ULSD / RICE-NESHAP / NSPS QOPC


Ultra Low Sulfur Diesel (ULSD) 

(ULSD is a technology enabler for exhaust emission after treatment equipment. Sulfur contaminates and renders ineffective DPF/DOC/NOx Catalysts/SCR devices)

Rural AK (Not accessible to the Federal Aid Highway System areas)

1. Dec 2010 final move to 15 ppm HW & NRLM diesel fuel for regulated engines

· Regulated engines for All road and Non-road, and Marine (fishing fleet and transportation engines)
· Generally speaking, all on-highway and off-road (heavy equipment) throughout Alaska, and marine transportation and the fishing fleet (cook inlet, southeast, Kodiak, Bristol bay, Aleutians) will only use ULSD after Dec 2010.

2. There are few “on-highway” diesel vehicles in rural AK – most diesel engines are “off-road” (heavy equipment) and “stationary” (power plant) engines

3. Heavy equipment use is minimal in Western AK. 

4. Heavy equipment use is generally limited to summer construction projects and winter snow removal for airstrips & limited roads

5. The fishing fleet will be a major consumer of ULSD beginning 2010. 

6. Stationary (power plant) engines constructed or reconstructed before June 12, 2006 that are <=300 HP OR are located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS) are NOT required to use ULSD fuel.

7. Pre-model year 2011 (MY 2007 through MY 2010) stationary (power plant) engines that are located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS) are NOT required to use ULSD fuel.

8. Model Year 2007 and later stationary (power plant) engines located in Alaska communities accessible by the Federal Aid Highway System (FAHS) must use ULSD fuel beginning October 1, 2010
9. Stationary (power plant) engines greater than 300HP, constructed or reconstructed before June 12, 2006, located in Alaska communities accessible by the Federal Aid Highway System (FAHS) must use ULSD fuel beginning May 3, 2013
10. Model Year 2011 and later stationary (power plant) engines that are located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS) must use ULSD fuel.

11. It is likely that rural coastal communities that support the fishing industry may convert to ULSD for power generation and heating fuel since ULSD will be required for the majority of fuel use (fishing fleet fuel use is >> power generation and heating fuel use). 

12. ULSD consumption in rural communities that do not support the fishing industry will be driven by on-highway and off-road equipment needs. For these communities, it is likely ULSD will be delivered, and possibly stored, in drums to meet the minimal ULSD fuel demand of bush communities. Hub communities that have a greater quantity of mobile sources may opt to store fuel in portable tanks, or in dedicated ULSD tanks, should there be sufficient quantity for the fuel suppliers (barge or airplane) to deliver ULSD in bulk quantities.

RICE NESHAP (Reciprocating Internal Combustion Engine National Emissions Standards for Hazardous Air Pollutants) Final Rule published CFR March 3, 2010
(Applies to stationary (power plant) engines constructed or reconstructed before June 12, 2006. In general, for engines with greater than 300HP (approx 208 kWe), requires installation of exhaust emissions device(s), emissions source testing, ULSD fuel; and notification, reporting and record keeping)

In March 2009, EPA proposed the RICE NESHAP rule. This rule applies to stationary (power plant) engines constructed or reconstructed before June 12, 2006 located in Area Sources. 

In general, the rule proposed that, for stationary (power plant) engines less than or equal to 300 HP, GACT was the appropriate emissions technology, that Management Practices were appropriate for GACT, and that engines <= 300 HP were not subject to numerical emissions requirements (i.e., exhaust emissions controls and source testing are not required.) EPA came to this conclusion due to the high cost of retrofitting, operating and testing engines in this HP category
However, EPA determined that stationary (power plant) engines greater than 300 HP are subject to numerical emissions requirements (i.e., exhaust emissions controls, source testing and reporting ARE required, in addition to crankcase ventilation requirements.)

