re- IAC 6.

(4) Burning of natural growth derived fuse-burning capacity of two hundred (I) The requirements of 326 IAC
from a clearing operation, i.e., removal of (200) or more pounds per hour: 0.3 5-1-2(a)(1) shall apply to sources or fa-
natural growth for change in use of the pounds of particulate matter per one thou- cilities located in attainment areas for par-
land. sand (1,000) pounds of dry exhaust gas at ticulate matter, designated in 326 IAC

(5) Burning of highly explosive or other standard conditions corrected to fifty per- 1-4.
dangerous materials for which no alterna- cent (50%) excess air. (2) The requirements of 326 IAC
tive disposal method exists or where trans- (B) All other incinerators: 0.5 pounds of 5-1-2(a)(2) shall apply to sources or fa-
portation of such materials is impossible. particulate matter per one thousand cilities located in nonattainment areas for

(b) Burning not exempted by 326 IAC (1.000) pounds of dry exhaust gas at particulate matter as designated in 326
4-1-3 may be permitted with prior receipt standard conditions corrected to fifty per- IAC 1-4.
of a variance application and approval of cent (50%) excess air. 326 IAC 5-1-2 Visible emission
the commissioner or the commissioner's (9) Not create a nuisance or a fire limitations
designated agent. hazard. If any of the above result, the Sec. 2. (a) Visible emissions from any

326 JAC 4-1-5 Liability for fire burning shall be terminated immediately, source or facility shall not exceed any of
Sec. 5. Any person who allows the accu- 326 IAC 4-2-3 Portable incinerators the following limitations. Unless otherwise

mulation or existence of combustible ma- Sec. 3. All portable incinerators shall be stated, all visible emissions shall be ob-
teria which constitutes or contributes to a subject to the following conditions: served in accordance with the procedures
fireasing r poltion may notsru e futA (I) A'proval of the commissioner or its set forth in 326 IAC 5-1-4:

designated agent must be obtained prior to (I) Sources or facilities of visible enis-
4-1) on the basis that said fire was set by operation at a new project site. sions located in attainment areas for par-
vandals, accidental, or an act of God. (2) Only wood products shall be burned. ticulate matter shall meet the following

Rule 2. Incinerators (3) Merchantable material may be sal- limitations:
326 IAC 4-2-1 Applicability of rule vaged where practicable. (A) Visible emissions shall not exceed.
Sec. I. This rule (326 IAC 4-2) estab- (4) The local health department shall an average of forty percent (40'7) opacity

lishes standards for the use of incinerators be notified prior to any burning, in twenty-four (24) consecutive readings.
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(B) Visible emissions shall not exceed emptions are needed and that during multiple stacks (e.g., stub stacks on
sixty percent (60%) opacity for more than periods of startup and shutdown, owners baghouses).
a cumulative total of fifteen (15) minutes and operators shall, to the extent practica- (B) Field records: The observer shall
(sixty (60) readings) in a six (6) hour ble, maintain and operate any affected record the name of the plant, emission
period, facility including air pollution control location, type of facility, observer's name

(2) Sources or facilities of visible emis- equipment in a manner consistent with and affiliation, and the date on a field
sions located in aonattainment areas shall good air pollution control practice for data sheet. Time, estimated distance to
meet the following limitations: minimizing emissions. Determination of the emission location, approximate wind

(A) Visible emissions shall not exceed, whether acceptable operating and mainte- directiQn, estimated wind speed, descrip-
an average of thirty percent (30%) opacity nance procedures are being used will be tion of the sky conditions (presence and
in twenty-four (24) readings. based on information available to the corn- color of clouds), and visible emissions

(B) Visible emissions shall not exceed missioner, which may include, but is not (plume where applicable) background are
sixty percent (60%) opacity for more than limited to, monitoring results, opacity ob- recorded on a field data sheet at the time
a cumulative total of fifteen (15) minutes servations, review of operating and main- opacity readings are initiated and
(sixty (60) readings) in a six (6) hour tenance procedures and inspection of the completed.
period, source. (C) Observations: Opacity observations

(3) Sources and facilities of visible (d) Sources or facilities not exempted shall be made at the point of greatest
emissions located in both attainment or through subsections (a), (b), or (c) of this opacity in that portion of the visible emis-
nonattainment areas, for which an alter- section may also b granted special ex- sions, (plume where applicable) where
nate visible emission limitation has been emptions by the commissioner, provided condensed water vapor is not present. The
established pursuant to 326 IAC 5-1-5(b), that the source or facility owner or opera- observer shall not look continuously at the
shall comply with said limitations in lieu tor proves to the satisfaction of the com- visible emissions, (plume where applica-
of the limitations set forth in subsection missioner that said exemption is justifi- ble) but instead shall observe the visible
(a)(]) and (a)(2) of this section. able. Said exemption(s) may be of longer emissions, (plume where applicable) mo-

326 IAC 5-1-3 Temporary exemptions duration and may apply to other types of mentarily at fifteen (15) second intervals.
Sec. 3. (a) Boiler startup and shutdown: facilities not provided for in subsections (D) Recording observations: Opacity

When building a new fire in a boiler, or (a) or (b) of this section, observations shall be recorded to the near-
shutting down a boiler, visible emissions 326 IAC 5-1-4 Compliance determi- est five percent (5%) at fifteen (15) sec-
may exceed the applicable opacity limit nation ond intervals on an observational record
established in 326 IAC 5-1-2(a); how- Sec. 4. (a) Determination of visible sheet. A minimum of twenty-four (24)
ever, visible emissions shall not exceed an emissions from sources or facilities to observations shall be recorded. Each mo-
average of sixty percent (60%) opacity which this rule (326 IAC 5-1) applies mentary observation shall be deemed to
and emissions in excess of the applicable may be made in accordance with subdivi- represent the average opacity of emissions
opacity limit shall not continue for more sions (1) or (2) below: for a fifteen (15) second period.
than ten (10) continuous minutes on one (1) Determination of visible emissions (E) Determination of opacity as an
(I) occasion in any twenty-four (24) hour by means of a qualified observer shall be average of twenty-four (24) consecutive
period. made according to the following: observations: Opacity shall be determined

(b) Cleaning boilers: When removing (A) Position: The qualified observer as an average of twenty-four (24) consecu-
ashes from the fuel bed or furnace in a shall stand at a distance sufficient to pro- tive observations recorded at fifteen (15)
boiler or blowing tubes, visible emissions vide a clear view of the emissions with the second intervals. Divide the observations
may exceed the applicable opacity limit sun, if visible, oriented in the 140" sector recorded on the record sheet into sets of
established in 326 IAC 5-1-2(a) however, to his back. Consistent with maintaining twenty-four (24) consecutive observations.
visible emissions shall not exceed sixty the above requirement, the observer shall, A set is composed of any twenty-four (24)
percent (60%) opacity and visible emis- as much as possible, make his observations consecutive observations. Sets need not be
sions in excess of the applicable opacity from a position such that his line of vision consecutive in time and in no case shall
limit shall not continue for more than five is approximately perpendicular to the di- two (2) sets overlap. For each set of twen-
(5) continuous minutes on one (1) occa- rection of the visible emissions (plume ty-four (24) observations, calculate the
sion in any sixty (60) minute period. Such where applicable), and when observing average by summing the opacity of the
emissions shall not be permitted on more opacity of emissions from rectangular out- twenty-four (24) observations and dividing
than three (3) occasions in any twelve lets (e.g., monitors, open baghouses, non- this sum by twenty-four (24). Record the
12) hour period, circular stacks), approximately perpen- average opacity on a record sheet. For the

(C) Facilities not temporarily exempted dicular to the longer axis of the outlet. purpose of determining an alternative visi-
b) subsections (a) and (b) of this section The observer's line of sight should not ble emission limit in accordance with 326
may be granted special temporary exemp- include more than one (I) plume at a time IAC 5-1-5(b) following, an average of
tions b) the commissioner of the same when multiple stacks are involved, and in twenty-four (24) consecutive readings or
duration and type authorized therein pro- any case the observer should make his more may be used to calculate the alter-
vided that the facility proves to the satis- observations with his line of sight perpen- nate visible emissions limit.
faction of the commissioner that said ex- dicular to the longer axis of such a set of (F) Determination of opacity as a cu-
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mulative total of fifteen (15) minutes: For be in compliance with the allowable mass be able as indicated by the performance
emissions from intermittent sources. opac- emission limit. An exceedance of the al- and opacity tests to meet the opacity
ity shall be determined in accordance with lowable opacity emission limit will not be standard at all times during which the
clause (A), (B), (C), and the first sentence treated as a violation if, during the test source or facility is meeting the mass
of (D). Each momentary observation shall described in subsection (b) of this section, emission limitation.
be deemed to represent the average opac- the source demonstrates compliance with (B) If a performance test of a source or
ity of emissions for a fifteen (15) second the allowable mass emission limit while facility demonstrates:
period. All readings greater than the speci- simultaneously having visible emissions (i) that said source or facility is in
fled limit in 326 IAC 5-1-2 shall be more than or equal to the reading at which compliance with the allowable mass emis-
accumulated as fifteen (15) second seg- the exceedance was originally observed. sion limit, and the test mass emission rate
ments for comparison with the limit. (b) The owner or operator of a source or is within ten percent (10%) of the allowa-

(G) Attached steam plumes. When con- facility which believes it can operate in ble emissions limit for that source or facil-
densed water vapor is present within the compliance with the applicable mass emis- ity; and
plume as it emerges from the emission sion limitation, but exceeds the limits (ii) simultaneously, said source's or fa-
outlet, opacity observations shall be made specified in 326 IAC 5-1-2, may submit a cility's test demonstrates that the opacity
beyond the point in the plume at which written petition to the commissioner re- observed is below the allowable opacity
condensed water vapor is no longer visible, questing that an alternate opacity limita- emission limit, the enforceable opacity
The observer shall record the approximate tion be established pursuant to the follow- limitation shall be equal to that level of
distance from the emission outlet to the ing provisions. Additionally, if the opacity at which the source or facility will
point in the plume at which the observa- commissioner has issued a notice of viola- be able, as indicated by the performance
tions are made. tion to an owner or operator of a source or and opacity tests, to meet the opacity

(H) Detached steam plumes: When wa- facility for violation of the applicable standard at all times during which the
ter vapor in the plume condenses and be- opacity limitation, such owner or operator source or facility is meeting the mass
comes visible at a distinct distance from may, propose in notice of violation resolu- emission limitation.
the emission outlet, the opacity of emis- tion, to disprove said violation by estab- (C) if a performance test of a source or
sions should be evaluated at the emission lishing an alternate opacity limit pursuant facility demonstrates:
outlet prior to the condensation of water to the following provisions. This alternate (i) that said source or facility is in
vapor and the formation of the steam limit shall be based upon a mass emission compliance with the allowable mass emis-
plume. performance test conducted according to a sion limit, and the test mass emission rate

(2) Determination of compliance with method designated by the commissioner, is less than ninety percent (90%) of the
visible emission limitations established in and a visible emission test conducted si- allowable emissions limit; and
this rule (326 IAC 5-1) may also be made multaneously, according to 326 1AC (ii) simultaneously, said source's or fa-
in accordance with a source's or facility's 5-1-4. Where the commissioner deter- cility's test demonstrates that the opacity
continuous monitoring equipment, for any mines there is no acceptable test method observed is below the allowable opacity
source or facility in compliance with the available, a request for an alternate visible emission limit, the enforceable opacity
requirements of 326 IAC 3-1. emission limit shall be denied. limitation shall remain the existing allowa-

(b) If the compliance determination (1) The alternate emission limit shall be ble opacity emission limitation for that
procedures set forth in subsections (a)(l) equal to that level of opacity at which the source or facility.
and (a)(2) of this section results in any source or facility will be able, as indicated (2) Compliance with 326 IAC 6-1, 326
conflict in visible emission readings, the by the performance and opacity tests, to IAC 6-2, 326 IAC 6-3, and 326 IAC 11-1,
determination made in accordance with meet the opacity standard at all times and other applicable rules must be demon-
subsection (a)(2) of this section shall pre- during which the source or facility is meet- strated by the performance test.
vail for the purpose of compliance, pro- ing the mass emission limitation. How- (3) The commissioner may require a
vided that it can be shown that the con- ever, the commissioner shall also reserve performance test in any case where it is
tinuous monitor has met the performance the right to determine the alternate visible necessary to determine the compliance sta-
specifications as set forth in the 40 CFR emissions limit in the following manner: tus for a facility. However, the commis-
60, specifically Performance Specification (A) If a performance test of a source or sioner will not request a performance test
1. facility demonstrates: for any facility which is known to be in

326 IAC 5-1-5 Violations (i) that said source or facility is in compliance with the allowable opacity
Sec. 5. (a) A violation of this rule (326 compliance with the allowable mass emis- limitation.

