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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 -

passed emissions testing
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 (1b/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




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
determination 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
0.7% 0.25
76.5 x Q x N
Where:

Pt = Pounds of particulate matter emitted per million BTU heat
input (1b/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).
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The 1imits on particulate emissions determined by the equation and values of
the variables applicable to this facility are 1.6 1b/mmBTU for boilers 3 and 4
and 1.1 1b/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 1b/mmBtu heat input for facilities
existing and in operation on or before 8 June 1972 or (2) 0.6 1b/mmBTU 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 evaluatica. 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




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 tne 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.

IIT. 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 1b/mmBTU with an emission rate of 0.37 1b/mmBTU for both units. Boiler 5
emissions through scrubber B and the bypass stack were well below the emission
standard of 0.60 1b/mmBTU with particulate emission rates of 0.19 1b/mmBTU and
0.44 1b/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.
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IV. RECOMMENDATIONS

AFOEHL will remain active in providing consultant and testing services to
Grissom AFB with respect to the central heating plant.
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AFOEHL Test Team

Maj James Garrison, Chief, Air Quality Function

Capt Paul Scott, Consultant, Air Resources Meteorologist

SSgt Daniel Schillings, Bioenvironmental Engineering Technician
SSqt Mary Fields, Bioenvironmental Engineering Technician

SrA James Jarbeau, Bioenvironmental Engineering Technician

AFOEHL/ECQ
Brooks AFB TX 78235-5501

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

Grissom AFB on-site representatives

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

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

Smedley Graham 305 CES/DEMMHZ
Jim Williams AUTOVON 928-3253
Michael Esca Commercial (317) 689-3253

Michael Ryan
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~ INDIANA AIR REGULATIONS
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period over which they are limited must be
consistent with existing applicable state
rules but no longer than twenty-four (24)
consecutive hours.

326 1AC 2-4-3 Compliance determina-
tion; guidelines

Sec. 3. (a) Compliance will be deter-
mined based on the emission limitations
and conditions established in the permits
issued in conjunction with the bubble.
Compliance tests shall be performed in
accordance with the test methods specified
in individual rules under this title (326
1AC).

(b) Records must be kept in accordance
with sub-section (f) of this section and
with 326 1AC 2-4-2(a)(9). These records
must be kept for a period of the length of
the permit unless the comimissioner re-
quires they be kept for a longer period of
time.

(c) The owner or operator of an emis-
sion source under a bubble shall make
available copies of reports to the commis-
sioner or its authorized represematives
upon written request, at any reasonable
time, which include but are not limited to,
the nature, specific emission points, and
total quantities of all emission.

(d) The bubble shall not exempt any
owner/operator from complying with any
other applicable rule.

(e} No owner or operater under the
bubble is relieved the responsibility for
achieving and maintaining a reduction of
emissions as expeditiously as practicable,
but no later than the compliance date
required under the applicable regulation,
uniess the commissioner grants a later
compliance date.

(f) VOC emission sources subject to this
rule (326 1AC 2-4) shall maintain records
which include as a minimum all data and
production information necessary to deter-
mine compliance of the process, equip-
ment, or process line under the bubble.
This shall include, but not be limited to
the following:

(1) type of VOC materials applied:

(2) VOC content of materials applied;

(3) amount of YOC material used; and

(4) estimated emission rates.

326 [AC 2-4-4 SIP revisions

Sec. 4. (2) The following types of bub-
bles shall be incorporated in the permits
and submitted to US. EPA as SIP
revisions.

(1) Bubbles which do not have fixed

9-9-88

emission limitations for the emission
points within the bubble but will have
single overall emission limit for each pollu-
tant for the entire bubbie.

(2) Bubbles including fugitive emissions
(defined in 326 1AC 2-2-1).

(3) Bubbles which will include sources
that are subject to a federal enforcement
action. Federal enforcement action means
an order issued under 42 USC, Section
7413(a), a civil action under 42 USC,
Section 74]13(c), a notice imposing non-
compliance penalties under 42 USC, Sec-
tion 7604,

(4) Bubbles resulting in extension of
compliance dates.

(5) Bubbles not exempt from dispersion
modeling under 326 IAC 2-4-2(a)(4)(A)
and 326 1AC 2-4-2(a)(4)(B).

326 1AC 2-4-5 Public notice; comment
procedure

Sec.5. All bubble submittals shall be
subject to public notice and comment pro-
cedures as specified in 326 IAC
2-1-5(a)(1) and 326 IAC 2-1-5(a)(3),
and in the Clean Air Act, 42 USC, Sec-
tion 7410(a)(2)(H). All bubble proposals
received by the state shall be submitted to
the U.S. EPA for its comments. However,
only the bubbles submitted to the U.S.
EPA pursuant to 326 1AC 2-4-4 shall
constitute SIP revisions. All bubbles ap-
proved by the commissioner will become
effective after they are approved by U.S.
EPA.

326 IAC 2-4-6 Effect of future emis-
sion limitation requirements

Sec. 6. Should a new or more restrictive
emission limitation, as required by the
board. become applicable to any source
included in a bubble under this rule (326
JAC 2-4) the source’s permit shall be
modified to demonstrate reductions in to-
tal bubble emissions equal to the reduction
required by the new emission standards.

326 1AC 2-4-7 Enforceability

Sec. 7. All bubbles shali be enforced by
the department and may be eniorced by
the U.S. EPA as part of the SIP.

ARTICLE 3. MONITORING
REQUIREMENTS

Continuous Monitoring of
Emissions

326 1AC 3-1-1 Applicability of rule

Sec. 1. (a) Sources in the following
categories shall continuously monitor and
record emissions of air pollutants in ac-

Rule 1.

19

cordance with this rule (326 1AC 3-1).

(1) Fossil fuel-fired steam generators of
greater than two hundred fifty (250) mil-
lion Btu per hour heat input capacity.

(2) Nitric acid plants of greater than
three hundred (300) tons per day produc-
tion capacity, the production capacity be-
ing expressed at one hundred percent
(100%) acid.

(3) Sulfuric acid plants of greater than
three hundred (300) tons per day produc-
tion capacity, the production capacity be-
ing expressed at one hundred percent
(100%) acid.

(4) Petroleum refinery catalyst regen-
erators for fluid bed catalytic cracking
units of greater than twenty thousand
(20,000) barrels (eight hundred forty
thousand (840,000) gallons) per day fresh
feed capacity.

(b) Other monitoring requirements are
contained in 326 1AC 2-1-3¢h) and 326
IAC 7-1.

326 JAC 3-1-2 Compliance date

Sec. 2. All sources must be in compli-
ance with this rule (326 1AC 3-1) by July
1, 1978.

326 IAC 3-1-3 Scope of rule

Sec. 3. This rule (326 1AC 3-1) sets
forth the minimum requirements for con-
tinuous emission monitoring and record-
ing. These requirements include the source
categories to be affected; emission moni-
toring, recording, and reporting require-
ments for those sources; performance
specifications for accuracy, reliability. and
durability to acceptable monitoring sys-
tems; and techniques to convert emission
data to units of the applicable state emis-
sion standard. Such data must be reported
to the commissioner as an indication of
whether proper maintenance and operat-
ing procedures are being utilized by source
operators to maintain emission levels at or
below emission standards. Such data may
be used directly or indirectly for compli-
ance determination or any other purpose
deemed appropriate by the commissioner.

326 1AC 3-1-4 Monitoring require-
ments for applicable pollutants

Sec. 4. (a) The owner or operator of an
emission source in a category listed in this
rule (326 JAC 3-1) shall:

(1) install, calibrate, operate, and main-
tain all monitoring equipment neccssary
for continuously monitoring the poliutants
specified in this rule (326 JAC 3-1) for
the applicable source category: and

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 39
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(2) complete the installation and per-
formance tests of such equipment and be-
gin monitoring and recording by July I,
1978.

(b) The source categories and the re-
spective monitoring requirements are list-
ed below:

(1) Fossil fuel-fired steam generators, as
specified in 326 1AC 3-1-8(1), shall be
monitored for opacity, nitrogen oxides
emissions, sulfur dioxide emissions, and
oxygen or carbon dioxide.

(2) Fluid bed catalytic cracking unit
catalyst regenerators, as specified in 326
IAC 3-1-8(4), shall be monitored for
opacity.

(3) Sulfuric acid plants, as specified in
326 tAC 3-1-8(3). shall be monitored for
sulfur dioxide emissions.

(4) Nitric acid plants, as specified in
326 1AC 3-1-8(2). shall be monitored for
nitrogen oxides emissions.

326 1AC 3-1-5 Monitoring require-
ments; exemptions

Sec. 5. Exemptions from the monitoring
requirements of 326 1AC 3-1-4 shall be
granted by the commissioner to any source
which is:

(1) subject to new source performance
standards promulgated in 40 CFR 60,
pursuant to Section 111 of the Clean Air
Act; or

(2) not subject to an applicable emission
standard of the state implementation plan
(SIP); or

(3) scheduled for retirement by October
6. 1980. provided that adequate evidence
and guarantees are provided that clearly
show that the source will cease operations
prior to such date.

326 1AC 3-1-6 Extensions of time

Sec. 6. Extensions of the time provided
for installation of monitors may be grant-
ed by the board for facilities unable to
meet the prescribed timeframe (compli-
ance by July 1, 1978) provided the owner
or operator of such facility demonstrates
that good faith efforts have been made to
obtain and install such devices within such
prescribed timeframe.

326 1AC 3-1-7 Monitoring system mal-
function; report

Sec. 7. When a malfunction of any
monitoring system lasts more than one (1)
hour, the commissioner or the commission-
er’s appointed representative shall be noti-
fied by telephone, or telegraph, as soon as
practicable but in no event later than four

(4) daytime business hours after the be-
ginning of said occurrence. Information of
the scope and expected duration of the
malfunction shall be provided. A tempo-
rary exemption from the monitoring and
reporting requirement of this rule (326
IAC 3-1) may be granted, provided that
the owner or operator shows, to the satis-
faction of the commissioner, that the mal-
function was unavoidable and is being re-
paired as expeditiously as practicable.

326 IAC 3-1-8 Minimum monitoring
requirements

Sec. 8. The sources listed in 326 IAC 3-
1-4 shall, as a minimum, meet the follow-
ing basic requirements:

(1) Each fossil fuel-fired steam gener-
ator, except as provided in the following
subparagraphs, with an annual average
capacity factor of greater than thirty per-
cent (30%), as reported to the Federal
Power Commission for calendar year 1974
or as otherwise demonstrated to the com-
missioner by the owner or operator, shall
conform with the following monitoring re-
quirements when such facility is subject to
an emission standard of the SIP for the
pollutant in question.

(A) A continuous monitoring system for
the measurement of opacity which meets
the performance specifications of 326 IAC
3-1.9(1)(A) of this rule shall be installed,
calibrated, maintained, and operated in
accordance with the procedurcs of this
rule (326 1AC 3-1) by the owner or opera-
tor of any such steam generator of greater
than two hundred fifty (250) million BTU
per hour heat input except where:

(i) gaseous fuel is the only fuel burned;
or

(ii) oil or a mixture of gas and oil are
the only fuels burned and the source is
able to comply with 326 IAC 5-1 and 326
1AC 6-2 without utilization of particulate
matter collection equipment, and where
the source has never been found, through
any administrative or judicial proceedings,
to be in violation of 326 IAC 5-1.

(B) a continuous monitoring system for
the measurement of sulfur dioxide which
meets the performance specifications of
326 IAC 3-1-9(1)(C) shall be installed,
calibrated. maintained, and operated on
any fossil fuel-fired steam generator of
greater than two hundred fifty (250) mil-
lion BTU per hour heat input which has
installed sulfur dioxide poliutant control
equipment.
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(C) A continuous monitoring system for
the measurement of nitrogen oxides which
meets the performance specifications of
326 1AC 3-1-9(1)(B) shail be installed.
calibrated, maintained, and operated on
fossil fuel-fired steam generators or great-
er than one thousand (1,000) million BTU
per hour heat input when such facility is
located in an air quality control region
(AQCR) where the administrator of the
U.S. EPA has specifically determined that
a control strategy for nitrogen dioxide is
necessary to attain the national standards,
unless the source owner or operator dem-
onstrates during source compliance tests
as required by the commissioner that such
a source emits nitrogen oxides at levels
thirty percent (30%) or more below the
emission standard set forth in 326 1AC 2.

(D) A continuous monitoring system for
the measurement of the percent oxygen or
carbon dioxide which meets the perform-
ance specifications of 326 IAC
3-1-9(1)(D) or 326 IAC 3-1-9(1)(E)
shall be installed, calibrated, operated.
and maintained on all fossil fuel-fired
steam generators where measurements of
oxygen or carbon dioxide in the flue gas
are required to convert either sulfur diox-
ide or nitrogen oxides continuous monitor-
ing data, or both, to units of the emission
standard in the SIP.

(2) Each nitric acid plant of greater
than three hundred (300) tons per day
production capacity, the production capac-
ity being expressed as one hundred per-
cent (100%) acid, located in an AQCR
where the administrator of the U.S. EPA
has specifically determined that a control
strategy for nitrogen dioxide is necessary
to attain the national standard shall in-
stall, calibrate, maintain, and operatc a
continuous monitoring system for the mea-
surements of nitrogen oxides which meets
the performance specifications of 326 IAC
3-1-9(1)(B) for each nitric acid produc-
ing facility within such plant.

(3) Each sulfuric acid plant of greater
than three hundred (300) tons per day
production capacity, the production capac-
ity being expressed as one hundred per-
cent (100%) acid, shall install, calibrate,
maintain, and operate a continuous moni-
toring system for the measurement of sul-
fur dioxide which meets the performance
specifications of 326 IAC 3-1-9(1)(C) for
each sulfuric acid producing facility with-
in such plant.

40
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(4) Each catalyst regenerator for fluid
bed catalytic cracking units of greater
than twenty thousand (20,000) barrels per
day of fresh feed capacity shall install,
calibrate, maintain, and operate a continu-
ous monitoring system for the measure-
ment of opacity which meets the perform-
ance specifications of 326 ]AC
3-1-9(1)(A).

326 IAC 3-1-9 Minimum performance
specifications; alternative procedures

Sec. 9. Owners and operators of moni-
toring equipment installed to comply with
this rule (326 IAC 3-1) except as pro-
vided in subdivision (2) of this section
shall demonstrate compliance with the fol-
lowing performance specifications.

(1) Performance specifications: The
performance specifications set forth in 40
CFR 60. Appendix B, are incorporated
herein by reference, and shall be used to
determine acceptability of monitoring
equipment installed pursuant to this rule
(326 IAC 3-1) except that where refer-
ence is made 10 the *Administrator™ in 40
CFR 60, Appendix B, the term “commis-
sioner” should be inserted for the purpose
of this rule (326 1AC 3-1). Performance
specifications to be used with each type of
monitoring system are listed below.

(A) Continuous monitoring systems for
measuring opacity shall comply with Per-
formance Specification 1.

{B) Continuous monitoring systems for
mecasuring nitrogen oxides shall comply
with Performance Specification 2.

{C) Continuous monitoring systems for
measuring sulfur dioxide shall comply
with Performance Specification 2.

(D) Continuous monitoring systems for
measuring oxygen shall comply with Per-
formance Specification 3.

(E) Continuous monitoring systems for
measuring carbon dioxide shall comply
with Performance Specification 3.

{2) Any source which has purchased an
emission monitoring system(s) prior to
September 11, 1974, may be grant:d an
exemption by the commissioner from
meeting such test procedures prescribed in
40 CFR 60. Appendix B, for a period not
to extend past October 1, 1981.

(3) For nitrogen oxides monitoring sys-
tems installed on fossil fuel-fired steam
gencrators the pollutant gas used to pre-
pare calibration gas mixtures (40 CFR 60,
Section 2.1, Performance Specification 2,
Appendix B) shall be nitrogen oxide
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{NO). For nitrogen oxides monitoring sys-
tems installed in nitric acid plants the
pollutant gas used to prepare calibration
gas mixtures (40 CFR 60, Section 2.1,
Performance Specification 2, Appendix B)
shall be nitrogen dioxide (NO,). This gas
shall also be used for daily checks under
subdivision (7) of this section as applica-
ble. For sulfur dioxide monitoring systems
installed on fossil fuel-fired steam gener-
ators or sulfuric acid plants the pollutant
gas used to prepare calibration gas mix-
tures (40 CFR 60, Section 2.1, Perform-
ance Specification 2, Appendix B) shall be
sulfur dioxide (SO3). Span and zero gases
should be traceable to National Bureau of
Standards reference gases whenever these
reference gases are available. Every six
(6) months from date of manufacture,
span and zero (0) gases shall be reana-
lyzed by conducting triplicate analyses us-
ing the reference methods in 40 CFR 60,
Appendix A, as follows: for sulfur dioxide,
use Reference Method 6; for nitrogen ox-
ide, use Reference Method 7; and for
carbon dioxide or oxygen, use Reference
Method 3. The gases may be analyzed at
less frequent intervals if longer shelf lives
are guaranteed by the manufacturer.

(4) Cycling times include the total time
a monitoring system requires to sample,
analyze, and record an emission measure-
ment.

(A) Continuous monitoring systems for
measuring opacity shall complete a mini-
mum of one (1) cycle of operation sam-
pling. analyzing, and data recording for
each successive ten (10) second period.

(B) Continuous monitoring systems for
measuring oxides of nitrogen, carbon diox-
ide, oxygen, or sulfur dioxide shall com-
plete 2 minimum of one (1) cycle of oper-
ation (sampling, analyzing, and data
recording) for each successive fifteen (15)
minute period.

(S) All continuous monitoring systems
or monitoring devices shall be installed
such that representative measurements of
emissions or process parameters (i.c., oxy-
gen, or carbon dioxide) from the affected
facility are obtained. Additional guidance
for location of continuous monitoring sys-
tems to obtain representative samples are
contained in the applicable 40 CFR 60,
Performance Specifications of Appendix
B.

(6) When the effluents from two (2) or
more affected facilities of similar design

21

and operating characteristics are com-
bined before being released to the atmo-
sphere, the commissioner may allow moni-
toring systems 10 be installed on the
combined effluent, if the owner or opera-
tor shows that measurement of the com-
bined effluents is at least as accurate as
simultaneous measurement of each effiu-
ent prior to their combining in their com-
mon stack.

(7) Owners or operators of all continu-
ous monitoring systems installed in ac-
cordance with the requirements of this
rule (326 1AC 3-1) shall record the zero
(0) and span drift in accordance with the
method prescribed by the manufacturer of
such instruments; subject the instruments
to the manufacturer’s recommended zero
(0) and span check at least once daily
unless the manufacturer has recommend-
ed adjustments at shorter intervals, in
which case such recommendations should
be followed: adjust the zero (0) and span
whenever the twenty-four (24) hour zero
(0) drift or twenty-four (24) hour calibra-
tion drift limits of the applicable perform-
ance specifications in 40 CFR 60, Appen-
dix B are exceeded; and adjust continuous
monitoring systems referenced by subsec-
tion (2) of this section whenever the twen-
ty-four (24) hour calibration drift exceeds
ten percent (10%) of the emission
standard.