The State of Alaska submitted comments to the EPA in response to the proposed RICE NESHAP rule that pointed out:

1. The Area Source regulation of hazardous air pollutants should not apply to rural Alaska
2. Costs of controls do not make GACT equal to MACT in rural Alaska (for engines >300HP)
3. Source testing requirements should be eliminated for engines >300HP
4. The proposed rule is a “significant energy action” for rural Alaska pursuant to E.O. 13211

5. The proposed rule has Health, Regulatory Flexibility Act, UMRA, and Environmental Justice impacts

6. Request for more time to develop 

On March 3, 2010, EPA published the final RICE NESHAP rule in the Federal Register. 

The EPA disagreed with the State of Alaska’s position that Area Source regulation of hazardous air pollutants should not apply to rural Alaska, and did not comment on Items 5 & 6, above.

However, EPA did agree with the State that GACT does not equal MACT in rural Alaska, and that source testing and numerical emissions limits are not required for existing stationary (power plant) engines > 300 HP in areas of rural Alaska not accessible by the FAHS.

1) So What does this mean?

Stationary (power plant) engines constructed or reconstructed before June 12, 2006 located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS), AND Stationary (power plant) engines less than or equal to 300 HP constructed or reconstructed before June 12, 2006 located in Alaska communities accessible by the Federal Aid Highway System (FAHS):

· Must meet GACT Management Practices:

· Change oil every 1000 hrs of operation or annually, whichever is first – or use an oil analysis plan

· Inspect air cleaner every 1000 hrs of operation or annually, whichever is first

· Inspect all hoses and belts every 500 hrs of operation or annually, whichever is first

· do not need to meet numerical emissions limits

· are NOT required to use ULSD fuel

· do not need to source test engines

· are not required to install closed crankcase ventilation or open crankcase filtration systems

· Must minimize time at idle and minimize engine startup time not to exceed 30-minutes

· must operate and maintain the engine IAW manufacturers recommended emissions procedures, or prepare your own maintenance procedures IAW good engineering judgment.

· Must maintain maintenance records that document Management Practices:

· Oil and filter change dates and runtime hours

· Inspection and replacement dates for air cleaners, hoses and belts

· Records of other emission related repairs and maintenance performed

· Minimal requirements for annual reports to EPA documenting compliance with operating and maintenance practices

Stationary (power plant) engines greater than 300HP, constructed or reconstructed before June 12, 2006, located in Alaska communities accessible by the Federal Aid Highway System (FAHS):

· must meet numerical CO emissions limits, generally by installing exhaust emissions oxidation catalyst

· must use ULSD fuel beginning May 3, 2013
· must conduct an initial source test for engines >300HP and <=500HP

· must conduct an initial source test for engines >500HP and additional source testing every 8760 hrs of operation of 3-years, whichever comes first

· must install either a closed crankcase ventilation system or an open crankcase filtration system

· Must minimize time at idle and minimize engine startup time not to exceed 30-minutes

· For engines >500HP equipped with Oxidization Catalyst, must:

· limit change in pressure drop to 2” water 

· maintain the inlet temp between 450F and 1350F

· continuously monitor and record catalyst inlet temp

· measure and record the pressure drop across the Catalyst monthly.

· must operate and maintain the engine and emissions control equipment IAW manufacturers recommended emissions procedures and maintain maintenance records

· Must keep records of mfrs recommended maintenance procedures for crankcase ventilation/filtration system and records of maintenance performed.

· Must submit reports to EPA for:

· Initial notification of regulated engine

· Notification of source test

· Notification of compliance for each specified emissions limitation

Stationary (power plant) engines constructed or reconstructed after June 12, 2006:

· must comply with all provisions of 40 CFR 60 (NSPS) – refer to discussion, below

SIC CI NSPS (Stationary Internal Combustion Compression Ignition New Source Performance Standards) Final Rule published CFR July 11, 2006, Proposed Rule published June 8, 2010
(Applies, in addition to other stationary engines, to power plant engines that are new, modified and reconstructed stationary diesel engines. “New” means model Year 2007 and newer,  “modified” means a change to an engine that causes its emissions level to increase, “reconstructed” means the replacement of engine components to such an extent that the fixed capital cost of the new components exceeds 50 percent of the fixed capital cost of a new engine….)

