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[[NFORMATICS TEAM

1 September 2000

Ms. Jo Jean Mullen
AFCEE/ERD

3207 North Road

Building 532

Brooks AFB, Texas 78235-5363

Subject: Review Comments for Title V Nonapplicability Determination, Camp Stanley
Storage Activity, Boerne, Texas

Reference: Contract Number F41624-98-D-8509, Task Order 34
Deliverable 3401.1608

Dear Ms. Mullen:

In partial fulfillment of the referenced contract, Task Order 34, the Informatics Team reviewed the
subject document. The Title V Nonapplicability Determination document for Camp Stanley Storage
Activity in Boerne, Texas was reviewed for technical accuracy, clarity, technical content, and
consistency. In general, the document is very well organized and appears to adequately discuss the
applicability or nonapplicability of Title V to the facility.

A “spot check” of emissions calculations for all sources discussed in the document revealed no
errors. Each emission source is clearly addressed and the regulation or regulations which pertain to it
are described in detail and referenced in Section 3. The Potential to Emit (PTE) for each emission
source is discussed and the calculations used to derive the source’s PTE are easy to follow and
justifiable. Technically, the document is complete and sound. The document would benefit from an
editorial review to rectify such minor items as a missing closed parenthesis and ensuring that all
acronyms used in the text are defined first before being used and also included in the list of acronyms
and abbreviations.

Please contact me by telephone at 210-804-4331 or e-mail at itjulieroberts@earthlink.net if you have
any questions or need additional information regarding this deliverable.

Sincerely,

Julie Roberts
Environmental Protection Specialist

cc: AFCEE/ERC (Ms. Carol McCollum)
311 HSW/PKV (Mr. Ralph Urias)
AFCEE/MSCD (Ms. Ingra Haynes)
Informatics File

Tracking Number 2944

8610 BROADWAY, SUITE 420
SAN ANTONIO, TX 78217

{(210) 832-9179
FAX (210) 832-0018
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July 14, 2000

Brian Murphy

Camp Stanley Storage Activity
25800 Ralph Fair Road
Boerne, TX 78015-4800

Subject:  Title V Nonapplicability Determination
Camp Stanley Storage Activity, Texas
Contract F11623-94-D0024, Delivery Order RL83, Task 12
Parsons ES Job 736071

Dear Brian:

I have enclosed my analysis of Camp Stanley’s Title V assessment based on current
estimates of potential to emit (PTE). These emission estimates reflect the reasonable
anticipated maximums for the facility. As such, the PTE levels do not exceed current
Title V thresholds and Title V requirements are not triggered.

In order to make these levels of emissions federally enforceable, the enclosed forms
PI-8, OP-CRE2, and OP-CRE1 will have to be signed by the Responsible Official (LTC
Dean C. Schmelling) and maintained on-site. According to the “TNRCC Potential to
Emit Guidance Document” these documents are not required to be submitted to the
TNRCC. However, they must be available for inspection during normal business hours.

I have enclosed one copy of the document for AFCEE as well as your copy. The
remaining 12 copies will be submitted at the time of the next Environmental
Encyclopedia update.

Please call me at 512-719-6821 if you have questions or comments.

Sincerely,

Loy e

Tony St. Clair, P.E.
RL83 Task Manager

xc¢: Jo Jean Mullen, AFCEE
Julie Burdey, Parsons ES - Austin
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ACRONYMS AND ABBREVIATIONS

AO Agreed orders

AP-42 EPA Compilation of Air Pollutant Emission Factors

Btu British thermal unit

Cl Compression ignition

cO Carbon monoxide

CSSA Camp Stanley Storage Activity

FCAA Federal Clean Air Act

FOP Federal Operating Permit

HAP Hazardous air pollutant

hr/yr Hour per year

IC Internal combustion

ITR Injection timing retard

KW Kilowatt

1b/hp Pounds per horse power

N, Nitrogen

NO, Nitrogen oxides

NSR New source review

OP-CREI Certified Registration of Emission Form for Potential to Emit

OP-CRE2 Registration of Emissions for Referenced Preconstruction
Authorizations

PCC Precombustion chamber

PI-8 Certification of Enforceable Emission Limits

PM Particulate matter

PTE Potential to emit

RO Responsible Official

RRAD Red River Army Depot

SI Spark ignition

S0, Sulfur dioxide

SO, Sulfur trioxide

SO, Sulfur oxide

TAC Texas Administrative Code

TNRCC Texas Natural Resource Conservation Commission

TOC Total organic compﬁﬁ\s

VOC Volatile organic compound
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SECTION 1
OPERATING PERMIT PROGRAM APPLICABILITY

INTRODUCTION

The Federal Operating Permit (FOP) is a federally mandated permitting requirement
under the Federal Clean Air Act Amendments Section 502(d) [FCAA § 502(d)]. In
Texas, the FOP Program is implemented under Title 30 Texas Administrative Code
Chapter 122 (30 TAC § 122). According to 30 TAC § 122.130, owners or operators of
major source sites and certain affected source-specific sites are required to obtain a FOP.
The definition for a major source is included under 30 TAC § 122.10 and is dependent on
the location of the site.

Camp Stanley Storage Activity (CSSA), Boerne, Texas is a subinstallation of the
Red River Army Depot (RRAD), located in Texarkana, Texas. The primary mission of
CSSA is receipt, storage, and issuance of ordnance, as well as quality assurance testing
and maintenance of military weapons and ammunition. CSSA is located in northwestern
Bexar County, approximately 19 miles northwest of downtown San Antonio.

Bexar County is an unclassified or attainment area for all criteria pollutants (NOy,
CO, SO,, PM,,, TSP, volatile organic compound [VOC], and Pb). As such, the major
source threshold level for all criteria pollutants is 100 tons per year. In addition, 10 tons
per year of any individual hazardous air pollutant (HAP) or 25 tons per year of all HAPs
combined are also major source thresholds. To determine if a site is a major source, the
_site’s “potential to emit” (PTE) is compared to the major source threshold levels on a
pollutant-by-pollutant (or HAP) basis. If the site’s PTE exceeds any one of these
thresholds, it will need to meet stringent air quality regulations, and apply for and receive
an operating (Title V) permit.

POTENTIAL TO EMIT AND FEDERAL ENFORCEABILITY

The PTE of a site can be difficult to determine depending upon the authorization
status of the emission units (e.g. permitted, exempted, or grandfathered). In general the
PTE is defined as the maximum capacity of a stationary source to emit any air pollutant
under its physical and operational design or configuration. The definition further states
that any physical or operational limitation on the capacity of a source to emit an air
pollutant, including air pollution control equipment and restriction on hours of operatidn
or on the type of material combusted, stored, or processed shall be treated as a part of its
design if the limitation is enforceable by the EPA (e.g., preconstruction authorization or
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regulatory requirement). Specific guidance concerning PTE is given in Texas Natural
Resource Conservation Commission (TNRCC) document entitled “Potential to Emit —
TNRCC Title 30 Texas Administrative Code Chapter 122 Guidance Document,”

December 1998 (Appendix A). %{J Y
N e

Prior to 30 TAC § 122 and pursuant t the federal definition, enforceable limitations
could only be implemented throug@ preconstruction authorizations (permits,
standard permits, exemptions, and registrafion of emissions provided for under 30 TAC
§§ 106 and 116), other TNRCC regulations, site-specific state implementation plan (SIP)
revisions, TNRCC Agreed Orders (AO), and other TNRCC orders. However, the
submittal of 30 TAC § 122.122 for incorporation into the Texas SIP provides a new
mechanism for stationary sources without any other enforceable emission rates
(grandfather sources and possibly others) to limit their PTE through a certified
registration. The certified registration of emissions, provided for in 30 TAC § 122.122,
allows sources (without any other available mechanism to limit emissions) a means to
limit their site’s PTE below all major source thresholds, thereby not requiring the source
to obtain alF

As stated in Table II-1 of the TNRCC Guidance (Appendix A), the site’s PTE
determination basis depends upon the new source review (NSR) authorization status. If a
NSR permit exists for the source then the permitted annual allowable emission rates are
used as the PTE. For sources exempt from NSR permitting, the sources may be
registered using the TNRCC Form PI-8 (Certification of Enforceable Emission Limits) or
OP-CRE2 (Registration of Emissions for Referenced Preconstruction Authorizations),
and the annual emission rates as appropriately calculated added for all applicable
emission units. For grandfathered units, the PTE is the annual emission rate resulting
from the maximum physical and operational design or configuration without
_consideration for any air pollution control equipment, unless the control equipment is
required by regulation (e.g., 30 TAC § 115.112 and 30 TAC § 117.205[d]). These
emissions may be made federally enforceable by using Form OP-CRE1 (Certified
Registration of Emission Form for Potential to Emit).

SUMMARY OF CSSA EMISSIONS

The following Table 1-1 provides a summary of air emissions at CSSA. The first
section of the table shows sources that are currently permitted under Permit No. 29466.
The emissions shown in the table are maximum allowable emissions from the permit
(Appendix B) and, as such, already represent federally enforceable limits. Certification is
provided on FMZ'@\XS\\I\'
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: Table 1-1
Emissions Summary from Camp Stanley Storage Activity (tons/yr)

Authorization Status

'olatite Corrosion {nhibitor; Solvent Vat 1 1.28 v [Pemmit No. 29466
Solvent Vats 2 and 3 NiA NiA NiA NIA 0.58 ¥ [Permit No. 29466 -
Sclvent Vat 4 NIA N/A N/A NiA 0.48 7 |Permit No. 29466 v
Fingerprint Remover Tank

ndby Generator Radio Tower 0.36 ' ) .04 Exempt (§106.51°

Standby Generator Bldg 1 0.36 0.07 0.04 | 3.05€-02 |Exempt (§106.511)
Standby Generator Bldg 36 0.36 0.07 0.04 | 3.04E-02 |Exempt (§106.511)
Standby Generator Bldg 99 7.49 1.62 0.54 | 6.09E-01 |Exempt (§106.511)
Boiler {Diesel) Bldg 46 0.05 0.01 0.01 1.61E-03 |Exempt (§106.183)
[Boiler {Diesel) Bldg 201 0.06 0.01 \ 0.01 1.97E-03 |Exempt (§106.183)
Boiler (NG} Bidg 89-1 0.14 012 | 824E-04| 0.01 7.96E-03 [Exempt (§106.183)
Boiler (NG} Bldg 89-2 0.14 012 | 824E-04] 0.4 7.96E-03 [Exempt (§106.183)
\Vehicle Refueling Tank® NIA N/A WA N/A 1.16 |Exempt (§106.478)
Light Ol Tank WA N/A N/A N/A 1.10E-03 |Exempt (§106.432)
Gun Bluing Shop® NA N/A N/A N/A N/A  |Exempt (§106.375)
\Wastewater Treatment Plant® N/A N/A N/A N/A N/A  |Exempt (§106.532)
[Various Steel/Bead Abrasive Cleaners® N/A N/A N/A N/A NA  |Exempt (§106.452)
Gun Room' N/A N/A N/A 0.22 N/A  |Grandfathered (1962)
TOTAL 8.96 2.09 0.86 0.93 14.60

*Emissions of VOC from storage of diesel fuel are included if source utilizes firing of diesel oil.

Emissions from storage tanks are calculated via EPA TANKS v4.07.

*Uses inorganic solvents only; emissions are negligible.

INo Stripping of VOCs is conducted at this facility.

*Units contain integral vacuum dust collection system,

'Based on 98% capture of 11 tons per year sand lost (estimated material balance at maximum testing load).
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Following the permitted sources is a list of previously registered exempt sources.
These sources were registered with the TNRCC Table PI-7 in three submittals;
Exemption Numbers 32407 (Paint Booth 200), 32406 (Paint Booth 27), and 32405 (B-3
SVE System). (It appears that the paint booth exemptions were duplicated; the above
cited references the latest version of the exemption registration.) The annual emission
rates shown in these exemptions are supported by emission calculations in the exemption
packages (Appendix C) and, as such, are federally enforceable when certified via Form
OP-CRE2.

Finally, the remaining sources at CSSA are either grandfathered or other sources that
currently may be exempt from NSR authorization. In these cases the column entitled
“Authorization Status” shows which specific exemption citation covers the affected
emission unit. Calculations for emissions, using representations that can be made
federally enforceable, are provided following this section. These rates are federally
enforceable when certified via either Form OP-CRE2 (for exempted sources) or OP-
CRE] (for grandfathered sources).

TITLE V APPLICABILITY

Examination of Emissions Summary Table 1-1 reveals that for all pollutants the
federally enforceable potential to emit air emissions at CSSA is much less than the major
source threshold levels of 100 tons per year. Furthermore, although the VOCs are not
speciated, the largest single component is 4.8 tons per year of TCE (Exemption Number
32405), which is less than the 10 tons per year threshold for an individual HAP.
Therefore, only 9.8 tons per year of VOCs remain, and even if it all consisted of a single
HAP (which it in fact does not), the major source threshold of 10 tons per year would not
be exceeded.

Since no major source threshold level is exceeded, based on the site’s total federally
enforceable potential to emit emissions levels, CSSA is not currently required to obtain a
FOP. Note that 30 TAC § 122.122 does not require owners or operators to submit
documentation of nonapplicability to the TNRCC. However, all certified registrations
(Forms PI-8, OP-CRE1, and OP-CRE2) and NSR permits must be kept on site or at an
accessible designated location and be made available for inspection during regular
business hours upon request by the EPA, the TNRCC, or any other air pollution control
agency having jurisdiction. In addition, all records demonstrating ongoing compliance
with the represented emission limits must also be kept on site or at an accessible
designated location and made available for inspection during regular business hours.
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SECTION 2
FEDERAL ENFORCEABILITY AND CERTIFICATION

PERMITS

Permit No. 29466 was issued by the TNRCC on February 15, 1996 and subsequently
altered on April 4, 1996. (The alteration only removed specific material usage limitations
and did not change the original maximum allowable emission rates). The permit includes
various cold solvent cleaning facilities located in Building 90. Only emissions of VOC
are emitted from these units with a total VOC emission rate of 3.05 tons per year. A copy
of the permit is provided in Appendix B. Since these sources were authorized through a
NSR permit, the maximum allowable emission rates in the permit already represents the
potential to emit for these sources, and are federally enforceable. Certification is
provided on Form OP-CRE2, Section VII, Enforceable Maximum Emission Rate Data
and Reference List.

i

REGISTERED EXEMPTIONS

The following exemptions have been registered with the TNRCC via Form PI-7
(Registration Form for Exemptions):

Exemption Reference Description Approval Date
32405 B-3 SVE System February 22, 1999
32406 Building 27  Paint May 2, 1999

Booth
32407 Building 200 Paint May 2, 1999

Booth

Certification is provided on Form OP-CRE2, Section VII, Enforceable Maximum
Emission Rate Data and Reference List. This information is also being provided on Form
PI-8 (Special Certification Form for.and Standard Permits) in order to make the

represented emission rates federally enfc@ﬁ!‘e\ _ 6@)
AW
EXEMPTIONS NOT REGISTERED %QSQ‘Q
The majority of sources at CSSA emits small quantities of various pollutants and can
be exempted from NSR under various sections of 30 TAC § 106. Table 1-1 shows which
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specific section applies to each source. In Section 3 of this document calculations are
shown for each source type. In order to estimate the potential to emit values,
representations have been made (e.g. number of yearly operating hours) which become
federally enforceable. Records must be maintained to demonstrate that these
representations are being met, or the emissions must be re-calculated appropriately.

Certification is provided on Form OP-CRE2, Section VII, Enforceable Maximum
Emission Rate Data and Reference List. This information is also being provided on Form
PI-8 (Special Certification Form for and Standard Permits) in order to make the
represented emission rates federally enforceable.

GRANDFATHERED

One source, the gun room (Building 90), is grandfathered due to its early
construction date of 1962 (prior to promulgation of applicable air regulations). Records
are maintained summarizing the rounds fired, and these records show that usage is
essentially constant or decreasing slightly over time (i.e., grandfathered rates are not
being exceeded). Emissions estimation for this source is very difficult because no
emission factors exist for this type of source and a material balance is not practicable.
However, based on various data sources a very conservative (on the high side) estimate is
based on 11 tons per year of sand lost. Assuming 98% control, which is typical for
cyclone type controls, gives an estimated air emissions of 0.22 tons per year.

Ultimately the exact level of emissions for this source is academic because using the
above value, the total particulate emission rate for the entire site is only 0.93 tons per year
(Table 1-1). Since the source is not g deemed a “major” until emissions exceed 100 tons
per year, the gun room could theoretically be allowed to emit up to 99 tons per year
before Title V would be triggered. However, the value provided in Table 1-1 is the best

-engineering estimate available at this time. Certification is provided on Form OP-CRE],
Section VI Maximum Emissions Rate Data.

TNRCC FORMS

Th following forms are provided to certify emissions estimation and to provide
federal enforceability. They must be signed by a Responsible Official (RO) and must be
maintained on site or at an accessible designated location and made available for
inspection during regular business hours.
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

SPECIAL CERTIFICATION FORM FOR EXEMPTIONS (Chapter 106)
AND STANDARD PERMITS (Chapter 116) - FORM PI-8

Note: This form should be used to establish enforceable allowable emission rates which are below those
allowed by Chapter 106 or Chapter 116, Section 116.610,

. L Company Name Department of the Army. Camp Stanley
(Corporation, Company, Government Agency, Firm, etc.)

Mailing Address 25800 Ralph Fair Road Boeme, TX 78006

Individual Authorized to Act for Applicant: Name__ LTC Dean C. Schmelling Title Post Commander

Address __Same as above _ Telephone (210)221-7461
FAX # _ (210)221-7488

II. LOCATION OF FACILITY:

Name of Plant or Site __Department of the Armvy, Camp Stanley Name of Facility__Camp Stanley Storage Activity
Street Address __25800 Ralph Fair Road

Nearest City __ Boerne Zip Code _ 78006 County ___ Bexart Latitude _ 290 40' 35"
Longitude __ 98¢ 37' 52"

Does the company (including subsidiaries and parent companies) employ 100 or fewer persons? [ ]-YES [ X]-NO

SITE REQUIREMENTS: Include a plot plan of the property drawn to scale that shows the location of plant boundaries,

plant equipment, the exempted facility location, and the immediate surrounding area.
PREVIOUSLY SUBMITTED WITH PERMIT 29466.

III. TYPE OF FACILITY
‘ A. Exemption or Standard Permit Section Number(s) _ See Addendum AccountID BG  -__ 0041 -5

B. Associated or Previous Special Exemption or Permit Number(s)__None

C. Operating Schedule _24  Hours/day _7 Days/week _52__ Weeks/year [X ] Continuous or Hours/year
D. Start of Construction __Existing (Date)  Start of Operation__In operation (Date)
E. [ . ] New Source { ] Modification of Existing Source [ X ]Certification of Existing Source

IV. PROCESS DESCRIPTION: Submit a summary which describes the construction, process, operation, and compliance of
the facility. The description must be in sufficient detail to indicate how the facility conforms
to the specified exemption or standard permit and verifies the maximum emission rates
indicated below.




V. MAXIMUM EMISSIONS RATE DATA:

——

Submit documentation which demonstrates the basis for each Emission Point
Number's maximum emission rates represented below, including fugitives

(calculations ¢
Emission Name Name Emission Rate of Each Air Contaminant
Point of of
Number Source Air Contaminant Maximum {b/hr Actual tons/yr
Gascous Particulate (Gaseous Particulate
SEE
. ADDENDUM

Any additional data required should be shown on an attached sheet.

VI.  Ifrequired, was a copy of this certification sent to the TNRCC New Source Review Permits Division and the TNRCC Regional Office: [ ] Yes [ ] Ng
Date:

TNRCC, Office of Permitting, Air Permits Division (MC-162), PO Box 13087, Austin, TX 78711-3087, Telephone (512)
239-1250

VIL I, LTC Dean C. Schmelling, Post Commander
(Name) (Title)
state that I have knowledge of the facts herein set forth and that the same are true and correct to the best of my knowledge an
belief. I also certify that the maximum emission rates listed on this certification reflect the maximum anticipated emissions du
to the operation of this facility. To the best of my knowledge and belief, the project will satisfy the conditions and limitations o
the indicated exemption or standard permit. The facility will operate in compliance with all Regulations of the Texas Natura
Resource Conservation Commission and with Federal Environmental Protection Agency Regulations govemning air pollution.

DATE SIGNATURE

. Revised 10/99




Form P]-8 ADDENDUM
Emissions Summary from Camp Stanley Storage Activity {tons/yr)

Authorizatio Status

Permit No. 29466 |
Solvent VVats 2 and 3 Permit No. 29466 ‘
Solvent Vat 4 Permit No. 29466 |
Fingerprint Remover Tank Permit No. 29466 ‘
Solvent Recovery Tank - _|Permit No. 29466 ) |
0 00015 No. 32407 Superc des No. 29755 |
Paint Booth Bldg 27 N/A 0.012 Exemption No. 32406; Supercedes No. 29517
B-3 Sail Vapor Extractlon System N/A Exemption No. 32405
SRANDEATHERED OR EXENDY S
Standby Generator Rad;o Tower . 0.04 3.04E-02 |Exempt (§106.511)
Standby Generator Bidg 1 0.04 0.04 3.05E-02 |Exempt (§106.511)
Standby Generator Bldg 36 0.04 0.04 3.04E-02 |Exempt (§106.511)
dStandby Generator Bldg 99 0.50 0.54 6.09E-01 |Exempt (§106.511)
iBoiler (Diesel} Bldg 46 0.11 0.01 1.61E-03 |Exempt (§106.183)
iBoiler (Diesel} Bidg 201 0.13 0.01 1.97E-03 |Exempt (§106.183)
Bouler (NG) Bldg 89-1 8.24E-04 6.01 7.96E-03 |Exempt (§106.183)
Bmler (NG) Bidg 89-2 8.24E-04 0.01 7.96E-03 |Exempt (§106.183)
I\Vehicle Refueling Tank® N/A N/A 1.16 |Exempt (§106.478)
it ight Ol Tank N/A N/A 1.10E-03 |Exempt {§106.432)
IGun Bluing Shop°® N/A N/A N/A  |Exempt (§106.375)
astewater Treatment Plant® N/A N/A N/A  |Exempt (§106.532)
\Various Steel/Bead Abrasive Cleaners® N/A N/A N/A  |Exempt (§106.452)
IGun Room' N/A N/A N/A 0.22 N/A  |Grandfathered (1962)
TOTAL 8.96 2.09 0.86 0.93 14.60

®Emissions of VOC from storage of diesel fuel are included if source utilizes firing of diesel oil.
Emissions from storage tanks are calculated via EPA TANKS v4.07.
“Uses inorganic solvents only; emissions are negligible.

INo Stripping of VOCs is conducted at this facility.
®Units contain integral vacuum dust collection system.
‘Based on 98% capture of 11 tons per year sand lost (estimated material balance at maximum testing load).




e Form OP-CRE2 (Page 1)

A Certified Registration of Emissions for

: ‘_g Referenced Preconstruction Authorizations
. TNHcc Federal Operating Permit Program

I. COMPANY IDENTIFYING INF
A. Company Name: Department of the Army, Camp Stanley

B. Telephone: 210-221-7461 C. Fax: 210-221-7488
D. Mailing Address: 25800 Ralph Fair Road

b City: Boerne State: TX Zip Code: 78006
IL RESPONSIBLE OFFIC}AL (RO) IDENTIFYING INFORMATION e __ .

A. Responsible Official Name: (X Mr. __ Mrs. _ Ms. _ Dr.) LTC DeanC. Schmellmg

B. Responsible Official Title: Post Commander
C. Telephone: 210-221-7461 D. Fax: 210-221-7488

E. Mailing Address: 25800 Ralph Fair Road
City: Boerne State: TX Zip Code: 78006

_III SIT£ INFORI\;IATIO

SR

. Plant/Site Name: Depaﬂment of the Army, Camp Stanley
. Street Address: 25800 Ralph Fair Road
. Nearest City: Boerne D. Zip Code: 78006

County: Bexar F. Primary SIC: 9711

. Primary TNRCC Account No.: BG-0041-S
. Additional TNRCC Account No(s).:

Tialmlo|lm | >

I. Latitude (nearest second): 29¢ 40' 35" J. Longitude (nearest second): 98¢ 37' 52"
K. UTM Zone: L. UTM East (Meters): I M. UTM North (Meters):

i i i i i

Attach a plot plan (to scale) of the property showing the location of plant boundaries, plant equipment, and the immediate surrounding]
area.

G

V. PROCESS DESCRIPTION __

Attach a summary which describes the referenced processes and operations at the site. The description must be in sufficient detail to
indicate how the facility will verify all reasonably anticipated maximum potential emission rates referenced below.

