June 19, 2007

Chairman Robert Sawyer and Members of the Board
California Air Resources Board

1001 I Street,

Sacramento, CA  95814

Re: Early Action Measures  -- Cement Industry Greenhouse Gas and Toxic Emission Reductions

Dear Chairman Sawyer and Members of the Board:

We write on behalf of the undersigned organizations to urge CARB to significantly reduce the emission of both greenhouse gasses and mercury and other toxins by California’s eleven cement kilns, consistent with Assembly Bill (AB) 32’s direction to pursue complementary greenhouse gas (GHG) and toxic air contaminant reduction efforts. This can be accomplished through adopting certain energy efficiency targets for California cement manufacturers as an early action measure; prioritizing the development of a more comprehensive regulatory package that includes conversion to cleaner fuels as a Group 2 measure; and working closely with the Business, Transportation and Housing (BT&H) agency on cement performance standards.
Cement production in California accounts for about 2% of greenhouse gas emissions, 
 and almost 90% of statewide mercury emissions (about tenfold more than the oil refining industry, the state’s next largest source) according to US EPA’s TRI data.
  Coal combustion accounts for a high proportion of both carbon dioxide (CO2) and mercury emissions from these plants; energy efficiency and the use of cleaner fuels would reduce emissions of both pollutants.  CARB has authority to address the greenhouse gas (“GHG”) emissions from cement manufacturing facilities under AB 32 and has additional authority to control related mercury emissions under its toxic air contaminant program.
  
The staff report on “Proposed Early Action Measures to Mitigate Climate Change” should be updated to reflect the consideration of measures to improve energy efficiency and other GHG reductions measures by CARB and not referred to the Business, Transportation & Housing (BT&H) agency.  
Energy Efficiency Targets for Cement Manufacturing 

Because California’s cement manufacturing facilities are less energy efficient than the best international performers, the state’s plants can make significant energy efficiency gains using technologies and processes already demonstrated internationally.  According to researchers at the Lawrence Berkeley National Laboratory, readily achievable energy efficiency improvements at California cement plants could reduce CO2 emissions by at least 0.68 Mt (or about 6.0 percent of the sector’s total contribution).
  These energy efficiency gains would also result in major reductions in toxic air contaminants, including mercury, and would, over time, pay for themselves in energy bill savings.  Therefore, this proposal presents environmental, health, and economic benefits to California.

The early action measure we propose would establish a mandatory target for increased energy efficiency by California cement plants.  California cement plants would be allowed to meet CARB’s target by selecting the mix of technologies and process changes that would be most cost-effective for them.  The U.S. Environmental Protection Agency’s Energy Star program guidance documents for the cement industry contain an extensive list of existing, proven technologies and process changes that could be adopted to meet the target.  Many of these measures could be adopted as the first step in a larger effort to reduce emissions from cement manufacturing and would not preclude further regulatory action to address issues such as burning cleaner fuels.  These include relatively inexpensive energy savings measures with short pay back times, such as automated process control and management systems (potential annual CO2 and mercury emission reductions of 0.07- 0.14 million metric tons (MMT) and 12-24 lbs respectively) and improved preheating kiln technology (potential annual CO2 and mercury emission reductions of 0.2 MMT and 30.5 lbs respectively). Additional efficiency measures that would make excellent candidates for inclusion in this early action measure are appended.
Comprehensive GHG and Toxic Emission Reductions
CARB should prioritize the development of a comprehensive regulatory package to reduce GHGs and toxic mercury emissions from cement manufacturing facilities by including such a package in the Group 2 list.  Significant emission reductions are achievable through measures such as the conversion from coal to natural gas. CARB should also explore a greenhouse gas and mercury emission performance standard for cement facilities equivalent to the level achievable through conversion from coal to natural gas.  Some facilities are already equipped to burn natural gas.  Such a performance standard would be expected to reduce the sector’s CO2 and mercury emissions by an estimated 22% and 30-45% (1.2MMT and 1200-1800 lbs per year), respectively.
 

Cement Performance Standards
CARB should work closely with BT&H to develop cement performance standards that achieve reductions in GHGs and other toxic emissions such as the cement specification for limestone blended cement, proposed as a Climate Action Team early action measure. The cement specification has the double benefit of reducing toxic mercury emissions by an estimated 32 to 40 pounds per year. 
We strongly urge CARB to further explore the win-win opportunity to reduce both GHG and toxic emissions simultaneously from cement manufacturing facilities by prioritizing this sector for early and substantial regulatory measures.  We appreciate your consideration of our suggestions, and we look forward to continuing to work with you to implement AB 32.

