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Ash Grove Mercury Reduction 
 

Advisory Committee’s Report 
 

I. Executive Summary  
 
Ash Grove owns and operates a cement kiln and associated quarrying operation in Durkee, 
Oregon.  The kiln processes limestone and other materials which contain naturally occurring 
mercury.  The thermal process used to manufacture cement liberates the mercury, releasing it 
to the atmosphere.  This atmospheric mercury can be deposited onto land and water on a 
local to global scale.  Bacteria in soils and sediments convert mercury to methylmercury 
which is then taken up by tiny aquatic plants and animals.  Fish that eat these organisms build 
up methylmercury in their bodies.  As larger eat smaller ones, methylmercury is concentrated 
up the food chain.   
 
Ash Grove conducted comprehensive testing to gain a better understanding of the quantity 
and form of mercury emitted from its cement manufacturing process.  The testing and 
comparison with other mercury sources suggests that Ash Grove’s Durkee Plant is the largest 
industrial source of mercury in Oregon.   
 
The Energy & Environmental Research Center (EERC) conducted a 6-week project to assess 
and evaluate mercury (Hg) emission controls suitable for use on Ash Grove’s cement kiln.  
The EERC identified powdered activated carbon (PAC) injection as the most promising 
technology for controlling Hg from cement plants.  The EERC arranged for the temporary 
installation of a slipstream baghouse (SSBH) and PAC injection system at the Durkee Plant.  
This project demonstrated that Hg removal efficiencies between 65 and 90% are possible at 
Ash Grove’s Durkee Plant, depending on the PAC injection rate and whether the raw mill is 
off-line or on-line.   
 
The Committee recommended a percent reduction target of 85% with a fallback target of 
75% if it is demonstrated that 85% is not achievable despite the best efforts of Ash Grove 
Cement to achieve 85%.  The Committee recommended that the MAO not penalize Ash 
Grove as long as the plant ultimately achieves a minimum control efficiency of 75%.  The 
Committee recommended the use of alternative limits if 75% is not achievable, similar to 
those established in the recently adopted Utility Mercury Rule.     
 
The Committee accepted EERC’s recommendation that sorbent traps be used to monitor Hg 
emissions at the facility and to demonstrate the performance of PAC injection.  The 
Committee recommended that Ash Grove do some testing to verify the effectiveness and 
accuracy of the sorbent traps after installation.  EERC suggested that the Ontario Hydro 
Method would be the best test for verification purposes.  The Committee left the details of 
the monitoring program as well as reporting and recordkeeping to DEQ. 

 
The Committee recommended an installation period of 24 months and an additional 18 
months for optimization of the PAC injection system.  After 42 months, Ash Grove should be 
required demonstrate achievement of the percent reduction target(s).   
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II. Overview and Purpose  
 
The Department of Environmental Quality (DEQ) formed an Advisory Committee to make 
recommendations regarding issues related to the reduction of mercury emissions from the 
Ash Grove Cement Company (Ash Grove) in Durkee, Oregon.   
 
III. Committee Membership 
 
The invited Committee members were:  
 

Mark Reeve (Chair) Reeve Kearns PC 
Dean Atkinson, PhD  PSU Chemistry Department  
Deanna E. Conners, PhD Office of Environmental Public Health 
John Cox, PhD Confederated Tribes of the Umatilla Indian Reservation   
Brent Foster Columbia Riverkeeper 
Joni Hammond (Ex-Officio) DEQ – Eastern Region 
Charles Hofmann, M.D. Citizen 
Bruce Hope, PhD (Ex-Officio)  DEQ Headquarters 
Mark Riskedahl Northwest Environmental Defense Center 
Carl E. Stiff, M.D. Baker County Commissioner 
Fran Streitman Ash Grove Cement Plant 

   
Others in attendance and participating included DEQ staff Andy Ginsburg, Uri Papish, Linda 
Hayes-Gorman, Jerry Ebersole, Doug Welch, Patty Jacobs, and Les Carlough.  A meeting 
sign in sheet is attached to the meeting notes to reflect others in attendance. 

IV. Background 
 
Ash Grove owns and operates a cement kiln and associated quarrying operation in Durkee, 
Oregon.  Ash Grove’s Durkee kiln processes limestone and other materials removed from the 
on-site quarry which contains naturally occurring mercury.  The thermal process used to 
manufacture cement liberates the mercury, releasing it to the atmosphere in gaseous and 
particle-bound form. 
 
The U.S. Environmental Protection Agency (EPA) recently promulgated mercury emission 
control regulations for new cement kilns.  EPA evaluated controls for existing cement kilns 
but determined that it would not be economically feasible to add controls.  Currently, the 
DEQ is not aware of any cement kilns in the U.S. that are operating with controls specifically 
to reduce mercury emissions. 
 
Ash Grove conducted comprehensive testing in September and December of 2006 in order to 
gain a better understanding of the quantity and form of mercury emitted from its cement 
manufacturing process.  That testing and comparison with other mercury sources suggested 
that Ash Grove is the largest industrial source of mercury in Oregon.  The company also 
performed a risk assessment documenting their belief that operation of the plant does not 
pose an excessive risk to human health.  In the Spring of 2007, the company conducted a 
pilot project to evaluate the most effective means to control the plant’s mercury emissions.   
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DEQ believes the fastest way to reduce mercury emissions from the Durkee plant is to issue a 
Mutual Agreement and Order (MAO), signed by both the agency and company.  Rules are 
best suited for source categories with multiple facilities; the Durkee facility is the only 
cement kiln in the state of Oregon.  The MAO process is faster than writing rules and the 
provisions of the order can become amendments to Ash Grove’s Title V operating permit.  
An MAO is also more readily enforceable than a rule because the MAO has stipulated 
penalties and the company forfeits its right to appeal the penalties. 
 
The DEQ intends to draft an MAO and collect tribal and public comment prior to finalizing.  
DEQ will also hold an informational meeting and public hearing in Baker City, and 
elsewhere if requested by a group of 10 or more. 

V. Committee Charge 
 
DEQ will be drafting a Mutual Agreement and Order to control Mercury Emissions at Ash 
Grove Cement plant.   
 
1. The Committee was charged with evaluating and commenting on the following issues:   
 

a. The type of mercury control equipment and % reduction of mercury from exhaust gas 
b. The timeline for installation of mercury controls 
c. Requirements for testing, reporting and monitoring  

 
2. This report which summarizes comments, key discussions and recommendations is the 

product of the Advisory Committee.  DEQ staff drafted this report in collaboration with 
the Committee Chair, and the Committee members reviewed it for completeness and 
accuracy.   

