
OZONE TRANSPORT COMMISSION

OZONE TRANSPORT COMMISSION

Ali Mirzakhalili, P.E.
Stationary and Area Sources Committee

OTC /MANE-VU Fall Meeting

Nov. 14-15, 2017

Washington, DC

1



Stationary and Area Sources Committee (SAS)
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• SAS Workgroup Products 

• Recommendations for Future Work



SAS Workgroup Products 
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• Largest Contributors/EGUs (SAS Charges #1 & 2) 

 Reports on Optimal Operation/Installation of Controls on EGUs

Work in Progress

• Control Measures 

 Model Rule on Natural Gas Compressor Prime Movers 

 Cement Kiln Recommendations

• High Electricity Demand Day (HEDD) 

 Strategies & Implementation Recommendations



Top 25 2016 Ozone Season CSAPR State NOx Emitters
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Top 25 2017 Ozone Season CSAPR State NOx Emitters

Fewer Units with 
SCR Continue to 
Operate 
Substantially Above 
the Best Observed 
Rate (BOR)



CSAPR Allowance Prices (4/17/15 – 11/10/2017)

6Still Much Cheaper to Buy Allowances than to Run Controls in most cases!
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Control Measures Workgroup

Whitepaper on Control Measures for Two Source Categories

A. Good Neighbor provision for the 2015 Ozone NAAQS under the CAA

B. Recommendations for NOx Emissions Control for 2 Source Categories

1. Model Rule for Control of NOx Emissions from Natural Gas Pipeline 
Compressor Fuel-Fired Prime Movers – included in GN SIP resolution

2. Recommendations on Cement Kilns – not included in GN SIP resolution

2017 SAS Charge:  Develop recommendations & model rules for SAS strategies for 2018 
Good Neighbor SIPs considering sector NOx/VOC emissions, potential emissions reduction, 
cost, ease of implementation, etc.



Control Measures Workgroup
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Top 10 NOx Emitting Stationary Source Categories in OTR 
(Excluding EGUs, Airport LTO, & Sources from VA; Source: 2014 NEI v.1)
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12 States + DC in OTR



Control Measures Workgroup
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Top 15 NOx Emitting Stationary Source Categories in CSAPR U & OTR 
(Excluding EGUs, Airport LTO, & Sources from VA; Source: 2014 NEI v.1)



Natural Gas Pipeline Compressor Station Overview

10Source: Spectra Energy

http://www.spectraenergy.com/Natural-Gas-Oil-101/Transportation/Transporting-Natural-Gas/Compressor-Stations/


Pipeline Transportation of Natural Gas
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Facilities emitting ≥50 tpy NOx in CSAPR U & OTR States



NOx Limits in the Model Rule for NG Pipeline Compressor Fuel-Fired Prime Movers
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Four-Stroke Rich Burn ICE

Nameplate Rating in HP
NOx Rate in g/BHP-hr

(% Reduction)

200 - 499 1.5 (90)

500 - 1999 1.5 (90)

≥2000 1.0 (95)

Four-Stroke Lean Burn ICE

Nameplate Rating in HP
NOx Rate in g/BHP-hr

(% Reduction)

200 - 499 1.5 (90)

500 - 1999 1.5 (90)

≥2000 1.5 (90)

Two-Stroke Lean Burn ICE

Nameplate Rating in HP
NOx Rate in g/BHP-hr

(% Reduction)

200 - 499 2.0 (80)

500 - 1999 1.5 (80)

≥2000 1.5 (90)

Combustion Turbines

Nameplate Rating in HP

(MW)

NOx Rate in ppmvd @ 15% O2

(lb/MWhr)

≤2000 (1.5) 150.0 (6.0)

2000 - 4999 (1.5-3.7) 50.0 (2.0)

≥5000 (3.7) 25.0 (1.0)



Dry Process Precalciner Cement Kiln
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Source: Industrial Efficiency Technology Database

http://ietd.iipnetwork.org/content/dry-kilns-multistage-pre-heaters-and-pre-calcination