(8) Instrument span should be approxi-
mately two hundred percent (200%) of the
expected instrument data display output
corresponding to the emission standard for
the source.

(9) Alternative procedures and require-
ments:

(A) Alternative locations for installing
continuous monitoring systems orf monitor-
ing devices may be approved by the com-
missioner when the owner or operator can
demonstrate that installation at alterna-
tive locations will enable accurate and
representative measurements.

(B) Alternative procedures for perform-
ing calibration checks may be approved by
the commissioner when the owner or oper-
ator can demonstrate that such alternate
procedures will still result in meeting the
specifications set forth in tables 1.1 for
opacity. 2.1 for sulfur dioxide and nitro-
gen oxides, and 3.] for oxygen and carbon
dioxide, as contained in 40 CFR 60, Ap-
pendix B.

{(C) Alternative continuous monitoring

Published by THE BUREAU OF NATIONAL AFFAIRS. INC.. Washington, D.C. 20037 a“




371:0532

STATE AIR LAWS

systems that do not meet the spectral re-
sponse requirements in 40 CFR 60, Per-
formance Specification 1, Appendix B, but
adequately demonstrate a definite and
consistent relationship between their mea-
surements and the opacity measurement
of a system complying with the require-
ments in Performance Specification 1 may
be approved by the commissioner. The
commissioner may require that such dem-
onstration be performed for each affected
facility.

326 IAC 3-1-10 Minimum dats report-
ing requirements; retention of records

Sec. 10. (a) Owners or operators of
facilities required to install continuous
monitoring systems shall submit a written
report of excess emissions for each calen-
dar quarter and the nature and cause of
the excess emissions, if known. The aver-
aging periods used for data reporting shall
be six (6) minutes for opacity and three
(3) hours for gaseous measurements. The
required report shall include. as a mini-
mum. the data stipulated in this rule (326
1AC 3-1).

(A) When the owner or operator of a fossil fuel-

{b) For opacity measurements, the sum-
mary shall consist of the magnitude in
actual percent opacity of all six (6) minute
averages of opacity greater than forty per-
cent (40%) opacity for each hour of oper-
ation of the facility. Average values may
be obtained by integration over six (6)
minutes or by arithmeticallv averaging a
minimum of four (4) equally spaced, in-
stantaneous, opacity measurements per
minute.

(c) For gaseous measurements the sum-
mary shall consist of emission averages, in
units of the applicable standard for each
three (3) hour period during which the
applicable standard was exceeded.

(d) The date and time identifying each
period during which the continuous moni-
toring system was inoperative, except for
zero (0) and span checks, and the nature
of system repair of adjustments shall be
reported. The commissioner may require
proof of continuous monitoring system
performance whenever system repairs of
adjustments have been made.

(¢) When no excess emissions have oc-

E = C..F.

curred and the continuous monitoring sys-
tem(s) has not been inoperative, repaired
or adjusted, such information shall be in-
cluced in the report.

(f) Owners or operators of affected fu-
cilities shall maintain a file of all informa-
tion reported in the quarterly summarics.
and all other data collected cither by the
continuous MoNitoring system or as ncces-
sary to convert monitoring data to the
units of the applicable standard for a mini-
mum of two (2) years from the date of
collection of such data or submission of
such summaries.

326 JAC 3-1-11 Reduction; conversion
factors

Sec. 11. Owners or operators of affected
facilities shall use the following proce-
dures for converting monitoring data to
units of the standard where necessary.

(1) For fossil fuel-fired steam gener-
ators the following procedures shall be
used 10 convert gaseous emission monitor-
ing data in parts per million (ppm) to
pounds per million BTU where necessary

(20.9)

fired steam generator elects under 326 1AC
3-1-8(1) to measure oxygen in the flue gases, the
measurements of the pollutant concentration and
oxygen shall be on a dry basis and the following
conversion procedure used:

E=CF _ (209
20.9-% 0,

(B) When the owner or operator elects under
326 1AC 3-1-8(1) to measure carbon dioxide in the
flue gases, the measurement of the pollutant con-
centration and the carbon dioxide concentration
shall each be on a consistent basis (wet or drv) and
the following conversion procedure used:

F=CF. (100
% CO,)

(C) When the owner or operator elects under
326 IAC 3-1-8(1) to measure sulfur dioxide or
nitrogen oxides in the flue gases, the measure-
ment of the pollutant concentration and the sulfur
dioxide and/or the nitrogen oxides concentra-
‘jon(s) shall each be on a wet basis and the follow-
ing conversion procedure used except where wet
scrubbers are employed or where moisture is oth-
erwise added to the stack gases:

<

(20.9(1-B,..)-%05,.¢)

(D) When the owner or operator elects under
325 1AC 3-1-8(1) to measure sulfur dioxide or
nitrogen oxides in the flue gases. the measure-
ment of the pollutant concentration and the sulfur
dioxide and/or the nitrogen oxides concentra-
tion(s) shall each be on a wet basis and the fcllow-
ing conversion procedure used where wet
scrubbers or moisture is otherwise present in the
stack gases, provided water vapor content of the
stack gas is measured at least once every fifteen
(15) minutes at the same point as the pollutant and
oXygen measurements are made:

(20.9)
(20.9(1-B,..)-%05y.)

E = C.F

(E) The values used in the equations under this
section are derived as follows:

Cws = pollutant concentration at stack condi-
tions, g/wsem (grams/wet standard cubic
meter), Ib/wscm (pounds/wet standard cubic
meter), determined by multiplying the average
concentration (ppm) for each one (1) hour period
by 4.15 x 10-5 Mg/wsem per ppm (2.59 x 10-* M
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lb/wsem per ppm) where M is pollutant
molecular weight, g/g-mole (Ib/lb-mole).

M = 64.07 for sulfur dioxide and 46.01 for nitro-
gen oxides.

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

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

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

calories (10580 wscf/million BTU).

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

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

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

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

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

%0,, %CO, = Oxygen or carbon dioxide vol-
ume (expressed as percent) determined with

(i) For anthracite coal as classified according
to A.S.T.M. D388-66, F,,. = 1.188 wscm/million

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

(A) establish a conversion factor three
(3) times daily according to the proce-
dures of 40 CFR 60, Section 60.84(b);

(B) multiply the conversion factor by
the average sulfur dioxide concentration in
the flue gases to obtain average sulfur
dioxide emissions in 1b/ton; and

(C) report the average sulfur dioxide
emission for each three (3) hour period in
excess of the emission standard set forth in
326 1AC 7-1, in the quarterly summary.

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

(A) establish a conversion factor ac-
cording to the procedures of 40 CFR 60,
Section 60.73(b);

(B) multiply the conversion factor by
the average nitrogen oxides concentration
in the flue gases to obtain nitrogen oxides
emissions in 1b/ton;

(C) report the average nitrogen oxides
for each averaging period in excess of the
emission standard set forth in 326 IAC 12,
in the quarterly summary.

(4) Alternate data reporting and reduc-
tion procedures:

9-9-88

(A) Alternate procedures for computing
cmission averages that do not require inte-
gration of data may be approved by the
commissioner if the owner or operator
shows that his procedures arc at least as
accurate as those in this rule (326 1AC
3-1).

(B) Alternative methods of converting
pollutant concentration measurements to
units of the emission standard may be
approved by the commissioner if the own-
er or operator shows that his procedures
are at least as accurate as those in this
rule (326 1AC 3-2).

Rule 2. Source Sampling Procedures

326 IAC 3-2-1 Applicability

Sec. 1. This rule (326 1AC 3-2) applies
to any emissions testing performed in the
state to determine compliance with appli-
cable emission limits contained in this title
(326 1AC), or for any other purpose re-

quiring review and approval by the
commissioner.

326 IAC 3-1-2 Federai test procedures;
adoption

Sec. 2. Emissions tests subject to this
rule (326 1AC 3-2) shall be conducted in
accordance with the procedures and analy-

23

equipment specified under 326 IAC 3-1-8.
E = pollutant emission, Ib/million BTU.

sis methods specified in 40 CFR 60, Ap-
pendix A and 40 CFR 61, Appendix B.
Such test methods, equipment, calibration
requirements, and analysis must be strict-
ly followed unless otherwise approved by
the commissioner.

326 1AC 3-2-1 Privately conducted pro-
tocol tests; prior approval, form

Sec. 3. (a) When a test is to be per-
formed by any person other than staff, a
test protocol form shall be completed and
received by the commissioner no later than
thirty-five (35) days prior to the intended
test date. Such test protocol shall be on a
form approved by the commissioner. Any
special or unique information relative to
the scheduled test shall be inc'uded «ith
the form.

(b) After evaluating the comp. .ec .
protocol form, the commissioner may:

(1) Inspect the test site.

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

(A) Reasonable maodifications 1o the
stack or duct to obtain acceptable test
conditions.

(B) A pretest meeting to resoive an
acceptable test protocol,
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(C) Additional tests to allow for adverse
conditions such as interferences, non-
steady or cyclic processes,

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

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

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

(¢) If the commissioner requires modifi-
cations to the test methods, analytical
methods, operational parameters or other
matters included in the test protocol, or if
a pretest meeting is required, the source
operator and the testing firm shall be
notified by letier or telephone at least
twenty-five (25) days prior to the proposed
test date. The source operator will receive
notice of the acceptability of the test pro-
tocol from the commissioner within ten
(10) days of its receipt. If the source
operator or test firm desires to change any
previously submitted procedures or condi-
tions, the commissioner must be notified
of such change at least twenty-five (25)
days prior to intended test date, and such
changes cannot be made unless approved
by the commissioner prior to the test.
Changes in the test protocol that result
from emergency conditions must be ap-
proved by an authorized on-site staff
member.

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

(e) The source operator must notify the
commissioner of the actual test date at
least two (2) weeks prior to the date.

326 IAC 3-2-4 Required testing condi-
tions; calibration of instruments

Sec. 4. (a) Stafl may observe the field
test procedures and plant operation during
the test,

(b) All tests shall be conducted while
the source is operating at between ninety-
five (95%) to one hundred percent (100%)
of its maximum operating capacity, or
under other capacities or conditions speci-
fied and approved by the commissioner.
For the purpose of this rule (326 IAC
3-2), maximum operating capacity means
the maximum design capacity of the

source or other maximum operating ca-
pacities agreed to by the source and the
commissioner.

(c) Sources subject to 326 IAC 12, New
Source Performance Standards, shall be
tested under conditions as specified in the
applicable provision therein.

(d) Calibration resuits of the various
sampling components must be available
for examination at the test site. The infer-
mation must include dates, methods used,
data and results. All components requiring
calibration must be calibrated within sixty
(60) days prior to the actual test date.
Post test calibrations must be performed
on the components withit forty-five (45)
days after the actual test date or before
the equipments’ next field use, whichever
comes first. Components requiring calibra-
tion are listed in the federal test methods
specified in 326 IAC 3-2-2. Calibration
need not be done between tests when sev-
eral facilities at one (1) location are tested
in series, as long as the units are calibrat-
ed prior to the first test and after the last
test in the series which is conducted at
that site.

326 IAC 3-2-5 Test results; reports

Sec. 5. (a) All tests shall be reported to
the commissioner in the form of a test
report containing the following informa-
tion (which can be kept confidential upon
request):

(1) Certification by team leader and
reviewer.

(2) Introduction, containing:

(A) date and type of tests;

(B) type of process and control
equipment;

(C) plant name and location;

(D) purpose of test; and

(E) test participants and titles.

(3) Results summary, containing:

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

(B) allowable emission rate.

(4) Process information, including:

(A) description of process and control
device;

(B) process flow diagram;

(C) maximum design capacities;

(D) fuel analysis and heat value for
heat input rate determination;

(E) process and control equipment oper-
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ating conditions during tests;

(F) discussion of variations from normal
plant operations; and

(G) stack heighi, exit diameter, volu-
metric flow rate (acfm), exit temperaturc,
and exit velocity.

(5) Sampling information, including

(A) description of sampling methods
used;

(B) brief discussion of the analyucal
procedures with justification for any vari-
ance from standard procedures;

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

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

(E) sampling train diagram.

(6) Appendix, containing:

(A) sampling and analytical procedures:

(B) results and calculations: One (1)
complete calculation using actual data for
cach type of test performed must be
shown. Results must be stated in units
consistent with the applicable emission
limitation;

(C) raw production data signed by plant
official;

(D) photocopies of all actual field data
or original raw field data;

(E) laboratory report with chain of cus-
tody shown;

(F) copies of all calibration data:

(G) applicable regulations showing
emission limitation; and

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

(b) Unless previously agreed to in writ-
ing by the commissioner, all test reports
must be received by the commissioner
within forty-five (45) days of the comple-
tion of the testing.

326 IAC 3-2-6 Special testing proce-
dures; particulate matter; sulfur dioxide:
nitrogen oxide; volatile organic chemicals

Sec. 6. (a) Particulate matter tests shall
be conducted in accordance with the fol-
lowing procedures:

(1) 40 CFR 60, Appendix A, Method 5.
as in effect on December 2, 1981, or other
procedures approved by the commissioner
shall be used.

(2) Visible emissions (VE) evaluation
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shall be performed in conjunction with a
particulate emissions test by a qualified
observer in accordance with the proce-
dures contained in 326 1AC 5-1-4. VE
readings shall be continuously recorded
for at least thirty (30) minutes per hour of
sampling time for each sampling repeti-
tion. A variance from this requirement
" may be granted by the on-site staff person
for one (1) rcpetition only and provided
that adverse conditions exist which would
invalidate the VE readings. Sources
equipped with continuous opacity moni-
tors may submit the monitor’s instanta-
neous or six (6) minute integrated read-
ings during the sampling period, in lieu of
performing VE observations; provided,

(A) The monitoring system meets the
Performance Specifications Tests 1 as
specified in 40 CFR 60, Appendix B as in
effect on December 2, 1981, and

(B) Thc monitor readings submitted
with the test include a zero (0) and span
calibration check at the start and end of
cach test.

(3) At least three (3) repetitions of the
test must be performed under identical
source operating conditions unless other-
wise allowed by the commissioner.

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

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

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

(7) The total particulate weight collect-
ed from the sampling nozzle, probe, cy-
clone (if used), filter holder (front half),
filter and connecting glassware shall be
reported. Particulate analysis of the im-
pinger catch is not required unless speci-
fied by commissioner.

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

(1) 40 CFR 60, Appendix A, Method 6
or 40 CFR 60, Appendix A, Method 8, as
in cffect on December 2, 1981, or other
procedures approved by the commissioner,
shall be used.

(2) At lecast threc (3) repetitions of two
(21 samples, each of 40 CFR 60. Appen-
dix A. Method 6, or three (3) repetitions
of 40 CFR 60, Appendix A, Method 8,
performed under identical source operat-
ing conditions, shall constitute a test.
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(3) During each of the repetitions for 40
CFR 60. Appendix A, Method 8, each
sampling point shall be sampled for a
minimum of two (2) minutes.

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

(A) 40 CFR 60, Appendix A, Method
6: 2 minimum of twenty (20) minutes per
run with a thirty (30) minute interval
between each run; or

(B) 40 CFR 60, Appendix A, Method 8:
a minimum of sixty (60) minutes per run.

(5) The total sample volume per repeti-
tion under 40 CFR 60, Appendix A,
Method 8, shall be no less than forty (40)
dry standard cubic feet (dscf).

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

(1) 40 CFR 60, Appendix A, Method 7,
as in effect on December 2, 1981, or other
procedures approved by the commissioner,
shall be used.

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

(d) Volatile organic compounds (VOC)
emissions tests shall be conducted in ac-
cordance with the following procedures:

(1) 40 CFR 60, Appendix A, Method
25, as in effect on December 2, 1981, or
other procedures approved by the commis-
sioner, shall be used for the total nonmeth-
ane organic (TNMO) emissions.

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

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

326 1AC 3-2-7 Invalidity of noncon-
forming tests

Sec. 7. Any tests not meeting the re-
quirements of this rule (326 1AC 3-2) are
invalid for purposes of this rule.

326 IAC 3-2-8 Appeals

Sec. 8. A determination by the commis-
sioner may be appealed in accordance
with IC 13-1-1-4(f) and IC 4-21.5.

ARTICLE 4. BURNING
REGULATIONS

Rule 1. Open Burning

326 1AC 4-1-1 Scope of rule

Sec. 1. The requirements of this rule
(326 1AC 4-1) establish standards for the
open burning of material which would
result in emissions of regulated pollutants.
This rule (326 TAC 4-1) applies every-
where in the state, except in areas where

25

acts permitted by 326 JIAC 4-1-3 or au-
thorized by variance pursuant to 326 1AC
4-1-4 are prohibited by other state or
local laws, regulations, or ordinances.

326 1AC 4-1-2 Prohibition against open
burning

Sec. 2. No persons shall open burn any
material except as provided in 326 1AC
4-1-3 or 326 1AC 4-1-4, or 326 IAC
4-}1-5.

326 IAC 4-1-3 Exemptions

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

(1) Fires celebrating Twelfth Night
Ceremonies.

(2) Fires celebrating schoo! pep rallies.

(3) Fires celebrating scouting activities.

(4) Fires used for recreational and cook-
ing purposes, j.e., camp fires.

(S) Residential burning; where resi-
dence contains four or fewer units. Burn-
ing shall be in a noncombustible container
sufficiently vented to induce adequate pri-
mary combustion air with enclosed sides, a
bottom, and a mesh covering with open-
ings no larger than one-fourth inch (1/4™)
square. Burning is prohibited in apartment
complexes and mobile home parks.

(6) Farm burning: wood products de-
rived from the following farm mainte-
nance operations:

(A) Burning of fence rows and fields or
materials derived therefrom.

(B) Burning of natural growth derived
from clearing a drainage ditch.

(C) Burning of limbs and prunings. but
only if so diseased or infected as to present
a contamination problem.

(7) Waste oil burning: where the waste
oil has been collected in a properly con-
structed and located pit as prescribed in
310 TAC 7-1-37(A) of the Division of Oil
and Gas, Department of Natural Re-
sources. Each oil pit may be burned once
every two (2) months and all (he oil must
be completely burned within thirty (30)
minutes after ignition.

(8) Department of natural resources
burning: in order to facilitate “prescribed”
burning on DNR controlled properties for
wildlife habitat maintenance, forestry pur-
poses, and natural area management.

(9) United States Department of the
Interior burning: in order to facilitate a
National Park Service Fire Management
Plan for the Indiana Dunes National
Lakeshore.

(b) All exemptions under subsection (a)
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of this section shall be subject to the
following:

(1) Only wood products shall be burned
unless otherwise stated above.

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

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

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

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

326 1AC 4-1-4 Variances

Sec. 4. (a) Burning with prior approval
of the commissioner or the commissioner's
designated agent may be authorized for
the following:

(1) Emergency burning of spilled petro-
leum products when all reasonable efforts
to recover the spilled material have been
made and failure to burn would result in
an imminent fire hazard or water pollu-
tion problem.

(2) Burning of refuse consisting of ma-
terial resulting from a natural disaster.