TNRCC-10016 (Rev. 10-26-98)
OP-CRE2 Form - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision. [ AOPDG95A/758-v13] Page of




n Form OP-CRE2 (Page 2)
- Certified Registration of Emissions for
Q— Referenced Preconstruction Authorizations

. TNHGB Federal Operating Permit Program

V1. NONENFORCEABLE MAXIMUM EMISSION RATE DATA AND REFERENCE LIST (Form PL7)

e e

o

Attach documentation which demonstrates the basis for a reasonably anticipated maximum emission rate for each emission poin
represented below, including fugitives, if the source belongs to one of the 27 source categories listed in Title 30 Texas Administrative
Code §122.10 (30 TAC §122.10). Fugitive emissions of hazardous air pollutants as listed in the Federal Clean Air Act §112(b) must
also be included. This includes calculations, emission factors, equipment capacity, fuel consumption rate, sampling, monitoring, etc.
All maximum emission rate estimations must use methods approved by the Texas Natural Resource Conservation Commissio
(TNRCC).

All representations referenced by this registration of emissions with regard to emissions shall become conditions upon which all
referenced facilities shall operate. The registration of emissions shall include documentation on the basis of emission rates, and that
the maximum emission rates listed on the registration reflect the reasonably anticipated maximums for operation of the reference
facilities.

The reference list shall contain all Form PI-7 exemption registrations which are to be included in this certified registration. A reference
number shall identify each referenced Form PI-7. The reference number shall be either the registration number issued by the TNRCC
(exemption registration number) or a company assigned number. All reference numbers listed below must be present on, an
correspond with, all Form PI-'s certified by this registration. If additional space is needed, use OP-CRE2 Extension A.

= -iilkeui?pf)’(i‘ién» i ﬁnstrug | Reference 2| Construction:
Identifier . . | ~ Date’ Number 20 Date:
32405 Ex-68 4/11/96
32406 Ex-75 4/11/96
. 32407 Ex-75 4/11/96
ﬁ(vu. ENFORC : ABLE MAXIMUM EMISSION RATE DATA AND REFERENCE LIST . §5 gt RN "

The reference list shall contain all special certification forms for exemptions subject to 30 TAC §106.6 (Form PI-8) and 30 TAC
Chapter 116 permits which are to be included in this registration. The reference number shall identify each referenced authorization.
A reference number shall be either the registration number issued by the TNRCC (exemption registration number or permit number
or a company assigned number. All reference numbers listed below must be present on, and correspond with, all preconstruction
authorizations (e.g., PI-8 and 30 TAC Chapter 116 permit) certified by this registration. If additional space is needed, use Form
OP-CRE2 Extension B.

Reference" : ;):)Pl;g{,goin%stru% io‘) c nstruction-- Reference | Preconstructlon l 'Copstruction
Number 4 _Authorization: |/ ate " {Number Authorization ~ |~ Date
29466 29466 4/4/96 Ex-106.478 7/7/00

Ex-106.54 7/7/00 Ex-106.432 7/7/00
Ex-106.183 7/7/00 Ex-106.375 7/7/00

TNRCC-10016 (Rev. 10-26-98)
OP-CRE2 Form - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision. [ AOPDG95A/758-v13] Page of

—_—




Fe Form OP-CRE2 (Page 3)

= ~ Certified Registration of Emissions for
-% Referenced Preconstruction Authorizations
.TNRCC Federal Operating Permit Program

VIIL CERTIFICATION BY RESPONSIBLE ORFICIAL |

Allrepresentations in this registration of emissions with regard to emissions shall become conditions upon which all referenced facilities
shall operate. The referenced facilities will satisfy the conditions and limitations of the indicated preconstruction authorizations. The
referenced facilities will operate in compliance with all regulations of the TNRCC and with the U.S. Environmental Protection Agency|
regulations governing air pollution. It shall be unlawful to vary from such representation, unless the affected referenced preconstructio
authorizations or certified registrations and this registration are first revised. This registration of emissions shall include documentation
on the basis of emission rates, the certification below that the maximum emission rates referenced in this registration reflects the
reasonably anticipated maximums for operation of all referenced facilities, and records demonstrating compliance with the indicated
preconstruction authorizations. All referenced preconstruction authorizations shall be incorporated by reference into this certified

registration.
I, _LTC Dean C. Schmelling , certify that, based on information and belief formed after reasonable inquiry, the
(Name printed or typed)
statements and information above and contained in the attached document(s), dated 7/7/00 , are true, accurate,
(Documentation Date)
and complete.

Signature: Signature Date:

q‘ Title: Post Commander

TNRCC-10016 (Rev. 10-26-98)
OP-CRE2 Form - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision. [ AOPDG95A/758-v13] Page of




Form OP-CRE2 Extension A
Certified Registration of Emissions for
Referenced Preconstruction Authorizations
Federal Operating Permit Program

R

ORCEABLE MAXIMUM EMISSION RATE DATA AND REFERENCE LIST, (Form PI7)’

g

The reference list shall contain all Form PI-7 exemption registrations which are to be included in this certified registration. The

reference number shall identify each referenced Form PI-7. A reference number shall be either the registration number issued by th

TNRCC (exemption registration number) or a company assigned number. All reference numbers listed below must be present on, an

correspond with, all Form PI-7s certified by this registration,

Referésicet | | Exemption: | /[ €
Number- . Identifier.:.

.

e e
M;-Refe(em“.%% o
. ‘Number: .

TNRCC-10016 (Rev. 10-26-98)
OP-CRE2 Form - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision. [ AOPDG95A/758-v13] Page of




n . Form OP-CRE2 Extension B
Certified Registration of Emissions for

%- Referenced Preconstruction Authorizations

Federal Operating Permit Program

E E MAXIMUM EMISSION RATE DAT,
f Form PI-8 and New. Source Rev:ew Permits)

The reference list shall contain all special certification forms for exemptions subject to 30 TAC §106.6 (Form PI- 8) and 30 TAC

Chapter 116 permits which are to be included in this registration. The reference number shall identify each referenced authorization.

A reference number shall be either the registration number issued by the TNRCC (exemption registration number or permit number

or a company assigned number. All reference numbers listed below must be present on, and correspond with, all preconstructio
authorizations (e.g., PI-8 and 30 TAC Chapter 116 permit) certified by this registration.

— e Ty
Construction Reference
Date " [l Number ..
Ex-532 7/7/00
Ex-452 7/7/00

TNRCC-10016 (Rev. 10-26-98)
OP-CRE2 Form - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision. [ AOPDG95A/758-v13] Page of




Form OP-CREI1 (Page 1)
Certified Registration of Emissions for Potential to Emit
(Title 30 Texas Administrative Code § 122.122)
Federal Operating Permit Program

i
i

et

Company Name:  Department of the Army, Camp Stanley

A
B. Telephone: 210-221-7461 C. Fax: 210-221-7488
D. Mailing Address: 25800 Ralph Fair Road
City: Boerne State: TX Zip Code: 78006

e e

i Rngﬁbmsml;.« 'OFFICIAL IDENTIFYING INFORMATION '/ o
A. Responsible Official Name: (X _Mr. _ Mrs. _ Ms. _ Dr) LTC Dean C. Schmelling
B. Responsible Official Title: Post Commander
C. Telephone: 210-221-7461 D. Fax: 210-221-7488
E. Mailing Address: 25800 Ralph Fair Road
City: Boeme State: TX Zip Code: 78006
I, SITE INFORMATION P |

Plant/Site Name: Department of the Army, Camp Stanley

B. Street Address: 25800 Ralph Fair Road

.ll C. NearestCity:  Boeme D. Zip Code: 78006
County:  Bexar F. Primary SIC: 9711
Primary TNRCC Account No.: BG-0041-8

H. Additional TNRCC Account No(s).:

I. Latitude (nearest second): 290 40" 35" J. Longitude (nearest second): 98¢ 37' 52"

K. UTM Zone: L. UTM East (meters): M: UTM North (meters):

KKKKKKK

Attach a plot plan to scale of the property showing the location of plant boundaries, plant equipment, and the immediately
surrounding area.

V. 'PROCESS DESCRIPTION

.

i

e

how the facility will verify the reasonably anticipated maximum potential emission rates indicated below.

Attach a summary which describes the processes and operations at the site. The description must be in sufficient detail to indicate

TNRCC-10013 (Rev. 3-01-00)
OP-CRE]1 Instructions - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision [ AOPDG95A/755-v17] Page

of




Fu Form OP-CRE] (Page 2)
g Certified Registration of Emissions for Potential to Emit

(Title 30 Texas Administrative Code § 122.122)
. TNncc Federal Operating Permit Program

VUM EMISSIONS RATE DATA

Ede rdelwe

Attach documentation which demonstrates the basis for each emission point number's reasonably anticipated maximum
emission rates represented below including fugitives if the source belongs to one of the 27 source categories listed in Title 30
Texas Administrative Code § 122.10 [30 TAC § 122.10(8)(¢)). Fugitive emissions of hazardous air pollutants as listed in the
Federal Clean Air Act § 112(b) must also be included. This includes calculations, emission factors, equipment capacity, fuel
consumption rate, sampling, monitoring, etc.

Allrepresentations in this registration of emissions, with regard to emissions, shall become conditions upon which the stationary
source shall operate. The registration of emissions shall include documentation on the basis of emission rates, and that the
maximum emission rates listed on the registration reflect the reasonably anticipated maximums for operation of the stationary
source. In order to qualify for registrations of emissions, the maximum emission rates listed in the registration must be less than
those rates defined for a major source in 30 TAC § 122.10 (relating to General Definitions). Use Form OP-CRE1 Extension,
if additional space is necessary.

CAr . |i AirContaminant Maximum Emission Rates |
i ~Contaminant Name Pounds/Hour ’ ronéi&'ear
Gun Room Particulate 0.05 (avg) 0.22

VIL.DEMONSTRATION.OFCOMPLIANCE  © @ ¢

i

The maximum emission rates listed on the registration shall reflect the reasonably anticipated maximums for operation of the
stationary source. The certified registration of emissions and records demonstrating compliance with the registration must
be maintained on site or at an accessible designated location. This information shall be provided, upon request, during regular
business hours to representatives of the Texas Natural Resource Conservation Commission (TNRCC) or any air pollution
control agency having jurisdiction.

.

TNRCC-10013 (Rev. 3-01-00)
OP-CRE]1 Instructions - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision [ AOPDG95A/755-v17] Page  __of




n Form OP-CRE] (Page 3)

Certified Registration of Emissions

-% for Potential to Emit
TNBGG (Title 30 Texas Administrative Code § 122.122)

Federal Operating Permit Program

VIIL! CERTIFICATION BY RESPONSIBLE OFFICIAL ik <

All representations in this registration of emissions with regard to emissions shall becoime conditions upon which the stationary
source shall operate. It shall be unlawful for any person to vary from such representation unless the registration is first revised.
This registration of emissions shall include documentation of the basis of emission rates and the certification below, in accordance with Title
30 Texas Administrative Code § 122.165 (relating to Certification of a Responsible Official), that the maximum emission rates listed on the
registration reflect the reasonably anticipated maximums for operation of the stationary source,

I, _LTC Dean C. Schmelling , certify that, based on information and belief formed after reasonable inquiry, the
(Name printed or typed)

statements and information above and contained in the attached document(s), dated 7/7/00 , are true,

accurate, (Documentation Date)

and complete.

Signature: Signature Date:

Title: Post Commander

TNRCC-10013 (Rev. 3-01-00)
OP-CREI1 Instructions - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision [ AOPDG95A/755-v17] Page of ____




n Form OP-CRE1 Extension

Certified Registration of Emissions
%- for Potential to Emit
TNHGG (Title 30 Texas Administrative Code § 122.122)
. Federal Operating Permit Program

TE DATA (continued) = e E

TNRCC-10013 (Rev. 3-01-00)
OP-CREI1 Instructions - These forms are for use by sources subject to the
Federal Operating Permit Program and are subject to revision [ AOPDG95A/755-v17] Page  of




Volume 6: Permits

6-1. Air Emissions Title V Nonapplicability Determination
SECTION 3
EMISSIONS CALCULATIONS AND SUPPORTING
DOCUMENTATION

This section summarizes the other exempt or grandfathered emission sources at
CSSA and the calculation techniques used for the estimations. For each source type,
supporting documentation, such as the EPA Compilation of Air Pollutant Emission
Factors (AP-42) or equivalent, is provided as supporting documentation. Also, for
sources that are exempt from permitting, the applicable section from 30 TAC § 106 is
provided for reference. It is important to maintain records that support individual
exemption requirements, such as number of operating hours per year for some sources.

All emissions were estimated based on the best information available at this time.
Raw data for each source was obtained through various means including TNRCC file
review and on-site visitation and interview with CSSA environmental personnel on
February 7, 2000. If the conditions represented in this documentation change, the
emissions estimation should be changed accordingly so that the non-applicability status
can be supported at all times.

PORTABLE AND EMERGENCY ENGINES AND TURBINES

There are four internal combustion engines used for electric backup at CSSA;
servicing the radio tower, Building 1, Building 36, and Building 99. These generators
use diesel oil (#2) as the fuel source. Emissions were estimated based on Section 3.3
Gasoline and Diesel Industrial Engines of EPA AP-42 based on a maximum of 720
“annual operating hours. Pollutants emitted from these sources include NO,, CO, SO,,
PM ,,, and various VOCs.

In addition to the VOCs that are emitted through the combustion process, the storage
of diesel fuel in the onboard tank also generates VOC emissions through the evaporative
and breathing processes. These (and all other tank losses) emissions were estimated
using the EPA’s TANKS program. These emissions will be present even if the sources
are not actually fired, due to the presence of semi-volatile material (diesel) being stored.

These sources are exempt from permitting based on 30 TAC § 106.511 provided that
the maximum annual operating hours does not exceed 10% of the normal annual schedule
of the primary equipment. (Other requirements also exist; refer to the actual exemption
citation provided for specifics.)

JAT36071\Title V Nonapplicabilty\report.doc 3-1 _ July 2000




Standby Generator Radio Tower

iesel Generator and Associated Storage Ta

Power Rating: 25.0 KW
335 hp
Yearly Hours: 720 hriyr
Emission Factor (1) Emission Rates |
Pollutant (1b/hp-hr) (Ib/hr) | (tonstyr) |f
NOx 0.031 /1.0 0.36
cO 6.68E-03 0.2 0.07
SOy 2.05E-03 0.1 0.04
PM, 2.20E-03 \/0.1 0.04
co, 1.15 38.5 13.86
Aldehydes 4.63E-04 0.0 0.00
TOC
Exhaust 2.47E-03 8.27E-02] 2.98E-02 v
Evaporative 0 0.00E+00| 0.00E+00
Crankcase 4 41E-05 1.48E-03| 5.33E-04V
Refueling 0 0.00E+00| 0.00E+00
Tank|] EPA TANKS (2) N/A| 3.50E-05
TOTAL TOC 8.426-02| 3.04E-02/

(1) Emission factors for combustion taken from AP-42 (10/96),
Section 3.3 Gasoline and Diesel industrial Engines.
(2) Emissions from storage tanks are calculated via EPA TANKS v4.07.

3-2




Standby Generator Bldg 1

. Diesel Generator and Ass Storage Tank

Power Rating: 25.0 KW
33.5 hp
Yearly Hours: 720 hriyr
= e ——
Emission Factor (1) Emission Rates
|| Pollutant (Ib/hp-hr) (Ib/hr) | (tons/yr)
NOx 0.031 1.0 0.36
cO 6.68E-03 0.2 0.07
SOy 2.05E-03 0.1 0.04
PM,o 2.20E-03 0.1 0.04
CO, 1.15 38.5 13.86
Aldehydes 4.63E-04 0.0 0.00
TOC
Exhaust 2.47E-03 8.27E-02| 2.98E-02
Evaporative 0 0.00E+00]| 0.00E+00
Crankcase 4.41E-05 1.48E-03| 5.33E-04
Refueling 0 0.00E+00] 0.00E+00
Tank] EPA TANKS (2) N/A] 1.80E-04
TOTAL TOC 8.42E-02] 3.05E-02

(1) Emission factors for combustion taken from AP-42 (10/96),
Section 3.3 Gasoline and Diesel Industrial Engines.
(2) Emissions from storage tanks are calculated via EPA TANKS v4.07.




Standby Generator Bldg 36

jesel Generator and Associated Storage Tank
Power Rating: 25.0 KW
33.5 hp
Yearly Hours: 720 hriyr
Emission Factor (1) Emission Rates ||
II Pollutant (Ib/hp-hr) (Ib/hr) | (tons/yr) H
NOy 0.031 1.0 0.36
cO 6.68E-03 0.2 0.07
SOy 2.05E-03 0.1 0.04
PMqo 2.20E-03 0.1 0.04
CO, 1.15 38.5 13.86
Aldehydes 4.63E-04 0.0 0.00
TOC
Exhaust 2.47E-03 8.27E-02| 2.98E-02
Evaporative 0 0.00E+00| 0.00E+00
Crankcase 4 41E-05 1.48E-03| 5.33E-04
Refueling 0 0.00E+00| 0.00E+00
Tank| EPA TANKS (2) N/A| 7.00E-05
TOTAL TOC 8.42E-02| 3.04E-02

(1) Emission factors for combustion taken from AP-42 (10/96),
Section 3.3 Gasoline and Diesel Industrial Engines.

(2) Emissions from storage tanks are calculated via EPA TANKS v4.07.
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Standby Generator Bidg 99

. Diesel Generator and Associat torage Tan

Power Rating: £00.0 KW
670.5 hp
Yearly Hours: 720 hriyr
“ Emission Factor (1) [ ___Emission Rates |l
Pollutant (Ib/hp-hr) (Ib/hr) | (tonstyr) |l
|Nox 0.031 208|Y  7.49
co 6.68E-03 45V 162
SOx 2.05E-03 14V osol
PMyo 2.20E-03 1.5 0.54
cOo, 1.15 771.4| 27780
Aldehydes 4.63E-04 03 0.1
TOC
Exhaust 2.47E-03 1.66E+00| 5.98E-01
Evaporative 0 0.00E+0Q0| 0.00E+00
Crankcase 4 41E-05 2.96E-02 1.07E-02
Refueling 0 0.00E+00| 0.00E+00
Tank| EPA TANKS (2) N/A| 9.50E-05
TOTAL TOC 1.69E+00| 6.09E-01

(1) Emission factors for combustion taken from AP-42 (10/96),
Section 3.3 Gasoline and Diesel Industrial Engines.
(2) Emissions from storage tanks are calculated via EPA TANKS v4.07.
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3.3 Gasoline And Diesel Industrial Engines
3.3.1 General

The engine category addressed by this section covers a wide variety of industrial applications
of both gasoline and diesel internal combustion (IC) engines such as aerial lifts, fork lifts, mobile
refrigeration units, generators, pumps, industrial sweepers/scrubbers, material handling equipment (such
as conveyors), and portable well-drilling equipment. The three primary fuels for reciprocating 1C
engines are gasoline, diesel fuel oil (No.2), and natural gas. Gasoline is used primarily for mobile and
portable engines. Diesel fuel oil is the most versatile fuel and is used in 1C engines of all sizes. The
rated power of these engines covers a rather substantial range, up to 250 horsepower (hp) for gasoline
engines and up to 600 hp for diesel engines. (Diesel engines greater than 600 hp are covered in
Section 3.4, "Large Stationary Diesel And All Stationary Dual-fuel Engines”.) Understandably,
substantial differences in engine duty cycles exist. It was necessary, therefore, to make reasonable
assumptions concerning usage in order to formulate some of the emission factors.

3.3.2 Process Description

All reciprocating IC engines operate by the same basic process. A combustible mixture is first
compressed in a small volume between the head of a piston and its surrounding cylinder. The mixture
is then ignited, and the resulting high-pressure products of combustion push the piston through the
cylinder. This movement is converted from linear to rotary motion by a crankshaft. The piston
retums, pushing out exhaust gases, and the cycle is repeated.

There are 2 methods used for stationary reciprocating IC engines: compression ignition (CI)
and spark ignition (SI). This section deals with both types of reciprocating IC engines. All diesel-
fueled engines are compression ignited, and all gasoline-fueled engines are spark ignited.

In CI engines, combustion air is first compression heated in the cylinder, and diesel fuel oil is
then injected into the hot air. Ignition is spontaneous because the air temperature is above the
autoignition temperature of the fuel. Sl engines initiate combustion by the spark of an electrical
discharge. Usually the fuel is mixed with the air in a carburetor (for gasoline) or at the intake valve
‘(for natural gas), but occasionally the fuel is injected into the compressed air in the cylinder.

Cl engines usually operate at a higher compression ratio (ratio of cylinder volume when the
piston is at the bottom of its stroke to the volume when it is at the top) than SI engines because fuel is
not present during compression; hence there is no danger of premature autoignition. Since engine
thermal efficiency rises with increasing pressure ratio (and pressure ratio varies directly with
compression ratio), Cl engines are more efficient than SI engines. This increased efficiency is gained
at the expense of poorer response to load changes and a heavier structure to withstand the higher
pressures. ’

3.3.3 Emissions

Most of the pollutants from IC engines are emitted through the exhaust. However, some total
otganic compounds (TOC) escape from the crankcase as a result of blowby (gases that are vented from
the oil pan after they have escaped from the cylinder past the piston rings) and from the fuel tank and
carburetor because of evaporation. Neatly all of the TOCs from diesel Cl engines enter the

10/96 Stationary Internal Combustion Sources 3.3-1




atmosphere from the exhaust. Evaporative losses are insignificant in diesel engines due to the low
volatility of diesel fuels.

The primary pollutants from internal combustion engines are oxides of nitrogen (NO,), total
organic compounds (TOC), carbon monoxide (CO), and particulates, which include both visible
(smoke) and nonvisible emissions. Nitrogen oxide formation is directly related to high pressures and
temperatures during the combustion process and to the nitrogen content, if any, of the fuel. The other
pollutants, HC, CO, and smoke, are primarily the result of incomplete combustion. Ash and metallic
additives in the fuel also contribute to the particulate content of the exhaust. Sulfur oxides (SO,) also
appear in the exhaust from IC engines. The sulfur compounds, mainly sulfur dioxide (SO,), are
directly related to the sulfur content of the fuel.?

3.3.3.1 Nitrogen Oxides -

Nitrogen oxide formation occurs by two fundamentally different mechanisms. The
predominant mechanism with intermal combustion engines is thermal NO, which arises from the
thermal dissociation and subsequent reaction of nitrogen (N,) and oxygen (O,) molecules in the
combustion air. Most thermal NO, is formed in the high-temperature region of the flame from
dissociated molecular nitrogen in the combustion air. Some NO,, called prompt NO,, is formed in the
early part of the flame from reaction of nitrogen intermediary species, and HC radicals in the flame.
The second mechanism, fuel NO,, stems from the evolution and reaction of fuel-bound nitrogen
compounds with oxygen. Gasoline, and most distillate oils have no chemically-bound fuel N, and
essentially all NO, formed is thermal NO,.

3.3.3.2 Total Organic Compounds -

The pollutants commonly classified as hydrocarbons are composed of a wide variety of organic
compounds and are discharged into the atmosphere when some of the fuel remains unbummed or is only
partially burned during the combustion process. Most unburned hydrocarbon emissions result from
fuel droplets that were transported or injected into the quench layer during combustion. This is the
region immediately adjacent to the combustion chamber surfaces, where heat transfer outward through
the cylinder walls causes the mixture temperatures to be too low to support combustion.

Partially burned hydrocarbons can occur because of poor air and fuel homogeneity due to
incomplete mixing, before or during combustion; incorrect air/fuel ratios in the cylinder during
combustion due to maladjustment of the engine fuel system; excessively large fuel droplets (diesel
‘engines); and low cylinder temperature due to excessive cooling (quenching) through the walls or early
cooling of the gases by expansion of the combustion volume caused by piston motion before
combustion is completed.

3.3.3.3 Carbon Monoxide -

Carbon monoxide is a colorless, odorless, relatively inert gas formed as an intermediate
combustion product that appears in the exhaust when the reaction of CO to CO, cannot proceed to
completion. This situation occurs if there is a lack of available oxygen near the hydrocarbon (fuel)
molecule during combustion, if the gas temperature is too low, or if the residence time in the cylinder
is too short. The oxidation rate of CO is limited by reaction kinetics and, as a consequence, can be
acceleratzegi only to a certain extent by improvements in air and fuel mixing during the combustion
Process.

