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with new rule
10 CSR 10-6.261 Control of Sulfur Did

& Emissions

Purpose

To streamline requirements and reduce copfusigh for Missouri’s s 'X|de (SO,)
i an Control

y Dioxide

10-6.261 sets enforceable environmentahconditions 3 its necessary to comply with
the EPA’s new 1-hour SO, National AmbientAi igy Standard (NAAQS) and retains
necessary emission condltlons and I|m|ts from 10 0-6.260 Restriction of Emission

stringent requiremen
addition,
round o

The purpose of this document j8 to 1) specify which 10 CSR 10-6.260 provisions are
being eliminated and which ones are being carried forward as is into 10 CSR 10-6.261
and 2) address the department’s obligation under Clean Air Act (CAA) Section 110(l) by
demonstrating that 10 CSR 10-6.260 provisions being eliminated would not have an
adverse impact on air quality. The State Implementation Plans for the Jackson and
Jefferson County nonattainment areas being submitted in conjunction with this



rulemaking demonstrate that the new requirements added to 10 CSR 10-6.261 ensure
compliance with the 1-hour SO, NAAQS in the nonattainment areas; these 1-hour SO,
NAAQS requirements are not addressed in this document.

Background

In June 2010, the U.S. Environmental Protection Ag
primary sulfur dioxide standard of seventy-five (73

ency/(EPA) established a new 1-hour
pads-per-billion (ppb). SO, is one

designated as SO, nonattainment area
during 2007-2009.

areas

While Missou

NAAQS, the Air P ution 2 am 3

Restrictio i Compounds , most of which is incorporated into the
Misso Qntains requirements for limiting emissions of sulfur
compoungs |nclu RQ S i10xide, and sulfuric acid. The rule has limits and

Demonstration

The following is a list of requiyements currently found in 10 CSR 10-6.260 that are: A)
Not being moved into 10 CSR 10-6.261 since they are no longer necessary or applicable.
These include obsolete provisions and those for which equivalent or more stringent SO,
requirements have been identified, or B) Retained in the new rule since they cannot be
replaced with an equivalent or more restrictive requirement. These provisions are not



necessarily protective of the 1-hour SO, NAAQS but ensure the existing level of SO,
control in portions of the state outside SO, nonattainment areas.

A) Not being moved into 10 CSR 10-6.261 since they are no longer necessary or
applicable. These include obsolete provisions and thase for which equivalent or
more stringent SO, requirements have been identifﬁed.

1) Removal of distinction between indirect and diréct heating sources. 10 CSR 10-

direct or indirect heating source. Per 10 CSR
Reference Tables, an indirect heating source

of an indirect heating source or a heating so
come into direct contact with process materials

paragraph (3)(B)2.A., part (3)(B)3.A.(l), and part
(3)(B)3.B.(I1), dependmg 0R.th€ sources location in the state. Named sources found in
Table I are subject to specific Ibs/MMBtu limits. Direct heating sources are currently
exempt from Subsection (3)(B) of 10 CSR 10-6.260. The Air Program maintains that
there is no known scientific basis for moving forward with a regulation that exempts
entire groups (direct and indirect heating sources) from specific requirements intended to
limit emissions of sulfur dioxide, particularly when the impacts of such wide-reaching




exemptions inhibit an area’s ability to attain and maintain compliance with SO, NAAQS
requirements. The 10 CSR 10-6.260 limits of 2.3 and 8.0 IbssMMBtu are being retained
in 10 CSR 10-6.261 since an equivalent or more stringent federal or state standard to
replace these limits could not be identified. (see discussion St. Louis and Outstate 2.3
Ibs/MMBtu and 8.0 Ibs/MMBtu sulfur dioxide emission limits in this demonstration).

applicable to sulfuric acid plants
the CAA. A review of

permits is unnecessary. Any new
ct to the federal New Source

6.260 sets concentration Jimits 0§/2,000 and 500 ppmv of sulfur dioxide for existing and
new sources at paragraphs&)(A)1. and 2. These sulfur dioxide limits area attributed to
regulations applicable to sulfuric acid plants and kraft pulp mills promulgated under
section 111(d) of the CAA. Since these sulfur dioxide limits fall under section 111(d)
and are not approved in the Missouri SIP, the anti-backsliding provisions of CAA section
110(1) do not apply. This discussion is included in this demonstration for completeness.