IAC 5-1) shall constitute prima facie evi- sions limit (as defined in 326 IAC 1-2) at (4) All alternate visible emission limits
dence of a violation of other applicable the time that the test is done; and shall be established on a source or facility-
particulate emission control regulations. A (ii) simultaneously, said source's or fa- specific basis. No limitation for any facil-
violation of any such rule may be refuted cility's test demonstrates that the allowa- ity or source shall be established by refer-
by a performance test conducted in ac- ble opacity emission limit is being exceed- ence to a similar or identical facility or
cordance with subsection (b) of this sec- ed, then, the enforceable opacity source.
tion. Such test shall refute the mass emis- limitation shall be equal to that level of (5) The owner or operator of the source
sion violation only if the source is shown to opacity at which the source or facility will or facility shall notify the commissioner at
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least fifteen (I5) days prior to conducting atiora; modification by commissioner (c) Asphalt concrete plants: The re-
a test for the purposes of demonstrating an Sec. 2. (a) General sources: Facilities quirements of this provision shall apply to
alternate visible emission limit, not limited by subsections (b) through (g) any asphalt concrete plant (any facility

(6) A staff member who is a qualified of this section shall not allow or permit used to manufacture asphalt concrete by
observer, approved by the commissioner or discharge to the atmosphere of any gases heating and drying aggregate and mixing
other consultant approved by the commis- which contain particulate matter in excess with asphalt cement). An asphalt concrete
sioner shall be present during any per- of 0.07 gram per dry standard cubic meter plant is deemed to consist only of the
formance tests. (g/dscm) (0.03 grain per dry standard following: driers, systems for screening.

(7) The cost of the performance test cubic foot (dscf)). Where this limitation is handling, storing, and weighing hot aggre-
shall be at the expense of the owner or more stringent than the applicable limita- gate; systems for loading, transferring,
operator. tions of subsections (b) through (g) of this and storing mineral filler; systems for mix-

(8) Any alternate visible emission limit section, for facilities in existence prior to ing asphalt concrete; and the loading.
established for any source or facility shall the applicability dates, or of a size not transfer, and storage systems associated
not become effective until said limitation applicable to said subsections, emission with emission control systems.
is established in the applicable operating limitations for those facilities shall be de- (I) No person shall operate the affected
permit. Said limitation will be incorporat- termined by the commissioner and will be facilities of an asphalt concrete plant
ed, by amendment, into the operating per- established in accordance with the proce- which existed on or prior to June II, 1973,
mit for said source or facility and submit- dures set forth in subsection (h) of this so as to discharge or cause to be dis-
ted to the U.S. EPA as a SIP revision. section. charged into the atmosphere any gases

(9) Where a visible emission limitation (b) Fuel combustion steam generators: unless such gases are limited to:
ib based upon a new source performance No person shall operate a fossil fuel com- (A) A particulate matter content of no
standard, any new limitation must comply bustion steam generator (any furnace or greater than 230 mg per dscm (0.10 grain
with the provisions of said standard. boiler used in the process of burning solid, per dscf).

326 IAC 5-1-6 Compliance schedule liquid, or gaseous fuel or any combination (d) Grain Elevators: No person shall
Sec. 6. Sources newly subject to more thereof for the purpose of producing steam operate a grain elevator (a grain elevator

stringent limitations on August 27, 1980, by heat transfer) so as to discharge or is defined as any plant or installation at
by 326 IAC 5-1-2 shall comply with the cause to be discharged any gases unless which grain is unloaded, handled, cleaned.
compliance schedule of 326 IAC 6-1. such gases are limited to: dried, stored or loaded) without meeting

326 IAC 5-1-7 State implementation (I) A particulate matter content of no the provisions of this subsection. Subdivi-
plan revisions greater than 0.18 grams per milliQn calo- sion (I) of this subsection shall apply to

Sec. 7. Any exemptions given or provi- ries (0.10 pounds per million Btu) for solid any grain storage elevator located at any
sions granted to this rule (326 IAC 5-1) fuel fired generators of greater than sixty- grain processing source which has a per-
by the commissioner under 326 IAC 5-1- three million (63,000,000) kilocalories manent grain storage capacity of thirty-
3(c). 326 IAC 5-1-3(d). or 326 IAC 5-1- (kcal) per hour heat input (two hundred five thousand two hundred (35,200) cubic
5(b). shall be submitted to the U.S. EPA fifty (250) million Btu); meters (one (1) million U.S. bushels) and
as a SIP revision. (2) A particulate matter content of no any grain terminal elevator which has a

greater than 0.63 grams per million calo- permanent grain storage capacity of
ARTICLE 6. PARTICULATE RULES ries (0.35 pounds per million Btu) for solid eighty-eight thousand one hundred

fuel fired generators of equal to or greater (88,100) cubic meters (two and one-half
Rule 1. Nonattainment Area limitations than 6.3 but less than or equal to sixty- (2.5) million U.S. bushels). All grain ele-

326 IAC 6-1-1 Applicability of rule three million (63,000,000) kcal per hour vators subject to this rule (326 IAC 6-1)
Sec. I. Sources or facilities specifically heat input (twenty-five (25) but less than shall comply with the requirements of sub-

listed in 326 IAC 6-1-7 shall comply with or equal to two hundred fifty (250) million division (2) of this section.
the limitations contained therein. Sources Btu); (1) No owner or operator subject to the
or facilities that are (I) located in the (3) A particulate matter content of no provisions of this subpart shall cause to be
nonattainment counties listed in 326 IAC greater than 1.08 grams per million calo- discharged into the atmosphere from any
6-1-7, (2) but which sources or facilities ries (0.6 pounds per million Btu) for solid affected facility except a grain dryer any
are not specifically listed in 326 IAC 6-1- fuel fired generators of less than 6.3 mil- process emission unless such emissions are
7. and (3) have the potential to emit one lion kcal per hou heat input (twenty-five limited to a particulate matter content of
hundred (100) tons or more of particulate (25) million Btu); no greater than 0.07 gram per dry stand-
matter per year or have actual emissions (4) A particulate matter content of no ard cubic meter (dscm)(0.03 grain per dry
of ten (10) tons or more of particulate greater than 0.27 grams per million kcal standard cubic foot (dscf)) for said facili-
matter per year, shall comply with the (0.15 pounds per million Btu) for all liquid ties for which construction or modification
limitations of 326 IAC 6-1-2. fuel fired steam generators. commenced prior to January 13, 1977.

326 IAC 6-1-2 Particulate emission (5) A particulate matter contett of no (2) Grain elevators subject to this subdi-
limitations; fuel combustion steam goner- greater than .01 grains per dry standard vision shall provide for good housekeeping
ators, asphalt concrete plant, grain eleva- cubic foot for all gaseous fuel-fired steam and good maintenance procedures. Good
tors, foundaries, mineral aggregate oper- generators. housekeeping and maintenance is defined
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Rule 2 Participate Emisim Umitatioas (e) If any limitation established by this (b) The emission limitations for those
for Sawces of lndirect Heat~n rule (326 IAC 6-2) is inconsistent with indirect heating facilities which were ex-

326 IAC 6-2-1 Applicability applicable limitations contained in 326 isting and in operation on or before June
Sec. i. This rule (326 IAC 62) estab- IAC 12, New Source Performance Stan- 8, 1972. shall be calculated using the

lishes limitations for sources of indirect dards, then the limitations contained in equation contained in subsection (a) of
heating: 326 IAC 12 prevail, this section where: Q shall reflect the total

(a) Particulate emissions from the com- (f) If any limitation established by this source capacity on June 8, 1972. The re-
bustion of fuel for indirect heating from rule (326 JAC 6-2) is inconsistent with a suiting Pt is the emission limitation for
all facilities located in Lake, Porter, Mar- limitation contained in a facility's con- each facility existing on that date and will
ion, Boone, Hamilton, Hendricks. John- struction or operation permit as issued not be affected by the addition of any
son, Morgan, Shelby, and Hancock Coun- pursuant to 326 IAC 2, Permit Review subsequent facility. The particulate emis-
ties which were existing and in operation Regulations, then the limitations con- sions from all of the facilities which were
or which received permit to construct prior tained in the source's current permits in existence on June 8, 1972, may be
to September 21, 1983, shall be limited by prevail, allocated in any way among these facilities
326 IAC 6-2-2. (g) If any limitation established by this provided that they will not result in a

(b) Particulate emissions from the corn- rule (326 IAC 6-2) is inconsistent with a significantly greater air quality impact
bustion of fuel for indirect heating from limitation required by 326 JAC 2, Permit level at any receptor than that which
all facilities not specified in subsection (a) Review Regulations, to prevent a violation would result if the particulate emission
of this section which were existing and in of the ambient air quality standards set from each of these facilities were limited
operation or which received permits to forth in 326 IAC-i-4, then the limitations to Pt; and provided that the emission limi-
construct prior to September 21, 1983 required by 326 IAC 2 prevail. tations for each facility are specified in its
shall be limited by 326 IAC 6-2-3. (h) The addition of a new facility at a operation permit. Significant impact levels

(c) Particulate emissions from the corn- source does not affect the limitations of are defined in 326 IAC 2-3(d).
bustion of fuel for indirect heating from the existing facilities unless such changes
all facilities receiving permits to construct in the limitations are required by the pro- (c) The emission limitations for those
on or after September 21, 1983 shall be visions of 326 IAC 2 or 326 IAC 6-1. indirect heating facilities which began op-
limited by 326 IAC 6-2-4. 326 IAC 6-2-2 Emission lindtiom for eration after June 8, 1972, and before

(d) If any limitation established by this facilities specified In 326 IAC 6-2-1(2) September 21, 1983, and those facilities
rule (326 IAC 6-2) is inconsistent with Sec. 2. (a) Particulate emissions from which receive permits to construct prior
applicable limitations contained in 326 existing indirect heating facilities located September 21, 1983 shall be calculated
IAC 6-1, then the limitations contained in in the specified counties shall be limited using the equation contained in subsection
326 IAC 6-1 prevail. by the following equation: (a) of this section where: Q includes the

capacity for the facility in question and
Pt = 0.87 the capacities for those facilities which

Q0.t16 were previously constructed or received
prior permits to construct. The limitations

Where: for all previously permitted facilities do
not change. The Q and Pt for each facility

Pt = Pounds of particulate matter emitted per million at a source which begins operation or
Btu (lb/mmBtu) heat input, receives a construction permit during this

time period will be different.
Q = Total source maximum operating capacity rat-

ing in million Btu per hour (mmBtu/hr) heat
input. The maximum operating capacity rating
is defined as the maximum capacity at which the 326 IAC 6-2-3 Emission limitations for
facility is operated or the nameplate capacity, facilities specified in 326 IAC 6-2-1(b)
whichever is specified in the facility's operation Sec. 3. (a) Particulate emissions from
permit application, except when some lower indirect heating facilities existing and in
capacity is contained in the facility' operation operation before September 21, 1983,
permit, in which case, the capacity specified in shall be limited by the following equation:

the operation permit shall be used.

For Q less than 10 mmBtu/hr, Pt shall not exceed 0.6.
For Q greater than or equal to 10,000 mmBtu/hr. Pt
shall not exceed 6.2. Figure 1 may be used to estimate Pt = C X a X h
allowable emissions. 76.5 X Qo.7.5 X N,).25
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Where:

C = Maximum ground level concentration with
respect to distance from the point source at the
"critical" wind speed for level terrain. This shall
equal 50 migrograms per cubic meter (pam 3) for
a period not to exceed a sixty (60) minute time
period.

Pt = Pounds of particulate matter emitted per million

Btu heat input (lb/mmBtu).

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

N = Number of stacks in fuel burning operation.

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

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

N
1 H, X pa, X Q

h = i=1
N
7 pa, X Q
i=1

Where:

pa = the actual controlled emission rate in lb/mmBtu
using the emission factor from AP-42 or stack
test data. Stacks constructed after January 1,
1971, shall be credited with GEP stack height
only. GEP stack height shall be calculated as
specified in 326 IAC 1-7.
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INDIANA AIR REGULATIONS 371:0689

(b) The emission limitations for those emission limitations for each facility are this time period will be different.
indirect heating facilities which were cx- specified in its operation permit. Signifi- (d) Particulate emissions from all facili-
isting and in operation on or before June cant impact levels are defined in 326 IAC ties used for indirect heating purposes
8. 1972, shall be calculated using the 2-3-2(d). which were existing and in operation on or
equation contained in subsection (a) of (c) The emission limitations for those before June 8, 1972, shall in no case ex-
this section where: Q, N, and h shall indirect heating facilities which began op- ceed 0.8 lb/mm~tu heat input.
include the parameters for all facilities in eration after June 8, 1972. and before (c) Particulate emissions from any facil-
operation on June 8, 1972. The resulting September 21, 1983. and those facilities ity used for indirect heating purposes
Pt is the emission limitation for each facil- which receive permits to construct prior to which has 250 mmBtu/hr heat input or
ity existing on that date and will not be to September 21. 1983. shall be calculated less and which began operation after June
affected by the addition of any subsequent using the equation contained in subsection 8. 1972, shall in no case exceed 0.6
facility. The particulate emissions from all (a) of this section where: Q, N, and h shall Ib/mmBtu heat input.
of the facilities which were in existence on include the parameters for the facility in
June 8, 1972. may be allocated in any way question and for those facilities which
among these facilities provided that they were previously constructed or received 326 IAC 6-2-4 Emission limitations for
will not result in a significantly greater air prior permits to construct. The limitations facilities specified in 326 IAC 6- 2-1(c)
quality impact level at any receptor than for all previously permitted facilities do Sec. 4. (a) Particulate emissions from
that which would result if the particulate not change. The Q, N, h. and Pt for each indirect heating facilities constructed after
emissions from each of these facilities facility at a source which begins operation September 21, 1983 shall be limited by
were limited to Pt; and provided that the or receives a construction permit during the following equation:

Pt = 1.09

Where:

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

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

For Q less than 10 mmBtu/hr, Pt shall progressively newer facility will be more
not exceed 0.6. for Q greater than or equal stringent until the total plant capacity
to 10,000 mmBtu/hr, Pt shall not exceed reaches 10,000 mmBtu/hr after which the
0.1. Figure 2 may be used to estimate emmission limit for each newer facility
allowable emissions. will be 0.1 Ib/mmBtu heat input. The

rated capacities for facilities regulated by
(b) As each new indirect heating facil- 326 IAC 12, New Source Performance

ity is added to a plant Q will increase. As Standards, shall be included when calcu-
a result, the emission limitation for each lating Q for subsequent facilities.