Sincerely,
Miriam Rotkin-Ellman
Natural Resources Defense Council

Bonnie Holmes-Gen

American Lung Association of California

Tom Plenys

Coalition for Clean Air

Bill Magavern

Sierra Club California

Energy Efficiency Measures for The Cement Industry, 

Recommended Early Action Measure
The following energy efficiency measures would reduce coal use in cement manufacturing, thus reducing GHG as well as mercury emissions.  These measures have been fully developed through the EPA Energy Star Program.
  None of these measure would prevent or frustrate efforts to adopt other additional GHG reduction measures in the future, including fuel switching.
1) Process Control & Management Systems – Kilns. Heat from the kiln may be lost through non-optimal process conditions or process management. Automated computer control systems may help to optimize the combustion process and conditions. 

Energy savings from process control systems may vary between 2.5% and 10% (ETSU, 1988; Haspel and Henderson, 1993; Ruby, 1997), and the typical savings are estimated at 2.5-5%. The economics of advanced process control systems are very good and payback periods can be as short as 3 months (ETSU, 1988). 

Process control of the clinker cooler can help to improve heat recovery, material throughput, improved control of free lime content in the clinker and reduce NOx emissions (Martin et al., 2000). Installing a Process Perfecter® (of Pavilion Technologies Inc.) has increased cooler throughput by 10%, reduced free lime by 30% and reduced energy by 5%, while reducing NOx emissions by 20% (Martin et al.,1999; Martin et al., 2001). The installation costs equal $0.32/annual ton of clinker, with an estimated payback period of 1 year (Martin et al., 2001).

2) Seals. Seals are used at the kiln inlet and outlet to reduce false air penetration, as well as heat losses. Seals may start leaking, increasing the heat requirement of the kiln. Most often pneumatic and lamella-type seals are used, although other designs are available (e.g. spring-type). Although seals can last up to 10,000 to 20,000 hours, regular inspection may be needed to reduce leaks. Energy losses resulting from leaking seals may vary, but are generally relatively small. Philips Kiln Services reports that upgrading the inlet pneumatic seals at a relatively modern plant in India (Maihar cement), reduced fuel consumption in the kiln by 0.4% (or 0.01 MBtu/ton clinker) (Philips Kiln Services, 2001). The payback period for improved maintenance of kiln seals is estimated at 6 months or less (Canadian Lime Institute, 2001). 

3) Kiln Shell Heat Loss Reduction. There can be considerable heat losses through the shell of a cement kiln, especially in the burning zone. The use of better insulating refractories (e.g. Lytherm) can reduce heat losses (Venkateswaran and Lowitt, 1988). Refractory choice is the function of insulating qualities of the brick and the ability to develop and maintain a coating. The coating helps to reduce heat losses and to protect the burning zone refractory bricks. Estimates suggest that the development of high-temperature insulating linings for the kiln refractories can reduce fuel use by 0.1-0.34 MBtu/ton (Lowes, 1990; COWIconsult, 1993; Venkateswaran and Lowitt, 1988). Costs for insulation systems are estimated to be $0.23/annual ton clinker capacity (Lesnikoff, 1999). Structural considerations may limit the use of new insulation materials. The use of improved kiln-refractories may also lead to improved reliability of the kiln and reduced downtime, reducing production costs considerably, and reducing energy needs during start-ups.
4) Refractories. Refractories protect the steel kiln shell against heat, chemical and mechanical stress. The choice of refractory material depends on the combination of raw materials, fuels and operating conditions. Extended lifetime of the refractories will lead to longer operating periods and reduced lost production time between relining of the kiln, and, hence, offset the costs of higher quality refractories (Schmidt, 1998; van Oss, 2002). It will also lead to additional energy savings due to the relative reduction in start-up time and energy costs. The energy savings are difficult to quantify, as they will strongly depend on the current lining choice and management.
5) Optimization of Heat Recovery/Upgrade Clinker Cooler.
Grate coolers may recover between 1.1 and 1.4 MBtu/ton clinker sensible heat (Buzzi and Sassone, 1993). Improving heat recovery efficiency in the cooler results in fuel savings, but may also influence product quality and emission levels. Heat recovery can be improved through reduction of excess air volume (Alsop and Post, 1995), control of clinker bed depth and new grates such as ring grates (Buzzi and Sassone, 1993; Lesnikoff, 1999). Control of cooling air distribution over the grate may result in lower clinker temperatures and high air temperatures. Additional heat recovery results in reduced energy use in the kiln and precalciner, due to higher combustion air temperatures. Birch, (1990) notes a savings of 0.04-0.07 MBtu/ton clinker through the improved operation of the grate cooler, while Holderbank, (1993) notes savings of 0.14 MBtu/ton clinker for retrofitting a grate cooler. COWIconsult et al. (1993) note savings of 0.07 MBtu/ton but an increase in electricity use of 1.8 kWh/ton. The costs of this measure are assumed to be half the costs of the replacement of the planetary to grate cooler, or $0.2/annual ton clinker capacity.
6) Dry Process Conversion to Multi-Stage Preheater Kiln.

