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WULE 103.1 Inspection of Public Records The_Air_Pollution Control Officer shal 1 with
Ten [10) working cays make_ayailable records requested, 1T, jar_good cause, the —
TnTormation cannot be made available withia the ten {10) working_cays,_tne Air_Pallut
Tontrol Gfiicer shall notify the requesting per son the reasons for the_delay_and_whern
Yhe Information will bc available.” etk -
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Air Pollution gog_t_r:_o)_ 0fficer may require _t'._hp_ requests for public r.e_g_ord_s_ to_be
__écific_and_in sufficicnt detail so_that the Information kay be_rzadily_identified.
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: khL( 103 Confidential Information A1l information, analyses, plans, or specificatio
that disclose the nature, extent, quantity, or degree of air contaminants or other
.pollution which any article, machine, equipment, or ather contrivance will precduce,
wnich any air pollution control district or any cther state or local agency or distr
‘requires any applicant to provide before such applicant builds, erects, alters,
replaces, operates, sells, rents, or uses such article, machine, equipmént, or other
contrivance, are public records,

A1l air and other pollution monitoring data, .including data compiled from stationary
sources, are public rzcords.

Trade secrets are not public records under this rule. Trade secrets masy include,
but arc not limited to, any formula, plan, pattern, process, tool, mechanism, compou
procedure, production data, or compilation of {nformation which is nct patented, whi
:1s known only to certain individuals within a comrercial concern who are using it ¢o
‘fabricate, produce, or compound an article of trade or a service having commercial

value and which gives {ts user an opportunity to obtain a business adventaga over
competitors who do not knovw or use it,

A1l air Pollution emission data, including those emission data which constitute tra
secrets, 3s defined in the 2bove paragraph, are public records. Data used to cal-
~~ulate emission data are not emission data for the purpose of this subdivision and

-ich constitute trade secrets and which are used to calculate emission data ere no
i:pub]ic records. ) :

hny person fuynishing any records may label as "trade secret" any part ¢f those rec
“which are entitled to confidentiality. Written justification for the "trade secrat
designation shall be furnished with the records so designated and the dasignation s
"be a public record. The justification shall be as detailed as possible without dis
closing the trade secret; the person may submit additional information to support t

-Justification, which information, upon request, will be kept confidential {n the sa
manner as the record sought to be protected, '
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RULE 106 I=2nd Use A4s part of his responsibility to protect the public
health and prop-c;:i*?t-?.r*o'm the damaging effects of air pollution it shall be the
duty of the air pollution control oificer to review and advise the appropriate
planning authorities within the district on all new construction or changes in
land use which the air pollution control officer believes could become a source
of air pollution probdlenms. '
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RULE 111 Equipment Breakdowm ' )

8. An occurrence which constitutes a breakdown condition, and which persists
- only until the end of the production run or 24-hours, whichever is
sooner (except for continuous monitoring equipment, for which the
period shall be ninety-six (5¢) hours), shall constitute a violation
of any applicable emission limitation or restrictiom prescribed by
these rules and regulations; however, no enforcement action may be taken
provided that the owner or operator demonstrates to the air pollution

contrgol officer that a breakdown condition exists amd the following
requirements are met:

1. The owner or operator submits the notification required by sub-
' paragraph c.1.; and

© 2. The owner or operator immediately undertakes appropriate corrective
measures and comes into compliance.

3. The air pollution control officer determines that the attainment

or maintenance of applicable ambient air quality standards will
not be endangercd.

c. Breakdown Procedures 1

1. The owner or operator shall notify the air pollution control officer

of any occurrence which constitutes a breakdowm condition: such "
notification shall identify the time, specific location, equipment

involved, and (to the extent known) the cause(s) of the occurrence, -

and shall be given as soon as reasonably possible, but no later than
two (2) hours after its detection. .

2. The air pollution control officer shall establish written procedures
and guidelines, including appropriate forms for togging of initial
reports, inventigation, and enforcment €ollow-up, to ensure that )
all reported breakdown occurrences are handled uni fornly to final -
disposition.
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Burden of Proof

3. Upon receipt of notification pursuant to subparagraph b.l. the
air pollution control officer shall promptly iavestigate and determine
whether the occurrence constitutes a breakdown condition. If the
air pollution control officer determines that the occurrence does
not constitute a breakdown condition, the air pollution control
officer may take appropriate enforcement actiom, including, but not
limited to seeking fines, an abatement order, or an imjunction
against further operation.