 
VI. Discussion Background 
 
Part A. Mercury Exposure and Pathways 

Mercury is emitted to the air by human activities, such as manufacturing or burning coal for 
fuel, and from natural sources, such as volcanos and forest fires. 

Typically, mercury is released into the atmosphere in one of three forms:  

• Elemental mercury which can travel a range of distances, may remain in the 
atmosphere up to one year and may travel globally before undergoing transformation;  

• Particle-bound mercury can fall out of the air over a range of distances;  
• Oxidized mercury (sometimes called ionic or reactive gaseous mercury (RGM)), 

found predominantly in water-soluble forms, which may be deposited at a range of 
distances from sources depending on a variety of factors including topographic and 
meteorologic conditions downwind of a source.  

What happens to mercury after it is emitted depends on several factors: 

• The form of mercury emitted;  
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• The location of the emission source; 
• How high above the landscape the mercury is released (e.g., the height of the stack);  
• The surrounding terrain;  
• The weather.  

Depending on these factors, atmospheric mercury can be transported over a range of 
distances before it is deposited, potentially resulting in deposition on local, regional, 
continental and/or global scales.  Mercury that remains in the air for prolonged periods of 
time and travels across continents is said to be in the "global cycle."  

Recent emissions estimates of annual global mercury emissions from all sources, natural and 
anthropogenic (human-generated), which are highly uncertain, are about 4800-8300 tons per 
year. 

U.S. anthropogenic mercury emissions are estimated to account for roughly 3 percent of the 
total global emissions.  EPA has estimated that about one third of U.S. emissions are 
deposited within the contiguous U.S. and the remainder enters the global cycle. 

Current estimates are that less than half of all mercury deposition within the U.S. comes from 
U.S. sources, although deposition varies by geographic location.  For example, because of the 
direction of the prevailing winds, U.S. sources represent the majority of the total deposition 
in much of the Northeast and global sources account for over 80% of the total deposition in  
much of the West.     

When mercury falls in rain or snow, it may flow into bodies of water such as lakes and 
streams. When it falls out of the air as dry deposition, it may eventually be washed into those 
bodies by rain.  Bacteria in soils and sediments convert mercury to methylmercury.  In this 
form, it is taken up by tiny aquatic plants and animals.  Fish that eat these organisms build up 
methylmercury in their bodies.  As larger fish eat smaller ones, the methylmercury is 
concentrated up the food chain.  This process is called "bioaccumulation".  

Methylmercury concentrations in fish depend on many factors, including mercury 
concentrations, pH, temperature, levels of dissolved solids and organic matter and the 
presense and type of organism in the water in which the fish live.  Methylmercury 
concentrations in fish may also be affected by the presence of sulfur and other chemicals in 
the water.  Because of these variables, and because food webs are very complex, 
bioaccumulation is hard to predict and can vary from one water body to another. 

However, in a given water body, the highest concentrations of methylmercury are generally 
found in large fish that eat other fish.  The concentrations of methylmercury in large fish can 
be over a million times larger than in the surrounding water.  
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Part B. Process Description 
 
The cement-manufacturing process is a large industrial process that includes several 
processing steps, beginning with quarrying raw materials, preparing material, and 
pyroprocessing the raw mix in the cement kiln system.  The following figure 1 the basic flow 
diagram for the cement-manufacturing process.  

 
Raw Material Handling 
 
Limestone, shale and clay are mined on-site and iron slag is imported from off-site.  These 
raw materials, necessary for manufacturing cement, are stored in silos until they are 
withdrawn in proportioned amounts and conveyed to the raw mill system.  Typically, the 
Durkee Plant consumes 1,500,000 tons per year of raw materials and has the capacity to 
produce 1,000,000 tons of clinker annually. 
 
Raw Mill System 
 
The raw mill grinds and dries the raw material to raw meal.  The mill utilizes exhaust gases 
from the pyroprocess to dry and separate the raw meal.  The raw mill operates 80 to 90% of 
the time the kiln operates.  During operating times when the raw mill is off (approximately 
15% of the annual operating time frame), the gases bypass the raw mill and are routed 
directly to the main baghouse.  The raw meal is combined with recycled dust from the main 
baghouse to make kiln feed, which is stored in silos. 
 
Fuel Systems  
 
The plant uses coal, natural gas, used oil, and tire-derived fuels to provide the energy 
required for the processing of the kiln feed in the pyroprocess.  Fuels are delivered to the 
multi-channel burner pipe in the kiln, to the in-line calciner, and to the separate-line calciner. 
 
Pyroprocess 
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The heart of the plant is a pyroprocess with a kiln and dual preheater/precalciner system.  In 
this system, combustion off gases from the kiln and dual preheater are utilized for drying and 
separation of fine raw material and coal in the in-line raw mill and indirect fired coal mill 
system.  The hot off-gases dry and convey finely ground materials which are fed either to the 
kiln as kiln feed or as fuel.  Within the precalciner system, cool raw materials entering the 
top stages of the preheater tower mix with hot combustion gases from the kiln and calciners.  
The resulting heat transfer increases the temperature of the raw meal as it proceeds down the 
preheater tower.  When the raw meal temperature reaches approximately 1650oF calcinations 
begins liberating CO2 from calcium carbonate (CaCO3) resulting in the formation of CaO, 
which reacts with alumina, silica, and iron in the kiln to make clinker.  Clinker nodules are 
gray pea to walnut size nodules that contain the materials which, when reacted with water, 
give concrete its strength.  The design of the preheater/precalciner kiln lessens the residence 
time needed for clinkering versus a conventional dry process kiln.  Consequently, 
preheater/precalciner kilns are shorter and more fuel efficient than conventional wet and dry 
process kilns.  
 
Cement Mill 
 
The facility operates two cement mill systems that grind the clinker with gypsum to a fine 
powder producing the various types of cement. 
 
Cement Storage and Shipping 
 
Finished cement is stored in silos or a dome prior to being loaded into trucks or railcars for 
distribution. 
 
Main Baghouse 
 
The exhaust gases from the pyroprocess and in-line raw mill pass through a conditioning 
tower and baghouse system which controls particulate matter emissions.  The baghouse is a 
reverse air design.  This design isolates one compartment of bag filters from the gas stream 
and utilizes process gases to dislodge collected particulate matter from the interior of the 
filter media.  The particulate matter loosened from the bags falls into collection hoppers and 
screw conveyors remove the material for recycling to the process via the kiln feed silos.  The 
de-dusted gases are discharged to the atmosphere through the plant’s 290 feet main stack.  
 