(3) Burning for the purpose of fire
training.

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

(5) Burning of highly explosive or other
dangerous materials for which no alterna-
tive disposal method exists or where trans-
portation of such materials is impossible.

(b) Burning not exempted by 326 IAC
4-1-3 may be permitted with prior receipt
of a variance application and approval of
the commissioner or the commissioner’s
designated agent.

326 IAC 4-1-5 Liability for fire

Sec. 5. Any person who allows the accu-
mulation or existence of combustible ma-
terial which constitutes or contributes to a
fire causing air pollution may not refute
liability for violation of this rule (326 IAC
4-1) on the basis that said fire was set by
vandals, accidental, or an act of God.

Rule 2. Incinerators

326 1AC 4-2-1 Applicability of rule
Sec. 1. This rule (326 JAC 4-2) estab-
lishes standards for the use of incinerators

which emit regulated pollutants. This rule
(326 JAC 4-2) does not apply to inciner-
ators in residential units consisting of four
(4) or fewer families. All other inciner-
ators are subject to this rule (326 1AC 4-
2).

326 IAC 4-2-2 Stationary incinerators

Sec. 2. All stationary incinerators shall:

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

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

(3) Comply with 326 1AC 5-1 and 326
1AC 2.

(4) Be maintained properly as specified
by the manufacturer and approved by the
commissioner or the commissioner's desig-
nated agent.

(5) Be operated according to the manu-
facturer’s recommendations and only burn
waste approved by the commissioner or its
designated agent.

(6) Comply with other state and/or lo-
cal rules or ordinances regarding installa-
tion and operation.

(7) Be operated so that emissions of
hazardous material including, but not
limited io, viable pathogenic bacteria, dan-
gerous chemicals or gases, or noxious
odors are prevented.

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

(A) Incinerators with a maximum re-
fuse-burning capacity of two hundred
(200) or more pounds per hour. 0.3
pounds of particulate matter per one thou-
sand (1.000) pounds of dry exhaust gas at
standard conditions corrected to fifty per-
cent (50%) excess air.

(B) All other incinerators: 0.5 pounds of
particulate matter per one thousand
(1.000) pounds of dry exhaust gas at
standard conditions corrected to fifty per-
cent (50%) excess air.

(9) Not create a nuisance or a fire
hazard. If any of the above result, the
burning shall be terminated immediately.

326 IAC 4-2-3 Portable incinerators

Sec. 3. All portable incinerators shall be
subject te the following conditions:

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

{2) Only wood products shall be burned.

(3) Merchantable material may be sal-
vaged where practicable.

(4) The local health department shall
be notified prior to any burning.
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(5) All burning shall be conducted un-
der favorable meteorological conditions.

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

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

(8) The incinerator shall bc maintained
and operated according to the manufac-
turer’s recommendations and in a manner
approved by the commissioner or its desig-
nated agent.

(9) The installation and operation of
such an apparatus shall comply with all
other state and/or local rules or
ordinances.

(10) A portable incinerator shall com-
ply with both 326 1AC 5-1 and 326 1AC
2.

ARTICLE 5. OPACITY REGULATIONS

Rule 1. Opacity Limitations

326 IAC 5-1-1 Applicability of rule

Sec. 1. (a) This rule (326 1AC 5-1)
shall apply to all visible emissions (not
including condensed water vapor) emitted
by or from any facility or source except
those sources or facilities for which specif-
ic visible emission limitations are estab-
lished by 326 IAC 11, 326 IAC 12, or 326
IAC 6.

(1) The requirements of 326 IAC
5-1-2(a)(1) shall apply to sources or fa-
cilities located in attainment areas for par-
ticulate matter, designated in 326 1AC
1-4.

(2) The requirements of 326 IAC
5-1-2(a)(2) shall apply to sources or fa-
cilities located in nonattainment areas for
particulate matter as designated in 326
1AC 1-4.

326 IAC 5-1-2 Visible
limitations

Sec. 2. (a) Visible emissions from any
source or facility shall not exceed any of
the following limitations. Unless otherwise
stated, all visible emissions shall bec ob-
served in accordance with the procedures
set forth in 326 1AC 5-1-4:

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

(A) Visible emissions shall not exceed.
an average of forty percent (407%) opacity
in twenty-four (24) consecutive readings.
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(B) Visible emissions shall not exceed
sixty percent (60%) opacity for more than
a cumulative total of fifteen (15) minutes
(sixty (60) readings) in a six (6) hour
period.

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

(A) Visible emissions shall not exceed,
an average of thirty percent (30%) opacity
in twenty-four (24) readings.

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

(3) Sources and facilities of visible
emissions located in both attainment or
nonattainment areas, for which an alter-
nate visible emission limitation has been
established pursuant to 326 JAC 5-1-5(b),
shall comply with said limitations in lieu
of the limitations set forth in subsection
(a)(1) and (a)(2) of this section.

326 1AC 5-1-3 Temporary exemptions

Sec. 3. (a) Boiler startup and shutdown:
When building a new fire in a boiler, or
shutting down a boiler, visible emissions
may exceed the applicable opacity limit
established in 326 JAC 5-1-2(a); how-
ever, visible emissions shall not exceed an
average of sixty percent (60%) opacity
and emissions in excess of the applicable
opacity limit shali not continue for more
than ten (10) continuous minutes on one
(1) occasion in any twenty-four (24) hour
period.

{(b) Cleaning boilers: When removing
ashes from the fuel bed or furnace in a
boiler or blowing tubes, visible emissions
may exceed the applicable opacity limit
established in 326 IAC 5-1-2(a) however,
visible emissions shall not exceed sixty
percent (60%) opacity and visible emis-
sions in excess of the applicable opacity
limit shall not continue for more than five
(5) continuous minutes on one (1) occa-
ston in any sixty (60) minute period. Such
emissions shall not be permitted on more
than three (3) occasions in any twelve
(12) hour period.

(c) Facilities not temporarily exempted
by subsections (a) and (b) of this section
may be granted special temporary exemp-
tons by the commissioner of the same
duration and type authorized therein pro-
vided that the facility proves to the satis-
faction of the commissioner that said ex-
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emptions are needed and that during
periods of startup and shutdown, owners
and operators shall, to the extent practica-
ble, maintain and operate any affected
facility including air pollution control
equipment in a manner consistent with
good air poliution control practice for
minimizing emissions. Determination of
whether acceptable operating and mainte-
nance procedures are being used will be
based on information available to the com-
missioner, which may include, but is not
limited to, monitoring results, opacity ob-
servations, review of operating and main-
tenance procedures and inspection of the
source.

(d) Sources or facilitics not exempted
through subsections (a), (b), or (c) of this
section may also &2 granted special ex-
emptions by the commissioner, provided
that the source or facility owner or opera-
tor proves to the satisfaction of the com-
missioner that said exemption is justifi-
able. Said exemption(s) may be of longer
duration and may apply to other types of
facilities not provided for in subsections
(a) or (b) of this section.

326 1AC 5-1-4 Compliance determi-
nation

Sec. 4. (a) Determination of visible
emissions from sources or facilities to
which this rule (326 1AC 5-1) applies
may be made in accordance with subdivi-
sions (1) or (2) below:

(1) Determination of visible emissions
by means of a qualified observer shall be
made according to the following:

(A) Position: The qualified observer
shall stand at a distance sufficient to pro-
vide a clear view of the emissions with the
sun, if visible, oriented in the 140" sector
to his back. Consistent with maintaining
the above requirement, the observer shall,
as much as possible, make his observations
from a position such that his line of vision
is approximately perpendicular to the di-
rection of the visible emissions (plume
where applicable), and when observing
opacity of emissions from rectangular out-
lets (e.g., monitors, open baghouses, non-
circular stacks), approximately perpen-
dicular to the longer axis of the outlet.
The observer’s line of sight should not
include more than one (1) plume at a time
when multiple stacks are involved, and in
any case the observer should make his
observations with his line of sight perpen-
dicular to the longer axis of such a set of
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multiple stacks (e.g., stub stacks on
baghouses).

(B) Field records: The observer shall
record the name of the plant, emission
location, type of facility, observer's name
and affiliation, and the date on a ficld
data sheet. Time, estimated distance to
the emission location, approximate wind
directign, estimated wind speed, descrip-
tion of the sky conditions (presence and
color of clouds), and visible emissions
(plume where applicable) background are
recorded on a field data sheet at the time
opacity readings are initiated and
completed.

(C) Observations: Opacity observations
shall be made at the point of greatest
opacity in that portion of the visible emis-
sions, (plume where applicable) where
condensed water vapor is not present. The
observer shall not look continuously at the
visible emissions, (plume where applica-
ble) but instead shall observe the visible
emissions, (plume where applicable) mo-
mentarily at fifteen (15) second intervals.

(D) Recording observations: Opacity
observations shall be recorded to the near-
est five percent (5%) at fifteen (15) sec-
ond intervals on an observational record
sheet. A minimum of twenty-four (24)
observations shall be recorded. Each mo-
mentary observation shall be deemed to
represent the average opacity of emissions
for a fifteen (15) second period.

(E) Determination of opacity as an
average of twenty-four (24) consecutive
cbservations: Opacity shall be determined
as an average of twenty-four (24) consecu-
tive observations recorded at fifteen (15)
second intervals. Divide the observations
recorded on the record sheet into sets of
twenty-four {24) consecutive observations.
A set is composed of any twenty-four (24)
consecutive observations. Sets need not be
consecutive in time and in no case shall
two (2) sets overlap. For each set of twen-
ty-four (24) observations, calculate the
average by summing the opacity of the
twenty-four (24) observations and dividing
this sum by twenty-four (24). Record the
average opacity on a record sheet. For the
purpose of determining an alternative visi-
ble emission limit in accordance with 326
IAC 5-1-5(b) following, an average of
twenty-four (24) consecutive readings or
more may be used to calculate the alter-
nate visible emissions limit.

(F) Determination of opacity as a cu-
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mulative total of fifteen (15) minutes: For
emissions from intermittent sources. opac-
ity shall be determined in accordance with
clause (A), (B), (C). and the first sentence
of (D). Each momeniary observation shall
be deemed 1o represent the average opac-
ity of emissions for a fifteen (15) second
period. All readings greater than the speci-
fied limit in 326 1AC 5-1-2 shall be
accumulated as fifteen (15) second seg-
ments for comparison with the limit.

(G) Attached steam plumes. When con-
densed water vapor is present within the
plume as it emerges from the emission
outlet, opacity observations shall be made
beyond the point in the plume at which
condensed water vapor is no longer visible.
The observer shall record the approximate
distance from the emission outlet to the
point in the plume at which the observa-
tions are made.

(H) Detached steam plumes: When wa-
ter vapor in the plume condenses and be-
comes visible at a distinct distance from
the emission outlet, the opacity of emis-
sions should be evaluated at the emission
outlet prior to the condensation of water
vapor and the formation of the steam
plume.

(2) Determination of compliance with
visible emission limitations established in
this rule (326 1AC 5-1) may also be made
in accordance with a source’s or facility’s
continuous monitoring equipment, for any
source or facility in compliance with the
requirements of 326 IAC 3-1.

(b) If the compliance determination
procedures set forth in subsections (a)(1)
and (a)(2) of this section results in any
conflict in visible emission readings, the
determination made in accordance with
subsection (a)(2) of this section shall pre-
vail for the purpose of compliance, pro-
vided that it can be shown that the con-
tinuous monitor has met the performance
specifications as set forth in the 40 CFR
60, specifically Performance Specification
i

326 1AC 5-1-5 Violations

Sec. 5. (a) A violation of this rule (326
IAC 5-1) shall constitute prima facie evi-
dence of a violation of other applicable
particulate emission control regulations. A
violation of any such rule may be refuted
by a performance test conducted in ac-
cordance with subsection (b) of this sec-
tion. Such test shall refute the mass emis-
sion violation only if the source is shown to

be in compliance with the allowable mass
emission limit. An exceedance of the al-
lowable opacity emission limit will not be
treated as a violation if, during the test
described in subsection (b) of this section,
the source demonstrates compliance with
the allowable mass emission limit while
simultaneously having visible emissions
more than or equal to the reading at which
the exceedance was originally observed.

(b) The owner or operator of a source or
facility which believes it can operate in
compliance with the applicable mass emis-
sion limitation, but exceeds the limits
specified in 326 IAC 5-1-2, may submit a
written petition to the commissioner re-
questing that an alternate opacity limita-
tion be established pursuant to the follow-
ing provisions. Additionally, if the
commissioner has issued a notice of viola-
tion to an owner or operator of a source or
facility for violation of the applicable
opacity limitation, such owner or operator
may, propose in notice of violation resolu-
tion, to disprove said violation by estab-
lishing an alternate opacity limit pursuant
to the following provisions. This alternate
limit shall be based upon a mass emission
performance test conducted according to a
method designated by the commissioner,
and a visible emission test conducted si-
multaneously, according to 326 IAC
5-1-4. Where the commissioner deter-
mines there is no acceptable test method
available, a request for an alternate visible
emission limit shall be denied.

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

(A) If a performance test of a source or
facility demonstrates:

(i) that said source or facility is in
compliance with the allowable mass emis-
sions limit (as defined in 326 IAC 1-2) at
the time that the test is done; and

(ii) simultaneously, said source’s or fa-
cility’s test demonstrates that the allowa-
ble opacity emission limit is being exceed-
ed, then, the enforceable opacity
limitation shall be equal to that level of
opacity at which the source or facility will
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be able as indicated by the performance
and opacity tests to meet the opacity
standard at all times during which the
source or facility is meeting the mass
emission limitation.

(B) If a performance test of a source or
facility demonstrates:

(i) that said source or facility is in
compliance with the allowable mass emis-
sion limit, and the test mass emission rate
is within ten percent (10%) of the allowa-
ble emissions limit for that source or facil-
ity; and

(ii) simultaneously, said source’s or fa-
cility’s test demonstrates that the opacity
observed is below the allowable opacity
emission limit, the enforceable opacity
limitation shall be equal to that level of
opacity at which the source or facility will
be able, as indicated by the performance
and opacity tests, to meet the opacity
standard at all times during which the
source or facility is meeting the mass
emission limitation.

(C) If a performance test of a source or
facility demonstrates:

(i) that said source or facility is in
compliance with the allowable mass emis-
sion limit, and the test mass emission rate
is less than ninety percent (90%) of the
allowable emissions limit; and

(ii) simultaneously, said source’s or fa-
cility’s test demonstrates that the opacity
observed is below the allowable opacity
emission limit, the enforceable opacity
limitation shall remain the existing allowa-
ble opacity emission limitation for that
source or facility.

(2) Compliance with 326 IAC 6-1, 326
1AC 6-2, 326 IAC 6-3, and 326 IAC 11-1,
and other applicable rules must be demon-
strated by the performance test.

(3) The commissioner may require a
performance test in any case where it is
necessary to determine the compliance sta-
tus for a facility. However, the commis-
sioner will not request a performance test
for any facility which is known to be in
compliance with the allowable opacity
limitation.

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

(5) The owner or operator of the source
or facility shall notify the commissioner at
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least fifteen (15) days prior to conducting
a test for the purposes of demonstrating an
alternate visible emission limit.

(6) A stafl member who is a qualified
observer, approved by the commissioner or
other consultant approved by the commis-
sioner shall be present during any per-
formance tests.

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

(8) Any alternate visible emission limit
established for any source or facility shall
not become effective until said limitation
is established in the applicable operating
permit. Said limitation will be incorporat-
ed, by amendment, into the operating per-
mit for said source or facility and submit-
ted to the U.S. EPA as a SIP revision.

(9) Where a visible emission limitation
iy based upon a new source performance
standard, any new limitation must comply
with the provisions of said standard.

326 JAC 5-1-6 Compliance schedule

Sec. 6. Sources newly subject to more
stringent limitations on August 27, 1980,
by 326 1AC 5-1-2 shall comply with the
compliance schedule of 326 [AC 6-1.

326 IAC 5-1-7 State implementation
plan revisions

Sec. 7. Any exemptions given or provi-
sions granted to this rule (326 1AC 5-1)
by the commissioner under 326 IAC 5-1-
3(c). 326 1AC 5-1-3(d). or 326 IAC 5-1-
5(b), shall be submitted to the U.S. EPA
as a S{P revision.

ARTICLE 6. PARTICULATE RULES
Rule 1. Nonattainment Area Limitations

326 1AC 6-1-1 Applicability of rule

Sec. 1. Sources or facilities specifically
listed in 326 IAC 6-1-7 shall comply with
the limitations contained therein. Sources
or facilities that are (1) located in the
nonattainment counties listed in 326 1AC
6-1-7, (2) but which sources or facilities
are not specifically listed in 326 IAC 6-1-
7. and (3) have the potential to emit one
hundred (100} tons or more of particulate
matter per year or have actual emissions
of ten (10) tons or more of particulate
matter per year, shall comply with the
limitations of 326 1AC 6-1-2.

326 1AC 6-1-2 Particulate emission
limitations; fuel combustion steam gener-
ators, asphalt concrete plant, grain eleva-
tors, foundaries, minersl aggregate oper-
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ations; modification by commissioner

Scc. 2. (a) General sources: Facilities
not limited by subsections (b) through (g)
of this section shall not allow or permit
discharge to the atmospherc of any gases
which contain particulate matter in excess
of 0.07 gram per dry standard cubic meter
(g/dscm) (0.03 grain per dry standard
cubic foot (dscf)). Where this limitation is
more stringent than the applicable limita-
tions of subsections (b) through (g) of this
section, for facilities in existence prior to
the applicability dates, or of a size not
applicable to said subsections, emission
limitations for those facilities shall be de-
termined by the commissioner and will be
established in accordance with the proce-
dures set forth in subsection (h) of this
section.

(b) Fuel combustion steam generators:
No person shall operate a fossil fuel com-
bustion steam generator (any furnace or
boiler used in the process of burning solid,
liquid, or gaseous fuel or any combination
thereof for the purpose of producing steam
by heat transfer) so as to discharge or
cause to be discharged any gases unless
such gases are limited to:

(1) A particulate matter content of no
greater than (.18 grams per millian calo-
ries (0.10 pounds per million Btu) for solid
fuel fired generators of greater than sixty-
three million (63,000.000) kilocalories
(kcal) per hour heat input (two hundred
fifty (250) million Btu);

(2) A particulate matter content of no
greater than 0.63 grams per million calo-
ries (0.35 pounds per million Btu) for solid
fuel fired generators of equal to or greater
than 6.3 but less than or equal to sixty-
three million (63,000,000) kcal per hour
heat input (twenty-five (25) but less than
or equal to two hundred fifty (250) million
Btu);

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

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

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

29

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

(1) No person shall operate the affected
facilities of an asphalt concrete plant
which existed on or prior to June 11, 1973,
so as to discharge or cause to be dis-
charged into the atmosphere any gases
unless such gases are limited to:

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

(d) Grain Elevators: No person shall
operate a grain elevator (a grain elevator
is defined as any plant or installation at
which grain is unloaded, handled, cleaned.
dried, stored or loaded) without meeting
the provisions of this subsection. Subdivi-
sion (1) of this subsection shall apply to
any grain storage elevator located at any
grain processing source which has a per-
manent grain storage capacity of thirty-
five thousand two hundred (35,200) cubic
meters (one (1) million U.S. bushels) and
any grain terminal elevator which has a
permanent grain storage capacity of
cighty-eight  thousand one hundred
(88,100) cubic meters (two and one-haif
(2.5) million U.S. bushels). All grain ele-
vators subject to this rule (326 IAC 6-1)
shall comply with the requirements of sub-
division (2) of this section.