Reporting Requircments

Within 10 days after a breakdown occurrence has been corrected, the
owner or operator shall submit a written report to the air pollution
control officer which includes: . '

1. A atatemeﬁt that the occurrence has been corrected, together with
the date of correction and proof of compliance;

2. a specific statement of the reasons(s) or cause(s) from the occurrence
sufficient to enable the air pollution control officer to determine
‘whether the occurrence was a breakdown conditioun.

j3. -a description of the corrective measures undertaken and/or to be

undertaken to avoid such an occurrence in the future (the air
. pollution control officer may, at the requrest of the owner or
. operator, for good cause, extend up to 30 days the deadline for
submitting the description required by this subparagraph) ;

-
-«

4. an estimate of the emissions caused by the occurrence; and

-1 piétures of the equipment or controls which failed, if available.

- The burden shall be on the owner or operator of the source to provide
- sufficient information to demonstrate that a breakdown did occur. If

the owner or operator fails to provide sufficient information, the air
pollution control officer shall undertake appropriatz enforcement
action;

Failure to Comply with Reporting Requirements

Any feilure to comply, or comply in a timely manner, with the reporting
requirements established in subparagraphs c.l. and d.l. through d.5.
of this rule shall constitute a separate violation .of this rule.

False Claiming of Breakdown Occurrence

It shall constitute a separate violation of this rule for any person
to file with the air pollution control officer a'report which falsely,
or without probable cause, claims that an occurrence is a breakdown
occurrence.
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h.

Hearing Board Standards and Guidelines

The hearing board shall adopt standards and guidelines consistent
with this rule to assist the chairperson or other designated member(s)
of the hearing board in determining whether to grant or deny an
emergency variance, and to assist the air pollution control officer
in the enforcement of this rule. .-

. [ i
Definition —
For the purposes of this rule, a breakdown condition means an unforeseeable
failure or malfunction of 1) any air pollution control equipment, or
related operating equipment, which causes a violation of any emission
limitation or restriction prescribed by these rules and regulations,

or by State law, or 2) any in-stack continuous monitoring equipment,

vhere such failure or malfunction

1. Ais not the result of neglect or disrégard of any air pollution
‘eontrol law or rule or regulatiom;

2, fis not"intenﬁional‘or the result of negligence;

'3." is not the result of improper maintenance;

4, does not constitute a nuisance;

5. ie'not a recurrent breakdown of the same equipment.




RULE 202.1 Experimental Research Operations The Contrc Offlcer ray
exempl from the requirements o megui2tion (I exzperimental resez
if the following requirements are met. Failure to scatisly any sf these require-
ments will result in the revocation of an exemption and require ccmpliance with
the requirements of Regulation II. ’

a. The purpcse of the operation is to permit iavestizztion, experimentation
or research to advance the state of knowleds2 or the state of art
of a particular control technology or irdustrial proc:ess;

b. The Control Officer is notified, in writirg, of the purpose, goals
and objectives of the project, measures to be taken Lo ninimize
the emissicn of air contaminants, the prorosad installation date

. ' the planned startup date, the etpgctod duration o; ths test and
test schedules;

c. The cunulative total days of operatiosa will not exceed 180. If

the applicant intends to coatinue cperation of' the technology or
‘process for more than 180 cays, a ccmpliance scheqdule for obtaining
necessary germits uncer Regulation i1 shall be establisned by the
Conitrol Officer;

d. Official test results (if tho projact involves air p-llution control
devices) are sutnitted to the District, in writing and in final
form, no more than sixty (60) davs after each test sequence is complete;

e. hic Control Officer has granted priar written aprroval,

For the purpases of this rule, "experimental rosearsh crerations" include
any air ;olluticn centrol device or technnloasy or any industrizl process or
technzlogy which is  alinnovative, L) a9 i commsn use ler 3 particular proce

cr ¢l ot raadily availetlie from a cemerein nupnlier,
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RULE 205 Cancallnaticen of Lvplications

a, An authority to construct shall expire and the application sha];L
be cancelled two years from the date of issuance of the authority
to constructy walss f S rtnwed,

b. An application i‘or‘ a permit to operate shall be cancelled two
: years from the date of filing of the applicationg waksr ,# /5
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PAaL 207 Provision of Sampling end Testing Facilitles A prrson
operaEing o vSing any equipment for which these vuies requive 2 permit
shall provide 8nd maintain cven gempliny cnd tesuinc facilitise asg
epacified in the pernit,