3.3-2 EMISSION FACTORS 10/96




3.3.3.4 Smoke and Particulate Matter -

White, blue, and black smoke may be emitted from IC engines. Liquid particulates appear as
white smoke in the exhaust during an engine cold start, idling, or low load operation. These are
formed in the quench layer adjacent to the cylinder walls, where the temperature is not high enough to
ignite the fuel. Blue smoke is emitted when lubricating oil leaks, often past womn piston rings, into the
combustion chamber and is partially bumed. Proper maintenance is the most effective method of
preventing blue smoke emissions from all types of IC engines. The primary constituent of black
smoke is agglomerated carbon particles (soot) formed in regions of the combustion mixtures that are
oxygen deficient,

3.3.3.5 Sulfur Oxides -

Sulfur oxides emissions are a function of only the sulfur content in the fuel rather than any
combustion variables. In fact, during the combustion process, essentially all the sulfur in the fuel is
oxidized to SO,. The oxidation of SO, gives sulfur trioxide (SO;), which reacts with water to give
sulfuric acid (H,S0,), a contributor to acid precipitation. Sulfuric acid reacts with basic substances to
give sulfates, which are fine particulates that contribute to PM-10 and visibility reduction. Sulfur
oxide emissions also contribute to corrosion of the engine parts.“”

3.3.4 Control Technologies

Control measures to date are primarily directed at limiting NO, and CO emissions since they
are the primary pollutants from these engines. From a NO, control viewpoint, the most important
distinction between different engine models and types of reciprocating engines is whether they are
rich-burn or lean-burn. Rich-bum engines have an air-to-fuel ratio operating range that is near
stoichiometric or fuel-rich of stoichiometric and as a result the exhaust gas has little or no excess
oxygen. A lean-burn engine has an air-to-fuel operating range that is fuel-lean of stoichiometric;
therefore, the exhaust from these engines is characterized by medium to high levels of Q,. The most
common NO, control technique for diesel and dual-fuel engines focuses on modifying the combustion
process. However, selective catalytic reduction (SCR) and nonselective catalytic reduction (NSCR)
which are post-combustion techniques are becoming available. Controls for CO have been partly
adapted from mobile sources. :

Combustion modifications include injection timing retard (ITR), preignition chamber
combustion (PCC), air-to-fuel ratio adjustments, and derating. Injection of fuel into the cylinder of a
'Cl engine initiates the combustion process. Retarding the timing of the diesel fuel injection causes the
combustion process to occur later in the power stroke when the piston is in the downward motion and
combustion chamber volume is increasing. By increasing the volume, the combustion temperature and
pressure are lowered, thereby lowering NO, formation. ITR reduces NO, from all diesel engines;
however, the effectiveness is specific to each engine model. The amount of NO, reduction with ITR
diminishes with increasing levels of retard.*

Improved swirl pattems promote thorough air and fuel mixing and may include a
precombustion chamber (PCC). A PCC is an antechamber that ignites a fuel-rich mixture that
propagates to the main combustion chamber. The high exit velocity from the PCC results in improved
mixing and complete combustion of the lean air/fuel mixture which lowers combustion temperature,
thereby reducing NO, emissions.*
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The air-to-fuel ratio for each cylinder can be adjusted by controlling the amount of fuel that
enters each cylinder. At air-to-fuel ratios less than stoichiometric (fuel-rich), combustion occurs under
conditions of insufficient oxygen which causes NO, to decrease because of lower oxygen and lower
temperatures. Derating involves restricting the engine operation to lower than normal levels of power
production for the given application. Derating reduces cylinder pressures and temperatures, thereby
lowering NO, formation rates.

SCR is an add-on NO, control placed in the exhaust stream following the engine and involves
injecting ammonia (NH,) into the flue gas. The NH, reacts with NO, in the presence of a catalyst to
form water and nitrogen. The effectiveness of SCR depends on fuel quality and engine duty cycle
(load fluctuations). Contaminants in the fuel may poison or mask the catalyst surface causing a
reduction or termination in catalyst activity. Load fluctuations can cause variations in exhaust
temperature and NO, concentration which can create problems with the effectiveness of the SCR
system.

NSCR is often referred to as a three-way conversion catalyst system because the catalyst
reactor simultaneously reduces NO,, CO, and HC and involves placing a catalyst in the exhaust stream
of the engine. The reaction requires that the O, levels be kept low and that the engine be operated at
fuel-rich air-to-fuel ratios.*

The most accurate method for calculating such emissions is on the basis of "brake-specific"
emission factors (pounds per horsepower-hour [Ib/hp-hr]). Emissions are the product of the brake-
specific emission factor, the usage in hours, the rated power available, and the load factor (the power
actually used divided by the power available). However, for emission inventory purposes, it is often
easier to assess this activity on the basis of fuel used.

Once reasonable usage and duty cycles for this category were ascertained, emission values
were aggregated to arrive at the factors for criteria and organic pollutants presented. Factors in
Table 3.3-1 are in pounds per million British thermal unit (Ib/MMBtu). Emission data for a specific
design type were weighted according to estimated material share for industrial engines, The emission
factors in these tables, because of their aggregate nature, are most appropriately applied to a population
of industrial engines rather than to an individual power plant. Table 3.3-2 shows unweighted speciated
organic compound and air toxic emission factors based upon only 2 engines. Their inclusion in this

section is intended for rough order-of-magnitude estimates only.

Table 3.3-3 summarizes whether the various diesel emission reduction technologies (some of
which may be applicable to gasoline engines) will generally increase or decrease the selected
parameter. These technologies are categorized into fuel modifications, engine modifications, and
exhaust after-treatments. Current data are insufficient to quantify the results of the modifications.
Table 3.3-3 provides general information on the trends of changes on selected parameters.

334 EMISSION FACTORS 10/96




. 3.3.5 Updates Since the Fifth Edition

The Fifth Edition was released in January 1995. Revisions to this section since that date are
summarized below. For further detail, consult the memoranda describing each supplement or the
background report for this section. These and other documents can be found on the CHIEF electronic
bulletin board (919-541-5742), or on the new EFIG home page (http://www.epa.gov/oar/oaqps/cfig/).
Supplement A, February 1996
No changes.
Supplement B, October 1996

. Text was revised concerning emissions and controls.

. The CO, emission factor was adjusted to reflect 98.5 percent conversion efficiency.
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Table 3.3-1. EMISSION FACTORS FOR UNCONTROLLED GASOLINE

AND DIESEL INDUSTRIAL ENGINES?

Gasoline Fuel Diesel Fuel
(SCC 2-02-003-01, 2-03-003-01) (SCC 2-02-001-02, 2-03-001-01)
Emission Factor | Emission Factor | Emission Factor | Emission Factor | EMISSION
(Ib/hp-hr) (Ib/MMBtu) (1b/hp-hr) (Ib/MMBtu) FACTOR
Pollutant (power output) (fuel input) (power output) (fuel input) RATING
NO, 0.011 1.63 0.031 441 D
CO 0.439 62.7 6.68 E-03 0.95 D
80, 591 E-04 0.084 2.05 E-03 0.29 D
PM-10° 7.21 E-04 0.10 2.20 E-03 0.31 D
co,’ 1.08 154 1.15 164 B
Aldehydes 4.85 E-04 0.07 4.63 E-04 0.07 D
TOC
Exhaust 0.015 2.10 2.47 E-03 0.35 D
Evaporative 6.61 E-04 0.09 0.00 0.00 E
Crankcase 4.85 E-03 0.69 441 E-05 0.01 E
Refueling 1.08 E-03 0.15 0.00 0.00 E

3 References 2,5-6,9-14. When necessary, an average brake-specific fuel consumption (BSFC) of
7,000 Btu/hp-hr was used to convert from 1b/MMBtu to lb/hp-hr. To convert from 1b/hp-hr to
kg/kw-hr, multiply by 0.608. To convert from 1b/MMBtu to ng/J, multiply by 430. SCC = Source
Classification Code. TOC = total organic compounds.

PM-10 = particulate matter less than or equal to 10 pm aerodynamic diameter. All particulate is
assumed to be < 1 um in size.

¢ Assumes 99% conversion of carbon in fuel to CO, with 87 weight % carbon in diesel, 86 weight %
carbon in gasoline, average BSFC of 7,000 Btu/hp-hr, diesel heating value of 19,300 Btwlb, and
gasoline heating value of 20,300 Btu/lb.
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. Table 3.3-2. SPECIATED ORGANIC COMPOUND EMISSION
FACTORS FOR UNCONTROLLED DIESEL ENGINES?

EMISSION FACTOR RATING: E

Emission Factor
(Fuel Input)
Pollutant (Ib/MMBtu)
Benzene” 9.33 E-04
Toluene® _ 4.09 E-04
Xylenes® 2.85 E-04
Pmpyleneb 2.58 E-03
1,3-Butadiene®* <3.91 E-05
Formaldehyde® 1.18 E-03
Acetaldehyde® 7.67 E-04
Actolein® <9.25 E-05
Polycyclic aromatic hydrocarbons (PAH)
I\laphthaleneb 8.48 E-05
Acenaphthylene <5.06 E-06
Acenaphthene <1.42 E-06
Fluorene 2.92 E-05
Phenanthrene 2.94 E-05
. Anthracene 1.87 E-06
Fluoranthene 7.61 E-06
Pyrene 4.78 E-06
Benzo(a)anthracene 1.68 E-06
Chrysene _ 3.53 E-07
Benzo(b)fluoranthene <9.91 E-08
Benzo(k)fluoranthene <1.55 E-07
Benzo(a)pyrene <1.88 E-07
Indeno(1,2,3-cd)pyrene <3.75 E-07
Dibenz(a,h)anthracene <5.83 E-07
Benzo(g,h,))perylene <4.89 E-07
TOTAL PAH 1.68 E-04

2 Based on the uncontrolled levels of 2 diesel engines from References 6-7. Source Classification
Codes 2-02-001-02, 2-03-001-01. To convert from Ib/MMBtu to ng/J, multiply by 430,

b Hazardous air pollutant listed in the Clean Air Act.

¢ Based on data from 1 engine.
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Table 3.3-3. EFFECT OF VARIOUS EMISSION CONTROL TECHNOLOGIES

ON DIESEL ENGINES?

Affected Parameter
Technology Increase Decrease
Fuel modifications
Sulfur content increase PM, wear
Aromatic content increase PM,' NO,
Cetane number PM, NO,
10% and 90% boiling point PM
Fuel additives PM, NO,
Water/Fuel emulsions NO,
Engine modifications
Injection timing retard PM, BSFC NO,, power
Fuel injection pressure PM, NO,
Injection rate control NO,, PM
Rapid spill nozzles PM
Electronic timing & metering NO,, PM
Injector nozzle geometry PM
Combustion chamber modifications NO,, PM
Turbocharging PM, power NO,
Charge cooling NO,
Exhaust gas recirculation PM, power, wear NO,
Oil consumption control PM, wear
Exhaust after-treatment
Particulate traps PM
Selective catalytic reduction NO,
Oxidation catalysts TOC, CO, PM

3 Reference 8. PM = particulate matter, BSFC = brake-specific fuel consumption.
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. Texas Administrative Code Page 1 of 1

<<Prev Rule Texas Administrative Code Next Rule>>
. TITLE 30 ENVIRONMENTAL QUALITY

PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION

CHAPTER 106 EXEMPTIONS FROM PERMITTING

SUBCHAPTERW  TURBINES AND ENGINES |

RULE §106.511 Portable and Emergency Engines and Turbines
(Previously SE 5)

. Internal combustion engine and gas turbine driven compressors, electric generator sets, and water

pumps, used only for portable, emergency, and/or standby services are exempt, provided that the
maximum annual operating hours shall not exceed 10% of the normal annual operating schedule of
the primary equipment; and all electric motors. For purposes of this section, "standby" means to be
used as a "substitute for" and not "in addition to" other equipment.

Source Note: The provisions of this §106.511 adopted to be effective March 14, 1997, 22 TexReg
2439,
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Volume 6: Permits
6-1: Air Emissions Title V Nonapplicability Determination

BOILERS, HEATERS, AND OTHER COMBUSTION DEVICES

There are four boilers used for supplemental/backup steam capacity (comfort heat) at
CSSA, located in Building 46, Building 201, and two in Building 89. The boilers in
Buildings 46 and 201 are fired with diesel oil (#2) while the two in Building 89 are
natural gas fired. Emissions were estimated based on Section 1.3 Fuel Oil Combustion or
Section 1.4 Natural Gas Combustion, as appropriate, of EPA AP-42 based on a maximum
of 720 annual operating hours. Pollutants emitted from these sources include NOy, CO,
S0O,, PM ,,, and various VOCs.

These sources are exempt from permitting based on 30 TAC § 106.183 because they
are rated at less than 40 million British thermal unit (Btu) per hour heat input. (Other
requirements also exist; refer to the actual exemption citation provided for specifics.)
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Boiler (Diesel) Bldg 46

. Standby Boiler

Heat Rating: 990.0 Mbtu/hr
Fuel Usage: 7.1 gph
Yearly Hours: 720 hriyr
Emission Factor (1) Emission Rates
|| Pollutant (Ib/10° gal) (Ib/hr) | (tons/yn)
NOy _ 20 0.14[/  0.05
cO 5 0.04 0.01
S0, (2) 426 0.30 I oA
PM;o 3.3 0.02 0.01
TOC
Methane 0.216 1.53E-03V 5.51E-04]Y
Non-Methane 0.34 2.41E-03| 8.68E-04
Tank{ EPA TANKS (3) N/A| 1.90E-04
TOTAL TOC 3.04E-03] 1.61€-03V

(1) Emission factors for combustion taken from AP-42 (9/98),
Section 1.3 Fuel Qil Combustion.
(2) Assumes a sulfur content of 0.3%.
(3) Emissions from storage tanks are caiculated via EPA TANKS v4.07.
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Boiler (Diesel) Bidg 201

Standby Boiler
Heat Rating: 1170.0 Mbtu/hr
Fuel Usage: 8.4 gph
Yearly Hours: 720 hrlyr
Emission Factor (1) Emission Rates
|| Pollutant (1b/1 oa_gal) (Ib/hr) | (tonslyr)
NOx 20 0.17 0.06
co 5 o0s)/ o.01fv
SO, (2) 426 0.36 0.13
PM;q 33 0.03 \/ 0.01 \/
TOC
Methane 0.216 1.81E-03} /6.52E-04
Non-Methane 0.34 2.86E-03) 1.03E-03
Tank| EPA TANKS (3) N/A] 2.85E-04
TOTAL TOC 4.67E-03] 1.97E-03

(1) Emission factors for combustion taken from AP-42 (9/98),
Section 1,3 Fuel Oil Combustion.
(2) Assumes a sulfur content of 0.3%.
(3) Emissions from storage tanks are calculated via EPA TANKS v4.07.
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Boiler (NG) Bldg 89-1

Standby Boiler (Natural Gas Combustion)

Heat Rating: 4185.0 Mbtu/hr

Fuel Usage: 4024.0 f°/hr

Yearly Hours: 720 hrlyr
|| Emission Factor (T) [ Emission Rates

Pollutant (Ib/10° i) (Ib/hn) | (tonslyn)

NOy 100 0.40 0.14
co 84 0.34 V042
S0, (2) 0.57 2.29E-03| 8.24E-04
PM,, 7.6 0.03/  o0.01
VOC 5.5 2.21E-02| 7.96E-03

(1) Emission factors for combustion taken from AP-42 (7/98),
Section 1.4 Natural Gas Combustion.

(2) Assumes a sulfur content of 2000 grains per 10° ft°.
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Boiler (NG) Bldg 89-2

. Standby Boiler (Natural Gas Combustion

Heat Rating: 4185.0 Mbtu/hr

Fuel Usage: 4024.0 ft°/hr

Yearly Hours: 720 hriyr

|| Emission Factor (1) Emission Rales
Pollutant (1b/10° ft) (ib/he) | (tonslyr)

NOy 100 040V  0.14

CcO 84 0.34 0.12

S0, (2) 0.57 2.29E-03 /8.24E-04 v

PMo 7.6 0.03 0.01

VOC 5.5 2.21E-02{ 7.96E-03

(1) Emission factors for combustion taken from AP-42 (7/98),
Section 1.4 Natural Gas Combustion.
(2) Assumes a sulfur content of 2000 grains per 10° ft°.
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1.3 Fuel Qil Combustion
1.3.1 General™?

Two major categories of fuel oil are burned by combustion sources: distillate oils and residual oils.
These oils are further distinguished by grade numbers, with Nos. 1 and 2 being distillate oils; Nos. 5 and 6
being residual oils; and No. 4 being either distillate oil or a mixture of distillate and residual oils. No. 6
fuel oil is sometimes referred to as Bunker C. Distillate oils are more volatile and less viscous than residual
oils. They have negligible nitrogen and ash contents and usually contain less than 0.3 percent sulfur (by
weight). Distillate oils are used mainly in domestic and small commercial applications, and include
kerosene and diesel fuels. Being more viscous and less volatile than distillate oils, the heavier residual oils
(Nos. 5 and 6) may need to be heated for ease of handling and to facilitate proper atomization. Because
residual oils are produced from the residue remaining after the lighter fractions (gasoline, kerosene, and
distillate oils) have been removed from the crude oil, they contain significant quantities of ash, nitrogen,
and sulfur. Residual oils are used mainly in utility, industrial, and large commercial applications.

1.3.2 Firing Practices®

‘The major boiler configurations for fuel oil-fired combustors are watertube, firetube, cast iron, and
tubeless design. Boilers are classified according to design and orientation of heat transfer surfaces, bumer
configuration, and size. These factors can all strongly influence emissions as well as the potential for
controlling emissions.

Watertube boilers are used in a variety of applications ranging from supplying large amounts of
process steam to providing space heat for industrial facilities. In a watertube boiler, combustion heat is
transferred to water flowing through tubes which line the furnace walls and boiler passes. The tube
surfaces in the furnace (which houses the burner flame) absorb heat primarily by radiation from the flames.
The tube surfaces in the boiler passes (adjacent to the primary furmace) absord heat primarily by convective
heat transfer.

Firetube boilers are used primarily for heating systems, industrial process steam generators, and
.portable power boilers. In firetube boilers, the hot combustion gases flow through the tubes while the
water being heated circulates outside of the tubes. At high pressures and when subjected to large variations
in steam demand, firetube units are more susceptible to structural failure than watertube boilers. This is
because the high-pressure steam in firetube units is contained by the boiler walls rather than by multiple
small-diameter watertubes, which are inherently stronger. As a consequence, firetube boilers are typically
small and are used primarily where boiler loads are relatively constant. Nearly all firetube boilers are sold
as packaged units because of their relatively small size,

A cast iron boiler is one in which combustion gases rise through a vertical heat exchanger and out
through an exhaust duct. Water in the heat exchanger tubes is heated as it moves upward through the
tubes. Cast iron boilers produce low pressure steam or hot water, and generally burn oil or natural gas.
They are used primarily in the residential and commercial sectors.

Anothet type of heat transfer configuration used on smaller boilers is the tubeless design. This
design incorporates nested pressure vessels with water in between the shells. Combustion gases are fired
into the inner pressure vessel and are then sometimes recirculated outside the second vessel.
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1.3.3 Emissions®

Emissions from fuel oil combustion depend on the grade and composition of the fuel, the type and
size of the boiler, the firing and loading practices used, and the level of equipment maintenance. Because
the combustion characteristics of distillate and residual oils are different, their combustion can produce
significantly different emissions. In general, the baseline emissions of criteria and noncriteria pollutants are -
those from uncontrolled combustion sources. Uncontrolled sources are those without add-on air pollution
control (APC) equipment or other combustion modifications designed for emission control. Baseline
emissions for sulfur dioxide (SQ,) and particulate matter (PM) can also be obtained from measurements
taken upstream of APC equipment.

1.3.3.1 Particulate Matter Emissions®** -

Particulate emissions may be categorized as either filterable or condensable. Filterable emissions
are generally considered to be the particules that are trapped by the glass fiber filter in the front half of a
Reference Method 5 or Method 17 sampling van. Vapors and particles less than 0.3 microns pass through
the filter. Condensable particulate matter is material that is emitted in the vapor state which later
condenses to form homogeneous and/or heterogeneous aerosol particles. The condensable particulate
emitted feom boilers fueled on coal or oil is primarily inorganic in nature.

Filterable particulate matter emissions depend predominantly on the grade of fuel fired.
Combustion of lighter distillate oils results in significantly lower PM formation than does combustion of
heavier residual oils. Among residual oils, firing of No. 4 or No. 5 oil usually produces less PM than does
the firing of heavier No. 6 oil.

In general, filterable PM emissions depend on the completeness of combustion as well as on the oil
ash content. The PM emitted by distillate oil-fired boilers primarily comprises carbonaceous particles
resulting from incomplete combustion of oil and is not correlated to the ash or sulfur content of the oil.
However, PM emissions from residual oil burning are related to the oil sulfur content. This is because low-
sulfur No, 6 oil, either from naturally low-sulfur crude oil or desulfurized by one of several processes,
exhibits substantially lower viscosity and reduced asphaltene, ash, and sulfur contents, which results in
better atomization and more complete combustion.

Boiler load can also affect filterable particulate emissions in units firing No. 6 oil. At low load
"(50 percent of maximum rating) conditions, particulate emissions from utility boilers may be lowered by 30
to 40 percent and by as much as 60 percent from small industrial and commercial units. However, no
significant particulate emission reductions have been noted at low loads from boilers firing any of the
lighter grades. At very low load conditions (approximately 30 percent of maximum rating), proper
combustion conditions may be difficult to maintain and particulate emissions may increase significantly.

1.3.3.2 Sulfur Oxides Emissions' 2616 -

Sulfur oxides (SO,) emissions are generated during oil combustion from the oxidation of sulfur
contained in the fuel. The emissions of SO, from conventional combustion systems are predominantly in
the form of SO,. Uncontrolled SO, emissions are almost entirely dependent on the sulfur content of the fuel
and are not affected by boiler size, burner design, or grade of fuel being fired. On average, more than 95
percent of the fuel sulfur is converted to SO,, about 1 to 5 percent is futther oxidized to sulfur trioxide
(80,), and 1 to 3 percent is emitted as sulfate particulate. SO, readily reacts with water vapor (both in the
atmosphere and in flue gases) to form a sulfuric acid mist.
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1.3.3.3 Nitrogen Oxides Emissiong! 510151727 _
Oxides of nitrogen (NO,) formed in combustion processes are due either to thermal fixation of
atmospheric nitrogen in the combustion air ("thermal NO,"), or to the conversion of chemically bound
" nitrogen in the fuel ("fuel NO_"). The term NO, refers to the composite of nitric oxide (NO) and nitrogen
dioxide (NO,). Test data have shown that for most external fossil fuel combustion systems, over 95
percent of the emitted NO, is in the form of nitric oxide (NO). Nitrous oxide (N,0) is not included in NO,
but has recently received increased interest because of atmospheric effects.

Experimental measurements of thermal NO, formation have shown that NO, concentration is
exponentially dependent on temperature, and proportional to N, concentration in the flame, the square root
of Q, concentration in the flame, and the residence time. Thus, the formation of thermal NO, is affected by
four factors: (1) peak temperature, (2) fuel nitrogen concentration, (3) oxygen concentration, and (4) time
of exposure at peak temperature. The emission trends due to changes in these factors are generally
consistent for all types of boilers: an increase in flame temperature, oxygen availability, and/or residence
time at high temperatures leads to an increase in NO, production.

Fuel nitrogen conversion is the more important NO,-forming mechanism in residual oil boilers. It
can account for 50 percent of the total NO, emissions from residual oil firing. The percent conversion of
fuel nitrogen to NO, varies greatly, however; typically from 20 to 90 percent of nitrogen in oil is converted
to NO,. Except in certain large units having unusually high peak flame temperatures, or in units firing a
low nitrogen content residual oil, fuel NO, generally accounts for over 50 percent of the total NO,
generated. Thermal fixation, on the other hand, is the dominant NO,-forming mechanism in units firing
distillate oils, primarily because of the negligible nitrogen content in these lighter oils. Because distillate
oil-fired boilers are usually smaller and have lower heat release rates, the quantity of thermal NO, formed
in them is less than that of larger units which typically bumn residual oil. **

A number of variables influence how much NOQ, is formed by these two mechanisms. One
important variable is firing configuration. NO, emissions from tangentially (corner) fired boilers are, on
the average, less than those of horizontally opposed units, Also important are the firing practices employed
during boiler operation. Low excess air (LEA) firing, flue gas recirculation (FGR), staged combustion
(SC), reduced air preheat (RAP), low NO, bumers (LNBs), buming oil/water emulsions (OWE), or some
combination thereof may result in NO, reductions of 5 to 60 percent. Load reduction (LR) can likewise
decrease NO, production. Nitrogen oxide emissions may be reduced from 0.5 to 1 percent for each
percentage reduction in load from full load operation. It should be noted that most of these variables, with
‘the exception of excess air, only influence the NO, emissions of large oil-fired boilers. Low excess air-
firing is possible in many small boilers, but the resulting NO, reductions are less significant.