Part C. Mercury Emissions 
 
Mercury emission testing was conducted at the facility in September and December of 2006.  
The utilized testing methods provided full mercury emission speciation (particle-bound, 
elemental, and oxidized mercury).  An understanding of the speciation of the mercury 
emissions is important in choosing add-on control technology and determining how effective 
add-on control technology would be in reducing mercury emissions.  Testing was also 
conducted while the Durkee kiln system was being operated in different modes.  Testing 
included periods when the raw mill was on and when the raw mill was off.  Mercury 
emission testing during these two periods improves understanding of the overall mechanism 
of mercury control in the cement kiln system.  
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Raw Material Analysis 
 
During the September and December 2006 test periods, process samples were analyzed for 
mercury.  Process samples analyzed for mercury include the raw materials (limestone, shale, 
clay, iron slag), the kiln feed, the fuel (coal), recycle dust, and the clinker.  Tire-derived fuel 
mercury data has also been analyzed by Ash Grove.  
 
September 2006 Analysis 

Mercury Concentration  

Input  Average (ppm) Max (ppm) Min (ppm)  St. Dev.  
Limestone  1.1  1.84  0.66  0.374  
Shale  0.82  1.06  0.68  0.133  
Clay  0.23  0.316  0.128  0.073  
Iron Slag  <0.025  <0.025  <0.025  NA  
Coal  3.55  7.69  1.42  1.85  
Tires  0.13  NA  NA  NA  
Clinker  <0.025  <0.025  <0.025  NA  

 
December 2006 Analysis 

Mercury Concentration   
Input  Average (ppm)  Max (ppm) Min (ppm)  St. Dev. 
Limestone  1.43  1.75  1.10  0.25  
Shale  0.79  1.19  0.31  0.29  
Clay  0.21  0.46  0.02  0.14  
Iron Slag  0.02  0.02  0.02  0.00  
Coal  0.02  0.02  0.02  0.00  
Tires  0.13  NA  NA  NA  
Clinker  0.03  0.21  0.02  0.03  

 
Mercury Emissions  
 
The following table presents the Department’s findings regarding the mercury emissions 
testing conducted at Ash Grove Cement in September and December of 2006.  Results of the 
two testing programs were combined to provide a better understanding of the nature and 
amount of mercury emissions from the facility.   
  
Mercury emissions while the raw mill is on line are an order of magnitude less than when the 
raw mill is off line.  It is believed that the mercury is re-captured (scrubbed) by the materials 
in the raw mill.  When the mill is taken off line, the scrubbing action ceases, and the mercury 
that has absorbed onto particulate matter is released due to increase in temperature and is 
emitted through the stack.   
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Part D. Mercury Control Testing 
 
In early 2007, the Energy & Environmental Research Center (EERC) commenced a project 
to assess and evaluate mercury (Hg) emission controls suitable for use on Ash Grove’s 
cement kiln.  The overall goal of the project was to gain an understanding of how various 
operating and design parameters will impact Hg control for the Durkee cement plant as well 
as to determine whether a predicted Hg control efficiency could be established.   
 
The EERC identified powdered activated carbon (PAC) injection as the most promising 
technology for controlling Hg from cement plants.  The EERC temporarily installed a 
slipstream baghouse (SSBH) and PAC injection system at the Durkee Plant.  This pilot scale 
control system received a small slipstream of air off the main stack enabling the EERC to 
perform a series of tests over 6 weeks under realistic conditions.   
 
Raw Mill On 
 
Four parameters were tested during the pilot testing: PAC type, PAC injection rate, bag type 
and air-to-cloth (A/C) ratio.  Each of these parameters was evaluated during periods where 
the raw mill was operating so as to maintain comparable results.  This parametric testing 
resulted in data for use in designing the full-scale Hg control system. 
 
PAC type:  The Hg removal efficiency curves for all PAC types tested are compared in the 
following figure.  Based on the evaluation of the results, the DARCO Hg carbon was 
determined by EERC to be the best-performing carbon and which, in turn, was then used to 
evaluate the remaining parameters.  
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Bag type:  The results of testing three the different bag types suggest that at PAC injection 
rates of 3 lb/Macf or higher the bag type does not play a role in Hg removal.  Because of the 
nature of the process, operating temperatures in the bag filter area of the process can vary as 
much as 120°F and can exceed 400°F.  The membrane/fiberglass bags are the only bags 
tested that can withstand continuous operating temperatures above 400°F.  Therefore, the 
membrane/fiberglass bags were determined by EERC to be the preferred bag choice. 
 
A/C ratio:  The results of testing four different A/C ratios indicate that Hg removal efficiency 
increased with increasing A/C ratio.  Mercury removal efficiencies of approximately 90% 
were achieved at A/C ratios of 6, 8, and 10 with PAC injection rates of 3 and 5 lb/Macf.  The 
following figure displays the results with respect to PAC injection rate versus Hg removal 
efficiency.   
 

 
Raw Mill Off 
 
During the testing of the membrane/fiberglass bags the injection of DARCO Hg was 
evaluated during a raw-mill-off operating period.  This test was performed in order to 
evaluate the achievable Hg removal efficiency during an operation period when the Hg 
concentrations were elevated, typical of raw-mill-off conditions.  Four PAC injection rates 
were evaluated: 1, 3, 5, and 10 lb/Macf.  The results indicated that only moderate Hg 
removals (approximately 52% and 58%, respectively) were achievable with injection rates of 
3 and 5 lb/Macf.  Because of this, the injection rate was increased to 10 lb/Macf to gain an 
understanding of the level of impact on Hg control efficiency.  The results at the injection 
rate of 10 lb/Macf yielded a Hg removal efficiency of 88%.  Results for this testing are 
summarized in the following figure. 
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VII. Committee Recommendations and Discussion 
 
Part A. Emission Reduction Goal  
 
The Committee recommended that the MAO include a percent reduction target, not a 
production-based emission target.  The Committee recommended a percent reduction target 
of 85% with a fallback target of 75% if it is demonstrated that 85% is not achievable despite 
the best efforts of Ash Grove Cement to achieve 85%.  The Committee recommended that 
the MAO not penalize Ash Grove as long as the plant ultimately achieves a minimum control 
efficiency of 75%.  The Committee recommended the use of alternative limits if 75% is not 
achievable, similar to those established in the recently adopted Utility Mercury Rule (OAR 
340-228-0671(5) and (6)).     
 