Unlike RICE NESHAP, most of the regulatory requirements are placed on the engine manufacturer to comply with emissions limits (by manufacturing certified engines). Owner / Operator requirements are mostly limited to purchasing, installing, and maintaining a certified engine. Owners/Operators must maintain records demonstrating compliance, and must monitor the backpressure of a Diesel Particulate Filter, if so equipped. 

The NSPS rule limits emissions of NOx, SO2 and Particulate Matter (PM) from diesel generators to the same emissions levels required for nonroad diesel engines (heavy equipment). The final rule also imposes fuel requirements that limit the sulfur content in the diesel fuel used to operate the regulated engines (ULSD is required to be used for all regulated diesel gensets starting December 1, 2010. This coordinates with the Alaska ULSD Alternative Implementation Plan requiring ULSD to be used for ALL mobile diesels – on-highway, off-road, and marine - in rural Alaska beginning 12/1/10). NOTE: the NSPS Rule only requires ULSD to be used to operate engines that are affected by the NSPS. So, a pre-model year 2007 diesel genset engine does not need to use ULSD. Beginning with Model Year 2011 engines, add-on controls (exhaust stream aftertreatment) will be required to achieve emission limits for stationary diesel genset engines.

On October 31, 2008, the State of Alaska submitted an Alternative Implementation Plan to EPA that addressed concerns with the proposed NSPS rule in rural Alaska. The plan requested the following:

· Allow NSPS owner-operator requirements to apply only to model year 2011 and later engines. 

· Maintain  a December 1, 2010 deadline for transition of regulated engines to ULSD.  

· Authorize continued use of single circuit jacketwater  marine diesel engines for prime power applications. 

· Remove limitations on using fuels mixed with used lubricating oil that do not meet the fuel requirements of 40 CFR part 60, subpart IIII. 

· Review emission control design requirements needed to meet new  NSPS emission standards, including the possibility of removing or delaying emissions standards requiring advanced exhaust gas emissions aftertreatment technologies until the technology is proven for remote and arctic applications.

EPA agreed that circumstances in rural Alaska require special rules, and is proposing to:

· exempt all pre-2011 model year engines from using ULSD

· allow use of marine certified engines, rather than non-road certified engines

· remove NOx aftertreatment requirements, in particular SCR, for engines in rural Alaska

As a result, EPA is proposing to not require new stationary engines to meet Tier 4 NOx emissions standards. However, since marine engine PM emissions are greater than non-road emission standards, and PM emissions is the most significant pollutant of concern, EPA is proposing that all engines must meet Tier 4 PM standards for either non-road or marine engines, or install PM reduction device(s) to achieve at least 85% reduction in PM.

Regarding blending of used lubricating oil with diesel fuel, EPA states that a recent proposed set of regulatory actions under the CAA that would define “off-spec” used oil as a solid waste, would subject units that burn off-spec used oil to emission standards under section 129 of the CAA.  EPA also requests information on the affects that increased sulfur levels in the fuel (caused by sulfur in the used oil) would have on the operation and maintenance requirements of engines, particularly those that use PM aftertreatment.

Additional proposed NSPS rules

REPORTING

EPA proposes to require Owners / Operators of pre-MY 2007 engines to submit notification to the EPA of non-certified engines and maintain maintenance records that demonstrate compliance with applicable emissions standards

· Question: how does EPA RICE NESHAP provisions pertaining to areas not accessible to the FAHS affected this reporting requirement (i.e., NESHAP excludes rural AK from most reporting requirements)

USEFUL LIFE - REDEFINED

EPA proposes to redefine “useful life” to be “certified emissions life”, which is the operating time the Manufacturer warranties an engine will comply with emissions limits prior to an engine needing rebuilding/remanufacturing. These limits are included in 40CFR60.1039.101(g). The Certified Emissions Life for power plant engines is 8000 hours or ten years, whichever comes first (unless the Manufacturer petitions EPA for a different time).