1.3.3.4 Carbon Monoxide Emissions®? -

The rate of carbon monoxide (CO) emissions from combustion sources depends on the oxidation
efficiency of the fuel. By controlling the combustion process carefully, CO emissions can be minimized.
Thus if a unit is operated improperly or not well maintained, the resulting concentrations of CO (as well as
organic compounds) may inctease by several orders of magnitude. Smaller boilers, heaters, and furnaces
tend to emit more of these pollutants than larger combustors. This is because smaller units usually have a
higher ratio of heat transfer surface area to flame volume than larger combustors have; this leads to
reduced flame temperature and combustion intensity and, therefore, lower combustion efficiency.

The presence of CO in the exhaust gases of combustion systems results principally from
incomplete fuel combustion. Several conditions can lead to incomplete combustion, including insufficient
oxygen (O,) availability; poor fuel/air mixing; cold-wall flame quenching; reduced combustion
temperature; decreased combustion gas residence time; and load reduction (i. e., reduced combustion
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intensity). Since various combustion modifications for NO, reduction can produce one or more of the
above conditions, the possibility of increased CO emissions is a concern for environmental, energy
efficiency, and operational reasons.
1.3.3.5 Organic Compound Emissions® -

Small amounts of organic compounds are emitted from combustion. As with CO emissions, the
rate at which organic compounds are emitted depends, to some extent, on the combustion efficiency of the
boiler. Therefore, any combustion modification which reduces the combustion efficiency will most likely
increase the concentrations of organic compounds in the flue gases. -

Total organic compounds (TOCs) include VOCs, semi-volatile organic compounds, and
condensable organic compounds. Emissions of VOCs are primarily characterized by the criteria pollutant
class of unburned vapor phase hydrocarbons. Unburned hydrocarbon emissions can include essentially all
vapor phase organic compounds emitted from a combustion source. These are primarily emissions of
aliphatic, oxygenated, and low molecular weight aromatic compounds which exist in the vapor phase at
flue gas temperatures. These emissions include all alkanes, alkenes, aldehydes, carboxylic acids, and
substituted benzenes (e. g., benzene, toluene, xylene, and ethyl benzene).

The remaining organic emissions are composed largely of compounds emitted from combustion
sources in a condensed phase. These compounds can almost exclusively be classed into a group known as
polycyclic organic matter (POM), and a subset of compounds called polynuclear
aromatic hydrocarbons (PAH ot PNA). There are also PAH-nitrogen analogs. Information available in the
literature on POM compounds generally pertains to these PAH groups.

Formaldehyde is formed and emitted during combustion of hydrocarbon-based fuels including coal
and oil. Formaldehyde is present in the vapor phase of the flue gas. Formaldehyde is subject to oxidation
and decomposition at the high temperatures encountered during combustion. Thus, larger units with
efficient combustion (resulting from closely regulated air-fuel ratios, uniformly high combustion chamber
temperatures, and relatively long gas retention times) have lower formaldehyde emission rates than do
smaller, less efficient combustion units.

1.3.3.6 Trace Element Emissions?-240-44 .
Trace elements are also emitted from the combustion of oil. For this update of AP-42, trace metals
.included in the list of 189 hazardous air pollutants under Title 111 of the 1990 Clean Air Act Amendments
are considered. The quantity of trace elements entering the combustion device depends solely on the fuel
composition. The quantity of trace metals emitted frorm the source depends on combustion temperature,
fuel feed mechanism, and the composition of the fuel. The temperature determines the degree of
volatilization of specific compounds contained in the fuel. The fuel feed mechanism affects the separation
of emissions into bottom ash and fly ash. In general, the quantity of any given metal emitted depends on
the physical and chemical properties of the element itself; concentration of the metal in the fuel; the
combustion conditions; and the type of particulate control device used, and its collection efficiency as a
function of particle size.

Some trace metals concentrate in certain waste particle streams from a combustor (bottom ash,
collector ash, flue gas particulate), while others do not. Various classification schemes to describe this
partitioning have been developed. The classification scheme used by Baig, et al.“ is as follows:

- Class 1: Elements which are approximately equally distributed between fly ash and
bottormn ash, or show little or no small particle enrichment.
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Class 2: Elements which are enriched in fly ash relative to bottom ash, or show increasing
enrichment with decreasing particle size.

- Class 3: Elements which are emitted in the gas phase.

By understanding trace metal partitioning and concentration in fine particulate, it is possible to
postulate the effects of combustion controls on incremental trace metal emissions. For example, several
NO, controls for boilers reduce peak flame temperatures (¢. g., SC, FGR, RAP, OWE, and LR). If
combustion temperatures are reduced, fewer Class 2 metals will initially volatilize, and fewer will be
available for subsequent condensation and enrichment on fine PM. Therefore, for combustors with
particulate controls, lower volatile metal emissions should result due to improved particulate removal. Flue
gas emissions of Class 1 metals (the non-segregating trace metals) should remain relatively unchanged.

Lower local O, concentrations is also expected to affect segregating metal emissions from boilers .
with particle controls. Lower O, availability decreases the possibility of volatile metal oxidation to less
volatile oxides. Under these conditions, Class 2 metals should remain in the vapor phase as they enter the
cooler sections of the boiler. More redistribution to small particles should occur and emissions should
increase. Again, Class 1 metal emissions should remain unchanged.

1.3.3.7 Greenhouse Gases**° -

Carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,0) emissions are all produced during
fuel oil combustion, Nearly all of the fuel carbon (99 percent) in fuel oil is converted to CO, during the
combustion process. This conversion is relatively independent of firing configuration. Although the
formation of CO acts to reduce CO, emissions, the amount of CO produced is insignificant compared to the
amount of CO; produced. The majority of the fuel carbon not converted to CO, is due to incomplete
combustion in the fuel stream.

Formation of N,O during the combustion process is govemned by a complex series of reactions and
its formation is dependent upon many factors. Formation of N,O is minimized when combustion
temperatures are kept high (above 1475°F) and excess air is kept to a minimum (less than 1 percent).
Additional sampling and research is needed to fully characterize N,O emissions and to understand the N,O
formation mechanism. Emissions can vary widely from unit to unit, or even from the same unit at different
operating conditions. Average emission factors based on reported test data have been developed for

-conventional oil combustion systems.

Methane emissions vary with the type of fuel and firing configuration, but are highest during
periods of incomplete combustion or low-temperature combustion, such as the start-up or shut-down cycle
for oil-fired boilers. Typically, conditions that favor formation of N,O also favor emissions of CH,.

1.3.4 Controls

Control techniques for criteria pollutants from fuel oil combustion may be classified into three
broad categories: fuel substitution/alteration, combustion modification, and postcombustion control.
Emissions of noncriteria pollutants such as particulate phase metals have been controlled through the use of
post combustion controls designed for criteria pollutants. Fuel substitution reduces SO, or NO, and
involves buming a fuel with a lower sulfur or nitrogen content, respectively. Particulate matter will
generally be reduced when a lighter grade of fuel oil is burned.**'! Fuel alteration of heavy oils includes
mixing water and heavy oil using emulsifying agents for better atomization and lower combustion
temperatures. Under some conditions, emissions of NO,, CO, and PM may be reduced significantly.
Combustion modification includes any physical or operational change in the furnace or boiler and is applied
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primarily for NO, control purposes, although for small units, some reduction in PM emissions may be
available through improved combustion practice. Postcombustion control is a device after the combustion
of the fuel and is applied to control emissions of PM, S0O,, and NO,.

1.3.4.1 Particulate Matter Controls®' -

Control of PM emissions from residential and commetcial units is accomplished by improving
burner servicing and improving oil atomization and combustion acrodynamics. Optimization of
combustion acrodynamics using a flame retention device, swirl, and/or recirculation is considered effective
toward achieving the triple goals of low PM emissions, low NO, emissions, and high thermal efficiency.

Large industrial and utility boilers are generally well-designed and well-maintained so that soot and
condensable organic compound emissions are minimized. Particulate matter emissions are more a result of
emitted fly ash with a carbon component in such units. Therefore, postcombustion controls (mechanical
collectors, ESP, fabric filters, etc.) or fuel substitution/alteration may be used to reduce PM emissions from
these sources.

Mechanical collectors, a prevalent type of control device, are primarily useful in controlling
particulates generated during soot blowing, during upset conditions, or when a very dirty heavy oil is fired.
For these situations, high-efficiency cyclonic collectors can achieve up to 85 percent control of particulate.
Under nommal firing conditions, or when a clean oil is combusted, cyclonic collectors are not nearly so
effective because of the high percentage of small particles (less than 3 micrometers in diameter) emitted.

Electrostatic precipitators (ESPs) are commonly used in oil-fired power plants. Older
precipitators, usually small, typically remove 40 to 60 percent of the emitted PM. Because of the low ash
content of the oil, greater collection efficiency may not be required. Currently, new or rebuilt ESPs can
achieve collection efficiencies of up to 90 percent.

In fabric filtration, a number of filtering elements (bags) along with a bag cleaning system are
contained in a main shell structure incorporating dust hoppets. The particulate removal efficiency of the
fabric filter system is dependent on a variety of particle and operational characteristics including particle
size distribution, particle cohesion characteristics, and particle electrical resistivity. Operational
parameters that affect collection efficiency include air-to-cloth ratio, operating pressure loss, cleaning
sequence, interval between cleaning, and cleaning intensity. The structure of the fabric filter, filter

.composition, and bag properties also affect collection efficiency. Collection efficiencies of baghouses may
be more than 99 percent.

Scrubbing systems have also been installed on oil-fired boilers to control both sulfur oxides and
particulate. These systems can achieve SO, removal efficiencies of 90 to 95 percent and particulate control
efficiencies of 50 to 60 percent.

Fuel alteration of heavy oil by mixing with water and an emulsifying agent has reduced PM
emissions significantly in controlled tests.

1.3.4.2 SO, Controls®®* -

Commercialized postcombustion flue gas desulfurization (FGD) processes use an alkaline reagent
to absorb SO, in the flue gas and produce a sodium or a calcium sulfate compound. These solid sulfate
compounds are then removed in downstream equipment. Flue gas desulfurization technologies are
categorized as wet, semi-dry, or dry depending on the state of the reagent as it leaves the absorber vessel.
These processes are either regenerable (such that the reagent material can be treated and reused) or
nonregenerable (in which case all waste streams are de-watered and discarded).
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Wet regenerable FGD processes are attractive because they have the potential for better than
95 percent sulfur removal efficiency, have minimal waste water discharges, and produce a saleable sulfur
product. Some of the current nonregenerable calcium-based processes can, however, produce a saleable
gypsum product.

To date, wet systems are the most commonly applied. Wet systems generally use alkali slurries as
the SO, absorbent medium and can be designed to remove greater than 90 percent of the incoming SO,.
Lime/limestone scrubbers, sodium scrubbers, and dual alkali scrubbing are among the commercially proven
wet FGD systems. Effectiveness of these devices depends not only on control device design but also on
operating variables.

1.3.4.3 NO, Controls*"** .

In boilers fired on crude oil or residual oil, the control of fuel NO, is very important in achieving
the desired degree of NO, reduction since fuel NO, typically accounts for 60 to 80 percent of the total NO,
formed. Fuel nitrogen conversion to NO, is highly dependent on the fuel-to-air ratio in the combustion zone
and, in contrast to thermal NO, formation, is relatively insensitive to small changes in combustion zone
temperature. In general, increased mixing of fuel and air increases nitrogen conversion which, in turn,
increases fuel NO,. Thus, to reduce fuel NQ, formation, the most common combustion modification
technique is to suppress combustion air levels below the theoretical amount required for complete
combustion. The lack of oxygen creates reducing conditions that, given sufficient time at high
temperatures, cause volatile fuel nitrogen to convert to N, rather than NO,

Several techniques are used to reduce NO, emissions from fuel oil combustion. Fuel substitution
consists of burning lower nitrogen fuels. Fuel alteration includes buming emulsified heavy oil and water
mixtures. In addition to these, the primary techniques can be classified into one of two fundamentally
different methods — combustion controls and postcombustion controls. Combustion controls reduce NO,
by suppressing NO, formation during the combustion process while postcombustion controls reduce NO,
emissions after their formation. Combustion controls are the most widely used method of controlling NO,
formation in all types of boilers and include low excess air, burners out of service, biased-burner firing,
flue gas recirculation, overfire air, and low-NO, bumers. Postcombustion control methods include
selective noncatalytic reduction (SNCR) and selective catalytic reduction (SCR). These controls can be
used separately, or combined to achieve greater NO, reduction.

Operating at low excess air involves reducing the amount of combustion air to the lowest possible

level while maintaining efficient and environmentally compliant boiler operation. NO, formation is

inhibited because less oxygen is available in the combustion zone. Bumers out of service involves
withholding fuel flow to all or part of the top row of burners so that only air is allowed to pass through.
This method simulates air staging, or overfire air conditions, and limits NO, formation by lowering the
oxygen level in the bumer area. Biased-bumer firing involves firing the lower rows of bumers more fuel-
rich than the upper row of burners. This method provides a form of air staging and limits NO, formation
by limiting the amount of oxygen in the firing zone. These methods may change the normal operation of
the boiler and the effectiveness is boiler-specific. Implementation of

these techniques may also reduce operational flexibility; however, they. may reduce NO, by 10 to

20 percent from uncontrolled levels.

Flue gas recirculation involves extracting a portion of the flue gas from the economizer section or
air heater outlet and readmitting it to the furnace through the fumace hopper, the burner windbox, or both.
This method reduces the concentration of oxygen in the combustion zone and may reduce NO, by as much
as 40 to 50 percent in some boilers,
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Ovetfire air is a technique in which a percentage of the total combustion air is diverted from the
bumers and injected through ports above the top burner level. Overfire air limits NO, by
(1) suppressing thermal NO, by partially delaying and extending the combustion process resulting in less
intense combustion and cooler flame temperatures; (2) a reduced flame temperature that limits thermal NO,
formation, and/or (3) a reduced residence time at peak temperature which also limits thermal NO,
formation, '

Low NO, burners are applicable to tangential and wall-fired boilers of various sizes. They have
been used as a retrofit NO, control for existing boilers and can achieve approximately 35 to 55 percent
reduction from uncontrolled levels. They are also used in new boilers to meet NSPS limits. Low NO,
burners can be combined with ovetfire air to achieve even greater NO, reduction (40 to 60 percent
reduction from uncontrolled levels).

SNCR is a postcombustion technique that involves injecting ammonia or urea into specific
temperature zones in the upper furnace or convective pass. The ammonia or urea reacts with NO, in the
flue gas to produce nitrogen and water. The effectiveness of SNCR depends on the temperature where
reagents are injected; mixing of the reagent in the flue gas; residence time of the reagent within the required
temperature window; ratio of reagent to NO,; and the sulfur content of the fuel that may create sulfur
compound that deposit in downstream equipment, There is not as much commercial experience to base
effectiveness on a wide range of boiler types; however, in limited applications, NO, reductions of 25 to 40
percent have been achieved.

SCR is another postcombustion technique that involves injecting ammonia into the flue gas in the
presence of a catalyst to reduce NO, to nitrogen and water. The SCR reactor can be located at various
positions in the process including before an air heater and particulate control device, or downstream of the
air heater, particulate control device, and flue gas desulfurization systems. The performance of SCR is
influenced by flue gas temperature, fuel sulfur content, ammonia to NO, ratio, inlet NO, concentration,
space velocity, and catalyst condition. NO, emission reductions of 75 to 85 percent have been achieved
through the use of SCR on oil-fired boilers operating in the U.S.

Fuel alteration for NO, reduction includes use of oil/water emulsion fuels. In controlled tests, a
mixture of 9 percent water in No. 6 oil with a petroleum based emulsifying agent reduced NO, emissions
by 36 percent on a Btu basis or 41 percent on a volume basis, compared with the same fuel in unaltered

-form. The reduction appears to be due primarily to improved atomization with a corresponding reduction

of excess combustion air, with lower flame temperature contributing slightly to the reduction.®

Tables 1.3-1 and 1.3-3 present emission factors for uncontrolled criteria pollutants from fuel oil
combustion. Tables in this section present emission factors on a volume basis (Ib/10°gal). To convert to
an energy basis (Ib/MMBtu), divide by a heating value of 150 MMBtw/10°gal for Nos. 4, 5, 6, and residual
fuel oil, and 140 MMBtw/10°gal for No. 2 and distillate fuel oil. Table 1.3-2 presents emission factors for
condensible particulate matter, Tables 1.3-4, 1.3-5, 1.3-6, and 1.3-7 present cumulative size distribution
data and size-specific emission factors for particulate emissions from uncontrolled and controlled fuel oil
combustion. Figures 1.3-1, 1.3-2, 1.3-3, and 1.3-4 present size-specific emission factors for particulate
emissions from uncontrolled and controlled fuel oil combustion. Emission factors for N,O, POM, and
formaldehyde are presented in Table 1.3-8. Emission factors for speciated organic compounds are
presented in Table 1.3-9. Emission factors for trace elements in distillate oil are given in Table 1.3-10.
Emission factors for trace metals residual oil are given in Table 1.3-11. Default emission factors for CO,
are presented in Table 1.3-12. A summary of various SO, and NO, controls for fuel-oil-fired boilers is
presented in Table 1.3-13 and 1.3-14, respectively. Emission factors for CO, NO,, and PM from burning
No. 6 oil/water emulsion fuel are presented in Table 1.3-15.
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. 1.3.5 Updates Since the Fifth Edition

The Fifth Edition was released in January 1995. Revisions to this section since that date are
summarized below. For further detail, consult the memoranda describing each supplement or the
background report for this section. These and other documents can be found on the EFIG home page
(http://www.epa.gov/oar/oaqps/efig/).

Supplement A, February 1996
. The formulas presented in the footnotes for filterable PM were moved into the table.
. For SO, and SO, emission factors, text was added to the table footnotes to clarify that “S”
is a weight percent and not a fraction. A similar clarification was made to the CQ and

NO, footnotes. SCC A2104004/A2104011 was provided for residential fumaces.

. For industrial boilers firing No. 6 and No. 5 oil, the methane emission factor was changed
from 1 to 1.0 to show two significant figures,

. For SO, and SO, factors, text was added to the table footnotes to clarify that “S” is a
weight percent and not a fraction.

. The N,O, POM, and formaldehyde factors were corrected.
* Table 1.3-10 was incorrectly labeled 1.1-10. This was corrected.
. Supplement B, October 1996
. Text was added concering firing practices.
. Factors for N;O, POM, and formaldehyde were added.
. New data for filterable PM were used to create a new PM factor for residential oil-fired
furnaces.
. Many new factors were added for toxic organics, toxic metals from distillate oil, and toxic

metals from residual oil.
. A table was added for new CO, emission factors.
Supplement E, September 1998
. Table 1.3-1, the sub-heading for "Industrial Boilers" was added to the first column.
. Table 1.3-3, the emission factor for uncontrolled PM less than 0.625 micron was corrected
to 1.7A, the emission factor for scrubber controlled PM less than 10 micron was corrected
to 0.50A, and the relationships for each content in various fuel oils was corrected in

footnote C.

. Table 1.3-4 and 1.3-6, the relationship for ash content in various fuel oils was corrected in
. the footnote C of each table.
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. Table 1.3-9, the emission factors for trace metals in distillate oil were updated with newer
data where available.

. 1.3-10, the title of the table was changed to clarify these factors apply to uncontrolled fuel
oil boilers.

. Text and emission factors were added pertaining to No. 6 oil/water emulsion fuel.

. Table 1.3-1 was revised to include new NO, emission factors.

. Emission factors for condensable particulate matter were added (Table 1.3-2).
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Table 1.3-1. CRITERIA POLLUTANT EMISSION FACTORS FOR FUEL OIL COMBUSTION®

SO} SOy NO;! co* Filterable PM*
Emission | EMISSION| Emission [EMISSION|{ Emission |EMISSION Emission | EMISSION] Emission | EMISSION
Firing Configuration Factor FACTOR Factor FACTOR Factor | FACTOR| Faclor FACTOR Factor FACTOR
{SCC) (Ib/10% pal) | RATING | (Iv/10° gal) | RATING { (Ib/10° gal) | RATING | (16/10° gal)] RATING | (Ib/10° gal) | RATING

Boilers > 1060 Million Btw'hr

No. 6 oil fired, normal firin, 5
El -01-004-0T , (1-02-004-01),
1-03-004-01

No 601] ﬁred normal firing,
{1 01-0b4-01),(1 -02-004-01)

Neo. 601] fired, tangential firing,

{1-01-004-04)

No. 6 oil fired, tangential firing,
low NO, bumer

(1-01-004-04)

No. § oil fired, normal firin
(1-01- 004—05‘), {1- 02-004_54)

No. 5 oil fired, tangential firin;
(1-01-004-06) & &

No. 4 oil fired, norma
(1-01-005-04), (1- 02-005 54)

No. 4 oil fired, tangential firing
(1-01-005-05)

No. 2 oil
E 1-01- 005 01; , {1-02-005-01),
1-03-00

N%l'mdil' msm),
(10300281 ¢

1578

1578

1578

1578

1578

1578

1508

1508

1578

1578

5.78

5.78

5.78

5.78

5.78

5.78

5.78

5.78

578

578

47

40

32

26

47

32

47

32

24

5 A
5 A
5 A
5 A
5 A
5 A
5 A
5 A
5 A
5 A

9.19(S)+3.22
9.19(S)+3.22
9.19(Sy+3.22
9.19(Sy+3.22

10

10




&
— Table 1.3-1. (cont.)
(%)
sSQ,° SOy NO! cor Filterable PMf
Emission |EMISSION] Emission JEMISSION| Emission |EMISSION Emission | EMISSION] Emission EMISSION
Firing Configuration Factor FACTOR Factor FACTOR Factor FACTOR| Factor | FACTOR Factor FACTOR
(SCC» (Ib/10° gal) | RATING | (Ib/10° gal) | RATING | (1b/10° gal) | RATING |{Ib/10° gal)] RATING | (1b/10° gal) RATING
Boilers < 100 Million Btwhr
No. 6 oil fired 1575 A 25 A 55 A 5 A 10 B
(1-02-004-02/03)
(1-03-004-02/03)

No. 5 oil fired 1578 A 25 A 55 A 5 A 9.19(S)+3.22 A
o (1-03-004-04)
= No. 4 oil fired 1508 A 25 A 20 A 5 A 7 B
w {1-03-005-04)
]
% Distillate oil fired 1428 A 28 A 20 A 5 A 2 A
- (1-02-005-02/03)
> (1-03-005-02/03)
g Residential furnace 1428 A 28 A 18 A 5 A 0.4 B
9 (A2104004/A2104011)
v

To convert from Ib/10° gal to kg/10° L, multiply by 0.120. SCC = Source Classification Code.

References 1-2,6-9,14,56-60. S indicates that the weight % of sulfur in the oil should be multiplied by the value given. For example, if the fuel is 1% sulfur, then S=1.
References 1-2,6-8,16,57-60. S indicates that the weight % of sulfur in the 0il should be multiplied by the value given. For example, if the fuel is 1% sulfur, then S = 1.
References 6-7,15,19,22,56-62. Expressed as NO,. Test results indicate that at least 95% by weight of NO, is NO for all boiler types except residential furnaces, where
about 75% is NO. For utility vertical fired boilers use 105 1b/10 ? gal at full load and normal (>15%) excess air. Nitrogen oxides emissions from residual il combustion in
industrial and commercial boilers are related to fuel nitrogen content, estimated by the following empirical relationship: 1b NO,/10° gal = 20.54 + 104.39(N), where N is
the weight % of nitrogen in the oil. For example, if the fuel is 1% nitrogen, then N = 1.

References 6-8,14,17-19,56-61. CO emissions may increase by factors of 10 to 100 if the unit is improperly operated or not well maintained.

References 6-8,10,13-15,56-60,62-63. Fillerable PM is that particulate collected on or prior to the filter of an EPA Method 5 {or equivalent} sampling train. Particulate
emission factors for residual oil combustion are, on average, a fimction of fuel oil sulfur content where S is the weight % of sulfur in 0il. For example, if fuel oil is 1%
sulfur, thenS=1.