Part B. Monitoring, Reporting, and Recordkeeping   
 
The Committee accepted EERC’s recommendation that sorbent traps be used to monitor Hg 
emissions at the facility and to demonstrate the performance of a PAC injection system.  The 
Committee recommended that Ash Grove do some testing to verify the effectiveness and 
accuracy of the sorbent traps after installation.  EERC suggested that the Ontario Hydro 
Method would be the best test for verification purposes. 
 
The Committee left the details of the monitoring program as well as reporting and 
recordkeeping to the terms of the MAO. 
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Part C. Implementation Schedule   
 

The Committee recommends an installation period of 24 months and an additional 18 months 
for optimization of the PAC injection system.  After 42 months, Ash Grove should be 
required demonstrate achievement of the percent reduction target(s).   

 
VIII. Report Conclusion 
 
The Committee respectfully submits this report and its recommendations are contained in 
Section VI, Parts A through C, above.  Those recommendations are based upon discussions 
and general consensus of the members at the Committee’s second meeting on October 15, 
2007.  See Appendix E for Notes of meeting. 
 
The Committee expresses appreciation for Ash Grove’s willingness on a voluntary basis to 
invest the resources needed to implement significant reductions of mercury from the Durkee 
Plant.   
 
IX. Appendices 
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Appendix A: Ash Grove Mercury Reductions  
 Advisory Committee  

Meeting 1 Agenda 
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Appendix B: Emission Test Results 
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Appendix C: Facility Layout 
Ash Grove Cement 

 



  

Appendix D: Example Conceptual Model 
Ash Grove Cement 
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Appendix E: Mercury Control Study Results 
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Appendix F: Ash Grove Mercury Reductions  
 Advisory Committee 

Meeting 1 Notes 
 

Committee Members Present 
Mark Reeve (Chair) 
Carl Stiff   
Chuck Hofmann 
Bruce Hope 
Fran Streitman 
Dean Atkinson 
Deanna Conners 
John Cox 
Joni Hammond 
Brent Foster 
Mark Riskedahl 
 
Others in attendance (per sign-in attendance sheet): 
Andy Ginsburg 
Les Carlough 
Uri Papish 
Linda Hayes-Gorman 
Patty Jacobs 
Jerry Ebersole 
Doug Welch 
Margaret Oliphant 
Thomas Wood  
 
Notes: Mike Nelson, originally appointed to the committee, had to excuse himself from committee 
due to family obligations. 
 
Andy Ginsburg kicked off the meeting, stating how appreciative he and the Department are of the 
committee dedicating time to the process and this issue. 
 
Committee Charter 
Mark Reeve reviewed the Charter with the group.  He noted that 2 DEQ employees are on the 
committee as ex-officio members. They are here to represent the Department and interact with the 
committee.  
 
Purpose of committee is to make recommendations to DEQ regarding the issue of mercury 
reduction at Ash Grove. The issues are listed on 2nd page.  This is not an exclusive list – we will 
see if these are appropriate as we move on.  
 
The report will be written by DEQ staff. Mark Reeve will edit and make sure the committee’s 
views are represented.  Report will be a summary of what was presented and discussed in 
committee meetings.  The report will be not be definitive on conclusions because there will be a 
public process phase after the report is written. The Committee is not charged with the final 
decision. The final resolution will be between DEQ and Ash Grove.  
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We’ll try to reach consensus.  If we don’t, we’ll note that in the report and try to be faithful to the 
various opinions of the committee in the report. 
 
This is a public process. Members of public may come and listen to the meeting, if they wish.  We 
have set aside time for public comment (note: no members of public commented or attended the 
meeting). 
 
Materials will be sent to members by our point person Linda from DEQ.  A test report on the pilot 
project was just available this Monday and there was not enough time to read it. It can be read for 
next meeting.  If there are additional materials DEQ will send them out before our next meeting.   
 
There will be a summary of this meeting and the next. Committee members can comment on these 
and they will be publicly available.  All materials here are public records; the communications we 
have in the advisory committee meetings are not confidential.  
 
Mark stated his job is to keep the committee focused on moving forward and he has no stake either 
way in the outcome.  He apologizes if he steps on toes in the interest of keeping the process 
moving forward. He is focused on working towards the end product, and in seeing that the 
committee process is an open and fair process. 
 
Linda and Uri will handle media inquiries, and Mark Reeve will represent the group to the media.  
If members of the committee are contacted by media, please make clear that your comments are 
your own and are not made on behalf of the committee. 
 
Mark stated that he has committed to go on the tour of Ash Grove and he believes it is really 
important for others to go where possible. 
 
Speaker Les Carlough, DEQ 
 
In rulemaking DEQ convenes an advisory committee, drafts rules, and uses a public notice and 
comment process to involve the public.  The rules are adopted by the EQC and entered with 
secretary of state. Rules are “generally applicable” to anyone conducting that activity in the state. 
It could turn out in practice that only one facility is subject to a rule, but they are written for 
general applicability.  To enforce the rules DEQ initiates a formal enforcement contested case 
process. 
 
The other way is through an Order.  DEQ drafts the Order and gives notice to specific persons to 
whom the order is directed.  They can appeal by requesting a contested case hearing involving an 
administrative law judge who drafts a proposed final order for the EQC.  If appealed that proposed 
order goes to EQC which may accept or amend the proposed order.  However, DEQ can resolve 
contested cases in advance through pre-hearing settlements called Mutual Agreement and Orders 
(MAOs).  The MAO typically includes a stipulation of facts between DEQ and the party, an 
agreement to the entry of a final order of the commission, a settling or withdraw of rights, and a 
final order with specific steps to comply.  The MAO also includes stipulated penalties for 
violations of the order and a description of the abbreviated enforcement process. 
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We are proposing a bit of hybrid in this case – better qualities of the two processes to reach a 
MAO – we have an advisory committee, we will have public notice and comment, but we will be 
able to proceed quicker and more flexibly through a negotiated MAO. 
 
Riskedahl: Does DEQ have any rules that apply to just one facility? 
 
Oregon rules may in practice apply to a single facility, but they are written for general 
applicability.  The MAO process does not commit obligations for any other facility, just the one 
identified in the MAO. 
 
Hofmann:  Is there background information of other mercury regulations? 
 
Reeve: The committee’s work is more specific to Ash Grove and not broad – it isn’t charged with 
looking at mercury.  This committee’s work is looking at facilities.  To work effectively it is 
important to understand background policy of mercury emissions.  
 
Riskedahl: the company has agreed to set into this process.  Is there a way that the agency can 
translate that into application to other facilities?   
 