-
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RULYE 214 Dxistine Sources Pristing sources, whers control cguipment has
been inatallcd?f£i§1 wero in compliznce and sources that arc on a cempliance
scheduic approved by the control district, on the offoctive date of Rule 201,
shall Le issucd a conditional perizit to operate. The conditional permit to

operate will not be -21id if therc is a significant change in the process or
significant increcagse in production. ‘

IExisting sources, reauiring the installation of control equipment, shall be
issued a conditional permit to operate provided that on acceptable time for
compliance is filed with the control officer. Tue time for compliance shall
ijnclude ecach of the following times: time for engincering, time for procuremecnt,
time for fabrication, and time for installation and adjustment. The control
officer may require such periodic reports on cach rhase of the progress tovard
compliancec. Zailure at any phase to make reascnable progrcsé toward completion
of such installations as &re reouired for Iinal compliznce shall be decemed an
unrcasonable delay in compliance «nd is subject to revocation of the conditicnal
permit to operate.
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RULE 401 Viaible Emissions A person shall not diascharge into the
atmosphore, from any single source of emission whatsoever, any air contaminant
for & period or periocds oggregating more than 3 minutes in any one hour which
p¥: )

a. As dark or darker in shade as that designated ez No. 1 on the
Ringelmann Chart, os published by the United Statos Bureau of
Hines

b, Of such opacity as to obscure an observer's view to a degree
equal to-or greater than does smoke deacribed in subsection
(a) of this Rule.

Rules 401 (a) and 401 (b) shall not apply if it is shown by thoe owner
or operator of the emission source that tho emission source was, at the tiue
of violation of Rules 401 (a) and 401 (b), in compliance with other applicable
omission standards of Regulation IV,
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RULE 402

Q.

Ixcevticns The provisiens of Rule 401 do not abply to:

Smoke from firer set by or perzitted by any public officer, if cuch

{firve iz cet o T permission piven in Lhe verioriorcee or Lhe offias ]_

cutj of suck officer, aud such fire in the opivion of such o ii

1S necaasnyy:

1. For the vurpose of the preveniion of a fire hasard \h*cu cannai
be abated by <1y other means, or

2. For the instrustion of public ermployecs in thie methods of
i
suznt to parmit on proverty used for

the purpcsc of insiruction ol erplerees
hting fire.

Lgricuit
foul or

ations in the growing of crops or roising of

The use of «n orchurd er citrus froeve heatoer vhich docs not
produce uwuccnsueed wolid carbon aceous matior ol a rate in excess
of one (1) pgrau per.ninute.

The vee of ciler equirne
growins ¢ oronz,y or the rai

2

oy?ratjdnw in the

25,
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RULE 403 ﬁsé_ﬁlu:rq tVhore the e
reason for the iailure of an cnigzicn t

—rule ghall not arvly. The burden of
this rule chall be uron the porson

sence of uncoirbined vater is the only

0 neel the limitation of Rule 401, that
g lial the epylication of
soelcly e nin iis provisions.

o




- s

b\aom— R __
: . 4 Dazin A uovﬁon s}a

Matter Ceont o“t*ﬂ.ﬁon - fo::: Y
- 1roa 1nv 51“"LC mouvce overatien, in servic:
ss of 0.2 gralnux

.,'l [

is adopied, T
at standord

particulate matter in excce

cond;t"ons.