(1) No owner or operator subject to the
provisions of this subpart shall cause to be
discharged into the atmosphere from any
affected facility except a grain dryer any
process emission unless such emissions are
limited to a particulate matter content of
no greater than 0.07 gram per dry stand-
ard cubic meter (dscm)(0.03 grain per dry
standard cubic foot (dscf)) for said facili-
ties for which construction or modification
commenced prior to January 13, 1977.

(2) Grain clevators subject to this subdi-
vision shall provide for good housekeeping
and good maintenance procedures. Good
housekeeping and maintenance is defined

Published by THE BUREAU OF NATIONAL AFFAIRS, INC.. Washington, D.C. 20037 49




INDIANA AIR REGULATIONS

S-88
371.0587

Rule 2 Participate Emission Limitations
for Sowrces of Indirect Heating

326 1AC 6-2-1 Applicability

Sec. 1. This rule (326 IAC 6-2) estab-
lishes limitations for sources of indirect
heating:

(a) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities located in Lake, Porter, Mar-
ion, Boone, Hamilton, Hendricks, John-
son, Morgan, Shelby, and Hancock Coun-
ties which were existing and in operation
or which received permit to construct prior
to September 21, 1983, shall be limited by
326 1AC 6-2-2.

(b) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities not specified in subsection (a)
of this section which were existing and in
operation or which received permits to
construct prior to September 21, 1983
shall be limited by 326 1AC 6-2-3.

(c) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities receiving permits to construct
on or after September 21, 1983 shall be
limited by 326 IAC 6-24.

(d) If any limitation established by this
rule (326 TAC 6-2) is inconsistent with
applicable limitations contained in 326
IAC 6-1, then the limitations contained in
326 IAC 6-1 prevail.

(e) If any limitation established by this
rule (326 IAC 6-2) is inconsistent with
applicable limitations contained in 326
JAC 12, New Source Performance Stan-
dards, then the limitations contained in
326 1AC 12 prevail.

() If any limitation established by this
rule (326 IAC 6-2) is inconsistent with a
limitation contained in a facility’s con-
struction or operation permit as issued
pursuant to 326 [IAC 2, Permit Review
Regulations, then the !imitations con-
tained in the source’s current permits
prevail.

(g) If any limitation established by this
rule (326 IAC 6-2) is inconsistent with a
limitation required by 326 IAC 2, Permit
Review Regulations, to prevent a violation
of the ambient air quality standards set
forth in 326 IAC-1-4, then the limitations
required by 326 IAC 2 prevail.

(h) The addition of a new facility at a
source does not affect the limitations of
the existing facilities unless such changes
in the limitations are required by the pro-
visions of 326 1AC 2 or 326 IAC 6-1.

326 1AC 6-2-2 Emission limitations for
facilities specified in 326 IAC 6-2-1(a)

Sec. 2. (a) Particulate emissions from
existing indirect heating facilities located
in the specified counties shall be limited
by the following equation:

Pounds of particulate matter emitted per million

pt = 0.87
QO. 16
Where:
Pt =
Btu (Ib/mmBtu) 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 namepiate 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.

For Q less than 10 mmBtuwhr, Pt shall not exceed 0.6.
For Q greater than or equal to 10,000 mmBtwhr, Pt

(b) The emission limitations for those
indirect heating facilities which were ex-
isting and in operation on or before June
8, 1972, shall be calculated using the
equation contained in subsection (a) of
this section where: Q shall reflect the total
source capacity on Junc 8, 1972. The re-
sulting Pt is the emission limitation for
each facility existing on that date and will
not be affected by the addition of any
subsequent facility. The particulate emis-
sions from all of the facilitics which were
in existence on June 8, 1972, may be
allocated in any way among these facilities
provided that they will not result in a
significantly greater air quality impact
level at any receptor than that which
would result if the particulate emissions
from each of these facilities were limited
to Pt; and provided that the emission limi-
tations for each facility are specified in its
operation permit. Significant impact levels
are defined in 326 IAC 2-3(d).

(¢) The emission limitations for those
indirect heating facilities which began op-
cration after June 8, 1972, and before
September 21, 1983, and those facilities
which receive permits to construct prior
September 21, 1983 shall be calculated
using the equation contained in subsection
(a) of this section where: Q includes the
capacity for the facility in question and
the capacities for those facilities which
were previously constructed or received
prior permits to construct. The limitations
for all previously permitted facilities do
not change. The Q and Pt for each facility
at a source which begins operation or
receives a construction permit during this
time period will be different.

326 1AC 6-2-3 Emission limitations for
facilities specified in 326 IAC 6-2-1(b)

Sec. 3. (a) Particulate emissions from
indirect heating facilities existing and in
operation before September 21, 1983,
shall be limited by the following equation:

shall not exceed 0.2. Figure 1 may be used to estimate Pt = CXaXh
allowable emissions. 76.5 X Qu-75 X No.25
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STATE AIR LAWS

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 (uw/m3) for
a period not to exceed a sixty (60) minute time
period.

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

Total source maximum operating capacity rat-
ing in million Btu per hour (mmBtwhr) 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.

Number of stacks in fuel burning operation.

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 mmBtwhr heat input. The value 0.8
shall be used for Q greater than 1,000 mmBtu/hr
heat input.

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
IH XpaXQ
i=1

pa; X Q

-
1]

‘Mz

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.

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

emission limitations for each facility are
specified in its operation permit. Signifi-
cant impact levels are defined in 326 1AC
2-3-2(d).

(c) The emission limitations for those
indirect heating facilities which began op-
cration after June 8, 1972, and before
September 2§, 1983, and those facilities
which receive permits to construct prior to
to September 21, 1983, shall be calculated
using the equation contained in subsection
(a) of this section where: Q, N, and h shall
include the parameters for the facility in
question and for those facilities which
were previously constructed or received
prior permits to construct. The limitations
for all previously permitted facilities do
not change. The Q, N, h, and Pt for each
facility at a source which begins operation
or receives a construction permit during

this time period wiil be different.

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

(e) Particulate emissions from any facil-
ity used for indirect heating purposes
which has 250 mmBuu/hr heat input or
less and which began operation after June
8, 1972, shall in no case exceed 0.6
lb/mmBtu heat input.

326 IAC 6-2-4 Emission limitations for
facilities specified in 326 IAC 6-2-1(c)

Sec. 4. (a) Particulate emissions from
indirect heating facilities constructed after
September 21, 1983 shall be limited by
the following equation:

pt = 109
Qo-26
Where: )
Pt = Pounds of particulate matter emitted per million
Btu (Ib/mm Btu) heat input.
Q = Total source maximum operating capacity rat-

ing in million Btu per hour (mmBtwhr) 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
not exceed 0.6. for Q greater than or equal
to 10,000 mmBtu/hr, Pt shall not exceed
0.1. Figure 2 may be used to estimate
allowable emissions.

(b) As each new indirect heating facil-
ity is added to a plant Q will increase. As
a result, the emission limitation for each

progressively newer facility will be more
stringent until the total plant capacity
reaches 10,000 mmBtu/hr after which the
emmission limit for each newer facility
will be 0.1 1b/mmBtu heat input. The
rated capacities for facilities regulated by
326 IAC 12, New Source Performance
Standards, shall be included when calcu-
lating Q for subsequent facilities.
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APPENDIX D

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 0.0'
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PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

BASE

G550 m

PLANY

CRNTRBL. (FRAT (PLAN]

DATE Ié /teg 87

SAMPLING TEAM

SOURCE TYPE AND MAKE

wun?mm'_#g
ScRVBAELC, B

TNSIGE STATK DIANETER

6o

Inches

FRELATED CAPACITY

2

TYPE FUEL

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETE

/O

Inches

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

APR 78

e | SR ReERS e
/ [ 5
2. .4
3 g5
”’ 134
5 20,5
2 39,5
7 e Y
4 7.2
7 55, |
/0 55,5
‘LOET"“" 15 46




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

BASE

|__Griscom) BFE 13 R 3T
£ #3  Sceusenr 8

INSIDE s'rAcr/mAZT:a'

Inches
STATION SSURE
qu 6] 75-‘ . In Hg

STACK STATIC PR URE

’ /Z: In H20
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H 7'v<— ol STACK TEMPERATURE (0F)
cycloli¢

A 23 7 /65

4 23 29 0%

14 S, /0%

7 0 ] )09

2.3 4 ¢ /0%

' 23 ]O 10 109

2L J5 J2 JOF

l

2

2

(.(

S A7 v g /08
A

=

3

T

24 20 /9 /C¥

[0 , 275 18 20 ;05

MHEe = 15°

EFPS =277

75 = 108

NO? DI~ . 3124

AVERAGE

-o-es [ Zal 1" . E’
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

o/ EL

E LBONY

RUN NUMBER

Ive

Yissan JFR | /1D fES FF

PARTICULATES

Boer 3 Senunsse D

ITEM

FINAL WEIGHT
(om) ~

INITIAL WEIGHT
(o)

WEIGHT PARTICLES
(om)

FILTER NUMBER

- 3457

2718

00533

Halt Filter)

ACETONE WASHINGS (Prode, Front

T
76, 6805

Gé. b6\

Tor6d

8ACK HALF (if needed)

Tetal Weight of Particulates Collected

0677 .

. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
() (on) (em)

IMPINGER { (H20)

243 ¢

200.9

IMPINGER 2 (H20)

20 . &

95 &

Roe. 0

/. &

IMPINGER 3 (Dry)

[ S

0.0

7.5

IMPINGER & (Silica Gel)

2084

Tetal Weight of Water Collected

gq

200.0

3.9 «

. GASES (Dry)

—_— ANALYSIS ANALYSIS ANAL vsts ANALYSIS AVERAGE
vOL % €O, [ o/ { / {‘/ / / /
VoL % 0y /

VoL % co
VOL % N,

Vel % Ny = (100% - % CO3 . % 03 - % CO)

AMD £28'i. 651

REPLACES OEHL 20, MAY 78, WHICH (S OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

L

1SS et /S

DATE

13 Fem 55

RUN NUMBER

Lo

8y, ING NUMBER

7 oed/

fMIJ"’

SOURCE NUMBER

e Scevarsr /5

Halt Filter)

ACETONE WASHINGS (Prode, Front

QF. 7417

98,735C

[ PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(om) (o) (om)
FILTER NUMBER
3923 29054 0.0517
95,747 7

0067

BACK HALF (if needed)

Toral Weight of Particulates Collected

2050Y  w

WATER

ITEM

FiNAL WEIGHT
(on)

INITIAL WEIGHT
(om)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

242 ¢

200.6

IMPINGER 2 (H20)

206.@

42,0

A00. ¢

IMPINGER 3 (Dry)

2.5

0.0

s
)

IMPINGER 4 (Silica Gel) 2 ll ) 6 200. Q // ) (5
Toral Weight of Water Collected 7 7. @’ -
ut, GASES (Dry)
rew AxaLysis AnaLvsis ANALYSIS ANALYSiS AVERAGE
voL = co, 4,/,3 42) 7[ 2 A/Z
o /3¢ | /32 | 16 /&

Vol % N2 = (100% - £ CO3 . X 02 - % CO)

AMD ZPB%, 651

AEPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ASE

) SS84y

ol A

DATE

/13 rem g9

DING NUMBER

O/ ELL

ZON T

SOURCE NU

RUN NUMBER

Taree

Lorioe3 Senussir B

I PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(o) - (om) (=)

FILTER NUMBER

] 36T

2467

0.Qq772

ACETONE WASHINGS (Probde, Front

Half Filter)

€3 3313

/03.$373

103.524Y

g.0095

BACK HALF (if needed)

Total Weight of Particulotes Collected

L0867 w

. WATER
TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(=) (om) (o)

IMPINGER 1V (H20)

IMPINGER 2 (H20)

2530

2,(0.0

IMPINGER 3 (Dry)

O

58.0

o200 . O

_/[0. 9

0.0

@9

IMPINGER 4 (Silica Gel)

20%.0

200.0

2

Totol Weight of Water Collected 7/ 0 -
’
1. GASES (Dry)

TEM ANA:.YSIS ANAzLYSIS ANAL:slS ANA:.YSlS AVERAGE

VoL % €O, 4 0 /0 E ﬂ /0
L4 [ 4 4
4
vOL % Oy / / ; i ?
'/ f L 0 / . 0 / ’ AzL

VoL % CO
vOL % N,

Vol % Na = (100% . % CO3. % 07 -

% CO)

AMD 528, 651

REPLACES OEML 20, MAY 78, WIHICH IS OBSOLETE.
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VISIBLE EMISSION OBSERVATION FOhM

vof p |

COMPANY NAME OBSERVATION DAT| START TIME ENO TIME
AED ek, Plant 13 e@; 39 1 jl H{2
STAEET ADORESS 7 €C
227 - ° 15 20 4 COMMENTS
R} "Igloldlo
cimy STA 2 2t a1
Grizsem AFB Ii"\ 4é€7/ NEIAN (;, . Q)
PHONE (KEY CONTACT) SOURCE 10 NUMBER - 7 : 4
4 ( ’ ¢7 a); “)
GPERATING MGOR s 1O 1o o |
Bﬁf lL 5. Joctd ' by
: oo 100 [ & [
NXB Z«Jﬂf 5 v 4
OESCRIBE EMISSION POINT 8
E. 21 oLM:- <k J 6o el st pr
'o ,
HEIGHT ABOVE GROUND LEVEL HEGHT R £ TO OBSERVER
6?5 ’ . Stant 42‘}\' End v’ "
DISTANCE FROM OBSERVER OIRECTION FROM OBSERV 12
san A2 Em S St W e "
DESCRIBE EMISSIONS .
Stan [ Ariag End !
Emsson COLOR Q IF WATER D) PLUME 15
Attachad Detached O
POINT N THE PLUME AT wmcn OPACGITY WAS DETERMINED ° —
Sta 00 End \ 7
DESCRIBE_PLUM GROUND 18 -
Stan é‘hljm End / ”
smsaouno COLOR o~7m
% End / sun OV C End L’ - 20
wwo SPEE / WIND omism /
san 20 aph End St <5 End 2t
AMBIENT TEMP WET BULB TEMP AN, p-%- 2
Stan 7)"" End L/ 10 2
Stacx SOURCE LAYOUT SKETCH Draw North Amow | [~
Pume
Sun 4 C- - @ 2
wind .‘ bo ‘\ 2
, C) ;-.030105 %gi gmission Point 27
f O 1- 28
O
f ' l’l L-‘ 9
! ! oeseessts NAME (PRINT) ~
‘ - ’ Observers Postion A_o\ D H
oasenvs DATE__
U .,(u-v wffcl ‘5\‘;@{(
— onmmunom
I j Sun Location Line }:’rp CC/‘/L— /L C{ ’
ADOITIONAL INFORMATION % ERTIFRED BY DATE :( 8
g“"”"‘ Ytwd bvr"f( ﬂ/ SWF 5
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VISIBLE EMISSION OBSERVATION FORM No. TIWD

CONPANY NAME OQBSERVATION DATE START TIME END TIME
Corsoe Headin, Pla ) BN 233 | 2sp

STRE DAESS StC
223 - 0 EY) COMMENTS
. 1 w

i 2 ;
Cizsen HEB T |9y | g
PHONE (KEY CONTACT) SOURCE 1D NUMBER _

‘il s b K12 39

P SS EQUIPMENT opsamue 5

nfmf;zf #> Zs-(00 % . 2—5
CONTROL EQUIPMENT _ . OPERATING MOOE 7

(028 Soacdite B _ 7 g

SRRl sk et :

10

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSEAVER

457 sun 57 ena — -
DISTANCE FAOM OBSERVER DIRECTION FROM OBSERVE: 12
son 2907 Era — st N, End ¢ ' "

DESCRIBE E ONS , - "
Stan [D% End %}q;\)"\va)

RS SR 11521 N2 EF [S1UNFSY SH AN QY SN

SISV SN e¥ STis S Wt SVS Y ST IS
SISYSISE RS S SV = SF ST TSNS

SelgioR I

EMISS\ON COLO J 1 wne;?{nej PLUME‘/ ] 15
./
Stan ﬁ i/ Attached Detached 0 | I~
| POINT IN THE P}.UME AT WHICH OPACITY WAS DETERMINED
san /DO ed L7 ' 17
DESCRIBE, PLUME BACKGAOUND wrQ U3 18 -

san «;"Wfs({ W - e

BACKGROUND CAgR \./6 sxv CONDITIONS 19
son (V24 End sin OV C ena ~/ 1 2
WIND SPEED WIND DIRECTION

san /[ Ena L lsae S e 2t
AMBIENT TEMP ~ | WET BULB TEMP AN, 2
san A5 e - 9? "
Stack SOURCE LAYOUT SKETCH Draw North Arrow

wih T 24
Plume

Ssun & - ™ @ 25
e = n OB | 20

O, | =
O\ | ”

30

% Cﬁ)’ \,m Point . 7

Cad

- J . Observers Position ::: Hi;ﬁmfco# DATE
140° p“ Z (‘//”. I' VL' T'/beg)
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VISIBLE EMISSION OBSERVATION FORM
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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

Distance A (ft) 7.0 (duct diameters) 1.4

(ft)

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

o

5.0° 0.

U___ %
O
| »
e
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PRELIMINARY SURVEY DATA SHEET NO. |
(Stack Geometry)

3 PLANY
| Brissom BFB |Grissom B8 cRMIRAL BRAT pLT

SAWPLING TEAM
/4 23 59

SOURCE TYPE AND MAKE

GOEO;L F1EED B/ LEL. _

Frrpie <o SCPIBIER - &0 Inches
RELATED CAPACITY 7 h g E PUEL
DISTANCE FROM OUTSIDE OF NIPPLE TO SIDE DIAMETER
Inches
| NUMBER OF TRAVERSES €
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)
/S

4.9
2,%
/3.6
24,8
39.5
Yt Y
5/.2
55,
$3.5

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

BAS

BOILER

som N FB

AYE /v F/LB Zq

UMBER

L}  ScRUBRER. A

INSIDE STACK DIAMETER
50 Inches
LS'TTTWWE'
Zq ‘ jg/ In Hg
STACK STATIC PRESSURE
-~ ,2.9 In H20

SAMPLING TEAM

30

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN HD 0 ye i (] o STACK TEMPERATURE (OF)
.19 25 23 yoya
2/ 2¢ 2.2 J0 &
22 /Y /5 /02
i) s 7 )0
S /02

. 3%

/03

-3

/DT

1 377 /0 /] /02

» 33 /5 17 )02

/0 2§ 25T 287 /02
ez /M

Frs~ 32

/< - 103
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g 79

AVERAGE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

,A%ffé&f? 4

AUN NUMBER

e

220 7T

SOUNCE NUMBER

.éfuée-é/éa@éﬁ&ZAé7

PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(o) (om) (om)

FILTER NUMBER

. 3)49

2,025

Halt Filter)

ACETONE WASHINGS (Probe, Front

;00,0552

00342

BACK HALF (If nesded)

06, @52¢

Tetol Weight of Porticulates Cellected

O 06 /3 e

. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(om) (o) (om)

IMPINGER 1 (H20)

230 3

0.0

5¢.6

IMPINGER 2 (H20)

212 4

200. 0

[2-2

IMPINGER 3 (Dyy)

2.5

0- 0

2.3

IMPINGER & (Silica Gel)

714.