3 Based on data from new bumer designs. Pre-1970's bumer designs may emit filterable PM as high as 3.0 1b/10* gal.
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% Table 1.3-2. CONDENSABLE PARTICULATE MATTER EMISSION FACTORS FOR OIL COMBUSTION®
o0
CPM - TOT=! CPM - IOR=¢ CPM - ORG=
Firing EMISSION EMISSION
Configuration® Emission Factor FACTOR Emission Factor FACTOR Emission Factor EMISSION
(SCC) Controls (1b/10° gal) RATING (1b/10° gal) RATING (16/10° gal) FACTOR RATING
No. 2 oil fired All controls, or 1.3%¢ D 65% of CPM- D 35% of CPM-TOT D
(1-01-005-01, uncontrolled TOT emission emission factor®
1-02-005-01, factor*
1-03-005-01)
No. 6 oil fired {1~ | All controls, or 1.5 D 85% of CPM- E 15% of CPM-TOT E
01-004-01/04, 1- | uncontrolled TOT emission ) emission factor’
02-004-01, 1-03- factor!
004-01)

* All condensable PM is assumed to be less than 1.0 micron in diameter.

® No data are available for numbers 3, 4, and 5 oil. For number 3 oil, use the factors provided for number 2 oil. For numbers 4 and 5 oil, use the factors provided
for number 6 oil.

¢ CPM-TOT = total condensable particulate matter.
CPM-IOR = inorganic condensable particulate matter.
CPM-ORG = organic condensable particulate matter.

4 To convert to I6/MMBtu of No. 2 oil, divide by 140 MMBw/1(® gal. To convert to Ib/MMBtu of No. 6 oil, divide by 150 MMBw/1(* gal.

¢ References: 76-78.

f References: 79-82.
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Table 1.3-3. EMISSION FACTORS FOR TOTAL ORGANIC COMPOUNDS
(TOC), METHANE, AND NONMETHANE TOC (NMTOC) FROM UNCONTROLLED
FUEL OIL COMBUSTION®

EMISSION FACTOR RATING: A

TOC® Methane® NMTOC®
Emission Emission Emission
Firing Configuration Factor Factor Factor
(SCC) (1b/10* gal) (1b/10° gal) (1b/10° gal)
Utility boilers
No. 6 oil fired, normal firing (1-01-004-01) 1.04 0.28 0.76
No. 6 oil fired, tangential firing (1-01-004-04) 1.04 0.28 0.76
No. 5 oil fired, normal firing (1-01-004-05) 1.04 0.28 0.76
No. 5 oil fired, tangential firing (1-01-004-06) 1.04 0.28 0.76
No. 4 oil fired, normal firing (1-01-005-04) 1.04 0.28 0.76
No. 4 oil fired, tangential firing (1-01-005-05) 1.04 0.28 0.76
Industrial boilers
No. 6 oil fired (1-02-004-01/02/03) 1.28 1.00 0.28
No. 5 oil fired (1-02-004-04) 1.28 1.00 0.28
Distillate oil fired (1-02-005-01/02/03) 0.252 0.052 0.2
No. 4 oil fired (1-02-005-04) 0.252 0.052 0.2
Commercial/institutional/residential combustors
No. 6 oil fired (1-03-004-01/02/03) 1.605 0.475 1.13
No. 5 oil fired (1-03-004-04) 1.605 0.475 1.13
Distillate oil fired (1-03-005-01/02/03) 0.556 0.216 0.34
No. 4 oil fired (1-03-005-04) 0.556 0.216 0.34
Residential furnace (A2104004/A2104011) 2.493 1.78 0.713

* To convert from 1b/10° gal to kg/10° L, multiply by 0.12. SCC = Source Classification Code.
* References 29-32. Volatile organic compound emissions can increase by several orders of magnitude if
the boiler is improperly operated or is not well maintained.
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Table 1.3-4. CUMULATIVE PARTICLE SIZE DISTRIBUTION AND SIZE-SPECIFIC EMISSION FACTORS
FOR UTILITY BOILERS FIRING RESIDUAL OIL*

Cumulative Mass %
< Stated Size Cumulative Emission Factor Ib/10? gal)

Controlled Uncontrolled® ESP Controlled’ Scrubber Controlled®

Particle EMISSION EMISSION EMISSION

Size® Uncon- Emission FACTOR Emission FACTOR Emission FACTOR

{um) trolled ESP | Scrubber Factor RATING Factor RATING Factor RATING
15 80 75 100 6.7A C 0.05A E 0.50A D
& 10 71 63 100 5.9A C 0.042A E 0.50A D
é 6 58 52 100 48A C 0.035A E 0.50A D
& 25 52 41 97 43A C 0.028A E 0.48A D
g‘ 1.25 43 31 91 3.6A C 0.021A E 0.46A D
§' 1.00 39 28 84 33A C 0.018A E 0.42A D
4 0.625 20 20 64 1L.7A C 0.007A E 0.32A D
g TOTAL 100 100 100 8.3A C 0.067A E 0.50A D

* Reference 26. Source Classification Codes 1-01-004-01/04/05/06 and 1-01-005-04/05. To convert from 1b/16 gal to kg/nr’, multiply by 0.120.
ESP = electrostatic precipitator.
Expressed as aerodynamic equivalent diameter.,
¢ Particulate emisston factors for residual oil combustion without emission controls are, on average, a function of fuel oil grade and sulfur content
where S is the weight % of sulfur in the oil. For example, if the fuel is 1.00% sulfur, then S=1,
No. 6 oil: A=1.12(S) + 0.37
No.5eil: A=1.2
No. 4 0il: A=0.84
4 Estimated control efficiency for ESP is 99.2%.
¢ Estimated control efficiency for scrubber is 94%

-3

SI-¢'1




; Table 1.3-5. CUMULATIVE PARTICLE SIZE DISTRIBUTION AND SIZE-SPECIFIC EMISSION FACTORS FOR INDUSTRIAL
BOILERS FIRING RESIDUAL OIL*
Cumulative Mass % < Stated Size Cumulative Emission Factof (Ib/10° gal)
Uncontrolled Multiple Cyclone Controlled
Particle EMISSION EMISSION
Size® Multiple Cyclone FACTOR FACTOR
(um) Uncontrolled Controlled Emission Factor RATING Emission Factor RATING
15 91 100 7.59A D 1.67A E
10 86 95 T17A D 1.58A E
i : .
§ 6 77 72 6.42A D 1.17A E
[72]
g 2.5 56 22 4.67A D 0.33A E
5 1.25 39 21 3.25A D 0.33A E
5 1.00 36 21 3.00A D 0.33A E
S 0.625 30 —* 2.50A D —* NA
tn
TOTAL 100 100 8.34A D 1.67A E
* Reference 26. Source Classification Codes 1-02-004-01/02/03/04 and 1-02-005-04. To convert Ib/16 gal to kg/1(° L, multiply by 0.120. NA

= not applicable.

Expressed as aerodynamic equivalent diameter.

¢ Particulate emission factors for residual oil combustion without emission controls are, on average, a function of fuel oil grade and sulfur content
where S is the weight % of sulfur in the oil. For example, if the fuel is 1.0% sulfur, then S= 1.

No. 6 0il: A=1.12(S)+0.37

No.50il: A=12

No.4oil: A=0.84

Estimated control efficiency for multiple cyclone is 80%.

¢ Insufficient data.
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. Table 1.3-6. CUMULATIVE PARTICLE SIZE DISTRIBUTION AND
SIZE-SPECIFIC EMISSION FACTORS FOR UNCONTROLLED INDUSTRIAL BOILERS FIRING
DISTILLATE OIL*

EMISSION FACTOR RATING: E

Particle Size® (um) Cumulative Mass % s Stated Size Cumulmi(‘lflflia(?;‘li é:i?n Factor
15 68 1.33
10 50 1.00
6 30 0.58
25 12 0.25
1.25 9 0.17
1.00 8 0.17
0.625 2 0.04
TOTAL 100 2.00

* Reference 26. Source Classification Codes 1-02-005-01/02/03. To convert from 1b/10° gal to kg/10° L,
multiply by 0.12,
® Expressed as aerodynamic equivalent diameter.

Table 1.3-7. CUMULATIVE PARTICLE SIZE DISTRIBUTION AND
SIZE-SPECIFIC EMISSION FACTORS UNCONTROLLED COMMERCIAL BOILERS
. BURNING RESIDUAL OR DISTILLATE OIL?

EMISSION FACTOR RATING: D

Cumulative Emission Factor®
Cumulative Mass % < Stated Size (Ib/10° gal)

s ggaxbﬂ(c;‘}; ) Reé;)iﬁual Disglillate Reséi)cii}lal Dis(t)i}}ate
15 78 60 6.50A 1.17
10 62 55 5.17A 1.08

6 44 49 3.67A 1.00
2.5 23 42 1.92A 0.83
1.25 16 38 1.33A 0.75
1.00 14 37 1.17A 0.75
0.625 13 35 1.08A 0.67
TOTAL 100 100 8.34A 2.00

* Reference 26. Source Classification Codes: 1-03-004-01/02/03/04 and 1-03-005-01/02/03/04. To
convert from 1b/10° gal to kg/10° L, multiply by 0.12.
Expressed as aerodynamic equivalent diameter. ‘

¢ Particulate emission factors for residual oil combustion without emission controls are, on average, a
function of fuel oil e and sulfur content where S is the weight % of sulfur in the fuel. For example, if
the fuel is 1.0% sulfur, then S = 1.
No. 6 oil: A =1.12(S)+0.37 No. 4 oil: A=0.84

. No.5oil: A=1.2 No.2oil: A=0.24
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Figure 1.3-1. Cumulative size-specific emission factors for utility boilers firing residual oil.
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Figure 1.3-2. Cumulative size-specific emission factors for industrial boilers firing residual oil.
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Figure 1.3-3. Cumulative size-specific emission factors for uncontrolled industrial boilers firing
distillate oil.
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Figure 1.3-4. Cumulative size-specific emission factors for uncontrolled commercial boilers
burning residual and distillate oil.

9/98 External Combustion Sources 1.3-19




. Table 1,3-8, EMISSION FACTORS FOR NITROUS OXIDE (N,0),
POLYCYCLIC ORGANIC MATTER (POM), AND FORMALDEHYDE (HCOH)
FROM FUEL OIL COMBUSTION®

EMISSION FACTOR RATING: E

Emission Factor (Ib/10° gal)

Firing Configuration
(8CC) N,0° POM® HCOH*
Utility/industrial/commercial boilers
No. 6 oil fired 0.11 0.0011 - 0.0013¢ 0.024 - 0.061
{1-01-004-01, 1-02-004-01, 1-03-004-01)
Distillate oil fired 0.11 0.0033° 0.035 - 0.061
(1-01-005-01, 1-02-005-01, 1-03-005-01)
Residential furnaces (A2104004/A2104011) 0.05 ND ND
* To convert from Ib/10° gal to kg/10° L, multiply by 0.12. SCC = Source Classification Code. ND = no
data.
® References 45-46. EMISSION FACTOR RATING = B.
¢ References 29-32.
¢ Particulate and gaseous POM.
® Particulate POM only.

1.3-20 EMISSION FACTORS 9/98




Table 1.3-9. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS
FROM FUEL OIL COMBUSTION®

Average Emission EMISSION
Factor” FACTOR
Organic Compound (1b/10* Gal) RATING
Benzene 2.14E-04 ' C
Ethylbenzene 6.36E-05° E
Formaldehyde? 3.30E-02 C
Naphthalene 1.13E-03 C
1,1,1-Trichloroethane 2.36E-04° E
Toluene ' 6.20E-03 D
0-Xylene 1.09E-04° E
Acenaphthene 2.11E-05 C
Acenaphthylene 2.53E-07 D
Anthracene 1.22E-06 C
Benz(a)anthracene 4.01E-06 C
Benzo(b,k)fluoranthene 1.48E-06 C
Benzo(g,h,i)perylene 2.26E-06 C
IChrysene 2.38E-06 C
Dibenzo(a,h) anthracene 1.67E-06 D
Fluoranthene 4 84E-06 C
. Fluorene 4.47E-06 C
Indo(1,2,3-cd)pyrene 2.14E-06 C
Phenanthrene 1.05E-05 C
Pyrene 4.25E-06 C
lOCDD ‘ 3.10E-09° E

* Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

® References 64-72. To convert from 1b/10° gal to kg/10° L, multiply by 0.12.

¢ Based on data from one source test (Reference 67).

-4 The formaldehyde number presented here is based only on data from utilities using No. 6 oil. The
number presented in Table 1.3-7 is based on utility, commercial, and industrial boilers.
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§ Table 1.3-10. EMISSION FACTORS FOR TRACE ELEMENTS FROM DISTILLATE
FUEL OIL COMBUSTION SOURCES?
EMISSION FACTOR RATING: E
Emission Fact 2
Firing Configuration mission Factor (1b/10? Btu)
(SCC) As Be Cd Cr Cu Pb Hg Mn Ni Se Zn
Distillate oil fired 4 3 3 3 6 9 3 6 3 15 4

(1-01-005-01,

1-02-005-01,

1-03-005-01)
- * Data are for distillate oil fired boilers, SCC codes 1-01-005-01, 1-02-005-01, and 1-03-005-01. References 29-32, 40-44 and 83. To convert
Zz from Ib/10'% Btu to pg/J, multiply by 0.43.
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. Table 1.3-11. EMISSION FACTORS FOR METALS FROM UNCONTROLLED NO. 6

FUEL OIL COMBUSTION?®
Average Emission Factor™ ¢ EMISSION FACTOR
Metal (1b/10° Gal) RATING
Antimony 5.25E-03° E
Arsenic 1.32E-03 C
Barium 2.57E-03 D
Beryllium 2.78E-05 C
Cadmium 3.98E-04 C
Chloride 3.47E-01 D
Chromium 8.45E-04 C
|Chromium Vi 2.48E-04 C
Cobalt 6.02E-03 D
Copper 1.76E-03 c
Fluoride 3.73E-02 D
Lead 1.51E-03 C
Manganese 3.00E-03 C
Mercury 1.13E-04 C
Molybdenum 7.87E-04 D
Nickel 8.45E-02 C
. Phosphorous 9.46E-03 D
Selenium 6.83E-04 C
Vanadium 3.18E-02 D
Zing 2.91E-02 D

* Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

® References 64-72. 18 of 19 sources were uncontrolled and 1 source was controlled with low efficiency
ESP. To convert from Ib/10* gal to kg/10* L, multiply by 0.12.

* References 29-32,40-44.

A For oil/water mixture, reduce factors in proportion to water content of the fuel (due to dilution). To
adjust the listed values for water content, multiply the listed value by 1-decimal fraction of water (ex: For
fuel with 9 percent water by volume, multiply by 1-0.9=.91).
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Table 1.3-12. DEFAULT CO, EMISSION FACTORS FOR LIQUID FUELS*

EMISSION FACTOR RATING: B

Density® Emission Factor (Ib/10
Fuel Type %CP (Ib/gal) gal)
No. 1 (kerosene) 86.25 6.88 21,500
No. 2 87.25 7.05 22,300
Low Sulfur No. 6 87.26 7.88 25,000
High Sulfur No. 6 85.14 7.88 24,400

* Based on 99% conversion of fuel carbon content to CO,. To convert from Ib/gal to gram/cm’, multiply
by 0.12. To convert from Ib/10? gal to kg/m’, multiply by 0.12.

® Based on an average of fuel carbon contents given in references 73-74.

¢ References 73, 75.
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Table 1.3-13. POSTCOMBUSTION 802 CONTROLS FOR FUEL OIL COMBUSTION SOURCES

Typical Control
Control Technology Process Efticiencies Remarks
Wet scrubber Lime/limestone 80-95+% Applicable to high-sulfur
fuels, Wet sludge product
Sodium carbonate 80-98% 5-430 MMBtw/hr typical
application range, High reagent
costs
Magnesium 80-95+% Can be regenerated
oxide/hydroxide
Dual alkali 90-96% Uses lime to regenerate
sodium-based scrubbing
liquor
Spray drying Calcium hydroxide 70-90% Applicable to low-and
slurry, vaporizes in medium-sulfur fuels,
spray vessel Produces dry product
Fumace injection Dry calcium 25-50% Commercialized in Europe,
carbonate/hydrate Several U.S. demonstration
injection in upper projects underway
furnace cavity
Duct injection Dry sorbent injection 25-50+% Several R&D and
into duct, sometimes demonstration projects
combined with water underway, Not yet
spray Commercially available in the
U.S,
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Table 1.3-14. NO, CONTROL OPTICNS FOR OIL-FIRED BOILERS®

NO, Reduction Potential
(%)
Residual Distillate Range Of Commercial Availability/
Control Technique Description Of Technique Qil Qil Application R&D Status Comments

Low Excess Reduction of combustion air Oto28 Oto 24 Generally excess O, | Available for boilers with Added benefits included
Air (LEA) can be reduced to sufficient operational increase in boiler efficiency.

. 2.5% representing a | flexibility. Limited by increase in CO,
3% drop from HC, and smoke emissions.
baseline

Staged Fuel-rich firing bumers with 20 to 50 17to 44 | 70-90% bumner Technique is applicable on | Best implemented on new
Combustion secondary combustion air ports stoichiometries can | packaged and field-erected ] units. Retrofit is probably not
(5C) be used with proper | units. However, not feasible for most units,

instatlation of commercially available for | especially packaged ones.
secondary air ports | all design types.

Burners Out One or more burners en air 10 to 30 ND Most effective on Available. Requires carefitl sefection of
of Service only. Remainder of burners boilers with 4 or BOOS pattern and control of
{BOOS) firing fuel-rich more burners in a air flow. May result in boiler

square pattem. de-rating unless fuel delivery
system is modified.

Flue Gas Recirculation of portion of flue 15 to 30 58t073 | Upto25-30%of Available. Best suited for Requires extensive
Recirculation gas to bumers flue gas recycled. new units. modifications to the bumer
{FGR) Can be implemented and windbox. Possible flame

on most design instability at high FGR rates.
types.

Flue Gas Combined techniques of FGR 25t 53 73te 77 | Maximum FGR Available for boilers with May not be feasible on all
Recirculation and staged combustion rates set at 25% for | sufficient operational existing boiler types. Best
Plus Staged distitlate oil and flexibility. implemented on new units.
Combustion 20% for residual oil.
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Table 1.3-14 (cont.}.

NO, Reduction Potential
(%)
Residual Distiltate Range Of Commercial Availability/
Control Technique Description Of Technique Qil Qil Application R&D Status Comments

Load Reduction Reduction of air and fuel flow 33% 3% Applicable to all Available in retrofit Technique not effective when

{LR}) to all bumers in service decrease to | decrease to | boiler types and applications. it necessitates an increase in
5% 17% sizes. Load can be excess O, levels. LR possibly
increase in | increasein | reduced 1o 25% of implemented in new designs
No, NO, maximum. as reduced combustion
intensity (i. e., enlarged
furnace plan area).

Low NQ, New bumer designs with 2010 50 201050 | New bumers Commercially available. Specific emissions data from
Burners controlled air/fuel mixing and described generally industrial boilers equipped
(LNB) increased heat dissipation applicable to all with LNB are lacking.

boilers.

Reduced Air Bypass of combustion air 5t016 ND Combustion air Available. Application of this technique
Preheat (RAF) preheater temperature can be on new boilers requires

reduced to ambient instaflation of altemnate heat
conditions. recovery system (e. g., an
economizer).

Seleclive Injection of NH; orurea asa 4010 70 401070 | Applicable for large | Commercially offered but Elaborate reagent injection,
Noncatalytic reducing agent in the flue gas packaged and field- | not widely demonstrated on | monitoring, and control system
Reduction erected watertube large boilers. required. Possible load

(SNCR) boilers. May not be restrictions on boilers and air
feasible for fire-tube preheater fouling when
boilers. burning high sulfur oil. Must

have sufficient residence time
at correct temperature.

Conventional Injections of NH, in the Upto90% | Upto90% | Typically large Commercially offered but Applicable to most boiler
Selective presence of a catalyst (usually {estimated) | (estimated) | boiler designs net widely demonstrated. designs as a retrofit
Catalytic upstream of air heater). technology or for new boilers.
Reduction (SCR)
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Table 1.3-14 {cont.}.

NO, Reduction Potential
(%)
. Residual Distillate Range Of Commercial Availability/
Control Technique Description Of Technique Qil Qil Application R&D Status Comments

Air Heater (SCR) Catalyst-coated baskets in the 40-65 40-65 Boilers with Available but not widety Design must address pressure
air heater. (estimated) | (estimated) | rotating-basket air demonstrated drop and maintain heat

heaters transfer.

Duct SCR A smaller version of 30 30 Typically large Available but not widely Location of SCR in duct is
conventional SCR is placed in (estimated) | (estimated) | boiler designs demonstrated. temperature dependent.
existing ductwork

Activated Carbon | Activated carbon catalyst, ND ND Typically large Available but not widely High pressure drop.

SCR installed downstream of air boiler designs demonstrated.
heater.

Oil/Water Oil/water fuel with emulsifying 4] ND Firetube boilers Available but not widely Thermal efficiency reduced

| Emulsified Fuel*® | agent demonstrated due to water content
* ND = no data.

* Test conducted by EPA using commercially premixed fuel and water (9 percent water) containing a petroleum based emulsifying agent. Test boiler was a 2400 Ib/hr,
15 psig Scotch Marine firetube type, fired at 2 x 10° Btu/hr.




Table 1.3-15. EMISSION FACTORS FOR NO. 6 OIL/WATER EMULSION IN
INDUSTRIAL/COMMERCIAL/INSTITUTIONAL BOILERS®

Emission Factor
Pollutant (1b/10° gal) Factor Rating Comments
cCO 1.90 C 33% Reduction from plain oil
NO, 38.0 C 41% Reduction
PM 14.9 C 45% Reduction

* Test conducted by EPA using commercially premixed fuel and water (9 percent water) containing a

petroleum based emulsifying agent. Test boiler was a 2400 1b/hr, 15 psig Scotch Marine firetube type,
fired at 2 x 10° Btu/hr.
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Errata to section 1.3, Fuel 0il Combustion, 9/98 version.

1. In table 1.3-1, for boilers > 100 million BTU/hr, the S02 emission factor for
. fired and for no. 2 oil fired with LNB/FGR, is 1425, not 157S.

2. Also in table 1.3-1, for boilers < 100 million BTU/hr, the filterable PM emiss

no. 6 oil fired is 9.19(8)+3.22, not 10. The factor for no. 5 0il fired is 10, n
These two factors were reversed.

http://www.epa.gov/ttn/chief/ap42/1-3erra.txt 4/20/2000




14 Natural Gas Combustion
1.4.1  General'?

Natural gas is one of the major combustion fuels used throughout the country. It is mainly used to
generate industrial and utility electric power, produce industrial process steam and heat, and heat
residential and commercial space. Natural gas consists of a high percentage of methane (generally above
85 percent) and varying amounts of ethane, propane, butane, and inerts (typically nitrogen, carbon dioxide,
and helium). The average gross heating value of natural gas is approximately 1,020 British thermal units
per standard cubic foot (Btw/scf), usually varying from 950 to 1,050 Btu/scf, '

1.4.2  Firing Practices®*

There are three major types of boilers used for natural gas combustion in commercial, industrial,
and utility applications: watertube, firetube, and cast iron. Watertube boilers are designed to pass water
through the inside of heat transfer tubes while the outside of the tubes is heated by direct contact with the
hot combustion gases and through radiant heat transfer. The watertube design is the most common in
utility and large industrial boilers. Watertube boilers are used for a variety of applications, ranging from
providing large amounts of process steam, to providing hot water or steam for space heating, to generating
high-temperature, high-pressure steam for producing electricity. Furthermore, watertube boilers can be
distinguished either as field erected units or packaged units.

Field erected boilers are boilers that are constructed on site and comprise the larger sized watertube
boilers. Generally, boilers with heat input levels greater than 100 MMBtu/hr, are field erected. Field
erected units usually have multiple burners and, given the customized nature of their construction, also
have greater operational flexibility and NO, control options. Field erected units can also be further
categorized as wall-fired or tangential-fired. Wall-fired units are characterized by multiple individual
burners located on a single wall or on opposing walls of the furnace while tangential units have several
rows of air and fuel nozzles located in each of the four comers of the boiler.

Package units are constructed off-site and shipped to the location where they are needed. While the
heat input levels of packaged units may range up to 250 MMBtu/hr, the physical size of these units are
-constrained by shipping considerations and generally have heat input levels less than 100 MMBtwhr.
Packaged units ate always wall-fired units with one or more individual bumers. Given the size limitations
imposed on packaged boilers, they have limited operational flexibility and cannot feasibly incorporate some
NQ, control options.