· Question: 8000 hours is not a standard maintenance interval for prime power generation engines used in rural AK. How will this affect maintenance interval requirements for top-ends and in-frames. EPA could require engines rebuild intervals to coincide with certified emissions life. 

ULSD FUEL REQUIREMENTS

· Pre-model year 2011 (MY 2007 through MY 2010) stationary (power plant) engines that are located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS) are NOT required to use ULSD fuel.

· Question: How is this affected by EPA requirement that Reconstructed engines must comply with NSPS requirements. (Once an engine has been reconstructed it must comply with the emission requirements of the model year engine for the year in which the reconstruction occurs)
· Model Year 2007 and later stationary (power plant) engines located in Alaska communities accessible by the Federal Aid Highway System (FAHS) must use ULSD fuel beginning October 1, 2010
· Model Year 2011 and later stationary (power plant) engines that are located in Alaska communities NOT accessible by the Federal Aid Highway System (FAHS) must use ULSD fuel.

Significant Issues with Proposed Rule:

RECONSTRUCT:

EPA proposes to redefine “reconstruct”, which will cause pre-model year 2007 engines to either be replaced with new certified engines, or be subject to source testing – BOTH of which may be cost prohibitive. Below are the definitions of “reconstructed” engine in NSPS and NESHAP.

40CFR63 NESHAP refers to the Marine rule 40CFR94.11(a) for the definition of “Rebuilt”

i. 40CFR94.11(a): Rebuilt = Remanufactured and relates to “certified emissions life” of an engine, which is typically less than 1000-hrs. 

ii. 40CFR63.2 NESHAP Definitions defines “Reconstruction” as:

Reconstruction, unless otherwise defined in a relevant standard, means the replacement of components of an affected or a previously nonaffected source to such an extent that: 

(1) The fixed capital cost of the new components exceeds 50 percent of the fixed capital cost that would be required to construct a comparable new source; and
(2) It is technologically and economically feasible for the reconstructed source to meet the relevant standard(s) established by the Administrator (or a State) pursuant to section 112 of the Act. Upon reconstruction, an affected source, or a stationary source that becomes an affected source, is subject to relevant standards for new sources, including compliance dates, irrespective of any change in emissions of hazardous air pollutants from that source.

ALSO: UNDER RICE NESHAP, A RECONSTRUCTED ENGINE OF ANY HP WILL BE REGULATED UNDER NSPS UPON RECONSTRUCTION. IF A RECONSTRUCTED ENGINE IS NOT CERTIFIED BY THE MANUFACTURER (WHICH CANNOT HAPPEN IN THE BUSH) THE RECONSTRUCTED ENGINE WILL BE SUBJECT TO SOURCE TESTING.

iii. NSPS proposes to redefine “Reconstruction” or “Reconstruct”, as defined below. NOTE: the NSPS definition DOES NOT require that it be “economically feasible” for the reconstructed source to meet the NSPS emission standards for the model year when reconstruction occurs.

PROPOSED NSPS DEFINITION OF RECONSTRUCT

EPA is proposing to add a definition for "reconstruct" that is specific for the NSPS for stationary CI ICE and stationary S1 ICE. EPA is also proposing to add provisions to the NSPS that require  reconstructed engines to meet the emission standards for the model year in which the reconstruction occurs if the reconstructed engine meets any of the following criteria: 

• the crankshaft is removed as part of the reconstruction; or
• the fixed capital cost of the new and refurbished components exceeds 50 percent of the fixed capital cost of a comparable new engine; or
• the serial number of the engine is removed as part of the reconstruction; or
• the reconstructed engine consists of a previously used engine block with all new components.