Installing multi-stage suspension preheating (i.e. four-or five-stage) may reduce the heat losses and thus increase efficiency. Modern cyclone or suspension preheaters also have a reduced pressure drop, leading to increased heat recovery efficiency and reduced power use in fans (see low pressure drop cyclones above). By installing new preheaters, the productivity of the kiln will increase, due to a higher degree of pre-calcination (up to 30-40%) as the feed enters the kiln. Also, the kiln length may be shortened by 20-30% thereby reducing radiation losses (van Oss, 1999).
7) Installation or Upgrading of a Preheater to a Preheater/Precalciner Kiln. 
An existing preheater kiln may be converted to a multi-stage preheater precalciner kiln by adding a precalciner and, when possible an extra preheater. The addition of a precalciner will generally increase the capacity of the plant, while lowering the specific fuel consumption and reducing thermal NOx emissions (due to lower combustion temperatures in the pre-calciner).
8) Conversion of Long Dry Kilns to Preheater/Precalciner Kiln. 

If economically feasible a long dry kiln can be upgraded to the current state of the art multi-stage preheater/precalciner kiln. Energy savings are estimated at 1.2 MBtu/ton clinker for the conversion.
9) Preventative Maintenance. 

Preventative maintenance includes training personnel to be attentive to energy consumption and efficiency. Successful programs have been launched in a variety of industries (Caffal, 1995; Nelson, 1994). While many processes in cement production are primarily automated, there still are opportunities, requiring minimal training of employees, to increase energy savings. Also, preventative maintenance (e.g. for the kiln refractory) can also increase a plant’s utilization ratio, since it has less downtime over the long term. Birch (1990) mentions that the reduction of false air input into the kiln at the kiln hood has the potential to save 11 kcal/kg clinker or 0.04 MBtu/ton. This is used as the estimate of fuel savings. Lang (1994) notes a reduction of up to 5 kWh for various preventative maintenance and process control measures (typically around 3 kWh/ton). Based on similar programs in other industries, annual and start up costs for implementing this training are estimated to be minimal and would be paid back in less than one year. For preventative maintenance of compressed air systems see below.
10) Fluidized Bed Kiln.
The (expected) advantages of FBK technology are lower capital costs because of smaller equipment, lower temperatures resulting in lower NOx-emissions and a wider variety of the fuels that can be used, as well as lower energy use. The Kawasaki design uses cyclone preheaters, a precalciner kiln and a fluidized bed kiln. Energy use is expected to be 10-15% lower compared to conventional rotary kilns (Vleuten, 1994).

� Climate Action Team, Climate Action Team Report to Governor Schwarzenegger and the Legislature, 2006.


� U.S. EPA, 2004 data release for Toxic Release Inventory, available at http://www.epa.gov/triexplorer.


� Health & Safety Code §§ 39658(b) & 39666(c).


� Lawrence Berkeley National Laboratory, Optimization of Product Life Cycles to Reduce Greenhouse Gas Emissions in California, California Energy Commission Public Interest Energy Research Program, CEC-500-2005-110-F, August 2005. 


� CO2 and Hg emission reductions were calculated based on replacing coal combustion with natural gas and USEPA emission factors for CO2 and Hg from coal and natural gas combustion.


� Energy Efficiency Improvement Opportunities for Cement Making: US EPA ENERGY STAR Guide for Energy and Plant Managers; All references shown here can be found in this EPA Energy Star guide.