Title V permits that simply list 10 CSR 10-6.260 as being an applicable regulation since
the source has sulfur dioxide emissions may, as a result, have set limits for these
compounds. However, any reference to these limits in Title VV permits is unnecessary. In
addition, the Air Program feels that the more stringent fuel sulfur limit for fuels found in
federal regulations have made the 2,000 and 500 ppmv concentration limits
unnecessary. Per the federal Low Sulfur Diesel (LSD) [R00 ppm] and Ultra Low Sulfur

diesel fuel and Non-road diesel. As a result,
road Diesel Fuel Grades 1-D & 2-D, shall sati

state.

The following emission standards reference
sulfur limits found in 40 CFR 80, Subpart I.

ideygrovides a summary of the federal fuel

Highway, Nonroad, Locomoti ,W iesel Fue tandards

Par-gallon Ma muMMyYear(ppm) |

Regulated Entity Covered Fuel
20084 20073{2098] 200912016
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redigse
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i | R NN - [ ns | ms | ms | s00 ] 500 500] 500] 15 |
Processor n-0se LMe )“ \'— H HS H HS H HS H 500 “ 500 “ 500 H 500 H 500|
Notes:

a For highway diesel fuel, stahdards are effective June 1 for refiners/importers,
September 1 for pipelines and terminals, and October 15 for retailers and wholesale
purchaser-consumers. Anti-downgrading provisions effective October 16, 2006.

b For Nonroad, Locomotive, and Marine (NRLM) diesel fuel, standards are effective
June 1 for refiners; downstream requirements apply for Northeast/Mid-Atlantic area only




(August 1 for terminals, October 1 for retailers and wholesale purchaser-consumers, and
December 1 for in-use).

¢ For highway diesel fuel, standards are effective June 1 for refiners/importers, October
1 for pipelines and terminals, and December 1 for retailers and wholesale purchaser-
consumers.

d For NRLM diesel fuel, standards are effective June
terminals, October 1 for retailers and wholesale purché
for in-use.

e Excluding the Northeast and Alaska.
f Excluding the Northeast, with approval in Alg

or refiners, August 1 for
onsumers, and December 1

Calculations below show that sources burning 500 ppm sulfur leveNuelswvill have sulfur
concentration levels below the 500 ppm foud in 10 CSR 10-6. 260 g the
2,000/500 ppmv SO, concentration li : on
state permits. While these fuel sulfu limigs are not ngcessarily protective of the 1-hour
SO, NAAQS, the sulfur content limits doprowide anAippef limit on sulfur dioxide
emissions.

The following engineering catcu 1qt the.combustion of #2 diesel fuel

WA v SO, limit regardless
of the englne mvolved The engingerng Calc i stoichiometric

Case*™ Sulfur
1 / 0.5
2 % : o 5
21.5
* ase is the normal caQC\a 2 mc}e@ carbon by 10 percent, and Case 3 decreases
0 percent

Case 1 ) ) Case 2 Case 3
moles CO, N24 /) 7.99 6.49
moles N, N38d  / 33.36 44,51
moles SO, 0.0156 / 0.0156 0.0156
Total Dry Moles 46.196 41.366 51.016
ppmv SO, 338 377 306

The calculations show the #2 diesel fuel combusted with air will always comply with the
500 ppmv SO, limit. The calculations use the conservative assumptions of complete




combustion and no excess air. The real world includes partial combustion and excess air,
both of which would tend to dilute the SO, concentration in the exhaust effluent.

Assumptions for the table calculations above:

All constituents of the fuel are burned proportionally.
Any excess air typical of combustion would tend to dilu
flue gas, therefore only theoretical air is considered.
#2 diesel fuel is composed of carbon, hydrogen, sulfd
and ash.

Ignore the water because the standard is a dry st
any calculations.
Ignore the ash as negligible unless the study/
450 ppm.
Typical #2 diesel fuel is composed of 879 5% sulfur for
calculations.

e the SO, concentration in the

Using normal air for combustion (79% Ns
For each Ib-mole of oxygen in air, there is 3. p itrogen. (1 Ib-mole Oy) =
(0.79/0.21) = 3.76 Ib-mole N,

The stoichiometric equations 2
C+0,;+376 N,=CO;, + 3.76
2H, + O, + 3.76 N, = 2H,0 + 3.76
S+ 0, +3.76 N, + SO, + 3.76 N,

Then, by Avogadro’s and the definition of mole:

ppmv SO, = 1,000,000 x [moles SO,/(moles CO, + moles N, + moles SO,)]
The table calculations above show that the use of LSD at 500 ppm results in a sulfur

dioxide ppmv values less than the 500 ppmv limit currently found in 10 CSR 10-6.260.
Therefore, all sources using LSD and ULSD as their fuel source will have sulfur dioxide



ppmv values less than the current limit in 10 CSR 10-6.260. Therefore, sources using
fuel regulated under federal rules results in less sulfur dioxide emissions than maintaining
the 2,000 and 500 ppmv concentration limits found in 10 CSR 10-6.260. The federal fuel
requirement is stricter than the requirement found in 10 CSR 10-6.260. In addition, if
sources use another fuel source with higher sulfur content, they are still subject to the 2.3
Ibs/MMBtu and 8.0 Ibs/MMBtu for the St. Louis area apd outstate area, respectively.