9-9-88 Publish1d by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 99
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40 I. COMMAP4D

DAILY STEAM BOILER PLANT OPERATING LOG

FUEL USED

0 FLUE GAS
STEAM PRODUCED COAL - 8TUj'Ll E

(10 InL~da OIL - OTUIGAL

In CAS- 02/~OCPO OR CO 2 (Avg %) TM

BOILER NO. BOILER NO. BOILER NO 3 59 eii
A S 2 3 4 534 1 z 3 4 1 2

I____ I _____ -1

________ ____ -_6__'100

"C' L) rC<YI f 3CQ -12',(Mf ___ 11.. - ~ -

TOTAL E Rq C)2;-
AVG. 17. i:cx :c lzf~ -A_ z -s (CR __z 12- 0 . 1 - __ -±

0 lp ? 0& io 3qo I 1w _0_0_ ____l " W rAq.

'2)C 14001 0 p0 I IZ~ 3)QQ0 1__ 07 -1_ 1 _fI___1.01l 1

)X'0 /,1000. 1/oo C' r 16)4 /40 /0- IA 1Z
11,10( /1 Is /cl r I0O 22 __ _ 10.00300 1-1. - LQ IGo

3, 3 A0 fca 000 coo _ IIiZ .nQ ,P %.6 PO 9'2
TOTA I'A53O0 1~~jy &~J7 52c' f.-~O Qri,_00i

-Loc o I I or 0QQ~i -5mcI) 0 c 4003
-5 3 -00o )Ivf 2 '?00 13, 1-4I __ -0-31. rA4

TOAL qJ}* 153 ) 1/o0 2-Fy _ IS__ 44 - -72L 2 00 __ .1, 0. 5 D. 1065 '73: !U !2 3
AVG 9129 1, 00,oOi 31,00 qi~ ___ 7'I 1L4-ooQ)oYV I I 1

D_)______- 0 0 01 r)/A 1 '/Q /1) (
72't jj'J" c(/Ao /)p.(IrD f~c ___406 ML I',' 10,D IO -'//0
A20 & -1 o0 //00 Il Z0 0fi 0/1 r, lf Di2 m -. 411 '-'

STOTAL IT 1 .~Q' 22~ k
S AVG Iw010

_--6 A flVfIS SHii I I SEOND SIFT1

TOT AL SEMPOED, 00 r) ~ a~CX I'3c4 L0C 0 t) ) 9 (I3

C.3Y SOOT 3SLEOWN 1 n 'L5' IJ J 3 ' c

14PEATN ODAATO - ;R Al If ./( o~:

C. TOTAL SMOR OPFTO 00c

I. 3. EMS lCRn, UN OF FEuL

C.2-OV SOOTEs /5LOWN~ X

1.~-. FIREMAN
.TAL SIGNATURE OOCPEEOPAAINIEGOEE
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* AILY STEAM BOILER PLANT OPERATING LOG 4OM~4 SAC
FUEL USED

o FLUE GAS

2 STEAM PRODUCED COAL - BTUILB ____

-o u OIL - BTUIGAL.
(A 2 OR COZ Aug%) T

uswC GAS - DTU/SOOOCF __________ (% Z
9.bOILE" NO. BOILER NO. BOILER NO0. nos

A 3 1 2 _ Sas 1a7~ 2 Z

603C0 J Z _____)C l95 I__ ____ ___

)20 141 -7W _qLJ 1 41 0 39 _

0230 ___ "e__ X' q -X)20-
~~X) -2t-O ___ - -i~ 115- 116_ ____13.7_

Cq',) t 7a.. L2.Ci2 7]('y') 6___i' 6__2 l1 .5 6 q4

I_ _ 666a___2 10,0 11. 4_14 3.L'

TOTAL 96,~c D~200/o i..__ .
11,7V lrw It/ 6120 000 130

_T;152 -7 & 6 qwo /'Ol yqo 33_,__ p~
9ID It; ol.X 1,200 *4*~* fCe'0 12-__ ____ 4L.. 0- 1 LL4$[T;:

))0 -/Z7 -- O --'Q /2-L0 /910 - O- --1 -5J

LL.L~16 0, 16..4 ..1..L Y;_0 j ZL!L&Q.q
o -3 ___c.L ___0~ - l -Q~Q

U I2 ' u LQ 2%t--- -0 __71_ 1 1 10 *

TOTAL. 5_L5 oO ; 4 po 512M~ hT-Ati..i.1.-4 0 -0 /_ 10 z53 Z0 zD*11
AVG, q/ 8 Mo .. ~ Q 0p ~~~

162(i~) 01'.1000 AOOQ 4"2 /0, /~. LP 0 '00 1 "e VO u)
1L- 64-; 000 lr2$ --

~O~f oQ _ j~ -1?" W/ 'LL z.
I'l3 I___ _____ Ea __0__j 14

S:: 10CM _____c ____ iii)i __ 11±2,0 tI~

TOTAL 14/166 !: N40 .

-OA-T7;7' ta, (h I Lc 121 1(2/h' 410. 5 X76 I~ B~
________________________OPERATING DATA .I..

_______________F_ FIRST4I FT 40, ~ SEEGID SHIFT 6____
A. STEAM FLOW FINAL (IntcE~gor) :752z7 751.2-70 9 /nvz S.q I!Z 2 9
Is. STCAM FLOW START 35230.5 / ' 5-3"527 752 (~'7 53411 E cs
C. TOTAL STEAM PRODUCED N-M6- t5200 4,50Do 4A9-fp 1;/Q'700 ILWI(
0. LOS. STEAM PER UNIT OF FUEL

E. SOOT BLOWN 0200
r BLOW DOWN TIM E: 010GAL3..5Z-t o2 CJ! TIME 00 GAL. Is" ~.Z 0 TIME

G .DEG EC DAV

OPERATOR £4>)v~6A-P4 (~~X eDr A. ~/ W
V rIRCMAN _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ fJr gfb /m -s..
J1. TOTAL MANHOURS OPERATION y
II RtEMK5 ftCrtifntconret-crsE) DACG~ 0015 i~~b4 ~Z. -L

ciL -e'~vs3'z *, C.Il

DATE jSIGNATURE OF CHIEF OPERATING ENG0INEER

!FFORM 1458 PREVIOUS EDITION WILL SE USED.
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-. COMA.4

DAILY STEAM BOILER PLANT OPERATING LOG IOMN

= FUEL USED

STA RDCD0 FLUE GAS

ISTEAM (10PoOLIC COAL - *TU/LD E

-0 Wig OIL - OYU/GAL
x- I- OORC2(t ]TEMP

fA C GAS - SYU/OOOcr

___ _ MOLE O.MILER MIO. SOILER'NO. 32-s
A a..~- 1... .. 2 1 a 3 1 I " '3 '5 '

Q03 I . 27QU)) iO0'y) _5Q J3q -71 /Ls- 16. __ 3

*ls 130 :Z-70Cx ltJ. C ILY$.J7 ( O Z _2 a m 0~. 0 Q4q_

0230 119 29(xN) xx-' 520 24? .10 s.l

(X /fig 2_O2) ___ (02LJ(o 221 ____ _ _ in.~ iY q '30 L)
o'__ ro 1/1 Z C agT 1!p l- 71t)lt QQ ql-5 ~

AVG 1 - 26(Z-7 O-f ' sg1 232 -79 1 2.33 , ID, 1 -14.0! 4 3 2. .35

/16?' goc b 'Ao 15- 7/ __ 1_C___2s
-~~ ILL -_ _ _6'_ _ _ _ _

IiG. 11 10 00)foo f/_ 99I /40 1 I~ I t. (1' _

7. "Coo 'U~22 I.L ~(___1;/,:)1QI BL.o q66/ ___1 1_ _

11tw __ _ '0002 AI. J~L. ':

TOTAL ____, __~t3t~n __zco q? _3w655. ". X1/-

?35_ 9 00v~o _____ 0 /37g Z5hII~ 0157~ )3.~ - 2"V

_________6___ 12 o" 9/ 7C0b 5 2$ 72 1.. /

f:. STEAMt PLOW^, START") ;L I' 7_1 11.3- /0-0? ~ 4 ~ 37.2C

IN :2IMPRODU9EO .Z . 000OC ; LX2 ILL -l-"
/c ~ ~ ~ TME a..q20: TIMEo,_ c ?V9 -7"!r/ ,010 e

r93 OPRAO 44 )oo kIII0 S-. (,A.hb .230 7/ 115.- s
TJ I. FIRMA T

I TOTAL. MAN.OU. OPERATION7- bO ly~z

jSIONAUPERATOF CHIEA OPRAIG NINE

A~~v. 0 l*.7 8 F 145814 PREVIOUS EDTO4WLwE S

A. STAM FLW FIAL Oneffrtor) '75 3 8rc tq7
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Coal Analysis
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The laboratory data sheets were not suitable for reproduction; therefore, the

coal analysis results are presented in the following table.

AS RECEIVED

BOILER # RUN # STACK ID* BTU/LB VALUE

3 1 SCB 11209

3 2 SCB 11281

3 3 SCB 11316

4 1 SCA 11433

4 2 SCA 11369

4 3 SCA 11365

5 1 SCB 11794

5 2 SCB 11463

5 3 SCB 11995

5 1 BP 11339

5 2 BP 11359

5 3 BP 11344

* SCA = SCRUBBER A

SCB = SCRUBBER B
BP = BYPASS
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APPENDIX E

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

Stack ID: SCRUBBER B Stack diameter at ports: 5.0 (ft)

Distance A (ft) 7.0 (duct diameters) 1.4

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) 5.6

Recommended number of traverse points as determined 
by

distance B: 20

Number of traverse points used: 20

5.0'

A
0
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PRELIMINARY SURVEY DATA SHEET NO. I
(Stack Geome",)

BASE PLANT

DATE SAMPLING TEA

SOURCE TYPE AND MAKE

SIOURCE 'NUMSIER& -#, INSIDE STACK DIAMETER "

EN &9UER13O&- 10/ Inches

RELATED CAPACITY T I

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER

0Inches
NUMBER OF TRAVRSE NUMBER OF POINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(in chee) (inche)

I 1 5-_

OEHL FOmm 15 46APR 711



PRELIMINARY SURYEY DATA SHEET NO. 2
(Velocity ard Temperature Traverse)

ASE A

BOILER NUMBER

INSIDE STACV/DIAMTER'

0 Inches
STA'TION PRESSURE

2W, q ?rIn HC
STACK STATIC PR Z SUR 

InH2

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H2. STACK TEMPERATURE (0)

Z ,//  2-3 ,22

3 ,4_ Z__3 .2D
, /__ _ _ _ _ _, o , / 0 9

,/'7 5/6y"

,Z3_ __ __ __

e-7 ?3 16 / 1616

1-o

/0 z3 75-/ i~

_ _ _ _ _ _ _ _ _ _ _ _ _ __-I

MO?- o,--- . 3.224

AVERAGE

- ,,- •, 47 i
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PATCES

ILTIER NUBE (H3 06053c 3to.

HaltGR (Silter Gel 016qq

Totl Weight of Paticla Collected a

ITEM ANLSI NAL WEIH ALY IAWISH ANALYSI AER

MINE 2 31420

VOLGE 3O 41 i#V_ _

2 439
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BAS DAT'RN NUMBER_

PARTICULATES

ITEM FINAL WEIGHT INIT IAL WEIGHT WEIGHT PARTICLES
(SM) I (do) (am)

FILTER NUMBER3,jz , 051

ACETONE WASHINGS (Probe, Pant 55, 74 / 7
Hlt F"lter) 9L7Y/7 4 73 5-C ;00 7

BACK HALF (If needed)

Total Weight o Particulates Collected

II, -- WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER I (H20)

IMPINGER 2 (H,20) /jo *.,

IMPINOER 3 (Dry)0.