Ginsburg:  after the order is issued, it will have a compliance schedule and at some point will be 
rolled into the permit.  If another facility is constructed in the state in the future it will be subject to 
federal rules that apply to new mercury emission kilns. It may or may not be necessary to adopt a 
state rule.  We may have a better rule and can adopt that at some point. What we have here is an 
existing facility and there are currently no federal requirements specific to mercury emissions for 
existing cement kilns. 
 
Hofmann: are we leading the country in this effort?  What are other states doing?   
 
Ginsburg: other states are trying to get their programs going but it’s across the board. He describes 
the 3 time look at federal law for existing plants and how it was appealed but they are still 
excluded from the new regulations for cement kilns. 
 
Carlough:  My point is that this process is a bit of an Order and rulemaking hybrid because it 
includes public notice.  It’s easier to amend an order than a rule.  We’ll get emission controls much 
faster that a protracted rule process.  They give up appeal rights, it fits in this situation.  This 
facility is interested in taking actions to control emissions.  One of the things this order can do is 
move us to emission controls more quickly than a rulemaking.  
 
Cox: Have we used this MAO system before for air emissions controls?   
 
Carlough: yes we used this instrument in the 90’s quite a bit. It’s sometimes used for unilateral 
settlement cases. 
 
Cox: Warns that a quick process can be flawed. 
 
Carlough:  you can create in an order a step-wise fashion to get to the ultimate goal.  It’s a bit more 
adaptive than a rule. 
 
Speaker, Uri Papish, DEQ: 
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A basic presentation about Hg and its forms, sources, exposure pathways, and a little about health 
effects. 
 
A number of different Oregon industrial sources with mercury emissions: Ash grove, steel mills, 
PGE, municipal waste combustors, and crematories are the main industrial sources.   
 
Forest fires emit mercury too. When trees burn Hg is reemitted from previously deposited 
mercury.   
 
When emissions come out of the plant they are in three different forms: elemental, particulate 
bound, reactive-gaseous (oxidized).  Depending on the type of mercury, it will stay in atmosphere 
different lengths of time and travel different distances. 
 
Elemental mercury is the simplest form it is persistent in atmosphere for 6 months to a year and 
travels thousands of miles.  China’s coal fire power plants mercury is deposited in Oregon.  If you 
do not live by a mercury source, over 80% of elemental mercury that lands in your area comes 
from overseas sources because it can travel so far. 
 
Particulate bound mercury, depending on particle size, will travel different distances and fall-out at 
different rates.  It can stay in atmosphere 1-2 weeks. 
 
Reactive gaseous mercury, the oxidized form of mercury, is very reactive and water soluble.  It 
will get scrubbed out of the atmosphere and fall down with rain. It also falls out as dry deposition, 
and it can also combine with particulate.  It is the shortest-lived form of mercury.  Fall out is in 
less than a week’s time and has the most local and regional effects.   
 
These are inorganic forms of mercury and are deposited on the ground. Once deposited, if 
conditions are right, if the right kind of bacteria exists which is generally present in water bodies, 
microbes can convert the inorganic Hg to organic Hg, called methyl mercury, and it is the most 
toxic form of Hg. 
 
Exposure Pathways.   
Once Hg reaches ground level, it can be inhaled or accidentally ingested with contaminated soil 
particles, food, and fish.  It accumulates in fish.  Exposure to mercury can affect the general 
population and sensitive populations differently.  General population may be able to consume a 
certain amount of mercury with no problems, but then sensitive populations may eat only a little 
and be affected.  Tribal populations may eat higher quantities of fish and Hg accumulates. 
 
Quite a few chemicals reactions occur in the atmosphere.  Hg converts to different forms, falls out 
through dry or wet deposition.  Inorganic form fallout can be consumed by animals and get into 
crops.  Inorganic Hg is not as toxic as the organic form.  You can eat a higher concentration 
without adverse health effects, but with fish it is methyl mercury and it bio accumulates.   
 
Another way is through inhalation, enclosed indoors extremely toxic. Once mercury gets into your 
system – methyl mercury will cause birth defects; interfere with cognitive development, motor 
skills in newborns, in higher concentration will affect neurological and cardiovascular and immune 
and reproductive systems of adults.   
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Atkinson:  These affects are listed as non-cancer endpoints. 
 
Hope: methyl binds to proteins.  Hg is treated as a non-cancer entity.  It can be persistent and not 
cause cancer.    Non-cancer affects are rapid and more devastating.  Inorganic form has a shorter 
half life – accumulates rapidly at very high levels. 
 
Conners: Will particulate mercury readily turn into the vapor form at typical outdoor 
temperatures?  Hope: With warmer temperatures you will get more vapors. 
 
Cox: Made an observation – all the science about Hg isn’t known. We are still studying it and 
trying to learn. 
 
Papish: Studies may or may not be valid about autism; still a lot of study needs to be done 
regarding significant health affects. 
 
Slide: Bioaccumulation of mercury in the aquatic food chain.   
Water: 10% of mercury in water is in methyl form.   
Algae: 15% of mercury in algae is in methyl form  
Zooplankton: 30% of mercury in zooplankton is in methyl form.   
Fish: 95% of mercury in fish is in methyl form.   
Generally predatory fish have higher Hg concentrations.  They eat other fish.  Shell fish eat algae – 
not as concentrated. 
 
Foster: There are USGS studies on the health of fish – do we have studies on mercury effect on 
fish? There are reports of secondary effects on immune system of fish leading to lesions.   
 
Hofmann: From a public health standpoint the target tissue is the nervous system.  It’s bad enough 
to cause neurological deficits in the tissue in the fetus.  Understand, we don’t know everything, but 
from a pubic health standpoint, neurological deficits are bad enough. 
 
Papish: USGS did a study on mercury in Brownlee Reservoir.  Ash Grove did study on human 
impacts.  But keep in mind that this is a historic mining area. Lots of metals in the ground.   
 
Hope: I have a CD with the USGS study on it if anyone would like a copy.  The levels are higher 
than we would like to see in Brownlee.  It is a difficult question – is the mercury due to Ash Grove 
or is it some other reason, like naturally occurring?  
 
Foster:  I have been asking DEQ to get mercury data.  We don’t have data only because DEQ 
doesn’t ask for it.  He has asked DEQ to get data for 10 years for the Willamette River. 
 
Hope: Questions come well ahead of data. 
 
Papish: The point of this slide is that very small concentrations in environment can become large 
concentration in a food source.  
 
Papish then showed a Google Earth satellite image slide of a big area around the plant. 
 