207, 0

/4.1

Total Weight of Water Collected

586 .

n. GASES (Dry)
TEM ANA:.YSIS Aruz\.vsls ANAL:SIS ANA:VS'S AVERAGE
VoL % €Oy J d 5 0 é
‘ . 0 =47,
vOoL % 0y
/7. & /74 |\ /76 /7 ¢
voL % cO
VOL % Ny

Vel % Nz = (100% . % CO7 - % 03 - % CO)

AMD £28'%. 651
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ASE

NUMBER

e L,

DATE

S ——

RUN NUMBER

Telo

ST

L e 5T

SOURCE NUMBER

l@uw 4/ i@%gg/f

PARTICULATES

ITEM

FINAL WEIGHT
(gm) -

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(92v)

FILTER NUMBER

J:31493

2859

0.025%

Halt Filter)

ACETONE WASHINGS (Probde, Front

/02, 2]%0

[@2. 2047

O 0073

BACK HALF (If needed)

Tota) Weight of Posticulates Collected

v 32 Jom

WATER

ITEM

FINAL WEIGHT
(em)

INITIAL WEIGHT
(em)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

HIR O

A00. 0

Sz P

IMPINGER 2 (H20)

2120

L80 . 0

(A -

IMPINGER 3 (Dry)

2.0

0.0

X0

IMPINGER 4 (Silica Gel)

L00.0

[0, 0

21b.

Total Weight of Water Collected

6G2.

I, GASES (Dry)
Tem ANA:.YSIS ANAzLYSlS ANAL:SIS AN‘”;YS'S AVERAGE
VOL % CO, y y 67 Z g
2, 2, 0.8 z
/574 /54 | /52 /5 3
/OL % CO
VOL % Ny

Voi % N2 = (100% - % CO5 . %X 02 . % CO)

AMD FPBENM, 651

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

DATE

Y5 f7 V

NG NUMBER

SOURCE NUMBER

PARTICULATES

B ge % SHUBBEC L

FINAL WEIGHT
(gm) ~

INITIAL WEIGHT
(e)

WEIGHT PARTICLES
(om)

FILTER NUMBER

O 313%

28715

U, 025 )

ACETONE WASHINGS (Probe, Front
Hall Filtes)

/CS., 3842

[ 05.378Y

O.0Cs%

BACK HALF ({f nesded)

Totul Weight of Porticulotes Collected

5.1 E 3%5 .;./
#* . o

0. Q315

WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(gm) (em) (gm)

IMPINGER 1 (H20)

AOP. O
il

KO0, O

IMPINGER 2 (H20)

2440

|/,

240

IMPINGER 3 (Dry)

/0.0

Jd. 0

0.0

IMPINGER & (Silica Gel)

£10.7]

0D 0

(0]

T

Total Weight of Water

Collected

537 -

GASES (Dry)

TEM ANA‘LYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
22 | 22| 22 2.2
o s | s | s /&.</

7 /
vOoL % CO
VoL % N,

Vol % N3 = (100% - % CO5 . % 07 - % CO)

AMD FPB%, 651

REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

pre——
BASE

Gr\ssc'“ BB

DA

(% feh 84

m.ga J(u..m

INSIEE ST A“CK DIAMETER

Inches

STATION PRESSURE

¥4 3¢

In Hg

STACK STATIC PRESSURE
-
i P }ﬁ
SAMPLING TEAM

In H20

TRAVERSE POINT NUMBER

VELOCITY HEAD, Vp IN HD

STACK TEMPERATURE (OF)

19

[0Z

, 2l 20 (OL
, 22 /4 (02
27 5 [0

.30

(CZ

.38

103

A3

[T

ol

(02

NI T N INTT

.33

2

I~
&

2SS

o2

fsf: 3%

Ts - /03

Nessle .&r . 2897

AVERAGE

OEHL f9r™ 16
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VISIBLE EMISSION OBSERVATION FORM

No. Qﬂ&,ﬁ//

69

COMPANV NAME E/ﬁmon J START TIME END TIME
S A:FB" %PM )y & (D32
STREET ADORESS SEC o » 4s’
223 o COMMENTS
a 10 @ﬂ Q¥
cy ~ ST?EL zZP 2| O | O
7 DGV A’F ‘/(9?7/ 3 (Z) ¢ | & O
PHONE (KEY CONTACT) SOURCE 10 NUMBER
4 L C)'- ¢
Mowmem L,L CREFATING HODE sl Ul lo | o
coum EQus OPERATING MOOE
R Seubbe B ;
OESCRI e EM|SS N POINT , _ 8
g'(’?f é?() (Q%‘M‘Oe} 9
10 .
HEIGHT ABO/VE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER "
a5 . smt 5 End ;-
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 12
7
san DO Eng Stan ﬁ@ End |
DESCRIBE W \/
- 14
Stan [40 cq End Y
EMISSION COLOR  J IF WATER DROPLET PLUME 15
San 4| /A End Aflached Detached O .
[ POINT IN THE PLUME AT WHICH OPACITY WAS 7nmueo !
Stant / 5 O 17
DESCRIBE PLUME BACKGROUND \/ 18 -
Stant ﬁ‘( LA End
BACKGROUND CQLOR SKY CONDITIONS 19
son Rl Ea san ScF e 20
WIND SPEED WIND ?m
sat 9 End i sat NN Eng — 2
AMBIENT TEMP WET BULB TEMP RH.&M«M 22
Stant ?)5 Endg / 5
23
Stack SOURCE LAYOUT SKETCH Draw North Arrow
with " 24
Plume
Sun -é' @ 25
windg =S
p 26
x Emission Point 27
/ : ) 28
29
30
oasssens v NTy,—
W/ 2% ! - s 7 )
oassnvm 11?‘5 ﬁ ;{ DATE
& F- Fj('cg [
ORGANIZATIO
N
ek pei /ECQ
nnm DATE
ADDITIONAL INFORMATION ;. :
i PCNEAX Bun~L /& BeABR
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VISIBLE EMISSION OBSERVATION FORM

NOW ¢

O,DS, or's Position

COMRANY NAME oas:r\TmZ?mr% START TIME END TIME
D5 R Heaby, 4 letr 88 (24 1242
STREET ADDRESS v Sec R
1s 0 | 4
U 22 iw COMMENTS
c@ i STATE 2P 2l ol | @) @
PHONE (KEY CONTACT) SOURCE 10 NUMBER
sl O1o | ¢
EQUIPMENT OPERATING MODE S0 L]’ ® |
on- -:quBLnQ»tM S5-1007 o )
EOUPMENT, OPERATING MOOE M @
%ﬂfu}z@v\ ]
OE?BE EMISSION POINT °
a\i o st 00 dendde —
10
HEIGHT ABOVE GAGUND LEVEL HEIGHT RELATIVE TO OBSERVER
. o/ / "
09 I ) End b
DISTANCE FROM OBSERVER DIRECTION OBSERVER 12
77 ' / s [I ./
sat 200" End Stan €nd L/ "
DESCRIBE EMISSIQNS.
: . 14
san L-v] r~ End J
EMISSION (ROLOR U {F WATER DROPLET PLUME 15
San N ’ v Attached Detached (J
[PomT N THE PI,UME AT WHICH OPACITY WAS DETERMINED '_6
san | OQ) Ens L7 7
osscmae PLUPE BACKGAOUND 8 .
sran End I/
i‘l /uo chon SKY COND l/ :\FNS b
Sun K End o v 20
WIND SPEED / wmo DIR -
sut S End Stan I\“\é e v 2
AMBIENT TEMP WET BULB TEMP pgam 22
Stant e
23
Stack SOURCE LAYOUT SKETCH Draw North Arrow
wth o 24
Plume
Sun & @ 25
Wird — ‘
N 2
\
Emission Point 27
28
29
20

0BSEEVER’ s NAME (PR

B L St

e

DATE e
4 Fobo

ORGANI ZV%LEH(' /ﬁ CQ

P -
P
Aooar«oﬁwﬁm
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. VISIBLE EMISSION OBSERVATION FORM '
o ThREE

Crsspe AFB ek, Plasd BENE Y I ST WX U

STREET RESS SEC

Z—Z/? NN

8

COMMENTS

sotblow ) 338

(ar:v\sw ‘ STATf N aP | : '

PHONE (KEY CCNTACT) SOURCE 10 NUMBER

4
PROCESS EQUIPMENT . OPERATING MQDE s
Cd Tad Bty e loo s |1

CONTROUL EQUIPMENT OPEPRATING MOOE

et Seavid i 7
o oo Ao :.

Y

%oee@&m@e
o ST [SSe NS,

chioioBlele e @ le
lolololtlelsleicPk il

10

HEIGRT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER .
W . st DS em U
DISTANCE FAOM QBSERVEAR DIRECTION FROM OBSERVER / 12 CU
- . Il / .

son DO End Stan End 13
DESCRIBE GAISSIONS J . ”
Suan ib' End ya
EMISSION COLOR IF WATER DROPLET PLUME 15
san (oMM Ena \/ Attached Detached O "
POINT IN THstyME AT WHICH OPACITY WAS ?ﬂmneo
san OO End 17
DESCRIBE PLUME BACKSAOUND 18 -
Stant Q \i End v
BACKGROUND COLOR SKY CONDITIONS / 19
st BAug s V sat S C—(End 20
V/IND SPEED WIND DIRECRION

' v NE. 2
st S End Stant Erd
AMBIENT TEMP WET BULB TEMP AH, percent 2
Stant 3 ‘] End / N N4 é 5

— 23
Stk SQURCE LAYQOUT SKETCH Oraw North Astow
a_

wath 24
Plume
Sun -‘$- 25

Wird -

27

268

N | -

30

OBS&AVER'S NAME (PRINT)

oessévc‘ Ms:‘ n.ntal — S(’CH
L) et T Fals

ORGANIZA

TON __—
Su! ion Line - u SAZI"OEH/L
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APPENDIX G
Boiler 5, Scrubber B Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack 1ID: 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'

A
-y
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PRELIMINARY SURVEY DATA SHEET NO. |

(Stack Geometry)

BASE FLANT
C4
| Grismom Chre 7RA1M_ 1R 2L P T
DATE SAMPLING TEAM
10 /2B 87
SOURCE TYPE AND MAKE
I SGUNEE NUMBER TRIIBE STACK DIANEYEN
é& Inches
RELATED CAPACITY YVPE FUEL
[GiSTANCE FROM OUTSIDE OF NIPPLE TO INSIDE GIAMETER
Inches
mmn NUWBER OF POINTS/TRAVERSE
LOCATION OF SAMPLING POINTS ALONG TRAVERSE
PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM QUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(Inches) (Inchea)

[.S

L/,ﬂf

%8

/7. 4

20, 85

39.5

s/, 2

[
2
3
Y
=
6
7
'
7

£S5/

/O

$8-5

OEHL ToM™ 15
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PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

[pr—
BASE

@' [SSOM

DATE

/O FRBES

BOILER NUMBER

#S  SCRUBBAEL

B

INSIDE ST NCK,DIAMETER

o

Inches

[STRAYION PRESSURE

29,95 S

In Hg

STACK STATIC PRESSURE

- . /9

In H20

SAMPLING TEAM

TRAVERSE POINT NUMBER
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ASE DATE RUN ER

ﬂgzssoﬂ.ﬂ/o 4 fen 89 ong

BUILDING NUMBER SOURCE NUMBER

Hwern Want — Boner i SRupmr B

ITEM "“‘;‘:f'ﬁ“’ ""T"'(‘ "',"0'” WEIGHT PARTICLES

(om)
FILTER NUMBER . [ / / ?¢ o
Gt | 8 G2

100 + oL 22
ACETOMNE WASHINGS (Probe, Front

Fo4rbE3F lgg. 497

BACK HALF (if needed)

—

0. 0/2S

—— e
e

O-7]375
Totul Weight of Particulotes Collected (9 2
4"/—3‘4‘&; .

". WATER
ITEM FINAL WEIGHT INITIAL Wi iany WEIGHT WATER
(gm) (o)

(gm)

4L 5 | 2000 | dbs
s e | peoeqiL

weneER 3 n) 7.5 oo /9
IMPINGER 4 (Sitica Gel) ~ 2’ O (/ ZJOJ /0’ Cf

Total Weight of Water Collected 7/ ;
L 4

1. GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSY
ITEM 1 2 3 . s AVERAGE

| en 221 73 7.1 7,7
15| W8 | 12.¢ 1.9

vOoL % CO

VOL % N,

Vol % Nj = (100% - % CO; . % O3 - % CO)
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

DATE

[BASE o

/5S04 IND

¥4

RUN NUMBER

Tal0

BUILDING NUMBER

Foviewe 12ANT

PARTICULATES

SOURCE NUMBER

AMQ]&EE&BELZQ__

ITEM

FINAL WEIGHT
(em)

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(om)

FILTER NUMBER

=
0. 3 3%

¢.288%

O 075

*

ACETONE WASHINGS (Probe, Front
Half Filter)

02,2024

0-0/5“?

BACK HALF (if needed)

2T

—

o= 3
J02 e
LT

p———

Totul Weight of Particulates Collected

U'UZ;OFW

WATER

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(em)

WEIGHT WATER
(em)

IMPINGER 1 (H20)

2970

200.0

379

IMPINGER 2 (H20)

2/8 0

200.0

/8.0

IMPINGER 3 (Dry)

5.5

.0

5.8

IMPINGER 4 (Silica Gel)

2/2.8%

/3.9

200.04
Jd

Total Weight of Water Collected

74 2

ITEM ANA:_YSIS ANAZLYSIS ANAL YSIS ANA:YSIS AVERAGE
vOoL % CO
: 6 . 3 0‘ 2/ 6 . / "L
vOL % 0, - 7
/1. S X’ //- /. G
VOL % CO
VOL % N,

Vol X N3 = (100% - X CO5 . % 02 - % CO)

AMD £PE'5. 651
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

"BASE
hﬁf@ﬂ ZAP

OATE

Zs 5

RUN NUMBER

THAEE

BUILDING NUMBER

wErR Tanr

4

SOURCE NUMBER

PARTICULATES ,: I

LI.
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(gm) - (gm) (sm)
—f
O 35Ty &% 76
FILTER NUMBER =
ACETONE WASHINGS (Probe, Front /ﬂ‘j—' 373‘ C.175
Hall Filter) %—W . L_/ ?)—7 P 3
/ 05,975
BACK HALF (if needed) S o —
.83
Totul Weight of Porticulates Colliected v, .
’ ém
n. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(gm) (ém) (gm)
IMPINGER 1 (H20) 455 6
245, 200.0 45
IMPINGER 2 (H20) / b / é
200 200.¢ ¢
LA
IMPINGER 3 (Dry) 5 5 5’ /
Al 0.0 =
IMPINGER 4 (Silica Gel) /" 7 7
2 ( ! 9 ) 2 £,
Total Weight of Water Collected 7 q 7
P am
H"i. GASES (Dyy)
TEM ANA;_YSlS ANAZL.YSIS ANALYSIS ANA:.YSlS AVERAGE
VoL % €O,
6.0 ¢.0 6.0 6.0
vOL ~ 0,
/0.« .9 | ). d 70
VoL % CO
VOL % N,
Yo! % N = (100% - % CO. % 02 - % CO)
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VISIBLE EMISSION OBSERVATION FORM
L, ' No. &
ﬁ"
COMPANY NAME ? OUSEAVATION OATE START (IMF 3 NI) 1
| CGyisene Pour lens Chob ) 130
STREET ADORESS szc
# 22 3 o 15 30 “ COMMENTS
A N ,
- | ) s T ot
1 ’
d DS g .
n TR -
STATE 2P 2 1) .
N P /S o R
me H. 3 [‘ ¢ -~ D
PHONE (KEY CONTACT) SOURCE 1D NUMBER 2 1 oy =
3 '-( ~ *Jr 1~ )
L A RV IV
T T v ,..,"
Paocess %lum«sm OPERATING MODE BN AR /‘\ VA
"’tEWL 1S e L e | 2. | % @7 1T RV
coumon. EQUIPMENT . ' OFERATING MOGE 7 V] s ]ﬂ' >0 o 1 e
- g l -
/\)‘Z( D‘M("‘ h:h) 7 ¢ ¢ n Lﬁ) N 10:3S
A *," n , — " —-——:—— —
DESCRIBE EMISSIGN PONT ‘ s 17‘) Y A D ile (i
o amad A NRRNAg
- \ e )t_\( T 17717, T s
9 o f’f o 7 ‘ ;T" [ L)
J 7— LA ) /:‘-
10 / \ L7\ } V! X
HEIGHT ABOVE chuno LEVEL HEIGHT RF E TO OBSERVER " ¥ - ; . T e
. ‘. . s ' Ay
o C- S(fv ? ANG \ - e e
msrANcs (POM OBSERVER omscnon FROM ossenven 12 A S €r) | oy
7 | V22 I A
Stant s~ IO Stant N - End 13 ’ 4 T
DESCRIBE ENISSIONS "
Stan (/ A—\W End v -
EMISSION COLOR T IF WATER DROPLET PLUME 15
Stan | A AC Wy Erd Attached 3 Detached O ——
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 18
Stat End 17
—+ —— e i ————t e — -_
DESCRIBE [ZME BACKGROUND \8
 sar TOKN/ £nd - — e e
 BACKGROUND COLOA SKY CONDITIONS 19
s - —_
[ Stan l\l,b\( End - Start ( — End * 20
" WIND SPEED WlND omecnon —_——
san IC End sae 7 () €nd 2
AMBIENT TEMP WET BULB TEMP RH, percent 22
s | ¥ End N A sy Yttt
23
Stack SOURCE LAYOUT SKETCH Draw North Arrow —
wils) c 24
Plume ]
Sun -¢- 25
wind > Yo -
! s 26
f Mssion Point 27 T
W/ ‘C-, ~ ]
Qo o 28
;n’\;j/ : ’ | ( 29 -M_—{
/k ¢ ! § .
i t—\' LG 30
\ / ; oa@&;-wans NA,Tgﬂwn
i J Observer's Posiion - Lt SC R,
B O oassavﬁas SIGNATURE DATE .
[ - ——————— oot -
sh’l?' -~ ....S»\' Z .. : ""( 4 ) ) " /" ot ‘Jl é
- T ) ORGANIZATION o _, , -
v Sunlo Line o E})x___-ut,”, O
M CLRTIFIED - n;m _
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I , #— 2 VISIBLE EMISSION OBSERVATION FORM No'/,'?w =y
COMPANY NAME OBSERVATION DATE START TIME END TIME
V7 S5cm Fove Plad 0 e b7 2 1237
 STREET A%i i) ; N o 15 30 a5 COMMENTS,
- 4 Ff’— ZZ -5 MIN )
g - | D g [N
(CiTy i STATE_ 2 | ) ¢/ o
Crissim ARR "IN |49 LT ol _
| PHONE (KEY CONTACT) SOURCE 1D NUMBER @ 4 - p
;3 Ol Dl
pRocElZ Qﬁp OPERATING MODE, 5 @ 0 Z) @
A ‘Bo ¢ {:75 /00/0 o ) i '
EQUIPMENT OPERATING MOOE ¢ ~ df @
N !
“lod Sewdu ’5 AVAVANI%
OESCRIBE EMISSION POINT L ) o e | A @) b )
f v Stack o A‘fw"’*‘% 9’ Q/\ p @ O
7. 7
HEIGHT A30v= ROUND LEVEL HEIGHT RE TO OBSERVER a4 @ 7 ¢
3 ] .
Gvs ?th End "¢ 7’ 4 "
DISTANCE FFOAlﬂESERVER omscnou FRODOBSERV 12 Q‘. @ @ 5
San 2(;0 { Eng Stant End a1 7
DESCRIBE SMISSIONS ”
san | OF 1/ End v
EMISSION gQLon IF WATER DROPLET PLUME 15
stan NS Erd Arached Detached O
POINT IN THE FRUME AT WiHICH OPACITY WAS DETEF.MINED 16
Stan TS End o 17
DESCRI3Z PLUME BACKGROUND l/ 18 -
Stant ,/ ] “~ End
BACKGROUND COLOA SKY CONDITIONS 19
sua DI Ens 7 sut ( 1/< end 20
VAND SPETD WIND DIRECTION
Stan End v sar DLV Eng 2
AMBIENT TE!IP WET BULB TEMP RH, percent 22
s 200 End / 5
23
‘swzj\ck SOURCE LAYOUT SKETCH Draw North Arrow 24
Plume
Sun & ) @ 25
Wirg  — ) R o
r\) ; k/ 26
P @ . . 7
i (J,—\ Emission Point , 2
Lo .
| ‘ 30
' .
- » AVER'S _#
C(_b\_T J 6Lo
OBSE RE DATE
Jaet /) ,fw(i— 1o Felbgs