IMPINGER 4 (Silica Gel)

Total Welgo, of Water Collected

Ill. GASES (Dry)
ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE

ITEM2 34

VOL % 02

VOL % CO

VOL % W 2

Val % N 2 a (100% S CO 2 . % 02 . CO)

AD FEe 651 REPLACES OEHL 20. MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN Hum ER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

(a,)" ) ('))

FILTER NUMBER '723
ACETONE WASHINGS (Probe. Frnt
Hal Filt.,-) /c3. s-373 /03. -27'' .,O0 S--

BACK HALF (If needed)

Total Weightf of Paruiculates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(s') (Pt) (m

II4PINGER I 01120) d J 2  G O . 5 5 o
I"PINGER 2 (1120) Z t a m 6

iMPINGER 3 y) 0

IMPINGER 4 (Silica 0.1) o 0* o

Totl Weight of Water Collecte 7
Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VOL Z O

VOL 0O2 
0<1 __ _ ___ _ _

VOL % CO

VOL % N 2

Vol % N2 a (100% . % CO 2 . 02. % CO)

AMD sORM 651 REPLACES OEHL 20, MAY 7S. W11CH IS OBSOLETE.
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VISIBLE EMISSION OBSERVATION FORM No. ,

COMPANY NAM.E OBSERV TIONLP T SART TM N ii

S 
0 i5 30 45 COMMENTS

CITY STA 1' 2 L __ _ _

PHONE (KEY CONETACT) SOURCE 10 NUMBER-

CONTOL SOPERATING MOON

L 7,

OESCFJISE EMISSION PONT

F,>:. e A '.I < P "

10

HEIGHT AOVG, GROUND LEVEL HEIGHT VE TO OSEER I I
- - Stan '-I) End k

DISTANCE FROtA OBSERVER DIRECTION Rom OBSERm I 12

Smv End L/ Start A)End13LDESCRIBE EMISSiONS 1
Son End ______ - --

EMISSION COR ( / IF WATER ACIE PLUME Is

Stan! I OORd V/ AtathodirL Detactred 0- -
POINT IN THE PIJME AT WHICH OPACITY WAS OETERME Do I

Stan / 00 End L~17

DESCRIORLUMf BACKGROUND is
S116ar4t4La- End'
BACKGROUND COLOR SK CO1.H

St aj24 End Stl I End L.-/ 20
WINO SPEW WiN DIR - -E- 21! _,

suan ;2,ul).KEnd / _ - -5
AMBIENT TEMP En WET BULTMP7iii22 <tar L

S,:4 End23

Stack SOURCE LAYOUT SKETCH Draw Nt mw -

ith C! 2.
PkjflW

Sun + - 25
Wind - - - -

26

int 27

26

2,

30

!1NAME (PRINT)
O b s eg v e sa P o s itio n , 4_ W N I , ,A

--" ~101 ._-,,....J OsEvr S.*.-' /.fI TE1 . "

,j , , ,,,,
S iE BY '''DATE

ADDITIONAL INFORMATION SnLchnLn MI4a/C ~ I I



VISIBLE EMISSION OBSERVATION FORM No. /D

COMPANY N IA-E OBSERVATION DATE START TIME END TIME

77 __ 0 is 30 45 COMMENTS

2 a'cTATE -_ZI_2_ _

k I 41t 9 7/ 3

CONTROL EQUIPMENT OPERATING Moog 6 0-1

,T S
Opc E SSION,_ __ __

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVE 12 , I __ I_______I__

Stit 3 . End t-~ Stalt Ljs) , End -- -

DESCRIBE E iONS

Stan End 0" ", a .t__
EMISS2N CO , IF WATERO,.P1 PLUME., 1

I~ /AE- Attached Dtce
Slat t n I ";.
POINT IN THE PI.UME AT WHICH OPACITY WAS DETERMINED __

Start /0 End / 17

DESCRIB , PLUME BACKGROUND y-Q A tA18 =S

BACKGROUND C R 6X SKY CONDITIONS 19

Sian? G-o'sEnd~-- Stal CI\ c End 20
WIND SPEED WIND DIRECTION

Stant Iy End L'start s wA End 21
AMBIENT TEMP WET BULB TEMP Ri 2

Stant I End lI
23

Stack SOURCE LAYOUT SKETCH Draw North Armw-
with CC- 24

Sun +4) . " 25

26

1 .~E33t Point 27

28

03

OBSEl R'S NAE (PRINT) ' 7

ORI t..ETI _'S "./I

ADDITIOAL INFOMATIONERTIFEO BY DAT

Ci ~ ~ ic~l ip e!o



VISIBLE EMISSION OBSERVATION FORM No.

rMPAONEKE OS IOBSERV DATE START TIME {

STREET ADO L 7ri7 SECA
0 is 30 45 COMMENTS

-IYSTA 123P 2
PIONE (KEY CONTACT) SOURCE 10 NUM E

POCESS EOUIPMENT OPERATING I 5

CONTROL EOUIPMENT OPERATING MODE 1C 1

o' MBE Mpa/WE POINT
BB M a -- _ I

DISTANCE FROM OBSERVER DIRECTION FMOSRVR1

DESCRIBE EMISSIONS / _ _ _ _ __ _ _ _

StmI IAnf4 End y'1

EMISSION WLR IF WATER 0FPE PLUME 15
POINT AT J An-ahed Detached 0 - -_ _ _ _ _ _ _ _

PONIN THlE PLUME ATWHICH OPACITY WAS 0ETRMINO 1

Stan .. u End 17

DESCRI gUPLUMEACLOU UT is

Sun -v1*s - End
BACK(GROUND COLOR /K SCONOIT)QNS 19

Stat' Sta L - End 20
WIND SPEED VWNO 0 RECTIO 2

Stat /S End Stan, Ed21 SN P NT

AMBIENT TEMP WE BUBTM e'n 2
[Stn~) End v 23

Stack SOURCE LAYOU"T SKETCH Draw Nanfi Amm __________

with er-24

Wind

b ~Pint 27 _ _ _

28

4,29 __

Observes positoon O8E CSl t(PIT DAT

OBSERvllp lSrr L /U DATE

ORGANIZATION

CERTIF ED XYT

AdIfNAL INFORAATION )



APPENDIX F

Boiler 4, Scrubber A Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: SCRUBBER A Stack diameter at ports: 5.0 (ft)

Distance A (ft) 7.0 (duct diameters) 1.4

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) 5.6

Recommended number of traverse points as determined by

distance B: 20

Number of traverse points used: 20

5.0' 0.0'

A
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PRELIMINARY SURVEY DATA SHEET MO. 1
(Stack Geometry)

* ASE PANT

4" f 1,3 6gss /9- e/C w -
DATE A

SOURCE TYPE AND MAKE

CC/3tL fjgzBOURCE NUMBER INSIDE STACK DIAMETER

,5C. 6 6 - 0 Inches
RELATED CAPACITY FUEL

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETR

Inches

NUMBER OF TRAVERSES N NUMBER OF POINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE

POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT
(Inchee) (Inches)

2-52 __ _ _t.__ _ __ _ __ _ _

V 13,.43 __'_,__"

<7 3-, I-7

OEHL PR 7s 60



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

BAS, DATE

D.:UMBER

L4~ 45
INSIDE STACK DIAMETER

Inches
STATION PRESSURE

2q. I InH&
STACK STATIC PRESSURE

- , -- 1In H2
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN M20 STACK TEMPERATURE (OF)

0/ /0 / .
_ _______ ,2.o2- 2. z IC'

.2 V 3 i /, C! Z

-/, .3-7 /02 7 a

7 3_3 IO __/ _ _-

,. FORMo /1I AVERAGE..7T , 3 /_"_.____z.

AVE RAGE

OEHL o 16 61
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
ASE AE RUN MUM CR

I1

Elo N. UE SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(SO) , (ON) (onm)

FILTER NUMBER 3 Llq ,2_ __2 V, o_ _

ACETONE WASHINGS (Probe, Prmt
moll Filter) 00, VY'tz- lge, 52-g 0

BACK HALF (If needed)

S: : i
:

TotaI Weigh, of Particulates Collected

I,. WATER

ITEM F,4AL WEIGHT INITIAL WEIGHT WEIGHT WATER
(a)(a,) (iou)

IMPINGER 1 (7120) o
IMPINGER 2 (H20) 2
IMPINGER 3 MIT) 2-5

III.

"'"°"'"'° 4I; (Slca0

Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE! 2 3 4

VOL C 2 o

VOL % 02

VOL % CO

VOL % N2

Vl S N 2 a (100%. % CO 2 . 02 CO)

AMD ,,'?'e 651 REPLACES OENL 20. MAY 79. WHICH IS OBSOLETE.

63



0. -. c

00 O.1w

6-, - -

I.-

I.- I. .

0 z 9 h

hi 
--. 

.J L

? L 0 (

I->

2w

h(i

0~

'A,~

a .0 0L in-J

0. F4 L

WW

0 er

I-

2~
Ua r.J

x

.- cc 1- 25

-- -1z l
-64



AIR POLLUTION PARTICULATE ANALYTICAL DATA
RASE DATE RUN NUMBER

L NUMBER SURCE NUMBER

c °teJ _ 
' ° u

___ISO

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(901) (901) (am)

FILTER NUMBER D69"'<"""°'°'"0,J//3 0 ,0 < "
ACETONE WASHINGS (Probe, Front
NHl Filter) ~O~ J Q IL2.Y 7_______""""'> /o , 2->., l . A-L-77 LO, Lo _
BACK HALF (If needed)

Total Weight of Particulates Collected * 0 3 2. 7,m

II. _WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WA rER

(9m) (am) (i)

IMPINGER 1 (7120)

IMPINGER 2 (H.20) .

IMPINGER 3 (Dry-) )__________

IMPINGER 4 (Silica Gel)

Total Weight of Water Collected

IIl. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VOL%. C02

VOL %02 1 1/ _ _

/'OL % CO

VOL % N2

Vel % N 2 = (100% %C0 2 . %02% CO)

ADFORM
AMD F s 651 REPLACES OEHL 20, MAY 78. WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
DAE DATE RUN NUMBIE

out NG NUMBER SORENUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(am) a)(I

FILTER NUMBER TO,3/3L0, C~zs
ACETONE WASHINGS (Probe, Front
Hall Filter)/ 5 3 j7 j

BACK HALF (If needed)

Total Weight of Particulates Collected

If. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WIH AE

IMPINGER I (1120) ~O?0

IMPINGER 2 (H20)

IMPINGER 3 (Dy) 

q

IMPINGER 4 (Silica Gel)o

Total Weight of Water Collectedc- '

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
123 4

VOL %. CO 2

VOL' 02 /
VOL -. CO

VOL % N2

Val % M2 " (10096- % CO 2 . % 02 % CO)

AMD FEBS4 651 REPLACES OEHL 20. MAY 7S, WHICH IS OBSOLETE.

67



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

" , ~c-- °  t
BOILRJM me

INSIE ST ACK DIAMETER

S 94Inches

STATION PRESSURE

A~J'~1In Hg
STACSAT~.,UC sTT .I RESSn 

H20

SAiWPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 p - STACK TEMPERATURE (OF)

3 ,22 /4 /02

5 ,3o 5 (o-

7 /oz3 /0 IC,-

i) __ _ _ __))

AVERAGE

OEHL FORM 16 68
APR 78



VISIBLE EMISSION OBSERVATION FORM No.

COMPANY NAME OBSEIRATIONOATE START TIME END TIME

SREPDSC 0 Is 30 45 COMME14TS

L <., 'y1-5sonS - 4(62,77/ , , ¢.
SOURC 100 NUMBER

PHONE (KEY CONTACT) OUE_ _ _ _ _

PCESSYUIPMENT ~OPERATING MODE

CONTROL EOUIM OPERANG__ mE a)

DESCROE EMISSN POINT

10

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO 08SERVER
Sian

4-6sat 16 End - -,

DISTANCE FROM OBSERVER DIRECTION F 0 OBSERVER 12

sa t ')0 End Start End "J 13

DESCRIBE EnISd/ ,/1
SI.. / - 9 n En 14

EMISSION COLOR J IF WATER DR 9KLET PLUME 15
Start Ij/& End Attached Deached0 -6

POINT IN THE PI UME AT WHICH OPACITY WAS 0 .RMINED

Start P'-' End V 17

DESCRIBE PLUME BACKGROUND /S

start 7-i K AEnd -

BACKGROUND CL R SKY CONOITONS 19

start -K-. End -' Stant -5 9 End 2

WIND SPEED WIND DIR-CTI9N

S tart E nd i,,  S tart . N E nd 
_-_2 1

AMBIENT TEMP WET BULB TEMP RH r].M 22

Start : End- 
-

23

Stack SOURCE LAYOUT SKETCH Draw North Arow -
with (- 24
Plum

Sun + 25

Wind
26

X Emssion Point 27

2 28
29

30

~ \~~2'Q \~ ~ Otservoes Position C4-3 R~.AE.fi1. ("
1 OBSERVE EAI,E DATE

- ~~un4 n -o Line ,Qc
1ADDITIONAL INFORMATION 14,1FEg

691 r



VISIBLE EMISSION OBSERVATION FORM No.T 0

_CO___NY NAME OSE IO AT, START TIME ENDTIME

kA -.,, /7 e' z '? bC. I' z- I .
STREEr0 30 45 COMMENTS

MIN

I _p _ _ _ _

°'lo ,-",/ $Z1671 ,3 ,, o-
PHONE (K(EY CONTACT) SOURCE 10 NUMBER -) - _________

' C -)..