Foster: What about $45 hair sampling for mercury in the local area? If we are comfortable with the 
knowledge that there is no impact then maybe we could be less aggressive in controls.   
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Hope: DEQ typically doesn’t sample hair – that’s the public health division’s area. 
 
Hofmann:  We do know there is not an epidemic of neurological disease in the area.  Let’s get 
mercury emissions reduced whether impact now or future. 
 
Patty Jacobs, DEQ, Mercury Testing 
 
Original Hg testing conducted in 2001. Ash Grove took it upon themselves to do separate testing 
in September and December 2006. This was quite extensive testing and it was voluntary.  The 
December testing was observed by Mark Bailey (DEQ source test coordinator) and Patty. 
 
Continuous Emissions Monitor (CEM) – tested in the pilot. 
 
Quite a bit different Hg emissions when the raw mill was on vs. off.  The raw mill is taken off 
once a week. When this occurs, the exhaust gas goes straight to bag house and out the stack.  We 
see higher emissions. 
 
Streitman: We shut raw mill off once a week (15% of time) for maintenance, but keep the kiln 
going. Why? It is not efficient or productive to shut kilns down during raw mill off. For every hour 
down, you have to preheat the kiln and you lose a lot of energy.  It’s best to keep the heat stable. 
 
Welch: Once a week they shut the raw-mill down for about 8 hours and it is a complicated process. 
Most emissions occur during start up/shut down phases. The goal is to run the raw mill as much as 
we can.  They run the raw mill about 85% of the time.  You would probably increase emissions if 
you were shutting down more often. 
 
Jacobs: she refers to reactive gaseous mercury as oxidized, same thing.  If you can get Hg in 
oxidized form, it is easiest form of Hg to remove. 
 
The 2 Hg emission sampling test methods used were “Appendix K Method” (particulate trap filter) 
and “Ontario Hydro Method”.  With Appendix K method, there is no differentiation between the 
elemental and oxidized forms of Hg.  The Ontario Hydro Method can distinguish between 
oxidized and elemental forms. Those are the two test methods specific to mercury. 
 
September 2006 test data:  
When the raw mill was on we saw an even split (volume of mercury being emitted) between 
oxidized and elemental Hg.  When the raw mill was off, we primarily saw oxidized and some 
elemental.  They were close to even for an annualized amount.  This calculation was done with 85 
% of time when raw mill was on, 15% when raw mill off.   
 
December 2006 test data: 
The speciation when the raw mill was on was just about evenly split between the three forms of 
mercury and when the raw mill was off it was primarily oxidized Hg being emitted.  The thing 
about source testing is that it is a “snap shot” in time (whatever you have at that moment coming 
out of the stack).  
 
Combined testing: In the combined data the majority of Hg is still oxidized. This is all post-control 
testing. 
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Atkinson: Why is the % of Hg so different in September and December for oxidized Hg? 65 vs. 
92.   
Jacobs: Some variability has to do with variability of mercury in raw materials and in the system.  
Not sure why oxidized is different. 
 
Conners: We do need to have a discussion on the variability. 
 
Cox: What other things are generated on site?   
 
Streitman: Most waste is shipped off site.  Storm water collected on site. 
 
Riskedahl: What other Hg emissions are there at the site? Are there fugitive emissions from the 
quarry?   
 
Jacobs: We looked at that and determined that there are less than 1 lb/year Hg emissions from 
quarry.  It’s because it is not being heated.  Otherwise, there is very little opportunity for mercury 
to escape elsewhere at the plant.  Everything leading to the stack is pretty button-tight. There is 
just one stack. 
 
Mercury sources at the plant: Mostly from the limestone, clay and shale.  Most is from raw 
material, there is also a little Hg from Coal. 
 
Riskedahl: Is there any combustion of Municipal Solid Waste?  
 
Jacobs: There is no combusting of municipal waste. 
 
Enormously high temperatures at a cement kiln will drive up releases of mercury.   
 
Mercury Control Technologies: 

• Flue gas desulphurization systems – it’s about 230 degrees when raw mill runs, 300 some 
degrees when off.   

 
• Conventional wet scrubbers Systems on power plants.   

 
Streitman: There are 5 U.S. plants with wet scrubbers.  Testing of wet scrubbers is in process 
(primarily for SO2 removal) results would be available at end of year. Hard to do at Durkee, no 
water source. 
 
Stiff: Is mercury in all limestone?   
Streitman: yes – even at non-detect levels, it is likely in all limestone.  High variability.  
 
Jacobs: 

• Spray dryer and dry injection type absorption systems.  Limited mercury testing suggests 
only 20% removal. 

 
• Oxidation pretreatment systems, they have been looked at but only at lab-scale level.  Not 

any where ready for consumption at plant scale. 
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• Avoidance techniques.  Kiln cleaning primarily for ash reduction. Mostly used in Cement 

Kilns. Fuel modification or fuel switch.  Tire Derived Fuel, natural gas firing.  Raw 
material substitution. 

 
• Adsorption processes. 

-Raw mill on 
-Cement kiln dust bleed 
-Activated Carbon Injection and dedicated fabric filter. Subject to testing. 
-Polvetic (Activated carbon/coke packed beds)  
 

Of all the technologies out there, adsorption processes seem the most promising. 
 
Ginsburg: Is oxidized Hg more readily adsorbed than elemental? 
 
Streitman: carbon will not adsorb elemental. 
 
Atkinson: how will you dispose of waste carbon/mercury? 
 
Streitman: the waste will be characterized using TCLP (toxicity leaching characteristic procedure) 
and disposed of in an appropriate way – either subtitle D or haz waste landfill.  So far, TCLP has 
had variable results. 
 
Riskedahl: how much carbon will you use?  Streitman: between 400-1000 tons per year of 
activated carbon. 
 
Reeve: what other industry is using ACI?  Is there a track record of this use.  Is a carbon bed seen 
as an alternative? 
 
Streitman: If using a carbon bed system, you need two beds – one gets full of mercury then you 
have to shut down to remove it.   It’s in a research stage there is not a lot of big facilities out there 
to use carbon beds. 
 
Ginsburg: Is there is a different surface volume available with ACI vs. a packed bed?  
Streitman: I don’t really know. 
 
Cox: This is a lot different scale.  The configuration would have to be huge for this facility.  Have 
all of the technology options for Ash Grove really been surveyed and reviewed nationally? Is this 
is what is available to them?  Has that homework been done.  This seems critical to our discussion.   
We have a list of technologies but do we know their success rates? 
 