| ' U cEH [0S
[ADDH\ONA\. INFORMATION 85 f[;ym ﬁm—- C;M Ba."‘-fc_, OATE 2[’ w
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R
ﬁm # 3 VISIBLE EMISSION OBSERVATION FORM No. ,ﬁ #j
COMPANY NAME oas&nvnno AT START TIME ENOQ T,
ijW'nAFIj "Pruses Plest &@ ?7 /J5? 7.%5
"STREET ADDRES SF-C
BMZZ& » 0 0 45 COMMENTS
d- ACAACAL)
cITY . STATE_ 2P 2 1 A d\ @
PHONE (KEY CONTACT) SOURCE |0 NUMBER
‘M| 818\ 2
'SS EQUIPMENT OPERATING MO0, 5 @ d» @ D
m F2d 3 45 -toc 4, " @ ¢ @ 7
conm%ouwem OPERATING MOOE d > $
7 |
c:/scmee EMISSION M // 8 ¢ IO @
HEIGHT ABOVE GAGUNO LEVEL HEIGHT RE & TO OBSERVER hl 6 @ é é’;
q ‘) gé ‘JVE 11 @ @ . a:
DISTANCE FROM OBSERVER DIRECTION M oasenven 12 C) AN
Stant %Oo/ End _/ Start ﬁ End ' 13 @ Qﬁ
DESCRIBE EMISS :
Stan M 6*\‘24‘4/‘ Ed " "
EMISSION BOLOR 7 IF WATER DRQ PLUME 15
san N /B End Anached Detached O
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16
san /6O End 17
DESCRIBE P|LUME BACKGROUND 18 -
Stant %é 5?{ 14 End L/
BACKGROUND COLOR 7 SKY CONOITIONS 19
Start BLWL End v Stant End 20
WIND SPEED WIND DIRECTION
Stan [U End 7 Stan SV() End 2
AMBIENT TEMP WET BULB TEMP RH, percen 22
Stan End 5
23
Stack SOURCE LAYOUT SKETCH Draw North Amow
with QT 24
Plume
sun & @ 25
Wird e
26
éﬂsmn Point V ] 27
, 28
29
mﬁvea S TME (PRINT) &/0717/
OSSERVER'S SIGNATY M_ DATE __
i 7 /oF 2k 55
. oae,\muno
Sun Location Line OE /gc Q
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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'

o
w
w

03
O
L]
oz
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PRELIMINARY SURVEY DATA SHEET NO.
(Stack Geometry)

PL A

oty

3 Fely 87

SAMPL A

EHL

E TYPE AND MAKE

i Dodd

SOUiE

ack

é Inches

[ DISTANCE FROM OUZTJ

RELATED CAPACITY

YYPE FUEL

Cohc

IDE OF NIPPLE TO INSIDE DIAMETER

- Inches
UMBE SES NUWBER 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)

9

[2.7

23.5

50,5

YASRS,

l
2
5
g
9
(o

/7|

Aeooe W, 0- 65,

Mie-29

OEHL 'o™_ 15
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PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

APR 78

BASE érfssuw\ A/FB I’V\ DATE FQIO 8?
Fi?)\/ ‘ o44 Sf&uk
INSIDE STATDIAMETé -
‘ - o {‘[/? In He
T 'E("’ In H20
OEHL [£¢Q |
TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H //_7- o< STACK TEMPERATURE (OF)
[ ¢ DS }D ¢ ﬁL/\ ¢!
2. .04 5 9 e
3 3 ]_3 ‘3 ! ‘ / / }é?li‘?
4 A5 o 7 KV,
5 5 i@ 1L L
7 J? 2 & 30
b B SO
(r i*_i;
A
R -23 /
T. - 5
G-, 59
‘ AVERAGE
OEHL FORM 16 91




2 ..\J u_ wyos JH3IO
LS Y N VS,
00/CC = g = AL\ YRR L = iV — - S e
o8b0 < T 2T p = T =
TIRBE Ty
bh 2 Lh 3 22°1 BN 0a¢ 7N &Gl F )
Lk D§? [eX3 hS 12°] BLIE . fer 29 or ¢ =
Lh (43 Lk 76 | 500 anh w.m. kLA . L32 < ] Al | RIRY
(S umm w.. a | 1h'ich ¥ 9% SN ’ 107 Ty ™Mo Qi © 301
(r S h <> T 23897 ’ 117 ¢l @) \
B3 <2 Gh IS 1 50°'¢ch A o)) AER ) D42 KA O {
| e = <] <] —— _— =1 = |, = P —
89" fgh S
» e &h G & ol . A0¢ il ) o]
) e dh [ 1] S dog rpl ot S
5 1K b S5 18\ e’ j hog A S! h
35 5¥3 Lk 1S S Mot T £0¢€ 'L aT <
2G 8% Lh I8 I AT Lo i Nog 07 < rd ~
ﬁlrblmar 753 Lh Lh VMh 207 0’ T VoL bk [®) A >
Wo) Wo) ¢ E (A Qo) | (o ™) ®w 4 Jdl « {
EEN N (wy) : 3NNTI0A $$3ud (@a) do) (do) \Mﬁ\ (urm) u3EmNN
1371n0 x08 1no | oAV NI 319WYS <3410 avaw (s1) 3y mq am 1NIOd
HIONIANI I1dNYS AWML U313W Svo svo 3914150 ALI2073A Im3L Novis ONITdNYS ISHIAYHL
L4 - o \‘ um
(Pd) NOILOVHY SYO ANQ 2= : * o)
LU
dy J' w. ~2 * I
7 b8 e Wﬂ% 5« 374 « d ] iﬂo:
(V) v3dv 31270N .ﬁlan— wa ] HIBWNN XOB HILIW
= LR M
H19N3 MDOK& \1 L @Wﬁdbﬁﬂ%
ONILLIS HILV3IH 380ud MMHMI
do Mﬂ ﬂ @TN B J
dWN3 Ll X08 HILVINH aa .am . oD - INYd
o 21h Y2 L [V | T H 5 9 <1
SS3ud NOLLV.S | 09y + dg = ¥, _ 3iva
Jdo ea&{—& \Tv@ 4’ ﬂ
_SNaAL UNZIGWY SNOILYNOZ NQILDIS SSO¥D NDVAS 4O JIAYWIHOS € b3eman Ny
Loz - Xﬂ.“ L33HS Y.LYQ ONITdNYS 3LYINDILAY oy
Jo1S Lha) Tor 3%




AIR POLLUTION PARTICULATE ANALYTICAL DATA
ASE DATE _ | RUN NUMBER O UE—
1sSom AF3B | /L f'ﬂT 59 T

SOURCE NUMBER

3/{.“ & BZPH S

PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(o) ~ (o) (o)

FILTER NUMBER [ : @/ZX 7 g
Y IS | e | 0-149F
A T Ases e o 9576105 | 95.5190 | 9,095
File, -
se———— 3320 | 8.2945 | p.o3

Total Weight of Particulates Collected 0 / ‘3}}85 om

WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(gm) (9m) (gm)

IMPINGER 1 (H20) \,z ¢ 3‘
2325 | 2000 = a3
IMPINGER 2 (H20) / ' d &oo. L /z . a

IMPINGER 3 (Dry) 0 o oo 0
IMPINGER 4..(Sffl.fa vafl. . ) ) 2%’ Q{ 200. 0 6- d

Totol Weight of Water Collected S‘D , 5’ -

GASES (Dry)

ANA‘LYSIS ANAzLYSIS ANALsYSIS ANA:VS'S AVERAGE

ITEM

voL % co, q'o ga io Qa
voL 1 0, ?.Z( ’.L 9.2( 9‘2«

VoL % CO

VOL % Ny

Vol % Ng = (100% - % C07. % 02 - % CO)

FORM
AMD £P8"ss 651  REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

(BASE
érugﬁm A’?:

> J

2 Felh 87

RUN NUMBER

TWO

——

BUILDING NUMBER

SOURCE NUMBER

Boiler- 4 55

By?déd

Bl 222 - Rrwer Plasd-
: 3

4

PARTICULATES
TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(gm) - N (ﬂ) L (om)
[]
g. 299
4
FILTER NUMBER A— b
4 02, % b.14¢6l

Half Fiiter)

ACETONE WASHINGS (Probe, Front

1250

¥
J0S, EFE | )05, 085O

0.0

BAGK bbb {irmedod)

Fldex

13

.29(ct

L Y202

Total Weight of Particulates Collected

0'32.23 o

WATER
"TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(em) (o) (em)

IMPINGER 1 (H20)

229.5 | 200 ¢

295

IMPINGER 2 (H20)

276 .00 206

IMPINGER 3 (Dry)

2.0 P&

2.0

IMPINGER & (Silica Gel)

21.2 206. ¢

Total Weight of Water Coflected

.2

GASES (Dry)
ITEM ANA‘LYSIS ANAzLYs's ANAL:S)S ANAI:YS!S AVERAGE
VOL % €O,
/0.6 /0.6 | /0.6 /0.6
VoL % 05
7.6 7.9 7 & 727
VoL % CO
VOL % Ny

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

REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
ASE BATE RUN NUMBER

Ares 89 TIRLE

SOURCE NUMBER

Boss RS 78S

PARTICULATES

FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(o) (o) (om)

452 14,2859 | 06710
ACETONE WASHINGS (Probe, Front d
Hall Filter) 105, ?éafg 105 . X’[,é ’ 0, /é 3é

= den
» 946 072913 0.074%

BAGK-HATF 1 needed)
Totul Weight of Particulates Collected 0 S’v 5‘.’
e gm

FILTER NUMBER A’

WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(em) (om) (g~

ot s s 240.0 | 200.0 40.0
IMPINGER 2 (H20) L'o ) w. 0 ,ao _o___
PGER > o 0.0 (2]

IMPINGER 4 (Sitica Gel)
2070 | 200.0 7
o ' e LT Totl Weight of Water Collected A
570 «

GASES (Dry)

ANA:.YS!S ANALYSIS ANALYSIS ANA:-YS'S AVERAGE

voL % co, 7. 4 70 4 7' 4 7' 4
vou % o /0‘4 ,o,q/ /0.2 /0. 3

vOoL % CO

ITEM

VoL % N,

Vol % My = (100% - X CO5 . % 07 - % CO)

FORM
AMD ¢gg'as 651  REPLACES OEML 20, MAY 78, WHICH 1S OBSOLETE.
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s :
VISIBLE EMISSION OBSERVATION FORM

No. N[
COMPANY NAVE OBSERVATION DAT START TIME END TIME
0335w A Pom Pland— 12 Febo 57} 1R
STREET ADDRESS NP " o | o
?) .5 v~ ENTS
i [51s5 15 |5
oy 7Y P 2 |5 /6 11011
idsen HED IN | 497 | :
PHONE (KEY c\;\mwr;{)— SOURCE 10 NUMBER _ 2115 |5 )
*19 15 1/ (g S
PROCESS EQUIPMENT OPERATING MODE s | S |/o ]l /5
Ji # 9 . 95.-lve S
cou‘mq‘.ms){:amsm OPERATING éos tlip ]/ d [ ¢ / ¢
Novwe ~ By [l — 15915159 15
DESCRIBE EMISSION POINT, - sl 15 |5 |s
/8 -
4 <AFA<{/’ (¢ /L:’L‘awi«’? o [g 10 5 [=
HEIGHT ABOVE nopno LEVEL HEIGHT nsumvs TO OBSEAYER °15 - 5159 15
G0 Suon I ANA LR )
DISTANCE FROM OUSERVER omscn FROM oasenve 12 | H el <
san 4} O End \- Stan f\7 End \} ' s | 0(/ ,% ; ‘%<
DESCRIBE EMSSIONS : - —1—
Sun *}tv\a End 4 b g S 15 |t ¢
EMISSION GOLOR + IF WATER DROPLET PLUME 15 4
san B ’sz'vdsnd Attached D 20" Detached ] (e /g /¢
| POINT INTHE PLuyE AT WHICH OPACITY WAS DETER /wueo s1S5 /& P) Q§
Stan End 17 jé 5 : t)' i
DESCRIBE PLUME BACKGROUND 18 - | i
Stan % End D19 - 12 5.
BACKGROYND coq:n SKY CONDITIONS ) 19 QZ ¢ Cf : Cf L
Stant LorAA-( Start K End 20 5 / (Z / Z. 5‘
WIND SPEED WIND DIRECTION == = 1
san'S End Stan ‘/jﬂ End V 2|11 515 5
AMBIENT TEMP WET BULB TEMP RH, percent 2 c
son 28 & v/ 2: f ; 7 j g
Smoe SOURCE LAYOUT SKETCH Draw Norn Arow | = % Q( S, -
Frae aa A
Sun -Q ’ 25
Wind o O O 2
( g; Emission Point ] 27
O O 28
-
29
~ @( N N a0

N\ OBSEWVER'S NAME (PEIIT) >
. \ hé_
N\ . AW i a&r '

Observer's Position

h OBSERVER'S SIGNATU , DATE
. 40// ‘M/T ?Ej ‘{é’é N 12 b b
\__/'__ ORGANIZATION , N
- —_—anLocalion . L(ﬁH/F UL, HL /é ( (’\
CERTIRIED BY . DATE
ADDITIONAL INFORMATION - Ticin o k“ { va _ ) é’ .) ) ‘(




VISIBLE EMISSION OBSERVATION FORM

No. TWO

1

'Dhsor:af's Position
S
*-/ L

140
Sun LocRon Line .

TOMPARY RAME — vp é?, OBSERVATION START TIME END TIME
(o7 Sen /-}QJL, of AP eE 1322 332
STREET ADORESS v &€ 0 0 | e COMMENTS
B&‘\ 7'?:5 Ming
g {ls|5]s
ciry STA e 2 5 5 S 5
éh‘f)?ﬂh% n 44747/ 3- Q 5 (/) /b
PHONE (KEY CONTACT) SOURCE 10 NUMBER [ '
112520 20
K +
PROCESS uw&em GPERATING MODE_ s | 20| 34 2 {5
i%y—:ziv 95100 A 4 - Y
com'nmeo »?w OPERATING MCDE ¢ L(é 25 [D1/5
: I5lsl@l|S
CESCABE EmSSION PC?L( 0 p ‘y B s |5 5 QF =
5 - s - > é 42’ A - . ’7 .
= i e U5 120] 5
L Y 5 [ O [ O .
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIYE TO OBSERVER ” ’
[ WoYa Zj(’.; sun K ' Em
DISTANCE FROM OBSERVER DIRECTION RROM OBSERVER 12
smn 40’ Em \/ Stan End T
DESCRIBE EMISSIO
. o 14
éﬁ%@«f / LmL-—\ End
EMISSION IF WATER DAQPLET PLUME 15
Stan P\\rz,-wn €nd Attached O Detached O 6
[ POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED !
Stan 5'/ End e 17
DESCRIBE PLUME BACKGAOUND 18 \
Stant S)’&' \(/ End ‘/
BACKGROUND COLOR SKY co~on£45 / 9
Stan RT,\( End v Start C ( End 20
V/IND SPEED WIND DIRECTION
sun £5  Ema san (S Eng 2
“{ AMBIENT TEMP WET BuULB TemP RH, pﬂt{ﬂ 22
san 4 End \/ n/ L/ ;
~~ 2
Sacx SOURCE LAYOUT SKETCH Oraw Noan Amow | [~
Plume
Sun -é- @ 25
Wird —o=
Qo g Z
Ermission Point 27
\ 28
\
/ 29

oesipsn S m(-m‘eawn 5{@ ﬁ

OBSERV, sann RZ( 5[

DAT % ga

°"W"%ZL?0£/%¢ /E0QR

ADDITIONAL INFORMATION
99
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[ .