PRC~kEUPETOPERATING MODE I ___ _ _ _

Cq~% MrlOPERATNG MODE _ _ _

O E C.,MBE EMISSION POINT -,

10 
•

HEGIHT ABOVE GROUND L.VEL. HEIGHT RELATIVE TO OBSERVER
See l5 / 11

DISTANCE FROM OBSERVER 1  DRECT5NR OBSERVER 12

Stan End ~ StEvd 13

DESC a NS C 14

SnEnd- -

EMISSIONPLOR \j IF WATER D )PLET PLUME 15

starttf I - End 1' Attacheud U7DetachiedO - _ _ _ __ _ _

POINT IPTTHE PUME AT WHICH OPACITY WAS DETERMNED O_

DESCRIBE PL tE BACKGROU140

start / KN , End 1

St: AS~RUN :P Or e Y O DT I N D a N r

w2B "Snd 20

dStart j End 21

AMIN EPWET BULB TEMP RM. P t 2

Em ission Porn t 27, , ,

S30

0OBS ) E R S |NDATE =R N ,

-- ORG NA I~jO @.- % ~ J

0 E isson Point 27~LS

AD .-- IOi7 C. ;RTIFIED B't ., e t

28



" VISIBLE EMISSION OBSERVATION FORM No.-Ti-4. L,
rCt I

PA
N Y..  i.'AiE OBSTEVATJOATE START TIMEI

STREET ADDRESS )XE

S.wr-) I 0 Is 30 45 COMMENTS

CcY STATf ZIP 2 (1 CI) ~ L } 3 g

PHONE (KEY CCNTACT) SOURCE 10 NUMBER

___ EUIPMENT .OPERATING MODE b I
CONTROL EOUIPMENT OPERATING MODE

DESCRIBE EMISSION P0?T 0

HEIGHT ABOVE GrOUN LEVEL HEIGHT RELATIVE TO OBSERVER 11

'1 -Stan % End L/_ __ _

DISTANCE FROM OBSERvEq DIRECTIO ROM OBSERVER /1

Sr , 2 0?"' End S'art End . "/

DESCRI O S 
13

Stan r-22 n~d14

EMISSION COLOR / I WATEr LET PLUME 15

.stAi End Atachnd-
PO:NT IN TH[MEf A WHICH OPACITY WASDEMND___________

Stan? _OQ End IL'17

DESCRIBE PLUE BACKGROUNO a

Stan En6, End-L-

BACKGROUND COLOR SKY CONDITIONS / _.

Stan Ui 0 End 1/ Stan S Cnd120

WIND SPEED WIND DIRECpN -

5 End Stzay Erd 2

AMBIENT TEM P / WET BULB TEMP RM. pmeIt

Star End 1,_ _ __ -- -

Stack SOURCE LAYOUT SKETCH Draw No2-_ A-r-w

Sun + ) 2S

Wind ..
26

' Emission Porn 27

26

29

30

0 VERS NAME lPaJ.D

OBSERV7",S. I rDATE .

- - - -ORGA NIATIO

ADDITIONAL INFORMATION ?

71- 
-uInl 

n l 

i



(This page left blank)

72



APPENDIX G

Boiler 5, Scrubber B Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: SCRUBBER B Stack diameter at ports: 5.0 (ft)

Distance A (ft) 7.0 (duct diameters) 1.4

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) 5.6

Recommended number of traverse points as determined by

distance B: 20

Number of traverse points used: 20

5.0' 0.0

75



PRELIMINARY SURVEY DATA SHEET NO. I
(Stack Geomety)

BASE ANT

DATE SAMPLING TEAM

SOURCE TYPE AND MAKE

S1OUNCE NUJMBER |INSIDE STACK DIAMETER

4; Inches

RELATED CAPACITY IT"UEL

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER

Inches

NUMBER OF TRAVERSES |NUMBER OF POINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(Inches) (Inches)

SIq-- 13

6i

OELFORM 15___ __APR 7_ 76



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

BASE DATE

BOILER NUMBER

INSIDE STOC DIAMETER

Inches
STATION PRESSURE

,?-g, L/In Hg
STACK STATIC PRESSURE

In H20
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN HID V STACK TEMPERATURE (OF)

IN ,2-s 5 -2//?-/Y 2-2 11-3____

3 /- 23 _ j__

12- /6 /1/
.€- I -5- 4zv /

___ __ __ 5-6:: , z3 ___ ___ _ /V

2 2-fl 7- //?
,- 7 //13
2. 7 Cy 15 //3
2__1_ 2/21 ) 113

,-Yo -3 _ _ _ _ _ _ _ _ _ _

,'yo :. _ __._ _

AVERAGE

OEHL FORM 16 77
A. . ..... .... ... ........ ... . . . . . . m m m
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN IF. h

BUILDING- NUMBER SOURCE NUMBER

PARTICULATES

ITEMFNAL WEIGHT INIAL WEIG WEIGHT PARTICLES

FILTER NUMBER 6., / 7.I

ACETONE WASHINGS (Probe, Front * (2 -

Half Filter) /I77 9, •

BACK HALF (if needed)

Total Weigh~t of Particulates CollectedA

II. WATER

IT MFINA L WEIGHT INITIAL W1 ( .111 WEIGHT WATERiTEM (d~n) CD, (ia

IMPINGER I (H20)

IMPINGEo 2 (H20) 700.e

IMPNGER 3 (Dry) 7,5 e. 7

IMPINGER 4 (Slica Gel) /0 ,6

Total Weight of Water Collected

Ill. GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS
ITEM 1 2 3 4 AVERAGE

VOL CO, 7,'- 7,2

V O L " 02 1 2

VOL 't CO

VOL % N2

Vol %N 2 = (100%-%C0 2 . %02 - % CO)

MDFORM
AMD FE 4 651 REPLACES OEHL 20. MAY 78. WHICH IS OBSOLETE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

AATE RUN NUMBER

SUILIN NMBERSOURCE NUMBER

PARTICULATES

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

FILTER NUMBER 9 07 7

3 -- Z '17"ACETONE WASHINGS (Probe, Front 0-0 '-

Hail Filter) 2/6 -'g 12.2-(pz f 21Z-(JZ
BACK HALF (II needed)

Total Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(a) ((9 -a)

IMPINGER (20) 00
IoI.,E, 2.(1120) t, o o. / -0

IMPINGER 3 (Dry) c)5 6

IMPINGER 4 (Silica Gel)

Total Weight of Water Collected

Ill. GASES (Dry)

ITMANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGEI 1 2 3 4

VOL 17. 0 2

VOL!/. /. ,/. "_ __ I. 0A,

VOL CO

VOL % N2

Vol % N 2 = (100%. %CO 2 . O. CO)

ADFORM

EAMD F 4 651 fiEPLACES OEHL 20, MAY 78. WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BAS DATEJ RUN UMBE

BUILDING NUMBER SORENUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(e1) ( )

FILTER NUMBER 6 p2 8 4"

ACETONE WASHINGS (Pobe,. Front /6 '1312' 7
Hall Filter) 105, 7 5 --;; ±

BACK HALF (if needed)

Total Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(glr) (lir) (inm)

IMPINGER 1 (1120) 
,. 

- 7

IMPINGER 2 (H20)

IMPINGER 3 (Dry) 5
IMPINGER 4 (Silica Gel) 

57 k< ~

Total Weight of Water Collected79

III. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGEI 2 3 4

VOL%C02 (,0 _. &__,. _

vOLo2 , 4 /1.,-2_ p, .

VOL ", CO

VOL N 2

Val% N 2 = (100% S C0 2 . 0 2 % CO)

k~DFORM
ADFE 84 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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VISIBLE EMISSION OBSERVATION FORM No.
COMPANY NAME OBSERVATION VAE . STAHr MOmE- N

-__"__-__.___ -, ±Q. . '-';-

STREET ADORESS 
SEC P

-sI o 71
0 15 30 45 CoME

C.I_ stAT c.. , ,p".> _ _ _ .. . .

PHONE (KEY CONTACT) SOURCE 10 NUMBER -

PFOCESSE OPERATING MODE 15
CONTROL EQUIPMENT WI OPRATING MODE C> -DTR. "1

" J 7- En1

SDESCRIBE . M AKRUD1

104 /

Stan !T End E I

EISACRO COLER I WECON ROOSERLE 125

Stan j ¢ .K,.kwv5.n Attche Detche 0" -
POINT TEPME WEHPCT WULS DTEMINE 16 e~e~

Start k.C En En1tr J7. n ~r ~~

13DESCRIBE P UBAKGOUND Is

Sun "/Z 2 End1

E SIC LOR IF -S A E CO D T P UM 15

Stant End s tatce Ea d 0 - _____

Start I End 21

[ A MBIFNvTa' NTEMP )(, WE BUBTMP Rpwt 2

I ____ ._ End -End .-- ' --- ----1-. .

........ _ _ _ __._,__ _ _'__ _ _ _____ _..__ _ _ _

start 
"J4A" .nd.~- 

Sta -%-, 
i 

End 23.Kt z -- 24---

WindEnd JI- o 
-"__

1 26

ission Point 27

/ 29

04E-FVER'S NALLPRiNT.,j

Observer's Position A1_______ -

OBSER ~S StGtJAIU BE ID

LineOF(GANIZATION

1 AU~rtONL~ro~IMCFO CRT1Fli) DAll

1277777



VISIBLE EMISSION OBSERVATION FORM No.,Q -5 -
COMPANY AME OBSERVA..3N DATE START TIME END TiME

STREET A S.C
4 750 15 30 45 COMMENTS

CITY JSTATJ 2_

PHONE (KEY CONTACT) SOURCE 1D N LUMSER - -'4
0, 0o (/)

PONTIT- EQUUMET PER MODE

HESCRI AOVE KGROUND ;l H T

St -.... t It tJEn End

10

DECGRIOUE OBSERVE

S iSan q_) E -Td1 E4 2,
DMISSINT FRO R ITERTIOL OPLUM ET 12Stan End~n tatEn 17

DESCRIBE P SACKSOUNDE A

Stan Ind

EMISSIN LOR SK CO °IE7kS PLUME

S tart 4. I ' E'd S ttart ed Cetach d 0 E

WONA IN H M ATWN DETIONE- -D-

Endn Ed 1

Start ..Z5 End End_____

StickG UN SOO URC LA Y O SK TH D1wN9iAr~

Start + 0 2 EndStrt_ _ _ _ __En 2

WSn -24

27

wIh CT 24

28

30__ __

- 0 lITVER'S M

OBSErS S N7~RE DATE

140' tz I p

tlon Line-

ADDITIONAL lNrFORMATtON RFIDVAT
85j 1;~



VISIBLE EMISSION OBSERVATION FORM No.

COMPAXY NAIVE O8SE VATIO Al~ START -IUE 127
STETAOE0 15 30 45 COMMENTS

CITY ST43, ZP

PHONE (KEY CONTACT) SOURCE ID NUMBER4

_FOESEUPE' OPERATING MO 5.

COTRLOUPMNTOPERATING MODE

DECRISE EMI ,S -ON PI a " --

s,______- Sin 5End "ii Z- 2L,4
DISTN FOM OSRvE DIECIO W RTMOBSERVERE ,sLL~
Stan 2/6 /0 " End StatcEnd Deac.(7

1

s,,rt 0 -. Et -10

H ESIGH BOV GI. U NDLVL EGT XIYEBATO OU3iO ... 18Start Sta End

DINSTANEED FROOSERERDIRENEA1

Start Etan ; 0 End 17

DECRIBE P ME BC) 4OND Ed f.-

Stant EA.d End- S14 Ed2

start N A' End At' tache PLM Deace En 15

AMBIENT ,TEM E A T BUL A TEMINRD H

start / cy End 17-

.... 23
StaCIk SOURCE LAYOUT KETCH Draw NoBAC Aw -IsIS U4 24

star End - 5 1 2
P lu e ,

Sun + T 25

vnd 
26 __

Point 27

28

29

30 - -

S SPo yS [I'VER'S ME Le PlUi)

's, po-t-lonOSSERZvS AS ' AT DATE-

ORGANATIO

tun oaon7.X cz
CERTIFIl BY DATE

ADDITIONAL INFORMATION__ 86 IY



APPENDIX H

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

Stack ID: BYPASS Stack diameter at ports: 5.5 (ft)

Distance A (ft) 11.5 (duct diameters) 2.1

Recommended number of traverse points as determined by

distance A: 12

Distance B (ft) 39.5 (duct diameters) 7.2

Recommended number of traverse points as determined by

distance B: 12

Number of traverse points used: 12

5. 5' 0.331

89B

89



PRELIMINARY SURVEY DATA SHEET NO. I

(Stack Geometry)

B ASE PL

(,7h ____5____ ____

DATE L fAWLINj

SOUIE TYPE AND MAKE

[ NE 4MBER ISD TCDAE

Inches
RELATED CAPACITY TYPE UEL

DISTANCE FROM OU0TIDE OF NIPPLE TO INSIDE DIAMETER

UX 0 6Inches
NUMBER OF TRAVESES NUMBER OF POINTSITRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDEPOINT DIAMETER INSIDE WALL IOF NIPPLE TO SAMPLING POINT
PERNENTETE ODISANE WROM TOTA ISTAE OMLN OTD

(In ches) (Inches)

323.5

OEHL .o...- 15" 90



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

BASE CBDT

BOLE IEM-/jD T

INSIDE STACYIDIAMET R 2
SInches

S TAT ION PR E.SSURE

n In Hig

STACK STATIC PRES1

In H20

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 ? 0 STACK TEMPERATURE (OF)

I .o 5c _,,,0

.___ _,__ _ j i(.1 12_ -,
-1.6

1~1L

AVERAGE

OEHL FORM 16 91APR 78
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE GPRUN NUMBER 0K

Sffl DIG NUMBER ZB"O SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
ITE 'l) ( l) i)I

FILTER NUMBER01 p

ACETONE WASHINGS (Probe, Front
moll Filter) __ __ _ V-5-. /C G o0 oi115

_____ __ 294s 0,0__7 _

Total Weight of Particulate$ CollectedC Si '

It. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(aim) () (go')

IMPINGER I (H20).

IMPINGER 2 (H 20) ~~/

IMPINGER 3 0 0.