Riskedahl: Can we invite a person from EERC (Energy & Environmental Research Center) to the 
next meeting?   
 
Streitman: EERC has long resume. They used to be part of Dept. of Energy.  They do contract 
work for EPA and private companies. They have worked a lot with power plants.  Mercury testing, 
mercury CEMs.  They seemed to be the right people for this job.  They could pull into facility and 
do the testing.  They have the expertise and high quality people.  
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Hofmann: Do you anticipate using EERC as you go forward?  Are they going to be around for 
implementation phase?  Are there other technical providers to help implement the technology?  
Who is going to help you do this?   
 
Streitman: We will continue to use EERC.  They will help us with a monitoring plan.  They are 
also looking at companies to help with the equipment. 
 
Cox: EERC is recognized as the gurus of mercury removal. 
 
Streitman: This would be the first carbon injection control system in the country on a cement kiln. 
 
Lunch break.   No public forum as no members of public were present 
 
Plant Overview, Fran Streitman, Ash Grove 
Ash Grove Company is the largest American owned cement company. Pioneers in limestone use in 
cement industry. 6th largest manufacturer of concrete in the country. 
 
Durkee Plant overview: 
Opened limestone quarry in 1953, constructed plant in 1977, in 1996, plant was expanded. 
 
Chemistry of Cement: the chemistry complies with ASTM standards and is closely monitored.   
What is concrete? One shovel powder, two shovels of sand, three shovels of rock. With water, 
cement binds those together like glue. 
 
Reeve: Are these ASTM standards for the % of materials in cement?  Do you make only one 
product?  
 
Streitman: We make 2 types of clinkers. Both sulfate resistant.    
 
Reeve: Are you generally running at the same temperature, etc…  
 
Streitman: our emissions are variable all the time.  Doesn’t see mercury emissions changing 
because they use same volume input. 
 
Ginsburg: Why do plants use fly ash?   
 
Streitman: It would be used as the clay and some of the shale component.  If we use fly ash, we 
use less shale. But we don’t use fly ash from coal plants at Durkee. Why choose not to use it?  
There are only a few coal fire plants around.  Fly ash has mercury in it.  They don’t use fly ash at 
Ash Grove and our mercury is coming from naturally occurring raw materials.  It doesn’t make 
any difference in the emissions and we are not really in control of that because we need to use 
materials that are around the site. 
 
Process: Shale and clay and limestone are quarried and crushed. We blast and haul it in 100 ton 
dump trucks.  Blended and put in piles.  Then put it into raw mill vertical, then goes into a silo, 
blends material for consistent chemistry.  Material then goes into pre-heater tower then into kiln.  
Burn it, then cool the clinker and put it into a silo. Then put it in the raw mill, and then add 
gypsum and some other additives. Store and ship product.   
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In old days Kilns were 500 feet long then they learned how to make it more efficient.  The old wet 
kilns used about twice as much energy than we use today.  Fire in front end of kiln, 3500 degrees, 
all the chemicals combine.  Raw material goes into top of pre-heater tower at 200 degrees, in less 
than 30 seconds its up to 2000 degrees.  Second burning place is called a calciner.  Changes 
calcium carbonate into calcium oxide. 
 
Mercury cycle: fuel is mostly coal, little natural gas, little used oil. A little mercury comes from the 
fuel.   
 
About 2 lbs of mercury per million pounds of clinker which is a very small amount. Hg is 
insoluble in clinker.  When temperatures cool in raw mill, mercury will condense and be collected 
in the bag house.  What isn’t collected while its running goes out the stack.   
 
Hg in Limestone Ore body.  Shows mercury ranges vary from a low of 1 ppm up to a high 20 ppm. 
Of all samples it is an average of about 1 ppm. 
 
Mercury emissions testing at Ash Grove – Durkee.   
 
Testing done in the middle 1990’s showed very low Hg emissions. In 2001, testing showed 62 
micrograms when the raw mill was on, and 2000 when raw mill was off.  In September 2006, they 
had 245 micrograms when mill was on and 2360 with the mill off. In December 2006, they had 
440 micrograms when mill was on, and 2917 when off. Emissions were different in all three test 
periods.    
 
Durkee Hg Mass Balance - about 2700 lbs. mass balance.  Therefore, they believe emissions are 
about 2700 lbs. /yr. 
 
They are trying to assess best way to address mercury emissions.  Found EERC to help out. 
Looked at the various promising technologies.  Wet controls were eliminated because no water on 
site. Dry controls were found to be the most advanced, in particular, ACI (activated carbon 
injection). 
 
The pilot consisted of a truck-mounted bag house system.  Lasted 6 weeks in April/May 2007. 
Included mercury monitors. This has been the most advanced testing on a cement kiln in US.  
 
They used a slipstream bag house, 2000 cfm slip stream. ACI injected right before the bag house.  
Also brought in a full-sized carbon injection system.  3 times while mill was down they injected 
carbon into the bag house. 
 
ACI Capture Mechanism.  Carbon is the promoter for oxidization of elemental hg. 
 
Parameters to test: 

• Powdered Activated Carbon (PAC) type 
• Bag Filter type – 3 kinds of bags tested 
• Air to Cloth (A/C) ratio, amount of air that goes through square foot of cloth 
• PAC injection rate.  
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PAC types of carbon assessed. Untreated, fine, coarse, halogenated treated. Initial tests.  1 lb. ACI 
– 74% efficiency mill on.  Even when stopped injecting carbon, the system continued to capture 
mercury. 
 
Darko 3 lb. injection – 92%, 85% - 92% with raw mill on.  Inlet variability has to do with what the 
kiln system was emitting. 
 
Untreated carbon got most levels of reduction. These numbers are almost the same. 
 
Bag testing.  Three types tested.  Used A/C ratio of 4 Macf. Bags to use are the membrane plus 
fiber glass.  They do seem to leak a wee bit. 
 
Tested variety of A/C ratios: 4, 6, 8, 10 to 1 trials. EERC recommends an A/C ratio of 6-8. 
 
PAC injection rates raw mill on and off. 
 
Atkinson: Would there normally be a difference between the inlet and the carbon.   
 
Streitman: This slide shows that there is not much difference.  Adding 2 more pounds of carbon 
did not affect the control efficiency all that much.  
 
Raw mill on ideal A/C ratio 6 and 3 lbs. PAC injection rate.  Raw mill off injection rate from 1-10 
lbs.  EERC picked 8. 
 
Hope: Wouldn’t you get more than 80 % reduction most of the time when 10 lbs. PAC injection 
rate was used?  
 