Firetube boilers are designed such that the hot combustion gases flow through tubes, which heat
the water circulating outside of the tubes. These boilers are used primarily for space heating systems,
industrial process steam, and portable power boilers. Firetube boilers are almost exclusively packaged
units. The two major types of firetube units are Scotch Marine boilers and the older firebox boilets. In
cast iron boilers, as in firetube boilers, the hot gases are contained inside the tubes and the water being
heated circulates outside the tubes, However, the units are constructed of cast iron rather than steel.
Virtually all cast iton boilers are constructed as package boilers. These boilets are used to produce either
low-pressure steam or hot water, and are most commonly used in small commercial applications.

Natural gas is also combusted in residential boilers and furnaces. Residential boilers and furnaces
generally resemble firetube boilers with flue gas traveling through several channels or tubes with water or
air circulated outside the channels or tubes.
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1.4.3 Emissions**

The emissions from natural gas-fired boilers and furnaces include nitrogen oxides (NO,), carbon
monoxide (CO), and carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0O), volatile organic
compounds (VOCs), trace amounts of sulfur dioxide (SO,), and particulate matter (PM).

Nitrogen Oxides -

Nitrogen oxides formation occurs by three fundamentally different mechanisms. The principal
mechanism of NO, formation in natural gas combustion is thermal NO,. The thermal NO, mechanism
occurs through the thermal dissociation and subsequent reaction of nitrogen (N,) and oxygen (O,)
molecules in the combustion air. Most NO, formed through the thermal NO, mechanism occurs in the high
temperature flame zone near the burners. The formation of thermal NO, is affected by three fumace-zone
factors: (1) oxygen concentration, (2) peak temperature, and (3) time of exposure at peak temperature. As
these three factors increase, NO, emission levels increase. The emission trends due to changes in these
factors are fairly consistent for all types of natural gas-fired boilers and furnaces. Emission levels vary
considerably with the type and size of combustor and with operating conditions (e.g., combustion air
temperature, volumetric heat release rate, load, and excess oxygen level).

The second mechanism of NO, formation, called prompt NO,, occurs through early reactions of
nitrogen molecules in the combustion air and hydrocarbon radicals from the fuel. Prompt NO, reactions
occur within the flame and are usually negligible when compared to the amount of NO, formed through the
thermal NO, mechanism. However, prompt NO, levels may become significant with ultra-low-NO,
burners.

The third mechanism of NO, formation, called fuel NO,, stems from the evolution and reaction of
fuel-bound nitrogen compounds with oxygen. Due to the characteristically low fuel nitrogen content of
natural gas, NO, formation through the fuel NO, mechanism is insignificant.

Carbon Monoxide -

The rate of CO emissions from boilers depends on the efficiency of natural gas combustion.
Improperly tuned boilers and boilers operating at off-design levels decrease combustion efficiency resulting
in increased CO emissions. In some cases, the addition of NO, control systems such as low NO, bumers
and flue gas recirculation (FGR) may also reduce combustion efficiency, resulting in higher CO emissions

“relative to uncontrolled boilers.

Volatile Organic Compounds -

The rate of VOC emissions from boilers and furnaces also depends on combustion efficiency.
VOC emissions are minimized by combustion practices that promote high combustion temperatures, long
residence times at those temperatures, and turbulent mixing of fuel and combustion air. Trace amounts of
VOC species in the natural gas fuel (e.g., formaldehyde and benzene) may also contribute to VOC
emissions if they are not completely combusted in the boiler,

Sulfur Oxides -

Emissions of SO, from natutal gas-fired boilers are low because pipeline quality natural gas
typically has sulfur levels of 2,000 grains per million cubic feet. However, sulfur-containing odorants are
added to natural gas for detecting leaks, leading to small amounts of SO, emissions. Boilers combusting
unprocessed natural gas may have higher SO, emissions due to higher levels of sulfur in the natural gas.
For these units, a sulfur mass balance should be used to determine SO, emissions.
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Particulate Matter -

Because natural gas is a gaseous fuel, filterable PM emissions are typically low. Particulate
matter from natural gas combustion has been estimated to be less than 1 micrometer in size and has
filterable and condensable fractions. Particulate matter in natural gas combustion are usually larger
molecular weight hydrocarbons that are not fully combusted. Increased PM emissions may result from
poor air/fuel mixing or maintenance problems.

Greenhouse Gases -*°

CO,, CH,, and N,0 emissions are all produced during natural gas combustion. In properly tuned
boilers, nearly all of the fuel carbon (99.9 percent) in natural gas is converted to CO, during the
combustion process. This conversion is relatively independent of boiler or combustor type. Fuel carbon
not converted to CO, results in CH,, CO, and/or VOC emissions and is due to incomplete combustion.
Even in boilers operating with poor combustion efficiency, the amount of CH,, CO, and VOC produced is
insignificant compared to CO, levels.

Formation of N,O during the combustion process is affected by two furnace-zone factors. N,O
emissions are minimized when combustion temperatures are kept high (above 1475°F) and excess oxygen is
kept to a minimum (less than 1 percent).

Methane emissions are highest during low-temperature combustion or incomplete combustion, such
as the start-up or shut-down cycle for boilers. Typically, conditions that favor formation of N,O also favor
emissions of methane.

1.4.4 Controls™'®

NOQ, Controls -

Currently, the two most prevalent combustion control techniques used to reduce NO, emissions
from natural gas-fired boilers are flue gas recirculation (FGR) and low NO, bumers. In an FGR system, a
portion of the flue gas is recycled from the stack to the burner windbox. Upon entering the windbox, the
recirculated gas is mixed with combustion air prior to being fed to the burner. The recycled flue gas
consists of combustion products which act as inerts during combustion of the fuel/air mixture. The FGR
~ system reduces NO, emissions by two mechanisms. Primarily, the recirculated gas acts as a dilutent to
‘reduce combustion temperatures, thus suppressing the thermal NO, mechanism. To a lesser extent, FGR
also reduces NO, formation by lowering the oxygen concentration in the primary flame zone. The amount
of recirculated flue gas is a key operating parameter influencing NO, emission rates for these systems. An
FGR system is normally used in combination with specially designed low NO, burners capable of
sustaining a stable flame with the increased inert gas flow resulting from the use of FGR. When low NO,
bumers and FGR are used in combination, these techniques are capable of reducing NO, emissions by 60
to 90 percent.

Low NO, burners reduce NO, by accomplishing the combustion process in stages. Staging
partially delays the combustion process, resulting in a cooler flame which suppresses thermal NO,
formation. The two most common types of low NO, burners being applied to natural gas-fired boilers are
staged air burners and staged fuel bumers. NO, emission reductions of 40 to 85 percent (relative to
uncontrolled emission levels) have been observed with low NO, burners.

Other combustion control techniques used to reduce NO, emissions include staged combustion and
gas reburning. In staged combustion (e.g., burners-out-of-service and overfire air), the degree of staging is
a key operating parameter influencing NO, emission rates. Gas rebuming is similar to the use of overfire
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in the use of combustion staging. However, gas reburning injects additional amounts of natural gas in the
upper furnace, just before the overfire air ports, to provide increased reduction of NO, to NO,.

Two postcombustion technologies that may be applied to natural gas-fired boilers to reduce NO,
emissions are selective noncatalytic reduction (SNCR) and selective catalytic reduction (SCR). The SNCR
system injects ammonia (NH;) or urea into combustion flue gases (in a specific temperature zone) to reduce
NO, emission. The Alternative Control Techniques (ACT) document for NO, emissions from utility
boilers, maximum SNCR performance was estimated to range from 25 to 40 percent for natural gas-fired
boilers.”? Performance data available from several natural gas fired utility boilers with SNCR show a 24
percent reduction in NO, for applications on wall-fired boilers and a 13 percent reduction in NO, for
applications on tangential-fired boilers." In many situations, a boiler may have an SNCR system installed
to trim NO, emissions to meet permitted levels. In these cases, the SNCR system may not be operated to
achieve maximum NO, reduction. The SCR system involves injecting NH; into the flue gas in the
presence of a catalyst to reduce NO, emissions. No data were available on SCR performance on natural
gas fired boilers at the time of this publication. However, the ACT Document for utility boilers estimates
NO, reduction efficiencies for SCR control ranging from 80 to 90 percent.

Emission factors for natural gas combustion in boilers and furnaces are presented in Tables 1.4-1,
1.4-2, 1.4-3, and 1.4-4."" Tables in this section present emission factors on a volume basis (Ib/10° scf). To
convert to an energy basis (Ib/MMBtu), divide by a heating value of 1,020 MMBtw/10° scf, For the
purposes of developing emission factors, natural gas combustors have been organized into three general
categories: large wall-fired boilers with greater than 100 MMBtu/hr of heat input, boilers and residential
furnaces with less than 100 MMBtwhr of heat input, and tangential-fired boilers. Boilers within these
categories share the same general design and operating characteristics and hence have similar emission
characteristics when combusting natural gas.

Emission factors are rated from A to E to provide the user with an indication of how “good” the
factor is, with “A” being excellent and “E” being poor. The criteria that are used to determine a rating for
an emission factor can be found in the Emission Factor Documentation for AP-42 Section 1.4 and in the
introduction to the AP-42 document,

1.4.5 Updates Since the Fifth Edition

The Fifth Edition was released in January 1995. Revisions to this section are summarized below.
For further detail, consult the Emission Factor Documentation for this section. These and other documents
can be found on the Emission Factor and Inventory Group (EFIG) home page

(http://www.epa.gov/ttn/chief).

Supplement D, March 1998

. Text was revised conceming Firing Practices, Emissions, and Controls,

. All emission factors were updated based on 482 data points taken from 151 source tests. Many
new emission factors have been added for speciated organic compounds, including hazardous air
pollutants.

July 1998 - minor changes

. Footnote D was added to table 1.4-3 to explain why the sum of individual HAP may exceed VOC
or TOC, the web address was updated, and the references were reordered.
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Table 1.4-1. EMISSION FACTORS FOR NITROGEN OXIDES (NO,) AND CARBON MONOXIDE (CO)

;.‘: FROM NATURAL GAS COMBUSTION?
NO,® co
Combustor Type Emission Emission
(MMBtu/hr Heat Input) Emission Factor Factor Emission Factor Factor
[SCC] (1b/10% sch Rating (Ib/10° scf) Rating
Large Wall-Fired Boilers
(>100)
[1-01-006-01, 1-02-006-01, 1-03-006-01]
Uncontrolled (Pre-NSPS)* 280 A 84 B
- Uncontrolled (Post-NSPS)* 190 A 84 B
E Controlled - Low NO, bumers 140 A 84 B
A Controlled - Flue gas recirculation 100 D 84 B
o Small Boilers
z (<100)
8 [1-01-006-02, 1-02-006-02, 1-03-006-02, 1-03-006-03)
E Uncontrolled 100 B 84 B
% Controlled - Low NO, burners 50 D 84 ‘ B
= Controlled - Low NO, bumers/Flue gas recirculation 12 C 84 B
% Tangential-Fired Boilers
w (All Sizes)
8 [1-01-006-04]
g Uncoentrolled 170 A 24 C
& Controlled - Flue gas recirculation 76 D 98 D
Residential Furnaces
(<0.3)
[No SCC]
Uncontrolled ' 94 B 40 B

* Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. To convert from Ib/10 ® scf to kg/10° m®, multiply by 16.
Emission factors are based on an average natural gas higher heating value of 1,020 Btu/scf. To convert from 1b/10 *scf to Ib/MMBtu, divide by 1,020. The
emission factors in this table may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified
heating value to this average heating value. SCC = Source Classification Code. ND =no data. NA = not applicable.
Expressed as NO,. For large and small wall fired boilers with SNCR control, apply a 24 percent reduction to the appropriate NO x emission factor. For
tangential-fired boilers with SNCR control, apply a 13 percent reduction to the appropriate NO ,, emission factor.
¢ NSPS=New Source Performance Standard as defined in 40 CFR 60 Subparts D and Db. Post-NSPS units are boilers with greater than 250 MMBtu/hr of
heat input that commenced construction modification, or reconstruction after August 17, 1971, and units with heat input capacities between 100 and
250 MMBtw/hr that commenced construction modification, or reconstruction after June 19, 1984.




. TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLLUTANTS AND GREENHOUSE GASES
FROM NATURAL GAS COMBUSTION®

Emission Factor
Pollutant (1b/10° scf) Emission Factor Rating
Cco,’ 120,000 A
Lead 0.0005
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NOy burner) 0.64 E
PM (Total)® 7.6 D
PM (Condensable)® 5.7 D
PM (Filterable)® 1.9 B
SO, ‘ 0.6 A
TOC 11 B
Methane 2.3 B
. vOC 5.5 C

* Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from 1b/10° scf to kg/10° m®, multiply by 16. To
convert from 1b/10° scf to 1b/MMB, divide by 1,020. The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value. TOC = Total Organic Compounds,

VOC = Volatile Organic Compounds,

® Based on approximately 100% conversion of fuel carbon to CO,. CO,[Ib/10° scf] = (3.67) (CON)
(CXD), where CON = fractional conversion of fuel carbon to CO,, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x10* Ib/10° scf.

¢ All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Therefore, the PM emission factors presented here may be used to estimate PM,,, PM, 5 or PM,
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.

4 Based on 100% conversion of fuel sulfur to SO,.

Assumes sulfur content is natural gas of 2,000 grains/10° scf. The SO, emission factor in this table can
be converted to other natural gas sulfur contents by multiplying the SO, emission factor by the ratio of
the site-specific sulfur content (grains/10° scf) to 2,000 grains/10° scf.
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\
. TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION®
Emission Factor
CAS No. Pollutant (1b/10° scf) Emission Factor Rating
91-57-6 2-Methylnaphthalene® © 2.4E-05 D
56-49-5 3-Methylchloranthrene®® <1.8E-06 E
7,12-Dimethylbenz(a)anthracene® <1.6E-05 E

83-32-9 Acenaphthene® <1.8E-06 E
203-96-8 Acenaphthylene®® <1.8E-06 E
120-12-7 | Anthracene® <2.4E-06 E
56-55-3 Benz(a)anthracene®® <1.8E-06 E
71-43-2 Benzene® 2.1E-03 B
50-32-8 Benzo(a)pyrene®* <1.2E-06 E
205-99-2 Benzo(b)fluoranthene®* <1.8E-06 E
191-24-2 Benzo(g,h,i)perylene® <1.2E-06 E

. 205-82-3 | Benzo(k)fluoranthene®™ <1.8E-06 E
106-97-8 Butane 2.1E+00 E
218-01-9 Chrysene®* <1.8E-06 E
53-70-3 Dibenzo(a,h)anthracene™ <1.2E-06 E
25321-22-6 | Dichlorobenzene® 1.2E-03 E
74-84-0 Ethane 3.1E+00 E
“206-44-0 Fluoranthene®™ 3.0E-06 E
86-73-7 Fluorene®* 2.8E-06 E
50-00-0 Formaldehyde® 7.5E-02 B
110-54-3 Hexane® 1.8E+00 E
193-39-5 Indeno(1,2,3-cd)pyrene™ <1.8E-06 E
91-20-3 Naphthalene® 6.1E-04 E
109-66-0 Pentane 2.6E+00 E
85-01-8 Phenanathrene®™ 1.7E-05 D

®
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)

Emission Factor
CAS No. Pollutant (1b/10° scf) Emission Factor Rating
74-98-6 Propane 1.6E+00 E
129-00-0 Pyrene™*® 5.0E-06 E
108-88-3 Toluene® 3.4E-03 C

* Reference 11. Units are in pounds of pollutant pet million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from 1b/10° scf to kg/10¢ m®, multiply by 16. To
convert from 1b/10° scf to Ib/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than
symbol are based on method detection limits.

® Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.

¢ HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of
the Clean Air Act.

¢ The sum of individual organic compounds may exceed the VOC and TOC emission factors due to
differences in test methods and the availability of test data for each pollutant.
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TABLE 1.4-4, EMISSION FACTORS FOR METALS FROM NATURAL GAS COMBUSTION?

Emission Factor
CAS No. Pollutant (1b/10° scf) Emission Factor Rating
7440-38-2 Arsenic® 2.0E-04 E
7440-39-3 Barium 4.4E-03
7440-41-7 Beryllium® <1.2E-05 E
7440-43-9 Cadmium® 1.1E-03 D
7440-47-3 Chromium® 1.4E-03 D
7440-48-4 Cobalt® 8.4E-05 D
7440-50-8 Coppet 8.5E-04 c
7439-96-5 Manganese® 3.8E-04 D
7439-97-6 Mercury® 2.6E-04 D
7439-98-7 Molybdenum 1.1E-03 D
7440-02-0 Nickel® 2.1E-03 C
7782-49-2 Selenium® <2.4E-05 E
. 7440-62-2 Vanadium 2.3E-03 D
7440-66-6 Zinc 2.9E-02 E

* Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. Emission factors preceeded by a less-than symbol are based
on method detection limits. To convert from 1b/10° scf to kg/10° m?®, multiply by 16. To convert from
16/10° scf to 1b/MMBHtu, divide by 1,020,

® Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act.
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AP-42 Section 1.4; Natural Gas Combustion Data Files

The data that supports the emission factors are presented in summary in the background report and
are reported more completely in an electronic database. The database is in Microsoft Access 97®,
The file is located on the CHIEF web site at http://www.epa.gov/ttn/chief/ap42c1.html.



: Texas Administrative Code Page 1 of 2

selPrev Rule Texas Administrative Code =~ NextRule>

TITLE 30 ENVIRONMENTAL QUALITY

PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION

CHAPTER 106 EXEMPTIONS FROM PERMITTING

SUBCHAPTER G COMBUSTION

RULE §106.183 Boilers, Heaters, and Other Combustion Devices
(Previously SE 7)

Boilers, heaters, drying or curing ovens, furnaces, or other combustion units, but not including
stationary internal combustion engines or turbines are exempt, provided that the following conditions
are met,

(1) The only emissions shall be products of combustion of the fuel.

(2) The maximum heat input shall be 40 million British thermal unit (Btu) per hour with the fuel
being:

(A) sweet natural gas;
(B) liquid petroleum gas;

(C) fuel gas containing no more than 0.1 grain of total sulfur compounds, calculated as sulfur, per dry
standard cubic foot; or

(D) combinations of the fuels in subparagraphs (A)-(C) of this paragraph.

(3) Distillate fuel oil shall be fired as a backup fuel only. Firing shall be limited to 720 hours per year.
The fuel oil shall contain less than 0.3% sulfur by weight and shall not be blended with waste oils or
solvents.

(4) All gas fired heaters and boilers with a heat input greater than ten million Btu per hour (higher
heating value) shall be designed such that the emissions of nitrogen oxides shall not exceed 0.1
pounds per million Btu heat input.

(5) Records of hours of fuel oil firing and fuel oil purchases shall be maintained on-site on a two-year
rolling retention period and made available upon request to the commission or any local air pollution
control agency having jurisdiction.

Source Note: The provisions of this §106.183 adopted to be effective June 18, 1997, 22 TexReg
5668.
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Volume 6: Permits
6-1: Air Emissions Title V Nonapplicability Determination

STORAGE TANK AND CHANGE OF SERVICE

CSSA uses a 10,000-gallon horizontal fixed roof tank for storage and dispensing of
vehicle gasoline. In addition, six smaller tanks are associated with the storage of diesel
fuel for standby boilers and generators (Building 1, Building 201, Building 36, Building
46, Building 99, and radio tower) Emissions of VOCs from these tanks were estimated
using v4.07 of the EPA TANKS computer program. TANKS is a Windows-based
computer software program that estimates VOC and HAP emissions from fixed- and
floating-roof storage tanks. TANKS is based on the emission estimation procedures from
Chapter 7 of EPA's AP-42.

While total VOC losses from diesel tanks were very small (less than 2 pounds per
year) due to its low volatility, the VOC losses from the refueling tank were estimated at
about 1 ton per year.

These sources are exempt from permitting based on 30 TAC § 106.478 because the
maximum vapor pressures of the stored materials are less than 11 psia. The exemption
does not need to be registered with the TNRCC since the capacity of each tank is less
than 25,000 gallons. (Other requirements also exist; refer to the actual exemption citation
provided for specifics.)

WPARAUSOIJOBS!73452 1 Encyclapedia Hand Copy\olnme 6\Vol 6-1\Air cissionsreportdoc 3= 7() Ju ly 2000




Bidg Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Tank Identification and Physical Characteristics

Identification
User Identification: Bldg 1
City: Boeme
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Diesel storage tank {1000 gal) associated with standby generator at Building 1.
Tank Dimensions
Shell Length {ft): 12.00
Diameter (ft): 4.00
Volume (gallons): 1,000.00
Tumovers: 2.60
Net Throughput (galfyr): 2,600.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N
Paint Characteristics
Shell Color/Shade: WhiteAVhite
Shell Condition: Good
Breather Vent Seitings
Vacuum Settings {psig}): -0.03
Pressure Settings (psig): 0.03

Meteorological Data used in Emissions Calculations: San Antonio, Texas (Avg Atmospheric Pressure = 14.33 psia)
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Bldg Horizontal Tank
Camp Stanley Storage Activity Boemne, Texas

TANKS 4.0
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Liquid
Dalty Liquid Surf. Bulk Vapor Liquid Vapor
Temperatures [deg F} Temp. Vapor Pressures {psia} Mol Mass Mass Mot. Basis for Vapor Pressure
Mixtura/Component Month Avg. Min. Max. {deg F} Avg. Min. Max. Weight Fract. Fract Weight _Calculath
Distiftate fuel il no. 2 All 7073 84.95 76.52 B3.64 0.0092 0.0078 0.0110 130.0000 - 188.0C Option 5: A=12.101, B=8207
1,2,4-Trimethylbenzene 0.0311 0.0249 0.0386 120.1900 00400 0.0490 12018 Option 2: A=7.04383, B=1573.267,
C=208.56
Benzene 1.5614 1.3375 1.8154 78.1100 0.0000 0.002¢ 76.11  Option 2: A=6.805, B=1211.033, C=220.79
Ethylbenzene 01582 01287 0.1887 106.1700 0.0001 0.0032 106.17 Option 2 A=6.875, B=1424.255, C=213.21
Hexane {-n} 25128 29 2.8949 86.1700 0.0000 0.0004 86.17 Option 2: A=6.876, B=1171.17, C=224.41
Toluene 0.4574 0.3844 0.5417 92.1300 0.0003 0.0231 92.13 Option 2: A=8.954, B=1344.8, C=219.48
Unidentified Components 0.0078 0.0071 0.0075 134.5415 0.8566 0.8826 169.80
Xylene {-m} 0.1308 0.1073 0.1580 106.1700 0.0029 0.05587 106.17 Option 2 A=7.000, B=1462.288, C=215.11
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Bidg Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

: TANKS 4.0
Emissions Report - Summary Format
Individual Tank Emission Totals

Annual Emissions Report

Losses{lbs)
Components Working Loss Breathing Loss Total Emissions
Distiltate fuel oil no. 2 0.07 0.29 0.38
Hexane (-n} 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.01 0.01
Ethylbenzene 0.00 0.00 0.00
Xylene {-m) 0.00 0.02 0.02
1,2 4-Trimethylbenzene 0.00 0.01 0.02
Unidentified Components 0.06 0.25 0.31
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Bidg 20 Horizontal Tank
Camp Stanley Storage Activity Boemne, Texas

: TANKS 4.0
Emissions Report - Summary Format
Tank ldentification and Physical Characteristics

identification
User Identification: Bldg 201
City: Boeme
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank; Horizontal Tank
Description: Diesel storage tank (2000 gal) associated with standby generator at Building 201.
Tank Dimensions
Sheli Length (ft): 12.00
Diameter (ft): 5.00
Volume {gallons): 2,000.00
Tumovers: 2.00
Net Throughput (galfyr): 4,000.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n}: N
Paint Characteristics
Shell Color/Shade: WhiteAWhite
Shell Condition: Good
Breather Vent Settings
Vacuum Settings (psig): 0.03
Pressure Seftings {psig): 0.03

Meteorological Data used in Emissions Calculations: San Antonio, Texas {Avg Atmospheric Pressure = 14.33 psia)