IMPINGER 4 (Silica Gel) Zeo.
Total Weight of Water Collected

III. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VOL C2 9.40. 9

VOL % 0291x

VOL % CO

VOL % N 2

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

A ED FO 4 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE R RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER A- L) .) £, 'L /

ACETONE WASHINGS (Probe, Pwon4
Hall iter)

.%o,.,,,,.o ,j V5 )cf-. 0'ffC, od /7v

_____-- , /I?:, o

Total Wit of Partcultes Collcted 0 3 2 3

II, WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(9m) (im) (1M)

IMPINGER i (H*20) '' '50e~ a~tp.SOIP

Total Weight of Woat. Collected

II, GASES (Dry)

VOL % CO

VOL % N2

Val % N2 *(100% % C0 2 . % 02. % CO)

FED s4 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ASE DATE RUN NUMBER

I NUMBER SOURCE NUMBER
l" 'Jlr*U" r I iso Li 5"OE

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER • o,/6'7t

ACETONE WASHINGS (Probe, Fmt 1 1
HafFilter) 10$. TO&,7 6 /6-5. 7C,6- 0, /15.

Total Weight of Paticulates Collected

WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(8lm) (adm) (902)

IMPINGER 2 (H 20) o.,o . .0

IMPINGER 3 (Dry)00.0

IMPINGER 4 (Silica Gel) x '
Total Weight of Water Collected ,5~

II. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
12 3 4

VOL %C02 7____ i q __

VOL %02 .lo t/ /Op Io. 3

VOL % CO

VOL % N2

Vol %N 2 z (100%- % CO 2 . % 02 .% CO)

MD FEB4 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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VISIBLE EMISSION OBSERVATION FORM No. L.'A/f'-

CON PNY NAME OBSERVATION OATL START TIME END TIME

\ES SEC
MIN 15 30 45 COMMENTS

I15 _ ____

CITY STATE IP 2 I / IC

PHONE (KEY CONTACT) SOURCE I NUMBER

PROS EQUIPMENT OPERATING MODE 1
* - , 1&(9 , I

1CONTRqOL EOUIPMEtET OPERATING MODE J J.i. L I ________

DESCRIBE EMSSION ONT4 S _____"l ii 5 _ _ _

HEIGHT ABOVE ROJNO LEVEL HEIGHT RELATIVE TO OBSE ,2i .R5
IC-C . " Start End -

DISTANCE FROM OBSERVER OIRECTIO~ FROM OBSERVE 12 '
Sta4n End vStart End

DESCRIBE EMPSiONS114 ' _ _ _ _ _

S~l I" EndI
EMISSION qOLORI IF WATER DROPLET PLUME is

start R 14v<rdAttached 0 ZofDetached -

POINT IN THE PLUYE AT WHICH OPACITY WAS DETE 7 INED 16 -t_

Stn, 15 End 18 -.r •

BACKGROJ ND CO R SKY CONITJ9)NS 19 , I -

S.tart End/ s.tart & End v 20

w _so5_ EndStaND DIyON End V_______s<, 2. 15 3 1
AMBIENT TEMP E 22 I 5 8, __ pc

start End 74 234( (75____
Stack SOURCE LAYOUT SKETCH Draw North Arrow -
wiUth 24-Plums

Sun 25_ _ _ _ _ _

Wind 
26

27

28

29

30

OBSE (5 S NAME (PT)
K\Observer's Position 7 -A

OBSERVE SIG TU7 ,DATE

ORGANIZATION - 7
ADDITIONAL INFORMATION CERTFIEDBY DATE



VISIBLE EMISSION OBSERVATION FORM No.

COPN AEOBSERATION P)ATE START TIME ETE

STREET ADDRESS C

0 Is15 30 45 COMMENTS

__. _ ____ ____ __o _ ____ ___ so__ ____ __o _ _____._, __ • lAI _ ___-__ __ _,,,__

95to, -- 1 5CITNC = 
FSTA R2 '5 -5

T 
R

PHONE~~ (KE COTAT SORC 10 .NUMBER

PROCESS QUI PENTf OPER TING MO it s1 -

CONrROL EOA OPATIN MOE s 5 I /S _ _ _ _

DESCRIBE EM ISSION- a 5

HEIGHT ABOVU LVEL HEIGHT RELATIYE TO OBSERVER

I I " la rt '' n ' I -- _ _ _

-") End a7start Ed
DOISTANCE FROM OBSERVER DiRECTION RM OBSERVER 12

DESCRIBE EMISSOOdS,

Stant ~ End, 14__ __

EMISSION 15LOR IF WATER DROPLET PLUME is

Stan rt End Attached 0 Detacted 0 1
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMiNED -16

Stat ." End ' 17

DESCRISE PLUME BACKGROUND 18

Start Ends"-- - _ _ _ _ _ _ _ _ _

BACKGROUND COLOR SKY CONDITiQNS 19

StantI End L- Start k End 2
WINO SPEED WIND DIRECTION- - -- _ __________

Stant Z-5.6 End StantL)'C. End 21

AMBIENJT TEMP / WET BULB TM Hpc 2

start End fv/,--1 /7 23

Stack SOURCE LAYOUT SKETCH Draw Norlt Ana" - -3
with - 24

Sun + 25
Wind

C) 26

E~jmission Point 27-

28

2930 I
OBfRNr !,

OBSERV~fl' ~S~qNR~ yATE A
( z' kv

OR A

___ ___ ___ ___ ___ ___ ? 9%u -1~ DATE
/ADDITIONAL INFORMAnON 

99 ED
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VISIBLE EMISSION OBSERVATION FORM No.

COMPANY NAME OaSERyT)N DATE START TIME END TIMEe -,vmi- -, .s~ 12 1-& q 1-5"/l 1 /.4<316
STREET ADDRESS SEC 00O

We z7' MI I5 3 5CMET

_ _ _ _ _ _ _ _ _ _ 15 t 1-5_ _

CITY STATE ZIP 2

PHONE (KEY CONTACT) SOURCE ID NUMBER

•L f 6 1L _5
PROCESS ~Eq HVmm OPERATIN4G MODE S

CONTROL EQUIPMENT 1
OPERATING MODE

CESCRi S iiCI

HEIGHT ABOVEJQOUNO LEVEL HEIGHT RELATIVE TO OBSERVER . I , I

s t C, a'1-rt / End "
DISTANCE FROM OBSERVER DiIECTION FROM OBSERVER 12 5- L ~ ___________

14W 5 End L-' Start i End 13--V

DESCRIBE EMISSIONS I~
StnA n 14 1)2~ 5

EMISSION COLOq IF WATER DROPLET P.mE15 5 1 Ii /C

Start '1 v f,-v End Attached 0 Detached 0 -_

POINT IN THE PLUME AT WHICH OPACITY WASOEO , 1 /o /3 MI-E
Stan / End 1 17 10 £' 5 ._

BESC RGa3E. LU/Mr( SA CGN=TI 1

Start End Ed 1/2

WIND SPEED WIND DIRECTION

Start End 45 St a V - End 21

AMBIENJT TEMP WTBLB Tflf IR 1 2 22

Start 7? End 7  ________________ 23

Stack SOURCE LAYOUT SKETCH Draw North Anow -

wih Cr-- 24

Sun + 25

Wind
26

Emission Point 27

28

25

"p,, oi,,nO .,ER/VER No .PR
OberrsPoitonOdER R'SGN ) ATE

/4~ORGANIZ-n
'64 t ocat~on in-FC, 7(z

00, CERTIFIED BY DATE

ADDITIONAL iNOrIMAToN 1AE



APPENDIX I

Calibration Data
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NOZZLE CALIBRATION DATA FORM

Date Calibrated by f O,4

Nozzle Nozzle Diametera b c
identification D• D AD, D

number mm (in.) mm tin.) mm Din.) Imm (in.) avg

3. 3

where:

aD = three different nozzles diameterq, nu (in.); each
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.

Davg - average of DV, D2, and D3

Quality Assurance Handbook I15-2.6
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NOZZLE CALIBRATION DATA FORM

Date I Calibrated by ~C4t--c7vj

Nozzle Nozzle Diametera b c
identification Dn D , D , AD, D c

number mm (n.) mm tin.) mm ?in.) mm (in.) avg

S314) . 51? . 377 0c , 37-)

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.

Davg = average of D1, D2, and D3.

Quality Assurance Handbook M5-2.6
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NOZZLE CALIBRATION DATA FORM

Date Calibrated by _t, &

Nozzle Nozzle Diametera  b
identification D1  DI D AD, Dnumber mm (n.) mm tin.) mm in.) Imm (in.) avg

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 DI , D2 ' and D3 '

Quality Assurance Handbook P,15-2.6

105
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".I.'k" 'ITOT TUBE INSPECTION DATA FORM - .

Fitot tube assembly level? " yes no

Pitot tube openings damaged? yes-(explain below) 's no

= / 0 (<100), a2  2 0 (<100), = 2 0 (<50),

2 = "2 . (<5.)
(/, iS75-j

y= 0 , e= Q 0, A/ 3 //6 (in.)

z = A sin y = c m (in.); <0.32 cm (<1/8 in.),

w = A sin e 0 ,c 0 c (in.); <.08 cm (<1/32 in.)

A '%2,~ q em (in.) P b 1!32 , (in.)

Dt = -,37S' cm (in.)

Comments: C 7'v /6o ',9 C'14-Z ry) i3PfAr)a- T-#T 2

Calibration required? yes _ no

Quality Assurance Handbook M2-1.7
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TYPE S PITOT TUBE INSPECTION4 DATA FORM

Pitot tube assembly level? 1/ yes no

Pitot tube openings damaged? yes (explain below) v/ no

a = 0 (<100), a2 = 2- j (<10o), A, = . (<50),

2= 2.- 0 (<50) (o~q 3j
= ~L 0, 6 = A = cm (in.)

O. /,ZS0
z = A sin y = _, _/ __ cm (in.); <0.32 cm (<1/8 in.),

w = A sin e = 6, 0/4/ cm (in.); <.08 cm (<1/32 in.)

PA q_______cm (in.) Pb /'- cm (in.)

Dt 6  cm (in.)

C omm en ts: CVv S 7&'1 Z4/J 'ion 0 A' dep, /9"9 A )~* 2

/,.- 2. / &vtD L/9-.,'. . .

Calibration required? yes v_ no

Quality Assurance Handbook M2-1.7
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 2. Jor Meter box number

Barometric pressure, Pb - .% 02- in. Xg Calibrated by _c a

Gas volume Temperature
Orifice Wet test Dry gas Wet test Drv eas meter
manometer meter meter meter Inlet Outlet Avg- Time

VAC setting (VI), (Vd), (tw , (td.). (td), (td), (e),
3HL X ' o ¥ AH@

in. H20 ft3  ft OF min in. io

0.5 5 *17 _

1.0 5 % q77

2.0 10 V7)

0.5 0.38 17 8
1.0 ~ ~ ~ 2 5.0774 0,4 6,92 1 2 .. 00 { . ( ,,

3.0 10 22V -7$j .5i3' 5J3 ," /-O5 17

p14.0 10 .(A/'t7I $.¢ .--.... o. - 5 .

10091 71153

Avg 'ltt 49'

tM, V P b(td+ 460) r.37 N (t w+ 460)E

HO0 13.6 1 i 460) i P (t +-460 V
2 Vd(Pb+ - (t+ 60 b d w

0.5 0.0368 (5) 30'0 -) 5 3 7'157 c_(5-35

1.0 0.0737 C~~L5 2/N

1.5 0.10 (0(0OX177' g

2.0 0.147 (10 ( 01 (55 2.) uV3, 45) 2

3.0 0.221 ( 5475

4.0 0.294 "5 + hE5-3% -5

If there is only one thermometer on the dry gas meter, record the temperature
under t d*

Quality Assurance Handbook M4-2.3A (front side)
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STACK TENPERATURE SENSOR CALIBRATION DATA FORM

Date S X Thermocouple number/ s /T -

Ambient temperature -.- OC Barometric pressure in. Hg

Calibrator 6ZPAW0CmV Reference: mercury-in-glass # ' (3F

other

Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Sourcea temperature, temperature, difference,
number (specify) c 0C

Ji zIX T-

q3.r

aType of calibration system used.

b[(ref temp, 0C + 273) - (test thermosm temp, 0C + 273)] 0(.%
Lref temp, C + 273-

Quality Assurance Handbook M5-2.5

ov% v~r SE W C'7W#( A/ X ~ AFf 4.ft
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date _ __'_ __ Thermocouple number "
2q 7-3L-/

Ambient temperature O 0C Barometric pressure .2./77 in. Hg

Calibrator 6ir4e5i(m/ Reference: mercury-in-glass l
_______-_other

Reference Thermocouple
Reference b thermometer potentiometer Temperature c

point Source temperature, temperature, difference,
number (specify) 0C c 0(

0 l ., 0 0

Do ry). ?4. 0-6

aEvery 300C (50cF) for each reference point.
bType of calibration system used.
C[(ref temp, 0C + 273) - (test thermom temp, OC + 273)1

L ref temp, OC + 273 j 100<l.5%.

mv rsrIMr- w /T#i.Ni /eC: OP eFr

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date l________ _Thermocouple number _ _

Ambient temperature cc Barometric pressure Zfi-.1$- in. Hg

Calibrator 6.-/_ Reference: mercury-in-glass
5 Co 77- other

Reference Thermocouple
Reference b thermometer potentiometer Temperaturec
point Source temperature, temperature, difference,

number (specify) 0C 0C X/ -

C) IC~Eo

aEvery 300C (500F) for each reference point.
bType of calibration system used.
C[(ref temp, cC + 273)_- (test thermom temp, 'C + 273)1

[" ref temp, 9C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date I_ _ _- _ _ Thermocouple number 3
Ambient temperature * jC Barometric pressure?- .. /7 S- in. Hg

Calibrator 6 p V4IL Reference: mercury-in-glass N&S

other

Reference Thermocouple
Reference b thermometer potentiometer Temperature
point Source temperature, temperature, difference-,
numbera  (specify) 0C OC _ -

C"T~ oC .40

aEvery 300 C (500F) for each reference point.
bType of calibration system used.
C[(ref temp, OC +273) - (test thermom temp, 0C + 273)1

ref temp, OC + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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i~',- r -.. . " ' - " : . ".. , : - , " " -e- .,- . - : - - -: . . ."..- - • '"-t: ! .-- ' ,-

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

• -/ 'iipv(, 1

Date ______________ Thermocouple number jzq, z3z/
Ambient temperature _____C Barometric pressure ZqlT-in. Hg

Calibrator 61A / Reference: mercury-in-glass N/85
5c.-77-'

other

Reference Thermocoup: e
Reference b thermometer potentiometer Temperature
point Source temperature, temperature, difference,number a (specify) 0C 0C  _

- 5" "25-, 4 c I

aEvery 300C (500F) for each reference point.
bType of calibration system used.
c[(ref temp, "C + 273) - (test thermom temp, 0C + 273)1

r ref temp, "C + 273J 100<1.5%.