VISIBLE EMISSION OBSERVATION FORM No. Wz é

COMPANY NAME OBSERJAT N DATE START T\ME END TIME

LorBsom DD (Rt Plec i~ 12 -¢9 56 1519 1558
STREET ADDRESS SEC

e logf Z Z—?) -, 0 15 45 COMMENTS

1515 15 |15

cITY STATE 2P 2 2¢ /QS 5 /é

o AEB 7 7 .
s Tl srsn 2L 28105 |5
‘s e lidlis

PROCESS EQUIPMENT OPERATING MODE 5 L"?J /_5 /5 / 3
wmofe%.pﬁf R Zfi s [1éls
. lm-ﬂvﬁ»ﬂ " 1 2¢[25 2%#, 1E
= » 215 115 17

VQC:‘J &l gﬂ._&.«.ﬂ/ 9 a., g /¢ /(;‘ ,
© ) /51291281 3¢ ] sepbbo A 58 24

HEIGHT ABOVE GROUNO LEVEL REIGHT RELATIVE TO OBSERVER — , ; -

00+ s ; é’fi’ e ?ff ??
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 11 2 1Y 5 Aol WA,
sot HO7 e o~ Stan 1\/ End e ¢

2 |2 | 25 | 5p | 3¢

DESCRIBE EMISSIONS ) : . =
Suan DM’M' End L//t'vvx 14 Ar@ 2_5 25 /5
EMISSION COLOR IF WATER DROPLET MLUME 15 /‘5 /6 | O / 5
st P71 Erd Y Attached O Detached O J e N

[ronTIn TH= PLUME AT WHICH OPACITY WAS osymneo s VI o5 /0
Stan vl 1518

DESCRIBE /?LUME ACKG 18 .7 f -
M %Z:\/ End I@""\ L L);_ o . .5,
BACKGROUNDFOLOR SKY CONDITIONS \/ i DX B X B SR P17,

End

S!an Stant \ lC 20
V/IND SPEED WIND DIRECTION
Stan CQ’I_M Ed L5 Stant LAﬂ, End ‘{VL) 2!
AMBIENT TEMP ) WET BULB.T AM, pogw 22
Stan 3? €na 7 "'/
23
Stack SOURCE LAYOUT SKETCH Oraw North Amow
with 24
Plume
Sun 4 25
Wind -
26
@Emiuion Point ] 27
28
o
e v/ 29
(o
-
-y 30
Q&iERVER PR #
C/

o EZ’:? 711:2&@&’ DATE 'L(/ ?)J

ORGANIZATIO :
(/ Sk 'l‘ gﬁ L / £ ¢ Q
CERTIRIED BY .. DATE

ADOITIONAL INFORMATION 100 l Wen I:\;W PE'A‘( i S".a yﬁ




APPENDIX I

Calibration Data

101




(This page left blank)

102




Date mﬁbﬁf’\

\

NOZZLE CALIBRATION DATA FORM

| Calibrated by p_(@ Emrvisoen)

Nozzle Diameter

a

~Nozzle , b
identification D,, D.,, D., AD, D, c
number mm (}n.) mm %in.) mm ?in.) lmm (in.) g

o 319 320 . 00 | e 320

+33b
s : r’l

'Y
f'

v

where:
aDl 5 3 = three different nozzles diameters, mm (in.); each
ree=y 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 Dl’ D2, and D3.

Quality Assurance Handbook 15-2.6
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{

NogZLE CALIBRATION DATA FORM

Date .FC’IO 9‘? | Calibrated by Q)aM(‘Sg_g
Nozzle Nozzle Diameter® b
identification D, , D, D, AD, D °©
number mm (}n.) mm %in.) mm ?in.) lmm (in.) avg
|
v A Y ,37’;“! L3 . 377 oc | . 3T
—— ., r'4 :3‘%, - . - —
12 144 .'L" 395 . 395 | poo( | * 39S
. 4
\
(.
\
where:
abl 53 = three different nozzles diameters, mm (in.); each
P 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 Dl' D2, and D3.

Quality Assurance Handbook M5-2.6
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NOZZLE CALIBRATION DATA FORM

Date JL{ /‘Zé}, X? ! ! Calibrated by %Mﬁd %ﬂWc’?//

Nozzle , Nozzle Diameter? b c
identification D,, D,, D,, AD, Dav
number mm (ln.) mm %in.) mm %in.) Imm (in.) g
,3;2, .303 | -304 |.002, | .303
h ]
i
i
!
)
where: -
aDl 23 = three different nozzles diameters, mm (in.); each
1ees 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. L
c : _ e
Davg = average of Dl’ DZ' and D3. :

Quality Assurance Handbook M5-2.6
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e

,.TYPE S PITOT TUBE INSPECTION DATA FORM -= =~

.:‘#'69':—: R i -
Pitot tube assembly level? v yes no
Pitot tube openings damaged? yes- (explain below) <« no
oy = [ °(<10°), o, = _2 °(<20°), B, = _2  ° (<5°),
B, = 3 ° (<5°)
(7 1875)
y=_% ° e=_0 _° a=/8/L = (in.)
0.25
z = A siny = _Q. ngg &m (in.); <0.32 cm (<1/8 in.),
w=Asino = 0.0 ew (in.); <.08 cm (<1/32 in.)
063/3

p, B2 (0595 ) e (iny 7, /Y32 (0.5735)  om (in)

Py

D, = O 375 em (in.)

Comments: ConsSTRocTEL /77U YO CFE 6()) /iP/’ﬁ': /Y)E_WZ#
EGo 2.2 . O3S/ENED ROSEUNE Cocrricing = 0. 8Y

Calibration required? yes « no

Quality Assurance HEandbook M2-1.7
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e

TYPE S PITOT TUBE INSPECTION DATA FORM
#8hR

Pitot tube assembly level? - yes no

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

op = _ 1 °(<20°), o, = _2  °(<0°), B, = _& ° (<5°),
B, = _ 2 ° (<5°)

(0:9 38)

y=_1__° e=_/[ ° &= ’5’&{2 cm (in.)
O 1250
z=Asiny= O .0/ cm (in.): <0.32 cm (<1/8 in.),

w=Asin o =/, O/éf cm (in.); <.08 cm (<1/32 in.)
C.03)3

P, ’5732, CO'%C:) cm (in.) Py /%2_ (b,vé?) cm (in.)
D, = %;('37‘5 ) cm (in.)

comments: CONSTRUCTEND 19U 4 C/R JC.’]L /9/9/’/?_, Mpinl i
Fil 2.2  DS50609E0D BASELINE COELIYC T = O-TY

Calibration regquired? yes v~ no

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

' (English units) -
Date 2.\ No JQ&_ Heter box number /\/uiﬂ'\ #L
Barometric pressure, P ,50 @2 in. Ng Cahbnted by Mé\/&“ﬂk*\
Gas volume-_ Temperature
Orifice |[Wet test | Dry gas | Wet test | _Dry gas meter
manometer | meter meter meter |Inlet |Outlet | Avg |Time
setting (vv)’ (vd)o (tw)' (td )' (td )u (td)i (e)o X
(an), 3 3 i o Yi AH@i
in. HZO ft ft °F °F °F °F min in. BZO
5 vV .,
05 > 15.657 |75 535 nSS1Is12.4p 69926 | 173
1
1.0 T AR 54151914 1. w34 | .47
1.5 10 27 [ {
: 8. 19127537 1542511538\ ,.@001] /.97
18
__2.0 10 g 236 |7 938 a7 s52.6|B45|4.98 1 | 2.00
18 .. ‘
3-0 0 g7 2 53% s54.:s| I 1.eees| 1.97
4.0 10 19 bt 538 les  lay  1551.¢|1435] /el |92
Ave |/¢g2 | /9]
2
ti&nH: m |, V, P, (t, + 460) o o 0.0317 A [(uw + 460) e]
H,0 13.6 |'i VP, + 121.{6) (t +460)| 1 FEp (tg ¥ 460) v,
(5)(3e.€¢2)(537.75) 0317 (635)(12.40\z
0-5 |0.0368 T CTITE: (535 & z\?gms(i ()
(SX30.01X 5§25 3 GO+
1-0 1001371 (5 p30Gomr s e (230D (mz\(sﬁns)[é%——
(o) (3. e N(5472.15) 7
1.5 10.110 l-é'ilai:“o-blf%%g)) 7
(1D (P0.cDY(S5V) oY 2.0) §\/13 qs) (-
2.0 10247 1 o P lower 5153 -(-rr—&')ér)"szX
(HoN( 3 23 4.75) 3 q2
3.0 10.221 {{%7%’50.0‘%+é~“§[<3&\ %ﬁm ZEZJL‘S‘:’S]
(9 (3011 557) - (eAD(F - 38)(4. 35 N+
6.0 10-29 | /16950 « anm38) &“Mﬁio ) [fz'—/a—”“
? 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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Date

2 IR B9

1 ~>:. =

_.,_—~»,~-—.

L AL - TR an

) ...__, FW"""" ’Q‘ wmon.'- AR A

Ambient temperature

Calibrator MW Reference:

Thermocouple number

24£ °c Barometric pressure
mercury-in-glass #ASYIM €3 F

- on x

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
r=-
NOTECH #-Z
IN CET Joort ET

-""?'.';'N":,‘:L Daer

in. Hg

SOAT—
other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
point source? temperature, temperature, d1fference,
number (specify) °c °c ) /4 C
JNLET
— HET LWEL - -
BoarH H3.5 H$H3 -5
oM
p—
Tenp | 24 2.6 O
oot LET
- BATH
- mm 2"5’— L4 S—_~
TS 2.€
aTypoe of calibration system used.
b[Lref temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%.

ref temp,

°c + 273

Quality Assurance Handbook M5-2.5
X mvsr B (ulrcf-'«l I°C OF RELERLENCE
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BT Y. |
vate VDX 5S

—

—~—

Thermocouple number
29 23/

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

-

/n1f744§4?:
i

Ambient temperature 24 °c Barometric pressure 29./75 in. Hg
Calibrator GrRR.i5cw/ Reference:

mercury-in-glass AV8S

SecorTr
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, differenceuL
number (specify) °C °C ¥ °c
o) JCE —
RB3ar 0 o
— R oom 5 / 0.t
TEMP A5 2é.

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

b

Type of calibration system used.

C[(ref temp,

X musr B wiITvr N /ac__ oF REF

Quality Assurance Bandbook M2-2.10
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°C + 273

°Cc + 273) - (test thermom temp, °C + 273)]
ref temp,

J 100<1.5%.
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< A ¥ L St e ¥ 1 by V4

et i e e

C e eegaae -

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

o ) PIVGER
Date /9/5(,7"83 Thermocouple number D2
. o 2.3/
Ambient temperature gé °C Barometric pressure 29./75 1n. Hg
Calibrator Gﬁ&m_{_ Reference: mercury-in-glass N8BS
Sco7r
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C Xec¥*¥
I CE —
o 3ATH o 2
— Room
TEmp | 2¢.0 24.¢ 0.6

®Every 30°C (50°F) for each reference point.
Type of calibration system used.

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

ref temp,

°C + 273

FmUsST BE WITH/N [9C of REF

°c + 273)]

100<1.5%.

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

.

B - . I mp/nGER
Date /7/5{07’?? Thermocougle numbe’r ot D3
29.2 /

Ambient temperature %é °C Barometric pressure2?./775" in. Hg
Calibrator (jmeg)5oA/ Reference: mercury-in-glass JY/3S

XOTT other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C & o *
C ICE 19 0.6 0.6
BATH
— Room -
5 ’ . 2—
T&mr 258 256 o

8Every 30°C (50°F) for each reference point.
bType of calibration system used.

< (ref temp, °C + 273) - (test thermom temp, °C + 2731]
ref temp, °C + 273

100<1.5%.
¥ mMuST RE. wiTiHIN 1°¢ OF REF
Quality Assurance Handbook M2-2.10
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e Aok i . LR dlisa S = R e Bt S AT T3 T LR
- STACK TEMPERATURE SENSOR CALIBRATION DATA.FORM .y
L. .
; ‘ /)ﬂ* | | MPINGE K
Date 19 JLJ’E?Z/ Thermocouple number _ DY
, , 29.23Y/
Ambient temperature ;Lé °C Barometric pressure 29./°75 in. Hg
Calibrator W»&'SO'{[ Reference: mercury-in-glass A RS
S5co7T
other _
Reference Thermocoupe
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C g ec*
o /Ck 0.6 .
Foore) o 0.6
koom _
— TEMP 25,5 25.4 o. !
aEvery 30°C (50°F) for each reference point.
bType of calibration system used.
¢ (ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

¥ MUST BE WITHIN /°C. OF REE
Quality Assurance Bandbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

-

. SR ' [ mPINGER.
Date IQ/%;)" 3y Thermocouple number RS~

2923
Ambient temperature 26 °C Barometric pressure 29, /7% in. Hg
Calibrator&m&% Reference: mercury-in-glass A#/RS

5¢o
T other
Reference Thermocouple
Refe:;ence b thermometer potentiometer | Temperature
po:.m:a Source temperature, temperature, difference,
number (specify) °C °C x°c™
1CE
o PATH o 0.6 0.6
Room.
R 26 - )

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

bType of calibration system used.

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

100<1.5%.

X MUST BE WITHIN /% oF REF
Quality Assurance Bandbook M2-2.10
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.Date /qz éﬂ ﬂcfﬁ/y/

Ambiert temperature

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

——

Thermocouple number

) mPINGR2

B4
29.7327

2.4 °c Barometric pressure 29./75 in. Hg

Calibrator i 5/ Reference: mercury-in-glass A/R S

scoryr
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference}*
number (specify) °C °C ) S
) [CFe O
BATH 0.6 0.6
Room. /
— 7EMP | 2 255 0.5
aEvery 30°C (50°F) for each reference point.
bType of calibration system used.
C[(ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

ﬂrhUST'B€¢U/ﬂWM//15 OFREF

Quality Assurance Handbook M2-2.10
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Jf STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
i . IMP/N&-&—K'
pate /q/20 ﬂd"?‘/ Thermocouple numbfg . 2'97
7 . 3

Ambient temperature 2.6 °C Barometric pressure 2%4./7S  in. Hg
Calibrator (bﬂ_ﬁ_ﬁlf@/{ Reference: mercury-in-glass A RS

ScoTrt
other -
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C y /4
O ICk , 0L
RATI = 0.6
room
- TEMP 24 25.5 o5

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

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

¥ MmUST BE writt/N /°C OF BEF

100<1.5%.

Quality Assurance Bandbook 1.2-2.10
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" Lar B Te-.
STACK SENSOR CALIBRATION: 19-20 Oct 88 ... ~
o = . REFERENCE TEST
SENSOR TEMPERATURE TEMPERATURE
# (deg K) (deg K}
X axis Y axis
P1 273.30 273.60 Regression Qutput:
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
“ " ‘ation @ 2000 F(1093.3 K) = 1.25%
P3 273.30 274.10 Regression Qutput:
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%
119
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. Ps

P6

P7

P8

273.30
371.90
447.60

273.30
371.90
447.60

273.30
371.90
447.60

273.60
371.80
449.40

274,10
373.60
450.80

273.30
373.60
450.80

273.30
373.60
450.80

273.60
373.00
452.40

~ Regression Output:
Constant -3.
Std Err of Y Est 0.
R Squared 1.
No. of Observations 3.
Degrees of Freedom 1.
X Coefficient(s) 1.01
Std Err of Coef. 0.00

% Deviation @ 2000 F(1093.3 K) =

Regression Qutput:

Constant -5.

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

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

% Deviation @ 2000 F(1093.3 K) =

Regression Output:

Constant -5.

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

=W oW

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

% Deviation @ 2000 F(1093.3 K) =

Regression Qutput:

Constant -4,

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

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

% Deviation @ 2000 F(1093.3 K) =

120

WO Wwm
.

WO
- . . L]

03
37
00
00
00

1.08%

1.37%

1.37%

1.25%




APPENDIX J

EPA Computer Program Emissions Calculations
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KROM *METH 5* ¥ROM “HETH 5° ( XRON “METH 3°
RUN NUMBER RUN NUMBER RUN NUMBER
83 R1 SCR: B B3 R2 SCR: B I 83 k3 SCR: B
RUN RUN i RUN
NETER BOX Y? : HETER BOX Y? . METER BOX Y?
1.0778  RUN 1.6778  RUN ! 1.8770 RN
DELTA H? DELTA H? ! DELTA H?
2.3508  RUM 2.3188  RUN ! 2.3280  RUY
BAR PRESS ? , BAR PRESS ? | BAR PRESS ?
20,9758  RUN ; 28,9758 RUN 28.9750 PRI
METER VoL ? ! NETER YOL 2 | WETER VOL
43,9999 RN : 44,5318 RN | 44,4798 RUN
TR TENP F? , KTR TENP F? | TR TENP F?
. 96.0009  RUN i 104.9009  RUN 103.0906  PUN
} % OTHER GRS : % OTHER GRS % OTHER 6AS
| RENOVED BEFORE RENOVED BEFORE ‘ REMOVED BEFORE
! DRY GRS METER 7 i DRY GRS METER ? DRY GAS METER ?
f RUN ; RUN | RN
- STATIC HOH IN ! STATIC HOH TN 2 l STATIC HOH IN 2
| S5l RN | -.1688  RUN -1689  RUN
! STACK TEWP. . STACK TEMP. STACK TEMP,
‘ 167.0000  RUN \ 168.0880  RUN ! 109.0088  RUN
ML. NATER ? NL. WATER ? | NL. NATER 2
- §3.9908  RUN 72.08886  RUK 71.0880  RUMN
SAT % = 8.2 SAT % = 8.4 } AT % = 8.7
INP. % HOM = 6.4 INP. % HOH = 7.2 | "IN, % HOW = 7.1
% HOM=6.4 % HOH=7.2 ' % HOH=7.1
% (027 % 027 % (027
4.4098  RUN 4,2008  RUN ! 4.0008  RUN
% OXYGEN? 1 % OXYGEN? { % OXYGEN?
14.3090 RN ‘ 13,6608  RUN 13,9890 PUN
% 0 2 q % C0 ? %002
1 : RUN | RUN RUN
| NOL WT OTHER? HOL WT OTHER? NOL WT OTHER?
RUN , RUN RUN
|
MHd =29.28 NHd =29.22 NRd =29.29
| MM WET=28.55 MW WET=28.41 NN WET=28, 48
|
| SGRT PSTS 2 SQRT PSTS ? SORT PSTS 2
11,1156  RUK 11,0821  RUM 11,8489 RN
‘ TINE KIN 2 TINE MIN ? TINE MIN 2
| 69.6008  RUN 60,9990  RUN 60.0908  RUN
| NOZZLE DIR 7 NOZZLE DIA ? NOZZLE DIR ?
| .3268  RUN 3200 RUN ,3200  RUM
] STK DIA INCH ? STK DIA INCH 2 STK DIA INCH 7
‘ 69,8688  RUN 60.0088  RUN 60.0800  RUN

+ VOL NTR STD = 43.733
STK PRES ABS = 28.96

* YOL MTR STD = 43.762
STK PRES RBS = 28.9¢

« YOL NTR STD = 43.749
5TK PRES RBS = 28.96

YOL HOH GRS = 3.4!
% MOISTURE = 6.43

MOL DRY GAS = 9,936

% NITROGEN = 81.38
MOL WT DRY = 29.28
MOL NT MET = 28,55

VELOCITY FPS = 27.76

STACK ARER = 19,63

STRCK ACFM = 32,762,

+ STACK DSCFM = 27,583,

% ISOKINETIC = 92,99

B EEEEE—————

¥OL HOK GRS = 3.39
% MOISTURE = 7.19

MOL DRY GRS = 9.928

% NITROGEN = 82.29
MOL WT DRY = 29.22
HOL WT WET = 28.41

VELOCITY FPS = 27.54

STACK ARER = 19.63

STRCK RCFM = 32,449,

123

+ STACK DSCFM = 27,0899,
% ISOKINETIC = 94,

62

VOL HOH GRS = 3.34
% MOISTURE = 7.89

MOL DRY GAS = 8.929

% NITROGEW = 82.18
MOL WT DRY = 29.28
MOL WT WET = 28.4¢

VELOCITY FPS = 27.66

STRCK AREA = 19.63

STACK ACFM = 32.%91.
STACK DSCFN = 27,199,
% ISOKINETIC = 94,33




KROM “MASSFLO"

RUN NUMBER
B3 R1 SCR: B
RUN

YOL NTR STD ?
43.7498  RUN
STACK DSCFN ?
27,583.0008  RUN
FRONT 1/2 G ?
69.7080  RUN
BACK 172 MG ?
0.0000  RUN

FGR/DSCF = 0,0246
FMG/NMN = 56.2615
F LB/HR = 5.8128
FKG/HR = 2.6367

XROM "MASSFLO"

RUN NUMBER
B3 R2 SCR: B
RUK

VoL NTR 5TB ?
43,7350 RUN

STRCK DSCFM 2
27,099.0800  RUH

FRONT 172 NG ?
98,4008  RUN

BACK 1/2 WG ?
0.8000  RUN

GR/DSCF = 0.82086
HG/MHM = 47,1553
LB/HR = 4,7865
KG/HR = 2.1711

N

XROM -MASSFLO-

RUN NUMBER
B3 RI SCR: B
RUN

VOL MTR STD ?
43.7638  RUN
STACK DSCFM ?
27,199.00880  RUN
FRONT 1/2 KG ?