The proposed rule also clarifies that the provisions for modified and reconstructed engines apply to anyone who modifies or reconstructs an engine, including engine owners/operators, engine manufacturers, and anyone else. 

So, it appears that once a NESHAP (pre-MY2007 engine) has been Reconstructed, it will be subject to NSPS requirements: During the process of Rebuilding/Remanufacturing an engine, if the fixed capital cost exceeds 50% of the cost of a “new” engine – the engine will be classified as Reconstructed and the reconstructed engine will need to meet current model year emissions requirements. This is not likely achievable, without either add-on exhaust emissions controls, or installing a current MY engine – which would incur substantial additional costs for ancillary devices external to the engine, such as After Coolers, station service, oxidation catalysts, etc.

The EPA benchmark of 50% of fixed capital cost, does not appear to reflect the true cost of retrofitting or replacing an existing engine to meet current year emissions. In other words, the cost of the ancillary devices required to make a reconstructed engine meet current model year emissions limits is above and beyond the fixed capital cost of the engine reconstruction, and could easily be 3 or 4 times the cost of the engine.

The criteria of “fixed capital cost …to reconstruct…” includes the cost of labor (not sure about freight costs).

USED OIL BLENDING

EPA expresses concern with proposed RCRA and Incinerator rules that may make used oil a solid waste and the burning of blended used oil subject to incinerator rules, rather than NSPS (or NESHAP). EPA also describes concerns with how to blend relatively high sulfur used oil with ULSD fuel and maintain the sulfur content less than 15 ppm

· EPA has published information within the Docket that indicates that as much as 80% of used oil is “on-spec” oil that would not be subject to solid waste rules and can be blended and burned in an engine.

· Since the used oil that is generated by a stationary power plant engine is closely controlled, and the engine is maintained subject to NESHAP and/or NSPS requirements, used-oil from this closely controlled source is not a hazardous solid waste and therefore should be prescriptively classified as “on-spec” used oil.

PM REDUCTION DEVICES

Although EPA acknowledges that SCR exhaust emissions technologies are not warranted in rural Alaska, and allows using engines certified to marine and/or emergency engine emissions standards, EPA proposes to require all engines to meet Tier 4 PM requirements – which will almost certainly require PM traps in the exhaust stream.

· There is significant concern with the required use of PM filters/traps in prime power electric generation plants in rural Alaska. Most of the rural power plants are un-manned and the technical capability of operators is limited to regular maintenance – i.e., oil and filter changes, belts and hoses, etc. (as defined in the AK Alternative Imp Plan submitted to EPA October 2008). 
· Engines that have exhaust emissions control equipment, such as PM traps and DOC, are equipped with automatic safety devices that derate the engine should the back pressure or temperature of the device operate outside of prescribed limits. Should a prime power generator derate in an unattended facility, the engine would not maintain frequency and would trip off line on under frequency. This would shut down the plant and kill power to the community. When this occurs in the middle of winter at sub-zero temperatures, the life, health and safety of a community will be at risk. EPA does not allow “defeat” devices to be installed on certified engines, and there would be no way to restart the engine until a technician could fly into the community and affect repairs – which can be several days at –60F.
· As a case in point highlighting concerns with reliablity of PM emissions equipment, Caterpillar was recently named in a class action lawsuit over CAT engines in on-highway vehicles shutting down due to PM emissions equipment failing. In these cases, it is likely the driver could safely pull over to the side of the road and call for assistance – which may be expensive and inconvenient, but was unlikely to create as dire a consequence as shutting off the power in a remote village in mid-winter.
Particulate traps, filters, DOC, etc. devices should not be required in rural Alaska power plants for the following reasons:

· PM emissions of existing power generation equipment in rural Alaska is significantly less than what EPA used for a baseline in 1990 calculated from AP-42 – the air is cleaner than what EPA calculates

· The density of emissions in a rural village is lower than urban areas. The amount of PM emitted in rural Alaska communities is minimal compared to urban areas, since virtually the only diesel engine running in a rural community is the power plant engine. 