4/20/2000 3:12:54 PM Page 4




Bldg 20 Horizontal Tank
Camp Staniey Storage Activity Boerne, Texas
Emissions Report - Summary Format
Liquid Contents of Storage Tank
Liquid
Daaily Liqirid Surt. Bufk Vapor Liquid Vapor
Temperatures (deg F) Temp. Vapor Pressures (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Comp Month Avg. Min, Max {deg F} Avg. Mip. Max, Weight Fract. Fract Weight _Calculati
Distillate fuel oil no. 2 A 7073 84.95 76.52 68.64 0.0092 £.0076 00110 130.0000 188.00 Option 5: A=12.101, B=8907
1,2,4-Trimethylbenzene 0.0311 0.0249 0.0336  120.1900 0.0100 0.0450 12019 Opftion 2: A=7.04383, B=1573.267,
C=206.56
Benzene 1.5614 1.3375 1.8154 781100 0.0000 0.0020 78.11 Option 2: A=6.905, B=1211.033, C=220.79
Ethylbenzene 0.1562 6.1267 0.1887 1061700 0.0001 0.0032 106.17 Option 2: A=6.975, B=1424.255, C=213.1
Hexane {-n} 25128 21731 2.8049 86.1700 0.0000 0.0004 86.17 Opfion 2: A=6.878, B=1171.17, C=224.41
Tolusne 0.4574 0.3844 0.5417 §2.1300 0.0003 0.0231 8213 Option 2: A=6.954, B=1344.8, C=219.48
Unidentified Components 0.0078 ©.0071 00075 1345415 0.0866 0.8826 180.80
Xylene (-m} 0.1306 0.1073 01580 1061700 0.0029 00597 06.17 Opftion 2. A=7.009, B=1462.266, C=215.11
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Bldg 20 Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Individuat Tank Emission Totals

Annual Emissions Report

Losses(lbs)
Components Working Loss Breathing Loss Total Emissions
Distillate fuel cil no. 2 0.11 0.45 057
Hexanre (-n) 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.01 0.01
Ethylbenzene 0.00 0.00 0.00
Xylene {-m) 0.01 0.03 0.03
1,2,4-Trimethylbenzene 0.01 0.02 0.03
Unidentified Components 0.10 0.39 0.49
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Bidg 3 Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Tank Identification and Physical Characteristics

Identification
User Identification: Bidg 36
City: Boeme
State; Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Day tank for standby diesel generator.
Tank Dimensions
Shell Length (ft): 10.00
Diameter (ft): 3.00
Volume (gallons}): 75.00
Tumovers: 300
Net Throughput (galiyr): 225.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N
Paint Characteristics
Sheil Color/Shade: White/White
Shell Condition: Good
Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig): 0.03

Meteorological Data used in Emissions Calculations: San Antonio, Texas (Avg Atmospheric Pressure = 14.33 psia)
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Bldg 3 Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

_ TANKS 4.0
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Liquid
Daily Liquid Surf. Butk Vapor Liqui¢ Yapor
Temperatures {deg F) Temp. Vapor Pressures {psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mi IComp n Month Avg. Min. Max. (deg F) Avg. Min. Max. Weight Fract Fract Weight Calculati
Distillate fuel off no. 2 Al 70.73 84.85 78.52 83.84 0.0092 0.0076 0.0110 130.0000 188.00 Option 5 A=12.101, B=8507
1,2,4-Trimethylbenzense 0.0311 0.0249 0.0388 120.1900 0.0100 0.0490 12019  Ogplion 2: A=7.04383, B=1573.287,
C=208.568
Banzene 1.5814 1.3375 1.8154 76.1100 0.0000 0.0020 78.11 Option 2: A=6.905, B=1211.033, C=220.78
Ethytbenzens 0.1562 0.1287 0.1887 106.1700 0.0001 0.0032 108.17 Option 2 A=6.075, B=1424.255, C=213.21
Hexane {-n) 25128 2173 28040 86.1700 0.0000 0.0004 8817 Option 2: A=6.678, B=1171.17, C=224 41
Toluene 0.4574 0.3844 05417 92.1300 0.0003 0.023t 9213 Option 2 A=8.954, B=1344 .8 C=219.48
Unidentifisd Components . 0.0078 0.0071 0.0075 134.5415 0.8086 0.8626 189.60
Xylens {-m) 0.5308 0.1073 0.1580 106.1700 0.0029 0.0597 10817 Option 2 A=7.009, B=1462.266, C=215.11
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Bidg 3 Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

: TANKS 4.0
Emissions Report - Summary Format
Individual Tank Emission Totals

Annual Emissions Report

Losses{lbs)
Components Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 0.01 0.14 0.14
Hexane {-n) 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.00 0.00
Ethylbenzene 0.00 0.00 0.00
Xylene (-m) 0.00 0.01 0.01
1,2,4-Trimethylbenzene 0.00 0.01 0.01
Unidentified Components 0. 0.12 0.12
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Bldg 4 Herizontal Tank
Camp Stanley Storage Activity Boerne, Texas

TANKS 4.0
Emissions Report - Summary Format
Tank ldentification and Physical Characteristics

Identification
User Identification: Bldg 46
City: Boerne
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Diesel storage tank {1000 gal) associated with standby boiler at Building 46.
Tank Dimensions
Shell Length (ft): 12.00
Diameter (ft). 4.00
Volume {gallons): 1,000.00
Tumovers: 3.00
Net Throughput (galfyr): 3,000.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N
Paint Characteristics
Shell Color/Shade: White/White
Shell Condition: Good
Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings {psig): 0.03

Meteorological Data used in Emissions Calkulations: San Antonio, Texas (Avg Atmospheric Pressure = 14.33 psia)
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Bldg 4 Horizontal Tank
Camp Stanley Storage Activity Boeme, Texas
Emissions Report - Summary Format
Liquid Contents of Storage Tank
Liquid
Daily Liguid Surf. Bulk Vaper Liguid Vapor
Temperatures {deg F) Temp. Vapor Pressures (psia} Mol. Mass Mass Mol. Basis for Vapor Pressure
M jComponent Month Avg. Min. Max. (deg F} Avg. Min. Max. Weight Fract Fract Weight Calculations
Distillate fuel off nc. 2 Al 70.73 64.95 76.52 68.64 00092 0.0076 00110 130.0000 488.00 Option 5: A=12.101, B=8907
1,2,4-Trimethylbenzene 00311 0.0249 00386  120.1900 0.0100 0.0490 12019 Option 2: A=7.04383, B=1573.267,
C=208.56
Benzene 1.5614 13375 1.8154 76.1100 0.0000 0.0020 78.11 Option 2: A=8.905, B=1211.033, C=220.79
Ethylbenzene 0.1562 01267 01887  106.1700 0.0001 0.0032 106.17 Option 2: A=6.975, B=1424.255, C=213.21
Hexane {-n} 25128 21731 28849 88.1700 0.0000 0.0004 85.17 Option 2: A=6.876, B=1171.17, C=224.41
Totuens 04574 0.3844 05417 92,1300 0.0003 0.0231 £2.13 Option 2. A=6.854, B=1344.8, C=219.48
Unidentified Components 0.0078 0.0071 00075  134.5415 0.9866 08626 169.60
Xylena {-m) 0.1306 01073 01580  106.1700 0.0029 0.0587 108.17 Option 2. A=7.009, B=1462 266, C=215.11
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Bidg 4 Horizontal Tank
Camp Stanley Storage Activity Boemne, Texas

_ TANKS 4.0
Emissions Report - Summary Format
individual Tank Emission Totals

Annual Emissions Report

Losses{lbs)
Components Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 0.08 0.29 0.38
Hexane {-n) 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.01 0.01
Ethylbenzenes 0.00 0.00 0.00
Xytene (-m) 0.01 0.02 0.02
1,2,4-Trimethylbenzene 0.00 0.01 0.02
Unidentified Components 0.07 0.25 0.32
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Bldg 9
Camp Stanley Storage Activity

_ TANKS 4.0
Emissions Report - Summary Format
Tank Identification and Physical Characteristics

Identification
User identification: Bldg 89
City: Boerne
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Diesel storage tank (500 gal) associated with standby generator at Building 99.

Tank Dimensions
Shell Length (ft): 6.00
Diameter (ft): 4.00
Volume (gallons): 500.00
Tumovers: 300
Net Throughput {galfyr): 1,500.00
Is Tank Heated (y/n):

Is Tank Underground {y/n}:

zZZ

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition:; Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings {psig): 0.03

Meteorological Data used in Emissions Calkulations: San Antonio, Texas (Avg Atmospheric Pressure = 14.33 psia)
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Bidg 9
Camp Stanley Storage Activity

TANKS 4.0

" Emissions Report - Summary Format
Liquid Contents of Storage Tank

Horizontal Tank
Boerne, Texas

Liquid
Daity Liquid Sur. Bulk Vapor Liquid Vapor
Temperatures {deg F) Temp. Vaper Pressures (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
M Hoomp Month Avg. Min. Max. {deg FY Avg. Min. Max. Weight Fract. Fract. Welght Calculations
Dhstillate fuel oil no. 2 Al 7073 6495 76.52 63.64 0.0092 0.0075 .0110 130.000C 188.00 Option 5: A=12.101, B=5907
4,2 4-Trimethylbenzens 0.0313 0.0249 0.0386 120.1900 0.0100 0.0490 1209 Option 2: A=7.04383, B=1573.267,
C=208.5¢
Benzene 1.5614 1.3375 1.8154 78.1108 0.0000 0.0620 7841  Opfion 2 A=6.905, 8=1211.033, C=220.79
Ethylbenzens 0.1562 0.1287 0.1887 106.1700 0.001 0.0032 108.17 Opfion 2: A=0.975, B=1424,255, C=213a.1
Hexane [-n} 25128 2113 2.8949 86.1700 0.0G00 0.0004 88.17 Opfion 2: A=6.575, 8=1171.17, C=224.41
Toluene D.4574 0.3544 0.5417 92,1300 0.0002 0.0231 9213 Opfion 2: A=6.954, B=1344.8, C=218.48
Unidentified Components 0.0078 0.0071 0.0075 134.5418 0.0588 0.8626 189.80
Xylene (-m} 0.1306 0.4073 0.1580 106.1700 0.002% 0.0597 10847 Option 2. A=7.009, B=1462.266, C=215.11
412012000 3:12:57 PM Page 14




Bidg 9 Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Individual Tank Emission Totals

Annual Emissions Report

Losses(Ibs)
Components Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 0.04 0.15 0.19
Hexane {-n) 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.00 0.00
Ethylbenzene 0.00 0.00 0.00
Xylene {-m}) 0.00 0.0t 0.01
1,2,4-Trimethylbenzene 0.00 0.01 0.01
Unidentified Components 0.04 0.13 0.16
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Radio Towe Horizontal Tank
Camp Stanley Storage Activity Boermne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Tank Identification and Physical Characteristics

Identification
User Identification: Radio Tower
City: Boeme
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Day tank for standby diesel generator.
Tank Dimenslons
Shell Length {ft): 5.00
Diameter (ft): 3.00
Volume {gallons): 10.00
Turnovers: 3.00
Net Throughput {galiyr): 30.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N
Paint Characteristics
Shell Color/Shade: White/White
Shell Condition: Good
Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings {psig): 0.03

Meteorological Data used in Emissions Calculations: San Antonio, Texas {Avg Atmospheric Pressure = 14.33 psia)
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Radio Towe Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

TANKS 4.0
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Liquid
Daily Liquid Surf. Butk Vapor Liquid Vapor
Temperatures (deg F) Temyp. Vapor Pressures {psia) Mol Mass Mass Mol. Basis for Vapor Pressure
Mi; }Component Month Aovg. Min. Max. (deg F} Avg. Min. Max. Weight Fract. Fract. Weight Calculati
Distifiate fuel ot no. 2 All 7073 64.95 76.52 68.54 0.0092 0.0075 0.0110 130.0000 188.00 Option 5: A=12.104, B=8907
1,2,4-Trimethylbenzene 0.0311 0.0249 0.0388 120.1900 0.0100 0.0490 12019 Option 2: A=7.04383 B=1573.287,
C=208.56
Benzene 1.5614 1.3375 1.8154 781100 0.0000 0.0020 78.11 Opficn 2: A4=6.905, B=1211.033, C=220.79
Ethylbenzene 0.1562 0.1287 0.1887 106.1700 0.0001 0.0032 10617 Opfion 2: A=6.975, B=1424.255, C=213.2%
Hexane {-n) 25128 21731 2.894% 86,1700 0.0000 0.0004 8817 Option 2: A=5876, B=1171.17, C=224 41
Tokwene 0.4574 0.3544 0.5417 92,1300 0.0003 0.0231 9213 Optien 2: A=5.954, B=1344.8, C=219.46
Unidentified Componants. : 0.0078 0.0071 0.0075 1345415 0.9888 0.8528 189.80
Xylene {-m) 0.1306 01073 0.1580 106.1700 0.0029 0.0597 108,17 Option 2 A=7.008, B=1452.266, C=21511
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Radio Towe
Camp Stanley Storage Activity

Annual Emissions Report

. TANKS 4.0
Emissions Report - Summary Format

Individual Tank Emission Totals

Losses{ibs})
Components Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 0.00 0.07 0.07
Hexane {-n} 0.00 0.00 0.00
Benzene 0.00 0.00 0.00
Toluene 0.00 0.00 0.00
Ethylbenzene 0.00 0.00 0.00
Xylene {-m) 0.00 0.00 0.00
1,2,4-Trimethylbenzene 0.00 0.00 0.00
Unidentified Components 0.00 0.06 0.06

4/20/2000 3:12:58 PM
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Boemne, Texas
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Vehicle Refuelin Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

. TANKS 4.0
Emissions Report - Summary Format
Tank Identification and Physical Characteristics

identification
User Identification: Vehicle Refueling
City: Boermne
State: Texas
Company: Camp Stanley Storage Activity
Type of Tank: Horizontal Tank
Description: Gasoline storage tank for motor vehicles located near Building 5.
Tank Dimenslons
Shell Length (ft): 27.00
Diameter (ft): 8.00
Volume (gallons): 10,000.00
Turnovers: 250
Net Throughput (galfyr}: 25,000.00
Is Tank Heated (y/n): N
Is Tank Underground {y/n): N
Paint Characteristics
Shell Color/Shade: White/White
Shell Condition: Good
Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig): 0.03

Meteorclogical Data used in Emissions Calculations: San Antonio, Texas {(Avg Atmospheric Pressure = 14,33 psia)

4/20/2000 3:12:58 PM Page 19




Vehicle Refuelin Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas
Emissions Report - Summary Format
Liquid Contents of Storage Tank
Liguid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperatures {deg F) Temp. Vapor Pressures {psia) Maol. Mass Mass Mol.  Basis for Vapor Pressure
Mbture/Comp Month Avg. Min. {degq F} Avg. Min Max Weight Fract. Fract. Weight Cafculat
Gasoline (RVP 10) Al 7073 6485 76.52 68.64 6.3591 57027 7.0743 66.0000 8200 Opticn 4: RVP=10, ASTM Slope=3
1,2,4-Trimethylbenzens 0.0311 0.0249 0.0386 120.1900 0.0250 0.0002 12019 Option 2. A=7.04383, B=1573.267,
C=208.56
Senzene 15614 1.3375 1.8154 78.1100 0.0180 ©0.0062 78.11  Option 2. A=6.905, B=1211.033, C=220.79
Cyclohaxane 1.6088 1.3830 1.8641 84.1600 0.0024 £.0008 8418  Opftion 2: A=6.841, B=1201.53, C=222.65
Ethylbenzene 01562 01287 0.1887 108.1700 0.0140 £.0005 10617 Option 2. A=6.975, B=1424.255, C=213.21
Hexane {-n) 25128 21731 28048 86.1700 0.0100 0.0055 86.17 Option 2: A=6.676, B=1171.17, C=224.41
ne 08326 06948 0.9953 1942200 0.0400 £.0073 114.22 Option 1: VP70 = 812 VP80 = 1,093

isopropyl benzene 00756 0.0614 0.0926 120.2000 0.0050 £.0001 120.20 Option 2. A=6.963, B=1480.763, C=207.78
Toluene 0.4574 0.3844 05417 §2.1300 0.0700 0.0070 9213 Option 2: A=6.554, B=1344.8, C=210.48
Unidentified Components 81009 80746 8.0793 65.4234 0.7456 0.8704 §9.38
Xylere (-m) 01306 01073 0.1580 106.1700 0.0700 £.0020 106.17 Option 2. A=7,009, B=1462 266, C=215.11

41202000 3:12:59 PM Page 20




Vehicle Refuelin Horizontal Tank
Camp Stanley Storage Activity Boerne, Texas

: TANKS 4.0
Emissions Report - Summary Format
Individual Tank Emission Totals

Annual Emissions Report

Losses{lbs)
Components Working Loss Breathing Loss Total Emissions
Gasoline (RVP 10) 249,82 2,063.65 2,313.47
Hexane {-n} 138 11.37 12.74
Xylene {-m) 0.50 413 4.63
isopropy! benzene 0.02 0.17 0.19
1,2.4-Trimethylbenzene 0.04 0.35 0.39
Cyclohexane 0.21 1.75 1.96
Unidentified Components 24243 2,002.63 2,245.06
Benzene 1.54 12.71 14.25
Isooctane 1.82 15.07 16.89
Toluene 1.75 14.48 16.24
Ethylbenzene 0.12 0.99 1.11

4/20/2000 3:12:59 PM
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Annual Emissions Report

TANKS 4.0

'Emissions Report - Summary Format
Total Emissions Summaries - All Tanks in Report

Tank Identification Losses (lbs})
Bldg 1 Camp Stanley Storage Activity Horizontal Tank Boeme, Texas 0.36
Bldg 201 Camp Stanley Storage Activity Horizontal Tank Boeme, Texas 0.57
Bldg 36 Camp Stanley Storage Activity Horizontal Tank Boeme, Texas 0.14
Bldg 46 Camp Stanley Storage Activity Horizontal Tank Boerne, Texas 0.38
Bldg 99 Camp Stanley Storage Activity Horizontal Tank Boerne, Texas 0.19
Radio Tower Camp Stanley Storage Activity Horizontal Tank Boerne, Texas 0.07
Vehicle Refueling Camp Stanley Storage Activity Horizontal Tank Boetne, Texas 2,313.47
Total Emissions for all Tanks: 2,315.18

4/20/2000 3:12:59 PM
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WEPA &mmws«l mmm ionc( ‘t OAQPS

TANKS 4.07 for Windows®

Updated March 27, 2000

System Requirements
How to Get TANKS
Who to call for more information

TANKSVersion 4.0 FA

What Is TANKS?

TANKS is a Windows-based computer software program that
estimates volatile organic compound (VOC) and hazardous air
pollutant (HAP) emissions from fixed- and floating-roof storage
anks. TANKS is based on the emission estimation procedures from
Chapter 7 of EPA's Compilation Of Air Pollutant Emission Factors
(AP-42). The user's manual, available in Adobe Acrobat format and
WordPerfect, explains the many features and options of TANKS. The
program includes on-line help for every screen.

Audience

TANKS is designed for use by local, state, and federal agencies, environmental consultants, and others
who-need to calculate air pollutant emissions from organic liquid storage tanks.

Program Capabilities

TANKS uses chemical, meteorological, roof fitting, and rim seal data to generate emissions estimates
for several types of storage tanks,including:

» vertical and horizontal fixed roof tanks
o internal and external floating roof tanks
o domed external floating roof tanks

¢ underground tanks

To use the program, one enters specific information about storage tank construction and the stored
liquid. The program produces a report estimating VOC emissions. A batch mode of operation is
. available to generate a single report for multiple tanks.

http://www.epa.gov/ttn/chief/tanks.html 7/7/2000
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The TANKS program employs a chemical database of over 100 organic liquids, and a meteorological

. database of over 240 cities in the United States. The program allows the addition of more chemicals
and cities, if desired. TANKS is capable of calculating individual component emissions from known
mixtures and estimating emissions from crude oils and selected refined petroleum products using liquid
concentration HAP profiles supplied with the program.

System Requirements

TANKS 4.07 will run under Windows 95, 98, or Windows NT. The program requires 8 MB of random
access memory (RAM). The installed program requires 15 MB of available hard disk space. TANKS is
designed for operation from a PC's hard drive. Many users are able to share tank databases via LAN
connections to increase the utility of the program. Installations requiring TANK program files to be
resident on a LAN are not advisable and are beyond our support capabilities.

How To Get A Copy Of TANKS

Version 4.07 of the TANKS software is available here! If you have problems or questions about the
files below, please contact /nfo CHIEF at (919) 541-1000.

The program installation file is a self extracting executable file which can be easily downloaded to your

hard drive and installed by following the installation instructions (install.txt). A smaller "zipped" file

(tank407exe.zip) is available for previous users of TANKS 4.0. It is only the TANKS program file and
. does not include the databases and report components.

YEAR 2000 COMPLIANCE: During the development of TANKS 4.X, care was taken to ensure that
the program would be fully Y2K compliant.

You are advised to bookmark this web site and check it from time to time for information about
updates to the TANKS program. Alternatively, you can subscribe to the CHIEF Listserver and receive
information about TANKS updates via email. If you would like to be a member of the listserv, send
email to listserver@unixmail.rtpnc.epa.gov, with this single line as the body of the message:

subscribe CHIEF your-name-here

6/2/00 - The Emission Factor and Inventory Group is currently testing the installation
and operation of TANKS 4.X on PC's running Microsoft® Office 2000. System conflicts
have been reported to the Info CHIEF Help Desk on some desktops. More information
will be posted after further investigation of the problem. In the meantime, if you are
running MS Office 2000, be aware that you may experience problems with your PC's
normal operation after installing TANKS 4.0X.

http://www .epa.gov/ttn/chief/tanks.html 7/7/2000
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Description Files Upload Size

. Installation instructions - PLEASE READ. 4-2000 3 KB

TANKS Release Notes 3/27/2000- PLEASE 3-27-2000 17 KB

READ.

Changes from version 3.1 4.5-2000 14 KB

TANKS 4.07 Installation File - 32 bit. 3-27-2000 13.9 MB

For Windows 95, Windows 98 and Windows NT.

TANKS 4.07 Executable - 32 bit Update file.
For previous users of TANKS 4.0 only.

User's Manual for TANKS 4.X (Adobe Acrobat® format)

3-27-2000 13.5 MB

12-2-99 646 KB

12-.2-99 294 KB

User's Manual for TANKS 4.X ("zipped" WordPerfect® format)

VBRUNGO.exe ~ Please read the "TANKS Release Notes" 8-19-99 1.03KB

The information below pertains to earlier versions of TANKS

The U.S. EPA recommends the use of the version of TANKS version 4.X or 3.1 for the estimation of
emissions from storage tanks. Earlier versions previously available on this Web site have been

. removed to avoid confusion. TANKS 3.1 will continue to be posted on CHIEF until TANKS users
have fully transitioned to the latest version of TANKS 4.0,

Description ' Files Upload Size
Date

Installation instructions - PLEASE READ. 5-98 4KB

TANKS 3.1 Program w/ WordPerfect User's Guide. 6-11-98 14MB

(April 28, 1998 version)

Notice for TANKS 3.1 Program. E}ﬁ 6-11-98 16KB
User's Manual for TANKS 3.1 (Adobe Acrobat® format) 11-.97 401 KB

For current activities of the Emission Factorand Inventory Group, subscribe to the CHIEF
Listserver.,

You can also contact the Info CHIEF help desk,
info.chiefl@epamail.epa.gov.

Phone: (919) 541-1000, Fax: (919) 541-5680
Mailing Address:

Info CHIEF
. Emission Factor And Inventory Group (MD-14)
Office of Air Quality Planning and Standards

http://www.epa.gov/ttn/chief/tanks.html 7/7/2000
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U. S. Environmental Protection Agency
Research Triangle Park, NC 27711

EPA Home| OAR Home | QAQPSHome | TTN Home | CHIEFHome SearchTTNWeb | ContactCHIEF Webmaster
http://www.epa.gov/ttn/chief/tanks.html ' ' June 2, 2000
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<<Prev Rule Texas Administrative Code Next Rule>>

TITLE 30 ENVIRONMENTAL QUALITY

PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION

CHAPTER 106 EXEMPTIONS FROM PERMITTING

SUBCHAPTERU  TANKS, STORAGE, AND LOADING

RULE §106.478 Storage Tank and Change of Service (Previously SE 86)

Any fixed or floating roof storage tank, or change of service in any tank, used to store chemicals or
mixtures of chemicals shown in Table 478 in paragraph (8) of this section is exempt, provided that all
of the following conditions of this section are met:

(1) The tank shall be located at least 500 feet away from any recreational area or residence or other
structure not occupied or used solely by the owner of the facility or the owner of the property upon
which the facility is located.

(2) The true vapor pressure of the compound to be stored shall be less than 11.0 psia at the maximum
storage temperature.

(3) For those compounds that have a true vapor pressure greater than 0.5 psia and less than 11.0 psia
at the maximum storage temperature, any storage vessel larger than 40,000 gallons capacity shall be
equipped with an internal floating cover or equivalent control.

(A) An open top tank containing an external floating roof using double seal technology shall be an
approved control alternative equivalent to an internal floating cover tank, provided the primary seal
consists of either a mechanical shoe seal or a liquid-mounted seal. Double seals having a vapor-
mounted primary seal are an approved alternative for existing open top floating roof tanks
undergoing a change of service.