Quality Assurance Handbook M2-2.10
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AP

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date /_ _ _ _ _ _ Thermocouple number
7-17, Z.3

Ambient temperature 2- C Barometric pressure 6,/7 n. Hg

Calibrator Reference: mercury-in-glass ^/,S
CcO r77 " other

Reference Thermocoupl e
Reference b thermometer potentiometer Temperature c

point Source temperature, temperature, difference,
numbera  (specify) 0C 0C V 7*

aEvery 300C (500F) for each reference point.
bType of calibration system used.

C[(ref temp, -C + 273) - (test thermom temp, 0C + 273)]

ref temp, OC + 273 100<1.5%.

Xnw-'r isE w1T19 ,A /- &~O~EF
Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date / ocD 7' Thermocouple number2_9 .t7g _

Ambient temperature -- C Barometric pressure _._,17 in. Hg

Calibrator __f_____ Reference: mercury-in-glass /N//

other

Reference Thermocouple
Reference b thermometer potentiometer Temperaturec
point Source temperature, temperature, difference
numbera  (specify) cC 0C i 0C

O l77 - 0 o, .6

C) C-.5 fc,5-,

aEvery 300C (500F) for each reference point.
bType of calibration system used.

c[(ref temp, 0C + 273) - (test thermom temp, 0C + 273)1

L ref temp, 0C + 273 100<1.5%.

XmasrisE wePY1A/ IC'AFREF
Quality Assurance Handbook M2-2.10
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... :.,., ,_.., . - ,* . .-'-- ", --- '' ... -. ... -I
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

" l~ p,,,,6,&Itr

Date )4/).V2 Q / Thermocouple number D 7

Ambient temperature 2-6 OC Barometric pressure Lq./T5 in. Hg

Calibrator t rVw/ Reference: mercury-in-glass A4 p,5

other -

Reference Thermocouple
Reference b thermometer potentiometer Temperature
point Source temperature, temperature, difference, C

number a  (specify) 0C 0C Y/

OC- 0 .4

- 2.6. -O,-

aEvery 300C (500F) for each reference point.
bType of calibration system used.
C[(ref temp, OC + 273) - (test thermom temp, 'C + 273)1

ref temp, 'C + 273 100<1.50'.

t sr 8E w 1V/ ',,F eF

Quality Assurance Handbook .2-2.10
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STACK SENSOR CALIBRATION: 19-20 Oct 88

REFERENCE TEST
SENSOR TEMPERATURE TEMPERATURE

# (deg K) (deg K)
X axis Y axis

P1 273.30 273.60 Regression Output:
371.90 373.60 Constant -4.30
447.00 450.20 Std Err of Y Est 0.20

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.29%

P2 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

lation @ 2000 F(1093.3 K) = 1.25%

P3 273.30 274.10 Regression Output:
371.90 374.10 Constant -2.96
447.60 450.80 Std Err of Y Est 0.03

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.11%

P4 273.30 273.60 Regression Output:
371.80 373.60 Constant -4.27
447.60 450.80 Std Err of Y Est 0.11

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.27%
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PS 273.30 274.10 Regression Output:
371.90 373.60 Constant -3.03
447.60 450.80 Std Err of Y Est 0.37

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.08%

P6 273.30 273.30 Regression Output:
371.90 373.60 Constant -5.03447.60 450.80 Std Err of Y Est 0.09

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37%

P7 273.30 273.30 Regression Output:
371.90 373.60 Constant -5.03
447.60 450.80 Std Err of Y Est 0.09

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.37%

P8 273.60 273.60 Regression Output:
371.80 373.00 Constant -4.75
449.40 452.40 Std Err of Y Est 0.39

R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00

X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) = 1.25%
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APPENDIX J

EPA Computer Program Emissions Calculations
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XROM "METH 5" XROM "METN 5" XROM "nEiH "

RUN NUMBER 
RUN NUMBER 

RUN NUMBER

83 Ri SCR: B 83 RZ SCR: 8 83 R3 SCR: B
RUN RUN RUN

METER BOX Y? METER BOX Y? METER BOX Y?
1.0778 RUN 1.0776 RUN 1.8778 RUN

DELTA H? DELTA H? DELTA H?
2.3588 RUN 2.318 RUN 2.3288 RUN

BAR PRESS ? BAR PRESS ? BAR PRESS ?

28.9750 RUN 28.9750 RUN 28.9758 RU'l

METER VOL ? METER VOL ? METER VOL ?
43.9890 RUN 44.5318 RUN 44.4798 FUN

MTR TEMP F? MTR TEMP F? MTR TEMP F?

96.8888 RUN 184.8888 RUN 183.8880 RUN

OTHER GAS % OTHER GAS I OTHER GAS

REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE

DRY GAS METER D DRY GAS METER ? DRY GAS METER ?
RUN RUN RUN

STATIC HOH IN STATIC HOH IN ? STATIC NOH IN ?

-. 16t, PUN -.1688 RUN -.1680 RUN
STACK TEMP. STACK TEMP. STACK TEMP.

187.88 PUN 18,9888 RUN 10.66 U

ML. RATER ? ML. WATER ? RNML. WATER 1
6.,9888 RUN 72.8888 RUN 71.8888 RUN

SAT 8.2 SAT%= 8.4 SAT%= 8.7

IMP. % HON = 6.4 IMP. % NON = 7.2 IMP. % HOH = 7.1

% HOH=6.4 % HOH=?.2 % HOH=?.1

% C02% %C02? % C02?

4.4888 RUN 4.2888 RUN 4.008 RUN
V. OXYGEN? V. OXYGEN? V. OXYGEN?

14.3888 RUN 13.688 RUN 13.9888 RUN

Co ? % CO ? % CO ?

RUN RUN RUN

MOL WT OTHER? MOL MT OTHER? MOL WT OTHER?
PUN RUN RUN

M~d =29.28 MWd =29.22 Mgd =29.28

MM WET=28.55 MM WET=28.41 MW WET=28.4e

SORT PSTS ' SORT PSTS ? SORT PSTS ?
11.1156 RUN 11.8821 RUN 11.8489 RUN

TIME MIN ? TIME NIN ? TIME MIN ?
60.0868 RUN 68 88 RUN 66.8888 RUN

NOZZLE DIA ? NOZZLE DIP ? NOZZLE DIA ?

.3288 RUN .3288 RUN .3288 RUN

STK D!R INCH ? STK DIP INCH ? STK DIA INCH

68.8888 RUN 68.8888 RUN 68.0008 RUN

* VOL MTR STD : 43.749 * VOL NTR SID = 43.735 * VOL MTR STD = 43.763

STK PRES ABS 28.96 STK PRES ABS = 28.96 STK PRES ABS = 28.96

VOL NOH GAS 3.61 VOL HON GAS = 3.39 VOL HOH GAS = 3.34

MOISTURE = 6.43 X MOISTURE = 7.19 % MOISTURE = 7.89

ROL DRY GAS : 8.936 MOL DRY GAS = 8.928 MOL DRY GAS = 8.929

% NITROGEN = 81.38 % NITROGEN = 82.28 . NITROGEN = 82.18

NOL WT DRY z 29.28 MOL WT DRY = 29.22 MOL WT DRY = 29.28

MOL WT WET = 28.55 MOL WT WET = 28.41 MOL WT WET = 28.48

VELOCITY FPS = 27.76 VELOCITY FPS = 27.54 VELOCITY FPS = 27.66

STACK AREA = 19.63 STACK AREA = 19.63 STACK AREA = 19.63

STACK ACFM = 32,762. STACK ACFM = 32,449. STACK ACFN = 32,91.

* STACK DSCFM : 27,583. * STACK DSCFM = 27,899, * STACK DSCFM = 27,199.

ISOKINETIC : 92.99 % ISOKINETIC = 94.62 % ISOKINETIC = 94.33
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XROM NASSFLO"

RUN NUMBER
83 RI SCR: 8

RUN

VOL MTR STD ?
43.7490 RUN

STACK DSCFM ?
27,583.09 RUN

FRONT 1/2 MG ?
69.300 RUN

BACK 1/2 MG ?
0.0090 RUN

F GR/DSCF 0.0246
F MG/MMM 56.2615
F LB/HR = 5.8128
F KG/HR = 2.6367

XROM "MASSFLO"

RUN NUMBER
B3 R2 SCR: B

RUN

YOL MTR STD ?
43.735e RUN

STACK DSCFM ?
27,699.688 RUN

FRONT 1/2 MG ?
58.49e RUN

BACK 1/2 MC ?
9.989 RUN

F GR/SCF e.8206
F MG/MMM 47.1553
F LB/HR = 4.7865
F KG/HR = 2.1711

XROM "MASSFLO"

RUN NUMBER
B3 R3 SCR: B

RUN

VOL MTR STD ?
43.763e RUN

STACK DSCFM ?
27,199.6089 RUN

FRONT 1/2 MG ?
.900 CLX

86.790 RUN
BACK 1/2 MG ?

0.0090 RUN

F GR/DSCF 8.8386
F MG/MMM = 69.9615
F LB/HR = 7.1276
F KG/HR = 3.2331
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XRON "METH 5" XROM "RETH 5' XROM 'METH "

RUN NUMBER RUN NUMBER RUN NUMBER

84 RI SCR: A 84R2SCR: A 84 R3 CR: A
RUN RUN RUN

METER BOX Y? METER BOX Y? METER BOX Y?
1.8778 RUN 1.8778 RUN 1.8770 RUN

DELTA H? DELTA H? DELTA N?
3.8188 RUN 3.2408 RUN 3.3508 RUN

BAR PRESS ? 
BAR PRESS ? 

BAR PRESS ?

29.3818 RUN 29.3818 RUN 29.3818 RUN

METER VOL ? METER VOL ? METER VOL ?
48.3930 RUN 58.4280 RUN 50.2578 RUN

MTR TEMP F? MTR TEMP F? MTR TEMP F?
96.8808 RUN 99.0888 RUN 104.08808 PUN

. OTHEOTHER OTHER GAS % OTHER GAS

REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE

DRY GAS METER ? DRY GAS METER ? DRY GAS METER ?
RUN RUN RUN

STATIC NON !w I STATIC NON IN ? STATIC HOH IN ?
-. 2980 RUN -.2988 RUN -. 2988 RUN

STACK TEMP. STACK TEMP. STACK TEMP.
93.8080 RUN 95.8888 RUN 98.8088 RUN

ML. HATER ? ML. WATER ? ML. RATER ?
.SR.RAA RIIN 62.1880 RUN 53.7888 RUN

SAT % = 5.3 SAT 5.6 SAT % = 6.2

IMP. % HON = 5.3 IMP. % HOH = 5.4 IMP. % HOH = 4.8

% HOH=5.3 % HOH=5.4 % HOH=4.8

% C02? % C02? I L z02?
3.888 RUN 2.9888 RUN 2.2888 RUN

% OXYGEN? % OXYGEN? % OXYGEN?

17.6888 RUN 15.3880 RUN 15.4888 RUN

% CO? % CO ? % CO ?

RUN RUN RUN

MOL WT OTHER? MOL WT OTHER? MOL MT OTHER?
RUN RUN RUN

Mgd =29.18 Mgd =29.86 Mgd =28.97
MM WET=28.59 MM MET=28.46 MM WET=28.44

SORT PSTS ? SORT PSTS ? SORT PSTS ?

13.1919 RUN 13.883 RUN 14.1079 RUN

TINIE MIH ? TIME MIN ? TIME MIN ?

68.888 RUN 6.68008 RUN 68.0088 RUN

NOZZLE DIR ? NOZZLE DIR ? NOZZLE DI ?

.,8.3 K, .3038 RUN .3038 RUN

STK DIA IHCP STK DIA INCH ? STK DIR INCH ?