.8808  CLX
86.7008  RUN

BACK 1/2 MG ?
8.8000  RUN

GR/DSCF = @,8366

NG/MHM = 69,9615

LB/HR = 7,1276

KG/HR = 3.2331
124
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R

XROM “NETH 5°

RUN NUNBER
B4 Rl SCR: A
RUN
NETER BOX Y?
1.0778  RUN
DELTA H?
3.9100  RUM
BAR PRESS ?
29.3818 RN
NETER VOL ?
48,3538 RUN
NTR TENP F?
96,0008  RUN
% OTHER GRS
REMOVED BEFORE
DRY GAS METER ?
RUN
STATIC HOK N 2
-,2988  RUN
STACK TEWP.
93,4088 RN
ML, WATER ?
_58.ARAR RIN
SAT % = 5.3
INP. % HOM = 5.3
% HOH=5.3
% 0027
3.0998  RUN
% DXYGEN?
17.6088  RUN
% 60?2
PUN
MOL WT OTHER?
RUN
MHd =29.18
MN WET=28.59
S@RT PSTS 2
13,1919  RUN
TINE MIN 2
60.8268  RUM
NOZ2LE DIA ?
. ¥
STK DIA INCH °
0. RUN

* YOL MTR STD = 48.969
STK PRES ABS = 29.36
VoL HOH GAS = 2.76
% MOISTURE = 5.31
MOL DRY GAS = 8,947
% WITROGEN = 79.48
NOL WT DRY = 29,18
MOL WT MET = 28.59
VELOCITY FPS = 32,76
STACK AREA = 19.63
STACK ACFM = 38,521,

+ STRCK DSCFM = 34,175,

% ISOKINETIC = 93.78

e e g e e

XROM *NETH 3-
RUN NUMBER
B4 R2 SCR: A
RUN
KETER BOX Y?
1.077¢  RUN
DELTA K?
3.2408  RUN
BAR PRESS ?
29,3818 RN
HETER YOL 7
58.4208  RUN
MTR TENP F?
99.8008  RUN

% OTHER GRS
REMOYED BEFORE
DRY GAS METER ?

RUN
STATIC HOH IN 7
-.2980 PN
STACK TEMP.
95,6000  RUK
HL. WATER ?
62.1080  RUN
SAT % = 3.6
IMP, % HOH = 5.4
% ROH=5.4
% C02?
2.5808  RUM
% OXYGEN?
15.3088  PUN
%00°?
RUN
NOL WT OTHER?
RUN
NNd =29.86
MW WET=28.46
SQRT PSTS ?
13.8083  RUN
TIME HIN ?

60.6686  RUN
KOZZLE DIR ?
.3638 RN
STK BIR INCH ?
£6.0000  RUN

* YOL MTR STD = 58,7735
STK PRES ABS = 29.36
VoL HOH GRS = 2.92
% MOISTURE = 5.44
HOL DRY GAS = 8,946
% NITROGEN = 81.90
NOL WT DRY = 29.86
MOL WT WET = 28.46
VELOCITY FPS = 34.29
STACK AREA = 19.63
STACK ACFM = 48,391,

¢ STACK BSCFX = 35,64,
% ISOKINETIC = 93.12

125

¥ROM "METH 5°

RUN NUMBER
B4 R3 SCR: R
RUN

NETER BOX V?

1.80°76 RUK
DELTA H?

2,3588  PUN
BAR PRESS ?

29,3818 RLN
METER VOL ?

98,2578 PUN
MTR TEMP F?

164,080  PUN
% OTHER GAS
REMOYED BEFORE
DRY GRS METER ?

RUN
STATIC HOH IM ?
-,2908 RUN
STACK TEMP.
98,0848 RUN
WL. WRTER ?
53,7009 RUN
SAT % = 6.2
IMP, % HOH = 4.8
% HOH=4.8
% {027
2.2088 RUN
% OXYGEN?
15,4040 RUN
%C0? '
RUN
MOL KT OTHER?
RUN
MNd =28.97
WH WET=28.44
SERT PSTS ?
14,1679 PN
TIME MIN ?
69,0008 RUN
NOZZLE DIR ?
3838 RUN
STK DIA INCH ?
69,0008 RUN

* YOL NTR STD = 58.17%
STK PRES ABS = 29.36
VOL HOH GRS = 2,53
% MOISTURE = 4.89
MOL DRY GRS = 8,952
% NITROGEN = 82.48
MOL MT DRY = 28.97
MOL WT WET = 28.44
VELOCITY FPS = 35.86
STACK ARER = 19.63
STACK ACFN = 41,303,

+ STACK DSCFM = 36,511,
% ISOKINETIC = 89.86
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XROM ~MASSFLO"

RUN NUNBER
B4 R1 SCR: A
RUN

¥OL TR STD 2
48,9699 RUN

STACK DSCFN 2

. 34,175.0088  RuM

1 FRONT 172 NG ?

;a 61,3608  RUN

BACK 1/2 MG ?
6.6088  PUN

GR/DSCF = 8.8193
HG/NMN = 44,2865
LB/HR = 5.6582
KG/HR = 2.5668

nm T

Chme e o e

XROM ~MASSFLO-

RUN NUMBER
B4 R2 SCR: A
RUN

YOL MTR STD 2
50,7758  RUN
STACY, DSCFM 2
35,654,000  RUN
FRONT 172 MG ?
32.7088  RUN
. BACK 172 MG ?
¥ 0.8880  RUN

GR/DSCF = 8,86899
MG/HMM = 22.7428
LB/HR = 3.8373
KGHR = 1,3777

i e ]

XROM ~MASSFLO-

RUN NUMBER
B4 R3 5CR: A
RUK

YOL NTR 37D ?
98,1768 RUN

STACK DSCFM ?
36,511.0088  RUM

FRONT 172 MG ?

31,5088 RUM

BACK 172 MG ?
9.9968  RIN

GR/DSCF = @,0897
HG/MNN = 22,1898
LB/HR = 3.8319
KG/HR = 1.3793

mMTm T
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FLEY] LB YT

RUN NUMBER : , APUR CRE G
BS R1 SCR: © : RUN KUNBER RUN NUNBER
RUN BS R2 SCR: B - B5 R3 SCR: B
METER BOY. 7 ; »
1.6778  RUN METER BOX Y7 | METER BOX 12
DELTA K? , ede kW 18776 RUN
| 2.4288  RUN HLRE DELTA H?
BAR PRESS 7 2.6008  RUK 2.4960 RN
29.4558  RUN BAR PRESS ? . BAR PRESS 7
METER VEL ? Z 29.4338  RUN : 29.4558  RUN
42,4910 RN NETER VOL ? METER vOL 2
MIR TEMF F7 45,0828  RUN 44,6550  PUN
25,6008 RN NTR TEHP F? MTR TENP F?
| % OTHER GRS ; . 186.0890  RUN 185.068% RN
! REMOVED BEFORE % OTHER GRS S % OTHER GAS
DRY GRS METER 2 ' REMOVED BEFORE ‘ ! REMOVED BEFORE
PUN WY GRS METER 2. DRYCASNETER©
STATIC HOW IN 2 RUN
f -.1988  RUK STATIC HOH IN ? ! STATIC HOK IR °
STACK TEMP. -.198 RN -.1968  FUN
1169900  RUN STACK TEMP. STACK TEMF.
ML. WATER - 167.0000  RUN {12.0060 PN
71,6008 RUN . HL. WATER ? : ML. MATER °
SAT % = 16.4 SaT % = 8 34'3888 RUK 79,7048 PUN
b= 8 SAT % = 9.3
INP. % HOW = 7.1 ! —
L INP. % HOH = 7.8
% HOH=7. 1 .
% 0027 - LML % HOH=7.8
roess RN . COE e A % €02
% OXYGEN? y v N 6.8088  PUK
11,9988  RUM ) ' % OXYGEN?
% €0 7 Loy e P 114800  RUK
RUK 1 " % 00 7
MOL NT GTHER? , RUK
RUN MOL WT OTHER? NOL WT OTHER?
RUN RUN
MHG =25.¢3
963 MNd =29. 46 20 40
MH WET=28.86 e ETore. o4 M 29,42
SERT PSTS 2 ]
11,6471 RUM ’ SQRT PSTS 2 SQRT PSTS 2
TIME KIN 2 e R 11,4725 RUN
59,0068  RUN o | TINE MIN ?
NOZZLE DIA ? v g M 60068 PUN
.3200 RN - . NOZZLE 1A
STE DIR INCH 2 T 3209 RU
60,9880  RUN X ( STK LIR INCH ?
60.9080  RUN . c.ooms RN
o VOL TR STD = 44,140
STK PRES ABS = 29,44 * YOL MTR STD = 45.9?"4 # VOL NTR STD = 44.5
' VOL HOH GRS = 3.37 STK PRES RBS = 29,44 STK PRES ABS = 29.4
* MOISTURE = 7 i O s 7an VOL HOK GRS = 3.75
nm_ PRY pS = 0,929 I'.IOL IRY GRS 9 920 % MOISTURE = 7.7¢
. NITROGEN = 89,99 O Yot = o L IRY ks = 8,922
MOL WT DRY = 20.%2 % NITROGEN = 3° % NITROGEN = 62,6
MOL NT WET = 20.3A :gt :; zg - g 46 NOL WT DRY = (3,47
VELOCITY FPS = 25, 72 VELOLITY Fe o 38.75 MOL KT MET = 28,93
STACK AREA = 19,53 e e < 1063 VELOCITY FPS = 28.47
STRCK ACFY = 33,837, STACK ACFN = 33,867 STACk APER = 1967
* STRCY DSCFR = 28,45, « STACK DSCFN = 28,835, K e
% TS0KINETIC = 91,26 . B " * STACK DSCFN = 2¢ 955.
% ISOKINETIC = 93.27 % 1SOKINETIC = 92,84
127
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P D A

- XROM ~MASSFLC-

RUN HUMBER
B5 Ry SCR- @
LN

YOL MTR STD 7
44,1482  RUN
STACK DSCFM 2
28,356.9800  RUk
FRONT 172 #G ?
131,588 PIN
BACK 142 NG ¢
8.6800  PUK

GR/DSCF = 9,04568
MG/MNN = 185, 2860
LBZHR = 11,1742
KG/HR = 5.8686

MM

XROM =MASSFLO

RUH HUMBER
BS R! SCk: B
R

VoL MTR STD ?
43,8748 RUN
STACK DSCFM ?
26,8325.9008  RLN
FRONT 172 MG ?
96.4888  RUN
BACK 172 NG ?
£.0808  RUK

FGR/DSCF = @.0384
FHG/MMM = 69,5903
FLB/HR = 7.5162
FKG/HE = 3.4894

H n

gROK “MASSFLO-

RUN HUMBER
BS R3 5Ck: B
RiIN

¥OL NTR ST0 7
44,5288 RUN
STACK DSCFY 7
25,855.06088  PUN
FRONT 1/2 MG 7
£5.4006  RUN
BACK 172 NG 7
A.6epe  RUN

ol

GR/BSCF = &,
MG/MHN =
LE/HR
KG/HE

MMM

-
LR )
-4

non
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XROM ~MASSFLO-

RUN NUMBER
RS R1 BF
PUN

voL MR 37D 7
3771 RO
STRCK DSCFA ?
17,484.0888  RUE
FRONT 142 MG ?
342.8880  RUM
BACK 172 WG 7
g.0008  RUM

GR/DSCF = .14
HG/MMN = 326.6
LE/HR = 21,398
KG/HR = 9.782¢9

MmN mTm

AROM “MASSFLO*

RUN HUMBER
BS R2 8P
RUM

yoL MTR 5TD 7
34,8658  PUN

STACK DECFM 2
16,378.8608  RUKR

FRONT 1/2 MG ?

I22.3988  RUN

BACK 1/2 MG ?
8.00688  RUN

GR/DECF = 8.1427
NG/MHR = 726,4087
LB/HR = 28,8189
KG/HR = 9.6797

2 a Wi a B s |

XROM “MRSSFLO"

RUN HUMBER
BS PR3 BP
RUN

yoL MTR STD 2
36,3108 RUN

STRCK DSCFYM °
17,875,0808  RUN

FRONT 172 MG ?
5A5.4808  RUK

BRCE 172 MG ?
g.0008  RUN

GR/DSCF = @,2142
NG/MMM = 491,336
LB/HR = 31,4373
KG/HR = 14,2688

"M T
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XRON “NETH

XRON “METH 5-

XROM “METH S-

RUN NUMBER RUN NUMBER RUN NUMBER
B85 R1 EF BS R2 8F BS5 R3 8P
| RUN RUN
METER BOX Y? ! NETER BOY Y7 METER BOX Y? ‘
1.8770 ' 1.8770  RUM 1.8778  RUN
DELTA H? i DELTA H? DELTA KH?
1.4688  RUNZ | 1.3608  RUM 1.4700  PIN
BAR PRESS ? - BAR PRESS ? BAR FRESS 2
29,4199 RUN. 20,4188 RUN 29,4188 RuM
METER VL 2 o METER YOL ? METER vOL 7
34,2838 RUN . 32.28i8 PUN 24,4979 PUN
MTF TEWP £? - MTR TEMP F? NTR TEWP F?
50,0692  RUN® 58.0888  RUN 736840  PUN
% OTHER &p3 % OTHER GRS % OTHER GRS
REMOYED BEFORE REMOVED BEFQRE RENOYED REFORE
DRY GRS NMETCR ¢ . DRY GAS METER 2 BRY GRS METER 2
RUN RUN RIS
STATIC WOH TN 2 ' STATIC HOH IN ? STATIC HOW IN ?
-.1288  PUN -.1268  RUN - 1208 K
STRCK TENP, : STACK TEMP. STACK TEMP,
29,6080 RUN - 281.8000 RN 201.80880  RUN
ML. WATER ° ML, NATER ? ML. WATER 2
58.5088  RUN 58.7888 RN 57.0888  RUN
IMP. % HOH = 5.9 e IMP. % HOH = 7.3 INP. 7 HOH = 6.9
% HOM=5.3 T ‘ % HOH=7.32 % HOH=6.9
% 0022 oo % C02?
G, ugns PUN 10,4808  RUM 7.4068  PUH
5YREN ! % ORYGEN? : % OXYGEN?
¢,2e88  RUM 7.7080 RIK 18,3809 RUN
¥ co e 700 ? % C0?
RN RUN RUN
MOL WT OTHER? MOL WT OTHER? MOL WT QTHER?
RUN RUN RUN
Mid =29 “1 ‘ Nud =30.06 MHd =29.68
M WET=29 1 M WET=29.12 MN WET=28.84
SQRT PSTS 2 SQRT PSTS 2 SQRT P3TS ?
7.7:21 FUN 7.2127 RN 7.4441 PRI
TINE MIK 7 TIME MIN 2 TIME MIN ?
68.88R0 P4 60,8888  RUN 58.8838  RUN
H3ZZLE Dip ? NOZZLE DIR 7 022LE DIR ?
L3958 PUN 3958 RUN 3958 RN
STE DIA INiH 7 STE 11A INCH ? STK DIR INCH ?
b, BARA RUN 6. ABAD RUN nh, 4604 Rilk
% YOL MTR 5TD = 34.965 * YOL MTR STD = 36.318
STK PRES RBS = 29.40 STK PRES RES = 29,40
: L1z VOL HOM GRS = 2.76 VUL HOR GRS = 2,68
% HQI;IUEE = §,93 % MOISTURE = 7.34 % MBISTURE = 6.89
WOL DRY GRS = 8,941 MOL DRY GAS = @,927 HOL DRY GRS = #.931
% NITROGEN = 81.28 % NITROGEN = 81.78 % NITROGEN = 82.2¢
NOL WT DRY = 29.81 MOL WT DRY = 38.60 NOL WT DRY = 29.%8
MOL T WET = 29,11 MOL WT MET = 29,12 HOL WT MET = 22.%
VELOCITY FR5 = 19,49 VELOCITY FPS = {7.78@ YELOCITY FPS = 18.37
STAZK AREA = 23.7¢ STACK ARER = 23.7% STRCK ARER = 23,76
f STACY WCFM = 27,821, STACK RCEM = 25,233, STACK ACFM = 25,182
+ STRCK TSCFN = 17,254, & STRCK ISCFM = 15,379 * STACK DSCFN = 17.875,
% [SOVINETIC = 198,42 % ISOKINETIC = 99, 1a 4 ISOKINETIC = 92,
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APPENDIX K

EPA Method 9 Certification
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(" The Texas Air Control Board

Certities That
PAUL T, SCOTT

. mm«-mmnmnunucumummﬂ
has met the requirements for evaluating vistbie

X gomuoMarch 17, 1989

4‘
£ September 15, 1989
i y ""m / . ’ p

This is a recertification; initial certification was Sept 1988.
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Andrews AFB DC 20334-5000
HQ USAF/SGPA 1
Bolling AFB DC 20332-6188
HQ SAC/SGPB 1
Offutt AFB NE 68113-5001
USAF Regional Medical Center Wiesbaden/SGB 1
AP0 New York 09220-5300
OL AD, AFOEHL 1
AP0 San Francisco 96274-5000
USAFSAM/TSK 1
Brooks AFB TX 78235-5301
USAFSAM/EDH 1
Brooks AFB TX 78235-5301
Defense Technical Information Center(DTIC) 2
Cameron Station
Alexandria VA 22304-6145
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Brooks AFB TX 78235-5501
HQ USAF/LEEV 1
Bolling AFB DC 20330-5000 -
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Tyndall AFB FL 32403-6001
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USAF Hospital Grissom/SGPB 2

Grissom AFB IN 46971-5300
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