(B) The floating cover or floating roof design shall incorporate sufficient flotation to conform to the
requirements of American Petroleum Institute Code 650, Appendix C or an equivalent degree of
flotation.

(4) Compounds with a true vapor pressure of 0.5 psia or less at the maximum storage temperature
may be stored in a fixed roof or cone roof tank which includes a submerged fill pipe or utilizes
bottom loading.

(5) For fixed or cone roof tanks having no internal floating cover, all uninsulated tank exterior
surfaces exposed to the sun shall be painted chalk white except where a dark color is necessary to
help the tank absorb or retain heat in order to maintain the material in the tank in a liquid state.

(6) Emissions shall be calculated by methods specified in Section 4.3 of the current edition of the
United States Environmental Protection Agency Publication AP-42. This document may be obtained
from the Superintendent of Documents, Washington D.C. 20402. It is Stock Number 0550000251-7,
Volume L.

.../readtac$ext. TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=4/21/2000
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(7) Before construction begins, storage tanks of 25,000 gallons or greater capacity and located in a

. designated nonattainment area for ozone shall be registered with the commission's Office of Air
Quality in Austin using Form PI-7. The registration shall include a list of all tanks, calculated
emissions for each carbon compound in tons per year for each tank, and a Table 7 of Form PI-2 for
each different tank design.

(8) Mixtures of the chemicals listed in Table 478 which contain more than a total of 1.0% by volume
of all other chemicals not listed in Table 478 are not covered by this section.

Attached Graphic

Source Note: The provisions of this §106.478 adopted to be effective March 14, 1997, 22 TexReg
2439,

Next Page Previcous Page
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Volume 6: Permits
6-1. Air Emissions : Title V Nonapplicability Determination

. DIPPING TANKS AND CONTAINERS

One dipping tank containing light oil is used at CSSA. Since no standardized
method exists for estimating emissions of this type, a technique taken from the
“Handbook of Chemical Hazard Analysis Procedures” was used. This technique
estimates losses of VOCs through the surface of a pooled liquid using an empirical
formula based on material volatility to calculate evaporation flux. This method would be
very conservative (i.e. tend to over estimate emissions) but since the resultant value is so
low, its accuracy is not imperative.

These sources are exempt from permitting based on 30 TAC § 106.432 for coating of
objects with oils.

WEARAUSOIJOBS\73452 \Encychopedia Hard Copy\Volume 6\Vol 6-1\Air emixsions\report.doc 3-99 J uly 2000




Light Oil Tank

. Light Qil Tank

The estimation technique for evaporative emissions from an unagitated tank is taken from
*Handbook of Chemical Hazard Analysis Procedures,” Appendix B.8 Emission Rates from Liquid
Pools.

Equation B.16

E, = 4.66E-06 * U™ * T * (P, * M) / Py
where:

E, = Evaporation flux, Ib/min/t?

U, = Wind speed, mph

P, = Vapor pressure of chemical, mm Hg
Pq, = Vapor pressure of hydrazine, mm Hg
My = Molecular weight of chemical

Te = Spilt temperature correction factor -

The spill temperature correction factor is defined as follows:

Te=1forTp<0C
Te=1+43E-03*Tp*forTp>0C
where Tp is the pool temperature in degrees C.

. ForT=25C,

Te = 1+ 4.36-03 * 25
Te = 3.6875

The vapor pressure of hydrazine is given by the following equation;

In(P) = 65.3319 - (7245.2/T) - 8.22In (T) + 6.1557E-03* T
where T is in Kelvin and P is in atmospheres.

For T =25 C (298 K),
In (P) = 65.3319 - (7245.2 / 298) - 8.22 In (298) + 6.1557E-03 * 298
in (P)= -3.976561537
P= 0.01875 atmospheres
= 14.24999985 mm Hg

For Light Oil Tank assume:

Uy = 1 mph
P, = 0.01 mm Hg
Mw = 100

E,= 1.20588E-06 Ib/min/f’

. E, = E, * 15 ft * 60 min/hr * 2080 hr/yr / 2000 Ibfon 0.0011 tons/yr

3-100
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m = Total liquid mass spilled, lbs
A = Pool area, ft?

Computation of pool areas for boiling liquids is accomplished via use of the
boiling rate models described in section B.8 to determine the vaporization
flux and the same pool spreading model described in section B.10. In this
latter case, the vaporization flux is substituted for the burning velocity of

the liquid in appropriate units.

B.8 Emission Rates From Liquid Pools

Pools of evaporating liquids are modeled with one of two methods, depending
upon the volatility, normal boiling point, and storage temperature of the

liquid and their relationship to the ambient temperature. [11,14,31].

If a discharged liquid is near ambient temperature, a simplified model de-
veloped by the U. S. Air Force Engineering and Services Laboratory [32]
is used to predict the evaporation rate. This model was correlated to a
complex numerical model [31], also developed by the Air Force and vali-
dated with experimental data [11]. It requires far less user input, yet yields
reasonably accurate answers. The model applies to spills that can vary up
and down in temperature as the liquid pool heats and cools, and is limited
in emission rate by how fast mass can transfer into the air from the pool
surface. It is also reasonably accurate for pools being heated moderately by
the sun, but does not fully account for the decreases in evaporation ré.tes
that boiling or very volatile liquids may experience as a result of cooling by
evaporation. However, the error applies only to one specialized category of
spills, and normally results in a conservative answer. Inaccuracies resulting
from heating of a relatively low volatility substance spilled onto a hot surface

or warmed by the sun over time are counterbalanced by-recommendations

B-11
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ambient and liquid storage temperatures.

The equation used to calculate the evaporation flux of volatile liquid is:

e

E, = 4.66 x 10-60,‘3,-75TFP'—A1‘" (B.16)
I
where
55
")
23‘ E, = Evaporation flux, lbs/min/ ft?
_f U, = Wind speed, mph
’** P, = Vapor pressure of chemical, mm Hg
’ P, = Vapor pressure of hydrazine, mm Hg
o M,, = Molecular weight of chemical ‘
fops Tr = Spill temperature correction factor
* The spill temperature correction factor is defined as follows:
; L)
{ Te = 1 T,<0C (B.17)
o Tr = 1443x10°T2 T,>0C (B.18)

1 where T}, is the pool temperature in degrees C. The vapor pressure of hy-

drazine is given by the following equation:

In(P) = 65.3319 — 3-2—4%3-'3 — 8.22In(T) + 6.1557 x 1073 T (B.19)
where T is in kelvins and P is an atmospheres. Note that the total vaporiza-
tion rate of the pool is obtained by multiplying the evaporation flux by the
pool area. The duration of vapor emission is obtained by dividing the total
mass of discharged liquid by the total vaporization rate. Equation B.18 is
used by ARCHIE for all non-boiling h'q;lids and for those liquids which

boil at pool temperatures in excess of zero degrees Celcius.




The vaporization rate of cold boiling liquids, including most liquefied gases,
is normally driven by the rate of heat transferred from the ground by con-
duction. Accurate computation of vaporization rates by so-called ground
conduction models requires knowledge of several ground surface properties
as well as the physio-chemical properties of the spilled material. Further
complicating the proper use of such models is the fact that rates will vary
with time as the surface beneath the pool is cooled. Notwithstanding the
above, several existing models without excessive data demands were tested
for inclusion in ARCHIE , including a novel approach based on observa-
tions of the relationship between the boiling and burning rates of liquids

which provided the best overall results.

An understanding of the logic applied during development of the latter ap-

proach requires knowledge of the following observations:

1. Larger differences in temperature between the ground and the boil-
ing point of the discharged liquid lead to higher vaporization rates in

general.

2. The depletion rate of a boiling pool at low temperatures can approach

but not exceed the expected rate of depletion if the pool is burning.

3. Burning rates of most common flammable liquids vary within a rela-

tively narrow range regardless of the boiling point of the liquid.

4. The burning rate of a liquid is a function of its boiling point, molecular

weight, and density.

Based on the above findings, a simplified method was developed by correlat-
ing burning velocities estimated by the equation presented in section B.10
with experimentally derived boiling rates for a variety of hazardous materi-

als, these including butane, sulfur dioxide, propane, methane, and oxygen.
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The resulting correlation was:

F 0.5322 — 0.0010357, (B.20)
E, = Fyp ' (B.21)

where,

E, = Vaporization flux, kg/m?/s
T, = Boiling point, F
p = Liquid density, kg/m3

¥ = Burning velocity, m/s

This approach provides answers of reasonable accuracy within the correct
order of magnitude. It is slated for further refinement in a future varsion of
ARCHIE .

B.9 Vapor Dispersion Model

The size of a dispersion hazard zone depends upon the quantity of the ma-
terial released, its effective density, volatilization, prevailing atmospheric

conditions, source elevation, and the user specified toxicity limit.

The toxicity limit must be selected by the user carefully to reflect both
the impact of interest (fatality, serious injury, injury, etc.) and the sce-
nario release conditions (especially duration of release or pool evaporation).
Chapter 6 of the guide discusses this topic in detail.

The model in ARCHIE is used to determine the downwind distances where
the concentrations are at or above a user specified toxic limiting concentra-

tion. Among the models required for hazard assessments, vapor dispersion
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<<Prev Rule Texas Administrative Code Next Rule>>
. TITLE 30 ENVIRONMENTAL QUALITY
PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION
CHAPTER 106 EXEMPTIONS FROM PERMITTING
SUBCHAPTERS  SURFACE COATING |
RULE §106.432 Dipping Tanks and Containers (Previously SE 50)

Containers, reservoirs, or tanks used exclusively for dipping operations for coating objects with oils,
waxes, or greases where no organic solvents, diluents, or thinners are used; or dipping operations for
applying coatings of natural or synthetic resins which contain no organic solvents are exempt.

Source Note: The provisions of this §106.432 adopted to be effective March 14, 1997, 22 TexReg
2439,

Next Page Previous Page
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Volume 6: Permits

6-1: Air Emissions Title V Nonapplicability Determination

AQUEOUS SOLUTIONS FOR ELECTROLYTIC AND ELECTROLESS
. PROCESSES

The gun bluing shop is exempt from permitting based on 30 TAC § 106.375 because
the solution used is an aqueous media with no VOC emissions. Emissions are estimated

to be negligible and have not been quantified.

July 2000

WPARAUSOTUOBSKT3452 \Encyclopsdia Hard Copy\Volutue 6\Vol 6-1\Alr endssiomsirepordoc 3~ 107




: Texas Administrative Code Page 1 of 2

<<Prev Rule Texas Administrative Code Next Rule>>

TITLE 30 ENVIRONMENTAL QUALITY

PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION

CHAPTER 106 EXEMPTIONS FROM PERMITTING

SUBCHAPTER P PLANT OPERATIONS

RULE §106.375 Aqueous Solutions for Electrolytic and Electroless

Processes (Previously SE 41)

Equipment using aqueous solutions is exempt, providing the conditions of this section are met.
(1) This section authorizes the following operations:

(A) anodizing, chromate conversion coating processes, electroplating, electrodeposition, electroless
plating, electrolytic polishing, and electrolytic stripping, as follows.

(i) For plating onto or stripping from any basis substrate, only brass, bronze, cadmium, copper, iron,
lead, nickel, tin, zinc, and precious metals may be used.

(i) Chromic acid shall not be used in any step of a process which involves electrical current, air
agitation, or any other factor which causes the chromic acid to bubble or mist.

(B) cleaning, electroless stripping, etching, or other surface preparation and finishing, not including
chemical milling or electrolytic metal recovery and reclaiming systems.

(2) Operating conditions.
(A) Hydrochloric acid tank operating conditions shall not exceed:

(i) a temperature of 100 degrees Fahrenheit and a hydrochloric acid concentration of 19.0% by
solution weight; or

(ii) a partial pressure of 0.5 millimeters of mercury.

(B) Hydrochloric acid in any state, and any aqueous solution which bubbles or mists due to electrical
current, air agitation, or any other factor shall be used in an enclosed building. If the doors and
windows of the building are open for any reason other than temporarily for access, emissions shall

either be:

(i) captured and exhausted using forced air through a stack with an unobstructed minimum vertical
discharge of four feet above the peak of the roofline; or

(ii) controlled with a fume suppressant.

(3) If a facility cannot comply with the hydrochloric acid temperature and concentration limits in
paragraph (2)(A)(i) of this section, then to demonstrate compliance with paragraph (2)(A)(ii) of this

.../readtacSext. TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=4/21/2000
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section, the maximum hydrochloric acid temperature and concentration for each tank shall be
recorded daily. At least once per month, the recorded data shall be converted to partial pressure. All
. data shall be maintained for the most recent 24-month period.

Source Note: The provisions of this §106.375 adopted to be effective August 4, 1998, 23 TexReg
7830.

Next Page Previous Page
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Volume 6: Permits

6-1: Air Emissions Title V Nonapplicability Determination

. WATER AND WASTEWATER TREATMENT

The water treatment system at CSSA is exempt from permitting based on 30 TAC § 7
106.532 because the facility does not employ VOC stripping and only normal water
treatment techniques are used. Emissions are estimated to be negligiblefand have not

been quantified.
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<<Prev Rule Texas Administrative Code Next Rule>>

TITLE 30 ENVIRONMENTAL QUALITY

PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION

CHAPTER 106 EXEMPTIONS FROM PERMITTING

SUBCHAPTER X WASTE PROCESSES AND REMEDIATION

RULE §106.532 Water and Wastewater Treatment (Previously SE 61)

Water and wastewater treatment units are exempt, provided the following conditions of this section
are met.

(1) The facility performs only the following functions:
(A) disinfection;

(B) softening;

(C) filtration;

(D) flocculation;

(E) stabilization;

(F) taste and odor control;
(G) clarification;

(H) carbonation;

(D) sedimentation,

(J) neutralization;

(K) chlorine removal;

(L) activated sludge treatment, anaerobic treatment, and associated control of gases from these
treatments;

(M) aerobic oxidation/biodegration using oxygen or peroxide in the absence of nitrogen or other gas
that would cause stripping of volatile organic compounds (VOC) from the water;

(N) stripping VOC, ammonia, or other air contaminants from the water with air or other gas,
provided the stripped gases are controlled with an abatement system that meets the requirements of
§106.533(5) of this title (relating to Water and Soil Remediation (Previously SE 68(e)). For ammonia
or hydrogen chloride (HCI) or other acid gas emissions, abatement may include a water or caustic
scrubbing system as a means of complying with this section. Final emissions of HCI resulting from

...Ireadtac$ext. TacPage?s|=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=4/21/2000
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combustion of chlorine or chlorine-containing compounds shall not exceed 0.1 pounds per hour;
. (0) liquid phase separation of VOC and water in which:
(i) the sum of the partial pressures of all species of VOC in any sample is less than 1.5 psia; or

(i) the separator is enclosed and emissions are vented through an emission abatement system meeting
the requirements specified previously for stripped VOC and ammonia.

(2) Chlorine or sulfur dioxide (SO[sub]2[/sub]) shall be used only in containers approved by the
United States Department of Transportation and emissions of chlorine or SO[sub]2[/sub] from
treatment of water or decontamination of equipment at any water treatment plant shall not exceed ten
tons per year.

(3) The following shall not be exempted by this section:

(A) gas stripping or aeration facilities where VOC or other air contaminants are stripped from water
directly to the atmosphere;

(B) disposal facilities using land surface treatment,
(C) surface facilities associated with injection wells;

(D) cooling towers in which VOC or other air contaminants may be stripped to the atmosphere.

Source Note: The provisions of this §106.532 adopted to be effective March 14, 1997, 22 TexReg
2439,
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Volume 6. Permits
6-1: Air Emissions Title V Nonapplicability Determination

. DRY ABRASIVE CLEANING

CSSA uses several steel/bead abrasive cleaners. These cleaners keep the blast
material totally enclosed with an integral vacuum system and as such are exempt from
permitting based on 30 TAC § 106.452. Emissions are estimated to be negligible and

have not been quantified.
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. <<Prev Rule Texas Administrative Code Next Rule>>
TITLE 30 ENVIRONMENTAL QUALITY
PART 1 TEXAS NATURAL RESOURCE CONSERVATION
COMMISSION
CHAPTER 106 EXEMPTIONS FROM PERMITTING
SUBCHAPTER T SURFACE PREPARATION
RULE §106.452 Dry Abrasive Cleaning (Previously SE 102)

Any abrasive cleaning operation that will satisfy paragraphs (1) or (2) of this section is exempt:
(1) enclosed abrasive cleaning:

(A) the particulate matter emissions are evacuated through a fabric filter with a maximum filtering
velocity of 4.0 feet per minute (ft/min) with mechanical cleaning or 7.0 ft/min with air cleaning; and

(B) there are no visible fugitive emissions from the facility;
(2) outside blast cleaning:

(A) abrasive usage rate shall not exceed 150 tons per year, 15 tons per month, and one ton per day;
and

. (B) the blast cleaning is performed at least 500 feet from any recreational area or residence or other
structure not occupied or used solely by the owner of the facility or the owner of the property upon
which the facility is located; and

(C) records shall be maintained of operating hours and abrasive material usage; and

(D) before construction begins, the facility is registered with the commission's Office of Air Quality in
Austin using Form PI-7; and

(E) before construction of the facility begins, written site approval shall be received from the
executive director.

Source Note: The provisions of this §106.452 adopted to be effective March 14, 1997, 22 TexReg
2439.
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Volume 6: Permits
6-1: Air Emissions Title V Nonapplicability Determination

. GRANDFATHERED FACILITY

The gun room located in Building 90 is a grandfathered source based on its
construction date of 1962. Records are maintained summarizing the rounds fired, and
these records show that usage is essentially constant or decreasing slightly over time (i.e.,
grandfathered rates are not being exceeded). Emissions estimation for this source is very
difficult because no emission factors exist for this type of source and a material balance is
not practicable. However, based on various data sources a very conservative (on the high
side) estimate is based on 11 tons per year of sand lost. Assuming 98% control, which is
typical for cyclone type controls, gives an estimated air emissions of (.22 tons per year.
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Volume 6: Permits
6-1: Air Emissions Title V Nonapplicability Determination

SECTION 4
CONCLUSIONS AND RECOMMENDATIONS

Based on emissions estimation and speciation of VOC components provided in this
analysis, Title V applicability is not currently triggered at CSSA. However, changes over
time could cause this to change. It is imperative to keep appropriate records to
continuously demonstrate that current sources are operated in accordance with its specific
authorization be it permit, exemption or grandfathered status.

If any changes occur to a permitted source, then that permit may need to be altered or
amended. Changes to an exempted source could render that source non-exempt, and a
permit application would need to be filed with the TNRCC. Any of these types of
changes would change the potential to emit and possibly trigger Title V requirements.

However, based on current levels of emissions it is unlikely that any pollutant'would
exceed the trigger level, with the exception of VOC. Since a specific HAP has a trigger
level of only 10 tons per year, these levels must be closely monitored. Currently, the
paint booths and B-3 soil vapor extraction system have the greatest possibility of
exceeding this level should changes occur in the future.

JA736071\Title V Nonapplicabilty\report.doc 4-1 July 2000
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Texas Natural Resource Conservation Commission

INTEROFFICE MEMORANDUM
Date: December 30, 1998
From: Karen N.T. Olson, P.E., Director, Operating Permits Division
Subject: Disclaimer for Distribution of the Draft Potential to Emit Guidance Document

The staff of the Texas Natural Resource Conservation Commission (TNRCC) Operating Permits
Division (OPD) has developed forms and guidance documents to be used in the implementation and
administration of the Federal Operating Permit Program required by Title V of the Federal Clean Air
Act Amendments.

Attached is a copy of the final draft document for the definition of Potential to Emit: The guidance
document reflects the current position of the TNRCC on issues relating to the potential to emit.

This guidance document will be final after review by the Public Information and Publications Division
and assignment of a publication number. This document may also be updated as new developments
occur and may be subject to change. The most recent version of this and all OPD guidance
documents will be available on the Internet site at http://www.tnrcc.state.tx.us/air/opd/.

If you have any questions related to this document, please direct them to the following TNRCC OPD
staff members: Ms. Nancy Gardiner (512) 239-1313 and Mr. Steve Hagle (512) 239-1295,

Attachment
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OVERVIEW

All major sources in Texas will be required to apply for a federal operating permit (FOP) as
specified in Texas Natural Resource Conservation Commission (TNRCC) Title 30 Texas
Administrative Code Chapter 122 (30 TAC Chapter 122). The objective of this document is to
provide guidance to individuals from several companys on the definition of potential to emit (PTE)
for purposes of determining applicability for the FOP Program. Furthermore, the document clarifies
the primary intent of 30 TAC § 122.122 (Potential to Emit), which is to provide a mechanism for
sources at a site, without any other federally enforceable limitations, to limit their PTE such that the
site is determined not to be a major source and, therefore, not subject to the FOP Program in Texas.

This guidance is based on the U.S. Environmental Protection Agency (EPA) policies and
practices regarding major source new source review (NSR) determinations, the TNRCC's
interpretation of the EPA's policy on major source NSR determinations, and the definitions contained
in 30 TAC Chapter 122.

Potential to Emit Final Draft Guidance Document [SS#2685, Version 5] - December 1998
These guidance documents are for use by the sources subject to the Federal Operating
Permit Program and are subject to revision. Page 10f 29




L INTRODUCTION

Regarding general applicability, 30 TAC § 122.120 requires the owner or operator of a site
to submit an application to the TNRCC for an FOP if the site is a major source. As such, the criteria
for determining FOP applicability requires an understanding of the terms “site”” and “major source”
as they are defined in 30 TAC Chapter 122.

A site is defined in 30 TAC § 122.10 as the total of all stationary sources located on one or
more contiguous or adjacent properties, which are under common control of the same person (or
persons under common control). More detailed guidance on the definition of a site is provided in a
separate TNRCC guidance document entitled “Definition of a Site.”

Title 30 TAC § 122.10 defines a major source as any site which emits or has the potential
to emit: 10 tpy or more of any single hazardous air pollutant (HAP) or 25 tpy of total combined
HAPs, 100 tpy of any air pollutant, or at levels equal to or greater than major thresholds under Part D
of Title I (Nonattainment), A list of major source thresholds is shown in Table I-1. The key to
determining a site's major source status is calculating its “potential to emit.” The PTE of the
stationary sources at a site must be calculated and summed to determine if the site is a major source.
NOTE: The EPA may, by rule, require that some minor sources of HAP emissions comply with
maximum achievable control technology (MACT) standards and may also require these or other
minor sources to obtain an FOP. For example, minor sources which meet the other applicability
criteria of Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63), Subparts M, N, and others
apply to minor, as well as, major sources of HAP emissions. Also, some municipal solid waste
landfills and solid waste incineration units which may be minor sources are currently required to
obtain FOPs.

The TNRCC 30 TAC Chapter 122 definition of potential to emit is the maximum capacity of

a stationary source to emit any air pollutant under its physical and operational design or configuration.

The definition further states that any physical or operational limitation on the capacity of a source to

emit an air pollutant, including air pollution control equipment and restriction on hours of operation

or on the type of material combusted, stored, or processed shall be treated as a part of its design if

‘the limitation is enforceable by the EPA' (e.g., preconstruction authorization or regulatory
requirement),

! The requirement that the PTE must be federally enforceable by the EPA is currently under review by the EPA asa
result of recent litigation. In National Mining Association v. EPA, USEPA, 59 F.3d 1351(D.C. Circuit July 21,1995),
the court remanded the FCAA § 112 General Provisions regulation to EPA for further proceedings. In addition, in
Chemical Manufacturers Association v. EPA, No. 89-1514 (D.C. Cir. Sept. 14, 1995), the court remnanded the PTE
definition in the Prevention of Significant Deterioration (PSD) and NSR regulations and vacated the federal
enforceability requirement of the PTE definition in the PSD and NSR regulations. The EPA plans rulemaking in the
near future to address this issue and its effect on FCAA § 112, Title V, PSD, and NSR regulations. The term
“enforceable” as it is used throughout the remainder of this guidance should be read to mean effectively enforceable
by the EPA. See Section V.D. for more discussion on federal enforceability.

Potential to Emit Final Draft Guidance Document [SS#2685, Version 5] - December 1998
These guidance documents are for use by the sources subject to the Federal Operating
Permit Program and are subject to revision. Page 2 of 29




Table I-1.
Major Source Thresholds for 30 TAC Chapter 122 Applicability

I Unclassified or 100 100 100 100 100 100 100 25 10

i Attainment

Marginal or Moderate 100 100 100 100 100 100 100 25 10

| Ozone Nonattainment'

: Serious Ozone 501 100 100 100 100 50 100 25 10
Nonattainment?

Severe Ozone 25 100 100 100 100 25 100 25 10 I
{ Nonattainment®

! This includes Hardin, Jefferson, and Oran