Py

per cuolc ;oot of X
. A person all ot @igsharge into the atmosphere {rem rany single source
0p°rat10n, th construct which cormenced after the
adoption of this rulez ns per cubic
foot of ges at gt@n¢ﬂrd con

~od
Jate matter in eXcoss of 0.). gra
5




|72

RULE L97.1
into the ¢tmosphess
cononsbilde
cubic

I ret dinchmy
R T,

zod 1o dinusue of

; srar used
ulaio niatier in ons ¢f 0.1 grain par
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RULE 407 Sulfur Cormpounds A person shall not discharge into the atmosphere
sulfur compounds, which weuld exist as a liquid or gas at standard conditions,
exceeding in concentration at the point of discharge: 0.2 percent by velume
calculated as sulfur dioxide (S0j).
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RULE 410 Nuilsanes A povson ahal lechoxne from omy nource
vhat.coover such quanktities 0 eir coatominants ): ochoyr material which
couse ianjury, decriwent, nulsance or onaoyinea Lo &Ny cocagivarchle nume
bor of percons cr Lo tho publie ox whfca endan tho comfoxt, wepoze,
hezith nr'safetv cf 8wy such newson or the ﬂ ? oy which causs oy
have o natural tendency to couse injtry or damage to LusSincoos oY prCpErLy
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- RULE 470 Ewception The provicicns of Pule 412 do not anoly to
odorn emanating from agricviltural cperations in tha growing of erops ox
raising of fowl or cnimals.
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RULE 425.2 Boil 1] nd Pr H ides of Nitr

III.

Adopted 10/13/94, Amended 4/6/95

Purpose

The purpose of this Rule is to limit oxides of nitrogen (NOx) emissions from boilers,
steam generators, and process heaters to levels consistent with Reasonably Available
Control Technology (RACT) to satisfy California Health and Safety Code Section
40918(b) and 1990 Federal Clean Air Act Amendments, Section 182(f). Carbon
monoxide emissions are also limited to insure efficient combustion at reduced NOx
levels.

Applicabili

This Rule shall apply, as specified, to any boiler, steam generator or process heater with
rated heat input of 5 million Btu per hour or more and fired with gaseous and/or liquid
fuels.

Definitions

A. Annual Heat Input - total heat released (therms) by fuel(s) burned in a unit during
a calendar year as determined from higher heating value and cumulative annual
fuel(s) usage.

B. Boiler or Steam Generator - any external combustion unit fired with liquid and/or
gaseous fuel used to produce hot water or steam, but not including gas turbine
engine exhaust gas heat recovery systems.

C. British Thermal Unit (Btu) - amount of heat required to raise temperature of one
pound of water from 59°F to 60°F at one atmosphere.

D. Gaseous Fuel - any fuel existing as gas at standard conditions.

E. Heat Input - total heat released (Btu’s) by fuel(s) burned in a unit as determined
from higher heating value, not including sensible heat of incoming combustion air
and fuel(s).

F. Higher Heating Value (HHYV) - total heat released per mass of fuel burned (Btu’s
per pound), when fuel and dry air at standard conditions undergo complete
combustion and all resulting products are brought to standard conditions.

G. Liquid Fuel - any fuel, including distillate and residual oil, existing as liquid at
standard conditions.

H. Natural gas curtailment - loss of natural gas supply due to action of PUC -
regulated supplier. For Section V curtailment limit to apply, curtailment must not
exceed 168 cumulative hours of operation per calendar year, excluding equipment
testing not to exceed 48 hours per calendar year.

425.2-1
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L. Oxides of Nitrogen (NOx) - total nitrogen oxides (expressed as NO,).

J. Process Heater - any external combustion unit fired with liquid and/or gaseous
fuel used to transfer heat from combustion gases to liquid process streams.

K. Reasonably Available Control Technology (RACT) - lowest emission limitation
a particular source is capable of meeting by application of control technology
reasonably available considering technological and economic feasibility.

L. Rated Heat Input - heat input capacity (Btu’s/hr) specified on nameplate of unit
or by manufacturer for that model number, or as limited by District permit.

M Standard Conditions - as defined in Rule 102, Subsection DD.

N. Therm - 100,000 British thermal units (Btu’s).

6] Unit - any boiler, steam generator or process heater as defined in this Rule.
Exemption

This Rule shall not apply to any unit with rated heat input less than 5 million Btu’s per
hour.