Since the concentration limits of 2,000 and 500 pp
SIP, the anti-backsliding provisions of CAA sectig

not approved in the Missouri
I) do not apply. This discussion

4) Removal of sources that no longer ope other enforceable
mechanism. The following is a list of na able 11 of 10
CSR 10-6.260 that are not being carried ed since

Doe Run Company’s Glover gme : last actual production
i iq January 2009, just over

it has been in excess of five (5) years sin
Doe Run Company would be require htai tan_permit prior to resumption
of production.

AN
/ Syﬁrce \ \ \ \ Reason for removal

City Utilities —ﬂamés River PIan;/ So}go\?\gent Agreement — 67 FR 13570

Aquila (St. Jose Lig&\h\PO)/er) —Lake W(sent Decree — 66 FR 57389
Road Plant /\

Doe Ru Lead Swaeltér and Ceased secondary smelting operation in
Refingry - Glover, MisSeuri late 2003

Do¢ Run/Company, Srhelte Ceased operation in December 2013 as
rculdneum, Missouri described in federal consent decree

methods. The new rule simplifies the requirements in all these areas by placing them into
appropriate areas in the rule.

Compliance
Compliance with 10 CSR 10-6.260 is determined in three (3) ways: by source testing, by

providing the director such data as s/he may reasonably require, or by other methods




approved by the staff director in advance. Source testing to determine compliance with
sulfur dioxide emission limits is further directed to 10 CSR 10-6.030(6) Sampling
Methods for Air Pollution Sources. Section 10 CSR 10-6.030(6) is a reference to 40 CFR
part 60, Appendix A Test Methods, Method 6-Determination of Sulfur Dioxide Emissions
from Stationary Sources.

In 10 CSR 10-6.261, the compliance test methods are €xpanded to include additional
methods beyond just Method 6. The additional test fhethods allow sources to more

Method 6B: Determing
Emissions fro

(Instrumental Analy
Method 8: Determination of s

10 CSR 10-6.261"a e of/fuel delivery records to demonstrate compliance with
the rule.

The compliance requirements are equivalent to or stricter than that found in 10 CSR 10-
6.260.

Monitoring



10 CSR 10-6.260 requires the use of CEMS for Ameren’s Labadie and Sioux plants and
for the lead smelters and refiners. The CEMS for Ameren shall be certified in accordance
with Performance Specifications 2 and 3, 40 CFR part 60, Appendix B. They shall also
be operated and maintained in accordance with 40 CFR 60.13(d) and (e)(2).

In 10 CSR 10-6.261, all CEMS shall follow all the requjtements in 40 CFR 75 and/or 40
CFR 60, Appendices B and F. The only exception to ghis 13 that CEMS for lead smelters

Reporting
10 CSR 10-6.260 outlines the reporting require

Recordkeeping
10 CSR 10-6.2¢ : 3 ree-tokeep fecords to document changes in a
source’s operating procedy formanee-test resylts, monitoring results, etc.

are required in section (4) to keep appropriate records on
sourge actVvities. This includes maintaining records on: modifications to the sources
Opgrating procedures topLevent or miimize excess emissions; records of performance
tests, GEM information, anthkfueksampling/tests; and monitoring data, calibration checks,
and ad§ i ~ systems. In addition, records are to be maintained

B) Retained in the new r §' ce they cannot be replaced with an equivalent or
more restrictive requirement. These provisions are not necessarily protective of the
1-hour SO, NAAQS but ensure the existing level of SO, control in portions of the
state outside SO, nonattainment areas.