60,A* RUN 68.608 RUN 68.0080 RUN

* VOL MTR STD = 48.969 * VOL MTR STD = 58.775 * VOL MTR STD = 5e.176

STK PRES ABS = 29.36 STK PRES ABS = 29.36 STK PRES ABS = 29.36

VOL NON GAS = 2.76 VOL NON GAS = 2.92 VOL HON GAS = 2.53

% MOISTURE m 5.31 % MOISTURE z 5.44 % MOISTURE = 4.88

ROL DRY GAS =8.947 MOL DRY GAS = 8.946 MOL DRY GAS z 0.952

% NITROGEN z 79.49 % NITROGEN = 81.98 % NITROGEN = 82.48

MOL WT DRY z 29.18 MOL WT DRY = 29.86 MOL MT DRY = 28.97

MOL WT MET = 28.59 MOL MT MET = 28.46 MOL MT WET = 28.44

VELOCITY FPS = 32.78 VELOCITY FPS z 34.29 VELOCITY FPS = 35.86

STACK AREA = 1.63 STACK AREA = 19.63 STACK AREA = 19.63

STACK ACFM z 38,521. STACK ACFM = 40,391. STACK ACFM = 41,383.

* STACK DSCFM = 34,175. * STACK DSCFM 35,654. * STACK DSCFM 36,511.
O TISOKINETIC 93.712 ISOKINETIC 89.86
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XROM 'MASFLO'

RUN NUMBER
B4 Ri SCR: A

RUN

VOL MTR STD ?
48.9690 RUN

STACK DSCFM 7
34,175.8888 RUN

FRONT 1/2 MG?
61.3888 RUN

BACK 1/2 MG ?
8.88 RUN

F GR/DSCF 8.8193
F MG/MM 44.2865
F LB/HR = 5.6588
F KG/HR = 2.5668

XROM "MASSFLO'

RUN NUMBER
B4 R2 SCR: A

RUN

VOL NTR STD ?
50.7758 RUN

STACK DSCFM ?
35,654.888@ RUN

FRONT 1/2 MG?
32.7888 RUN

BACK 1/2 Mc ?
8.8688 RUN

F GR'DSCF = 0.8899
F MG/MMM = 22.7428
F LB/HR = 3.8373
F KG/HR = 1.3777

XROM "MASSFLO

RUN NUMBER
84 R3 SCR: A

RUN

VOL MTR STP ?
58.1768 RUN

STACK DSCFM ?
36,511.8888 RUN

FRONT 1/2 MG ?
31.5888 RUN

BACK 1/2 MG 2
8.8888 RUN

F GR/DSCF = 8.8897
F MG/NMM = 22.1698
F LB/NR = 3.8319
F KG/HR = 1.3753
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RUN NUMBER RUN NUMBER RUN NUMBER
B5 Rl SCR PUN 85 R2 SCR: B B5 R3 SCR: 6UNRUN RUH

METER BOX Y METER BOX Yl METER BOX Y?1.8778 PWb 1.6718 RUN 1.8778 RUN

DELTA H' DELTA H? DELTA H?

2.4888 RUN 2.6800 RUN 2.4900 RUN
PAR PRESS ? BAR PRESS ? BAR PRESS ?

29.455E RIN 29.4550 RUH 29.4550 RUN
ETER 4.4918 RUN METER VOL ? METER VOL '449 TEM 46.0820 RUN 44.6550 PUN
MTR TEMP FR MTR TEMP F? MTR TEMP F'

% OTHER GAS 186.0000 RUN 105.8000 RUN
REOVEOR E % OTHER GAS % OTHER GAS
REMOVED BEFORE REMOVED BEFORE REMOVED BEFOREDUN DRY GAS METER ? R DRY GAS METER RUNR RUN RUN
STATIC HO- 198 USTATIC RON IN ? STATIC HOH IN.10 U4-.1988 RUN -.1988 RUN

STACK TEMP. R STACK TEMP. STACK TEMP.

18 .Oo RUN t@7.8808 RUH 112.0000 RUN
ML. WATER R ML. WATER ? ML. WATER 1

71,G80@ RUN 74.3888 RUN Z2,188 PUN
SAT % = 10.4 SAT % = 8.1 SAT % = 9.3

IMP. % HOH = 7.1 IMP. V. HOH 7.1 IMP. % HOH = 7.8

% HOH=7.1 % HOH=7,I -.. % HOH=7.8

4 C02? % C02? % C02)
7.2000 RUN 6.2008 RUN 6.8088 PUNV.OXYGEN 9  V. OXYGEN? V. OXYGEN?11.9008 RUH 11.6880 RUN 11.4880 RUN

% C O ? N C O ? N C O ?
RUN RUN PUN

MOL WT OTHERU MOL WT OTHER? MOL WT OTHER?RUN PUN RUN

MWd =29.63 MWd =29.46 MWd =29.42
MW WET=28.8f MW WET=28.64 MW WET=28.53

SORT PSTS ? SORT PSTS ? SORT PSTS ?
11.6471 RUN 11.6253 RUN 11.4725 RUN

TIME MIN ? TIME MIN ? T!ME MIN ?68.8888 RUN 6.0888 RUN 68.8888 PUN

NOZZLE DIP ? NOZZLE DIP ? NOZZLE DIP )
3288 RUH .3288 RUN .3288 RUN

STK DIP INCH STK DIA INCH ? STK DIA INCH ?
60.8080 RUH 68.888 RUN 68,8088 PUN

, VOL MTR STD = 44,148 * VOL MTR STD = 45.874 * VOL NTR STD = 44.528
STK PRES PS = 29.44 STK PRES ABS = 29.44 STK PRES ABS = 29.44
VOL NOR GAS = 3.37 VOL NON GAS :3.58 VOL HON GAS = 3.75

MOISTURE = 7.09 % MOISTURE a 7.88 % MOISTURE = 7.77
MOl DRY GAl = o8Q2? ROL DRY GAS z 8.929 MOL DRY GAS 0.922
NIPOGEN = 80.98 0 NITROGEN x 82.20 % NITROGEN = 82.68

MOL WT DRY =29. MOL WT DRY = 29.46 ROL WT DRY = .42
MOL WT WET = 2N,.3 ROL WT WET z 28.64 ROL NT MET = 28.5'
VELOCITY FPS 2S.72 VELOCITY FPS = 28.75 VELOCITY FPS = 28.47
STACK AREA = 19.63 STACK AREA= 19.63 STACK AREA = 19.63
STACK (FY = 33o83. STACK ACFM = 33,867. STACK ACFM = 37,49P.

* STACr DSCFM = 2G5356. * STACK DSCFM = 28,835. , STACK DSCFM z 28,055.
% !SOKIHETIC = 91.26 % ISOKINETIC = 93,27 % ISOKINETIC = 91,04
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5 XROM "MASSFLW"

RUN NUMBERS B5 Rl SCR -8PU

VOL MIR STU
44.1480 PUN

STACK DSCFM ?
28,356.8e88 PUk

FRONT 1/2 MG?
131.5880 PUN

BACK 1'2 MG
8.880 RUN

F GR/DSCF = 9.0468
F MG/MMM = 185.2868
F LB/HR = 11.1742
F KG/HR z 5.8686

XROM "MASSFLO'

RUN NUMBER
B5 Ri SCR: B

RUN

VOL MTR STD ?

45.8748 RUN

STACK DSCFM I
28,835.8986 RUN

FRONT 1/2 MG ?
98.4080 RUN

BACK 1/2 MG
8.8998 RUN

F GR/DSCF = 8.8384
F MG/MMM = 69.5983
F LB/HP = 7.5162
F KG/HR = 3.4094

XROM "MASSFLO-

RUN NUMBER
B5 R3 SCR: B

RUN

VOL MTR ST ?
44.5288 RUN

STACK DSCFM 7
28,855.8888 PUN

FRONT 1/2 MG ?
85.4808 RUN

BACK 1/2 MG "
8.888 RUN

F GR/DSCF = 80.296
F MG/MMM = 67.7487
F LB/RP 7.1185
F KG/HP 2 3.2298
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XROM NMASSFLO"

RUN NUMBER
B5 RI BP

RUN

VOL MTR STD 7
37.7118 RU

STACK DSCFM ?
17,484.8608 RUN

FRONT 1/2 MG ?
348.8888 RUN

BACK 1/2 MG ?
6.8808 RUN

F GR/DSCF = 8.1427

F MG/MMM = 326.6295
F LB/HR = 21.3988
F KG/HR = 9.7629

XROM "MASSFLO"

RUN NUMBER
B5 R2 BP RUN

VOL MTR STD ?
34.8658 RUN

STACK D$CFM ?
16,378.6888 RUN

FRONT 1/2 MG ?
322.3800 RUN

BACK 1/2 MG 7
8.6888 RUN

F GR/DSCF = 0.1427
F MG/MMM = 326.4587
F LB/HR = 288169
F KG/HR = 9.0797

XROM "MASSFLO"

RUN NUMBER
B5 R3 BP RUsN

VOL MTR STD 2
36.3100 FUN

STACK DSCFM ?
17,875,8880 RUN

FRONT 1/2 MG ?
585.4888 PUN

BACK 1/2 MG ?
8.0888 RUN

F GR/DSCF 8.2148
F MG/MMM = 491.5366
F LB/HR = 31.4375
F KG/NP = 14.268
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XROM "METH 4r XROM 'METH S' XROM 'METH 5'

RUN NUMBERXO E RUN NUMBER RUN NUMBER
85 RI B5 R2 BP 85 R3 BP

RUN RUN
METER BOX Y? METER BOX Y? METER BOX Y?

1.8770 Rim 1.8778 RUN 1.0778 RUN
DELTA H? DELTA HO DELTA H9

1.4688 RUNK 1.3688 RUN 1.478 RUN
BAR PRESS BAR PRESS 7 BAR PRESS ?

29.4288 RUN 21.4188 RUN 29.4100 RU
METER VOL ' METER VOL ? METER VOL 2

34.2830 RUN 32.1818 PUN 34, 497 PUN
MTR TEMP F - MTR TEMP F? MTR TEMP F)

58.880 RUN 58.8888 RUN 73.8800 PUN
4 OTHER GPS % OTHER GAS % OTHER GAS
REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE
DRY GAS METER ? DRY GAS METER ? DRY GAS METER 2

RUN RUN RUN
STATIC HOH IN ' STATIC HON IN I STATIC HON IN

-. 1288 RUN -. 1288 RUN -.1208 RUN
STACK TEMP. STACK TEMP. STACK TEMP.

296.8880 RUN 281.088 RUN 281.088 RUN
ML. NTER? ML. WATER ? ML. WATER 1

50.5088 RUN 58.7888 RUN 57.0088 RUN
IMP. .,O5.9 IMP. % HON = 7.3 IMP. % HOH = 6.9

% HOH=5.9 % HOH=7.3 : HOH=6.9

% C02? % 0? C02?
9.808 PUN 10.688 RUN 7.4888 RUN

OXYGEN % OXYGEN? % OXYGEN?
9.21888 RUN 7.7888 RUN 18.3088 RUN

% % y CO? % CO ?
RUN RUN RUN

MOL WT OTHER? MOL NT OTHER? MOL WT OTHER?
RUN RUN RUN

M -d =29,81 MWd =30.88 Md =29.68
MW UET=2S.11 MU WET:29.12 MR NET=28.88

SORT PSTS I SORT PSTS ? SORT P3,3 ?
7.71 RUN 7.2127 RUN 7.4441 RUN

TIME M N TIME MIN ? TIME MIN ?
68.@088 68.8888 RUN 68.880 RUN

NOZZLE DIP ? NOZZLE DIA ? NOZZLE DIP ?
.3950 pUH .3958 RUN .3958 RUN

STK DIA INCH ? STK DIA INCH ? STK DIA INCH ?
6.8888 RUN 66.0888 RUN 66.8888 RUN

* VOL MTR 91 .= 77711 * VOL MTR STD = 34.865 * VOL MTR STID = 36.318
STK PP% R E'S = 20.48 STK PRES ABS = 29.48 STK PRES APS = 29.48
VOL HO :E = 2.3?. VOL HON GAS = 2.76 VOL HON GAS = 2.68
% MOI3TUPE = 5.'3 % MOISTURE = 7.34 % MOISTURE = 6.88
MOL DRY GAS = 8.941 MOL DRY GAS = 8.9q2l7 MOL DRY GAS = 8.931
NITROGEN = 81.88 % NITROGEN = 81.78 NITROGEN = 82.38

MOL WT DRY = 20.81 MOL WT DRY = 38.88 MOL WT DRY = 29.68
MOL UT WET z 29.11 MOL WT WET = 29.12 MOL UT WET = 28.88
VELOCITY FOS = 'Q.A VELOCITY FPS = 17.70 VELOCITY FPS 18.3-
STACK AREA z 23.7 STACK AREA = 23.76 STACK AREA = 23.76
STACY RCFP = 27,881. STACK ACt M = 25,233, STACK ACFM =6 1,..'

* STACK DSCFN - 1 . STACK PSCFM = 16,378. * STACK DSCFM = 17,?.
% ISOKINETIC 'P8.42,. ISOKINETIC = 99.16 ISOK!NETIC = 9901
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APPENDIX K

EPA Method 9 Certification
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The Texas Air Control Board
Certifies That

PAUL T, SCOTT
Mae cmpltlOad c oonmea ct by TI Texes Ak Co W 8oard and
Ma ml 9W MWuMMn t fWo , eskathig wiobla em"sslWo.

Marrh 17- IQRQ

September 151 1989

cmw,* oewmr , a

This is a recertification; initial certification was Sept 1988.
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