· Eliminating PM filtration eliminates the concern with high sulfur levels of blended used oil contaminating exhaust emissions equipment Transitioning to ULSD for rural Alaska power plant engines will help reduce PM emissions, even without exhaust emissions devices

· Reliable electric power is requisite to life, health and safety.

· The lifecycle cost of PM exhaust devices is rural Alaska is at least 2 to 3 times greater than estimated by EPA for urban areas of the United States. EPA uses this same reasoning to exclude rural Alaska form numerical emissions requirements under RICE NESHAP and SCR requirements under NSPS
AREAS NOT ACCESSIBLE TO THE FEDERAL AID HIGHWAY SYSTEM

The definition used by the EPA for rural Alaska are those “areas not accessible by the Federal Aid Highway System”. 

· 40CFR69.51: Motor Vehicle Diesel Fuel stipulates that the State of Alaska defines areas “accessible by the FAHS”. This definition should be looked at closely to verify that the definition (derived for mobile sources) applies to NSPS and RICE NESHAP stationary sources

The below is copied from :

Page 9658 of the Federal Register, Vol 75, No. 41, RICE NESHAP rule in part, reads:

Comment: Five commenters expressed that EPA’s proposal would have a significant impact to the State of Alaska, especially with respect to power generation in their rural communities. They explained that Alaska has unique regional circumstances whereby regulating diesel engine emissions in rural Alaska in the same manner as other engines nationwide could have unintended negative consequences. The commenters were concerned about the extension of section 112(k) of the CAA requirements to rural sources, expressing that the purpose of CAA section 112(k) is to address urban issues. The commenters opined that the scale of HAP emissions in rural areas of Alaska is different and should be addressed in a way that is appropriate to the rural conditions that exist there. The commenters expressed that, historically, EPA has recognized the unique aspects of rural Alaska’s diesel distribution system and diesel engine use and has allowed Alaska some flexibility (e.g., under the CI NSPS). The commenters requested that EPA assess and consider rural Alaska’s situation and allow for flexibility to address the challenges associated with the proposed rule.

Response: EPA agrees with the commenters that stationary CI area source engines located in remote areas of Alaska have special challenges that should be taken into consideration. As the commenters noted, over 180 rural communities in Alaska that are not accessible by the Federal Aid Highway System rely on stationary diesel engines and fuel for electricity. They are scattered over long distances in remote areas and are not connected to population centers by road or power grid. They are located in the most severe arctic environments in the United States. Transportation of diesel fuel to these areas is dependent on weather and communities typically pay some of the highest prices for fuel in the United States. Stationary engines located in rural areas of Alaska have different fuel storage and use logistics and higher operating and compliance costs. Many of these communities are accessible only by plane. 

In light of the comments, we believe it is appropriate to treat engines located at area sources in areas of Alaska that are not accessible by the Federal Aid Highway System as a separate subcategory. We re-evaluated GACT for the subcategory of stationary engines located at area sources of HAP that are in an area of Alaska that is not accessible by the Federal Aid Highway System. For these engines, we determined that GACT is the same management practices as those required for non-emergency CI RICE less than or equal to 300 HP located at area sources
NOTE: the above EPA comments are included for points of reference with regards to:

· argue that communities located along the AMHS and other small remote communities located along the highway system should not be subject to numerical emissions limits – EPA should realize that although the FAHS is a reasonable benchmark for determining rurality, it is not an absolute benchmark, and the costs of regulatory compliance for communities such as Angoon, Kake, Hoonah, Gustavus, Pelican, etc. (communities with engines >300HP, which is about 208 kWe) is cost prohibitive, even though located in an area accessible to the FAHS?

· use similar arguments for regulatory relief under proposed NSPS rule, especially for exhaust emissions equipment – including DOC filters, etc. Since EPA recognizes rural AK as a subcategory under NESHAP, why cant it also for NSPS???