Requirements
A. An owner/operator of any unit subject to this Rule with annual heat input of

90,000 therms or more during one or more of the three preceding years of
operation shall comply with following applicable NOx emission limit(s):

e
Gaseous Fuel Liquid Fuel
During Normal 70 ppmv, or 115 ppmv, or
Operation 0.091b/MMBtu | 0.15 Ib/MMBtu
During Natural 150 ppmv, or
Gas - 0.19 1b/MMBtu
Curtailment
1 - L

For units subject to this Subsection, carbon monoxide (CO) emissions shall not
exceed 400 ppmv.

NOx emission limit for any unit fired simultaneously with gaseous and liquid
fuels shall be heat input-weighted average of applicable limits. Calculations shall
be performed as prescribed in Section VIIL.

425.2-2
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NOx and CO emission limits in ppmv are referenced at dry stack gas conditions,
adjusted to 3.00 percent by volume stack gas oxygen in accordance with Section
VIII., and averaged over 15 consecutive minutes from no less than 5 data sets,
recorded from sampling of no more than 3 minutes.

An owner/operator of any unit subject to this Rule with annual heat input rate of
90,000 therms or more shall comply, until November 30, 1997, and any unit with
annual heat input rate of less than 90,000 therms shall comply with one of the
following NOx minimization procedures:

1.

2.

Tune each unit at least once per year in accordance with Section IX.;

Operate each unit in manner maintaining stack gas oxygen at no more than
3.00 percent by volume on dry basis; or

Operate each unit with automatic stack gas oxygen trim system set at 3.00
(+0.15) percent by volume on dry basis.

Monitoring Requirements

1.

An owner/operator of any unit simultaneously firing a combination of
different fuels shall install and maintain totalizing mass or volumetric flow
rate meters in each fuel line.

An owner/operator of any unit equipped with equipment intended to
reduce or control NOx shall install and maintain appropriate provisions to
monitor operational parameters of unit and/or NOx control system that
correlate to NOx emissions.

Compliance Demonstration

1.

An owner/operator of any unit subject to Subsection V.A. shall have
option of complying with either concentration (ppmv) emission limits or
heat input basis (Ib/MMBtu) emission limits as specified in Subsection
V.A. All compliance demonstrations shall be performed using applicable
test method(s) specified in Subsection VI.B. and methods selected to
demonstrate compliance shall be specified in Emission Control Plan
required by Subsection VI.D.

All emission measurements shall be made with unit operating at conditions

as close as physically possible to maximum firing rate allowed by
KCAPCD Permit to Operate.

425.2-3
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Requiremen

Recordkeeping and Reporting

1.

An owner/operator of any unit subject to this Rule or limited by permit
condition to firing less than 5 million Btu’s/hr shall monitor and record
HHV and cumulative annual use of each fuel.

2. An owner/operator of any unit operated under natural gas curtailment limit
of Subsection V.A. shall monitor and record cumulative annual hours of
operation on liquid fuel during curtailment and during testing.

3. An owner/operator of any identical units wishing to limit emissions testing
to one unit per group of units pursuant to Subsection VI.C. shall establish
correlation of NOx emissions and key operating parameters and keep
records of these data for each affected unit.

4, Records shall be maintained for at least two calendar years on site and
shall be made readily available to District personnel.

5. Compliance test data and results collected to satisfy Subsection VI.C. shall
be submitted to District within 60 days of collection.

Test Methods

1. Fuel HHV shall be certified by third party fuel supplier or determined by:
a. ASTM D 240-87 or D 2382-88 for liquid fuels; and
b. ASTM D 1826-88 or D 1945-81 in conjunction with ASTM D 3588-

89 for gaseous fuels.

2. Oxides of nitrogen (ppmv) - EPA Method 7E, or CARB Method 100.

3. Carbon monoxide (ppmv) - EPA Method 10, or CARB Method 100.

4. Stack gas oxygen - EPA Method 3 or 3A, or CARB Method 100.

5. NOx emission rate (heat input basis) - EPA Method 19, or CARB Method
100 and data from fuel flow meter.

6. Stack gas velocity - EPA Method 2.

7. Stack gas moisture content - EPA Method 4.

Compliance Testing

1.