United States Cement and Concrete Industry

14Data: Portland Cement Association (PCA), 2017

Production Plants 
Sales Offices / Headquarters 
Distribution Terminals / Silos

http://www.cement.org/docs/default-source/market-economics-pdfs/cement-industry-by-state/usa-statefacsheet-17-d2.pdf?sfvrsn=e77fe6bf_2


Recommendations to Reduce NOx Emissions from Cement Kilns
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Kiln Type
Emission Rate in

lbs NOx/ton of clinker produced

% Reduction from 

Uncontrolled

Wet Kiln 3.88 60

Long Dry Kiln 3.44 60

(Dry) Preheater Kiln 2.36 60

(Dry) Precalciner Kiln 1.52 60

 Install low NOx burners on kilns 

 Modify kilns to implement mid-kiln firing 

 Install post-combustion SNCR 

 Convert / retrofit wet process to dry cement manufacturing  

Adopt Emission Guidelines for Cement Kilns per 2006 OTC Resolution

Potential NOx reductions – 8 tpd from OTC and 18 tpd from CSAPR U outside OTC



WHITEPAPER - not included as an action item

1. Enforceable Rule-Based Strategy

Applicability: Sources not Major for NOx: boilers serving EGUs, ICI boilers, simple cycle and combined cycle 
combustion turbines, reciprocating engines, & additional fuel burning devices.

Exemptions, Tune-up Requirements, Record Keeping & Reporting

2.   Enforceable Rule-Based Strategy
Applicability: Non-Emergency generators powered by reciprocating engines

Record Keeping & Reporting, Registration

3.   Voluntary Outreach-Based Strategy
Applicability: General Public & Facility Owners

Implementation Mechanism: MOU / Resolution / Statement
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High Electricity Demand Day (HEDD) Workgroup

Daily per-device NOx mass limit = 137 lb per day

Installed 

before June 1, 2018:          4.0 lb/MWh (1.3 g/bk hp-hr)

on or after June 1, 2018:   0.6 lb/MWh (0.2 g/bk hp-hr)

2017 SAS Charge:  Develop recommendations for at least one specific strategy to reduce High 
Electricity Demand Day (HEDD) emissions & an implementation mechanism.



Consumer Products (CP) Workgroup
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• CARB 2008, parts of 2009, 2010, 2012 & 2013 rules reviewed

• Nearly 40 Product Categories identified for update 

• Considering excluding:

a. Anti-seize lubricant

b. Cutting or tapping oil

c. Gear, chain or wire lubricant

d. Rust preventative or rust control lubricant

• Reduction of ~25 tpd of VOCs within OTR



Recommendations for Future Work
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 – consider current versions as status reports

Largest
Contributors

• Complete analysis for EGU status reports 1&2 before making 
recommendations

• Analysis of short-term averaging

Control 
Measures

• Estimate potential reductions & costs for each measure 
• All GN SIPs should contain the recommended measures

HEDD
• Compile database of Major and non-Major non-CAMD sources that supply 

to, or offset from, the electricity grid
• Evaluate potential daily emission reductions from control strategies

Consumer 
Products

• Update Model Rule by 1st Quarter of 2018
• Recommend inclusion in GN SIPs

AIM
• Monitor CARB survey results and update model rule as appropriate
• Recommend inclusion in GN SIPs



1. Calculate & document emissions reductions inside & outside OTR for the 
recommended SAS GN SIP strategies formalized in the GN SIP Resolution for use in 
photochemical modeling & develop recommendations for additional strategies for 
consideration.

2. Provide analysis & briefings to ADs on critical federal & state SAS strategies that may be 
needed for attaining & maintaining the 2015 O3 standard including, but not limited to; 
EPA’s CSAPR U, Sec. 126 Petitions submitted by MD, CT & DE, and NY’s small generator 
initiative.  

Standing charge: Evaluate and make recommendations to OTC member states of updates 
to any previously developed OTC model rule that is based on a CARB rule & shall update 
any such model rules to include any product categories or standards adopted by CARB.  
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2018 Proposed SAS Charges
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QUESTIONS?