1) Exemption for small sources. 10 CSR 10-6.260 exempts indirect heating sources
with a total rated capacity less than or equal to three hundred fifty thousand British
thermal units (350,000 Btus) per hour actual heat input. With the removal of the indirect
and direct heating sources categories, the exemption is changed so that the exemption
applies to all small sources, direct or indirect. Small direct heating sources that now are
exempt in 10 CSR 10-6.261 due to their size, would have been subject to the 2,000/500
ppmv concentration limit in 10 CSR 10-6.260. Howeyer, s described previously in this
demonstration, the Air Program has shown that thesg' small sources are using fuels that
result in concentration limits well below 500 ppm exemption in 10 CSR 10-6.261
is equivalent to 10 CSR 10-6.260

gmission limits. 10 CSR

. This exemption is retained in 10
exclusively with natural gas or

emission limits need toe retaingd since they are part of the SIP and do provide an upper
limit on sulfur dioxide emissjops and an equivalent or more stringent federal or state
standard to replace these limits could not be identified. The new rule retains the use of
those sulfur dioxide emission limits. These limits are applicable to all sources, not just
indirect heating sources, as described in the new rule. This requirement in 10 CSR 10-
6.261 is stricter than that found in 10 CSR 10-6.260 because it applies to more sources.



5) Two percent (2%) and four percent (4%) sulfur coal and fuel oil limits. 10 CSR
10-6.260 has a 2% and 4% sulfur limit in part (3)(B)3.B.(l) for indirect heating sources
located in Franklin, Jefferson, St. Louis, St. Charles Counties, or City of St. Louis with a
capacity of less than two thousand (2,000) million Btus per hour. While these limits are
not protective of the 1-hour SO, NAAQS, these limits are retained in 10 CSR 10-6.261
since an equivalent or more stringent federal or state standard to replace these limits
could not be identified. This requirement in 10 CSR 10-6.261 is equivalent to 10 CSR
10-6.260.

stringent sulfur dioxide emission limits (i.e., s would be removed from Table
ly with the 1-hour SO,

Source vexaging Time \\ﬂ:,?i?gion Limit per Unit
/\ /\ nds Sulfur Dioxide Per

Million Btus Actual Heat Input)

Ameren Missourj/— Sipﬁx Pm \ Daily a\qra\gg 4.8

Doe Run Compdny # Buick 1hourt 8,650 pounds SO,/hr
Resource RecclingFacility ed 3 tim

Empire District E tri\/ /% 12.0
Company — Asbury Plant

\24hours 3.9

“S\ours 10.0

Cooperative)

Thomas Hill Energ ew 3 hours 8.0
Power Division — ThomasHill
(formerly Associated Electri

Cooperative)

University of Missouri (MU) — 3 hours 8.0
Columbia Power Plant
Associated Electric 3 hours 6.7

Cooperative, Inc. — Chamois




(formerly Central Electric
Power Cooperative)

New 1-hour SO, NAAQS limits

New, lower limits to address the 1-hour SO, NAA
nonattainment areas are found in Table | of the n
either unit specific and/or specific to the entire

results. The following existing sou

rces found i

foy/named sources located in the

Source

Previous SO, limit

Ameren Missouri — Labadie Plant
/]

4.8 Ibs/MMBtu
(daily average)

Independence Power and Light ~
Blue Valley Station
Unit 1

Unit 2
Unit 3

Natural gas
Natdral gas
tural gas

6.3lbs/MMBtu

@our average)

%

0.12 Ibs/MMBtu
(30 day rolling average)

ULSD*
9.0 lbs/MMBtu
(3-hour average)
1,468.17
1,447.01
10,632.02
i ansas City Inc. - 7.1 Ibs/MMBtu
Grand Ave. Stati (3-hour average)
Boiler 1A 0.5
Boiler 6 & 8 351.8
Boiler 7 0.5

*Ultra Low Sulfur Diesel (maximum 15 parts per million sulfur content) required for all
fuel deliveries (for Table 1 sources/units using diesel fuel or fuel oil) after January 1,

2014.




V. Conclusion

This document demonstrates that the consolidated new rule 10 CSR 10-6.261 maintains
existing rule requirements from 10 CSR 10-6.260 that axe not being replaced with
equivalent or more restrictive requirements. It also jugtifies removing 10 CSR 10-6.260
rule requirements that are no longer deemed necessar’y or/applicable (e.g. facility
shutdowns, requirements superseded by more stringent €equirements, etc.). The obsolete
provisions from 10 CSR 10-6.260 that are not bg ML
will be removed from the Missouri SIP with na

The new rule 10 CSR 10-6.261 will then sgtve 2 1oxide rule that can
be amended as needed to comply with a re SO, actions.

Appendix

City Utilities — James River Plant onsent Agreement

St. Joseph Light & Power —Aake

Road Plant SO, Consent Decree

Doe Run Company,

And Refinery Consent Decree