An owner/operator of any unit subject to requirements of Subsection V.A.
shall be tested to determine compliance with applicable requirements not

425.2-4
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less than once every 12 months. An owner/operator of gaseous fuel-fired
units demonstrating compliance for two consecutive years can, if desired,
demonstrate compliance once every thirty-six months.

An owner/operator of any unit subject to Subsection V.B.2. shall sample
and record stack gas oxygen content at least monthly.

Test results from an individual unit may be used for other units at the
same location provided manufacturer, model number, rated capacity, fuel
type, and emission control provisions are identical and key operating
parameters such as stack gas oxygen, fuel consumption, etc. are monitored
and established to correlate with NOx emissions from unit tested.

D. Emission Control Plan

An owner/operator of any unit subject to this Rule shall submit to Control Officer
an Emission Control Plan including:

1.

List of units subject to Rule, including rated heat inputs, anticipated
annual heat input, applicable Section V. requirements, and control option
chosen, if applicable;

2. Description of actions to be taken to satisfy requirements of Section V.
Such plan shall identify actions to be taken to comply, including any type
of emissions control to be applied to each unit and construction schedule,
or shall include test results to demonstrate unit already complies with
applicable requirements; and
3. Specification of proposed test methods.
VII. mplian hedule
A. An owner/operator of any unit subject to Section V. shall comply with following
schedule:
1. By March 1, 1995, submit to Control Officer an Emission Control Plan
pursuant to Subsection VI.D., and a complete application for Authority to
Construct, if necessary;
2. By May 31, 1995 demonstrate full compliance with Subsection V.B.; and
3. By November 30, 1997 demonstrate full compliance with all additional
and applicable provisions of this Rule.
B. An owner/operator of any unit becoming subject to requirements of Subsection

V.A. by exceeding annual heat input exemption threshold shall comply with
following increments of progress:

1.

On or before December 31st of calendar year immediately following year

425.2-5
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annual heat input threshold was exceeded, submit an Emission Control
Plan containing information prescribed in Subsection VI.D.; and

2. No later than three calendar years following submission of Emission
Control Plan, demonstrate final compliance with all applicable standards
and requirements of this Rule.

VII. Calculations
A. All ppmv emission limits specified in Section V.A. are referenced at dry stack

gas conditions and 3.00 percent by volume stack gas oxygen. Emission
concentrations shall be corrected to 3.00 percent oxygen as follows:

[ppmvNOXx] = 17.95% X [ppmvNOX] s
20.95%-[%0,) e '

[PPMCO] e = 17.95% x [ppMCO] s
20.95%-[%0,] s

All 1b/MMBtu NOx emission rates shall be calculated as pounds of nitrogen
dioxide per million Btu’s of heat input (HHV).

Heat input-weighted average NOx emission limit for combination of natural gas
and liquid fuel shall be calculated as follows:

NOx Emission Limit = (70ppmv x X) + ( 15ppmv x Y)

+ (1 v
X+Y
Where X = heat input from gaseous fuel.
Y = heat input from liquid fuel.

IX.  NOx Minimization Tuning Procedures

Purpose

The purpose of this procedure is to provide a reasonable, cost-effective method
to minimize NOx emissions from smaller, or low-fire/low use-rate combustion
units subject to this Rule. These procedures not only minimize NOx emissions,
but also result in reduced operating costs.

Equipment Tuning Procedure' for Mechanical Draft Boilers, Steam Generators,
and Process Heaters

Nothing in this Tuning Procedure shall be construed to require any act or
omission that would result in unsafe conditions or would be in violation of any
regulation or requirement established by Factory Mutual, Industrial Risk Insurers,

1. This tuning procedure is based on a tune-up procedure developed by KVB, Inc. for EPA.

425.2-6
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National Fire Prevention Association, California Department of Industrial
Relations (Occupational Safety and Health Division), Federal Occupational Safety
and Health Administration, or other relevant regulations and requirements.

1.

I.

Operate the unit at the firing rate most typical of normal operation. If the
unit experiences significant load variations during normal operation,
operate it at its average firing rate.

At this firing rate, record stack gas temperature, oxygen concentration,
and CO concentration (for gaseous fuels) or smoke spot number' (for
liquid fuels), and observe flame conditions after unit operation stabilizes
at the firing rate selected.

If the excess oxygen in the stack gas is at the lower end of the range of
typical minimum values®; and if CO emissions are low and there is no
smoke, the unit is probably operating at near optimum efficiency - at this
particular firing rate. However, complete the remaining portion of this
procedure to determine whether still lower oxygen levels are practical.

Increase combustion air flow to the furnace until stack gas oxygen levels
increase by one to two percent over the level measured in Step 2. As in
Step 2, record the stack gas temperature, CO concentration (for gaseous
fuels) or smoke spot number (for liquid fuels), and observe flame
conditions for these higher oxygen levels after boiler operation stabilizes.

Decrease combustion air flow until the stack gas oxygen concentration is
at the level measured in Step 2. From this level gradually reduce the
combustion air flow, in small increments. After each increment, record
the stack gas temperature, oxygen concentration, CO concentration (for
gaseous fuels) and smoke-spot number (for liquid fuels). Also, observe
the flame and record any changes in its condition.

Continue to reduce combustion air flow stepwise, until one of these limits
is reached:

a. Unacceptable flame conditions - such as flame impingement on
furnace walls or burner parts, excessive flame carryover, or flame
instability.

b. Stack gas CO concentrations greater than 400 ppm.

The smoke-spot number can be determined with ASTM Test Method D-2156 or with the
Bacharach method.

2. Typical minimum oxygen levels for boilers at high firing rates are:

For natural gas: 0.5% - 3%
For liquid fuels: 2% - 4%

425.2-7
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c. Smoking at the stack.

d. Equipment-related limitations-such as low windbox/furnace
pressure differential, built in air-flow limits, etc.

Develop an O,/CO curve (for gaseous fuels) or O,/smoke curve (for liquid
fuels) similar to those shown in Figures 1 and 2 on Page 425-10 using the
excess oxygen and CO or smoke-spot number data obtained at each
combustion air flow setting.

From the curves prepared in Step 6, find the stack gas oxygen levels
where the CO emissions or smoke-spot number equal the following
values:

Fuel Measurement Yalue

Gaseous CO Emissions 400 ppm
#1 and #2 Oils smoke-spot number number 1
#4 Oil smoke-spot number number 2
#5 QOil smoke-spot number number 3
Other Oils smoke-spot number number 4

The above conditions are referred to as the CO or smoke thresholds, or
as the minimum excess oxygen levels.

Compare this minimum value of excess oxygen to the expected value
provided by the combustion unit manufacturer. If the minimum level
found is substantially higher than the value provided by the combustion
unit manufacturer, burner adjustments can probably be made to improve
fuel and air mix, thereby allowing operations with less air.

Add 0.5 to 2.0 percent to the minimum excess oxygen level found in Step
7 and reset burner controls to operate automatically at this higher stack
gas oxygen level. This margin above the minimum oxygen level accounts
for fuel variations, variations in atmospheric conditions, load changes, and
nonrepeatability or play in automatic controls.

If the load of the combustion unit varies significantly during normal
operation, repeat Steps 1-8 for firing rates that represent the upper and
lower limits of the range of the load. Because control adjustments at one
firing rate may affect conditions at other firing rates, it may not be
possible to establish the optimum excess oxygen level at all firing rates.
If this is the case, choose the bumer control settings that give best
performance over the range of firing rates. If one firing rate
predominates, setting should optimize conditions at that rate.
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10.

Verify that the new settings can accommodate the sudden load changes
that may occur in daily operation without adverse effects. Do this by
increasing and decreasing load rapidly while observing the flame and
stack. If any of the conditions in Step 5 result, reset the combustion
control to provide a slightly higher level of excess oxygen at the affected
firing rates. Next verify these new settings in a similar fashion. Then
make sure that the final control settings are recorded at steady-state
operating conditions for future reference.
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RULB 426 Exporlmontal Research Operations The Control Officer may exempt

experimental research operations from tne provisions of Regulation IV except

.,v

Rule 419, when all of the prov131ons of Rule 202 1 are met:
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