Streitman: The EERC was trying to figure out why the untreated carbon was equal or better than 
the treated carbon.  Almost all the carbon injection work is done at power plants.  Some have coal; 
some have halogens and have different characteristics.  Coal is different. Part of it they think has to 
do with sulfur, it helps oxidize the mercury.   
 
Main bag house PAC injection raw mill off.  Injected PAC into main stack bag house on 3 separate 
days.  Results similar to slip stream bag house. Average Hg control efficiency for raw mill off tests 
(5 lb/Macf) was 63% (58% ssbh and 68% main bag house). 
 
Hofmann: Because emissions so much greater with raw mill off, and because you have to do 
maintenance, is having two raw mills is not practical?  Fran - You emit Hg now or you eventually 
emit it later.   
 
Conners: Can you be flexible in what you inject? 
 
Streitman: this is what EERC recommends: 

- Untreated carbon (Darko) 
- Fiber glass bags 
- a/c 6 to 8 
- 3 lb raw mill on 
- 5 lb raw mill off 
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Hope: Figure 12 – 5 lb versus 10 lb mercury.  Is there some significant reason for not using 10 
lbs.?  Is it because there is more cost for carbon, is it a waste issue, doubling the amount of mass 
going into bag house?  Destabilizing the system?  Could that much material overwhelm the 
system?   
 
Streitman: This is experimental and the next step is experimental too.  EERC is taking best 
educated guess. 
 
Atkinson: Maybe a 10 lb. surge up front and then scaling back would be more effective? 
 
Streitman: It could be.  Getting back to EERC’s predictions: 
 

• Predicted Control efficiency: annual average 77% removal 
• Raw mill on 90%, Raw mill off 60% 
• Removal of 2000 lbs. of hg reduction per year 
• Full-scale installation may not match pilot scale results.  Guessing 18 months optimization 

period. 
 
Reeve: Can any other variables be tweaked? Is the amount of mercury carbon can absorb a 
function of mercury and length of time and completeness so that all that can be absorbed will be 
absorbed?  Are there variables in the location where you inject carbon? Can they be tweaked to get 
greater efficiency for amount of carbon being used so that all the mercury that can be absorbed is 
absorbed? 
 
Streitman: We would have to look at some models and do some engineering evaluations. 
 
We try to get a uniform distribution in air stream before it gets to bag house.  We consider length 
of time.  Also, the cake build-up of carbon on bags. How often do you clean the bags?   Still have 
to determine this.  We may clean the bags one at a time and each bag would get cleaned every four 
to six hours.  
 
Conners: Were the bag tests conducted at same time as other tests?   
 
Streitman: No, each focus area was tested separately.  There is a bed-effect of continuing to 
capture mercury. The bags eventually get so caked they don’t work.  
 
Measure/Monitoring methods used:  2 types of monitors out there: the Tekran and the Horiba.  
Used Ontario Hydro test method and carbon traps for testing. 
 
Tekran Model 3300 – all the monitors on market do not work for them because their mercury 
levels are too high.  They had a technician on the monitor all day for the pilot testing, but cannot 
afford to do this otherwise during normal operations. Did not pass RATA (relative accuracy testing 
audit).  Passed 8 out of 15 runs, but you have to pass 9 out of 12. EERC does not recommend using 
a CEM for full scale implementation.  It’s because of the high mercury concentration. 
 
Horiba Slip stream monitor: had a technical person there all the time.  But they stopped making 
that monitor. 
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EERC is not recommending continuous emission monitors at this time. Carbon trap technology is 
more versatile and robust.   Not as responsive as CEM, but it is reasonable and relatively accurate. 
You can use these carbon traps on a continuous basis. 
 
Next steps for Ash Grove: 

• MAO completed & signed by end of year (2007) 
• Bid & contract equipment supply procedure through summer 2008 
• Fabricate summer 2009  
• Construct end 2009 
• Tie – in kiln start early 2010 

 
Recommending to Ash Grove Board of Directors to approve the installation & operation of system 
as recommended. Cost at least 15 million, 2-4 million to operate including carbon. 
 
Target is 77% efficiency removal by end of 18 month period. 
Operate PAC consistently whenever possible. 
Minimize to not shut down and not have PAC system and raw mill down at same time. 
Submit compliance status report to DEQ. 
 
Points of consideration: 
AG is proceeding voluntarily and expeditiously. Already spent over $1 million – they have made a 
big investment in this. A lot of focus from industry. This puts them at risk because of competition 
with other cement providers, China in particular.  They are the only cement plant in Oregon. The 
control strategy is still highly experimental.  Durkee facility is a critical component of Baker 
County’s economy. 
  
Stiff:  If this is successful and cost possible, do we see this stretching across US as the standard?  
 
Streitman: EPA plans to come out with standards for new or existing plants next summer.  It 
depends on the plant – all emit various amounts.  
 
Hofmann: This plant is the highest Hg producer in Oregon. Are you anticipating adding this 
technology to your other plants?  Are there proprietary characteristics? 
 
Streitman: We’ll probably submit a patent application to protect the work. If there is a niche, 
they’d like to get it.  They have a couple plants in the 2-300 lb range. 
 
Atkinson: Does the ACI and bag house go between your process and stack, or will it be part of the 
process?  Why not make it part of the cycle back through? 
 
Streitman: We will take the outlet of the main bag house and dump that to the carbon bag house. 
 
Riskedahl - Other than altruistic reasons, why go though this process? Are there any other 
economic incentives, like cap and trade, or the potential value of Hg?  
 
Streitman: There is no cap and trade program. There is for power plants under the CAMR rule.  
But nothing for cement kilns. 
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Stiff:  Is there any market for the mercury that you can take out?   
 
Streitman: Doesn’t think he can sell it.  There is excess mercury being stored that cannot be sold.  
Also, looking at no exporting requirements by legislature.   Best solution is stabilization in a MSW 
or HW landfill. 
 
Hope: What about storing their waste on site and not transporting it?  
 
Streitman: If it tests as non-hazardous wastes maybe, but he won’t recommend a HW landfill on-
site. 
 
Riskedahl: What is range of forces driving this analysis? This is a serious endeavor.   
 
Streitman: We are committed to control emissions, it’s the highest force.  Also, we know its better 
to work voluntarily with a group like this, and we don’t want to get forced into something more 
expensive down the road.  This is stuff has never done before.  We are sticking our neck out.  We 
want a fair and achievable target.  We’re willing to take a risk.   Part of being a good company and 
to work with DEQ and the community is to help out.  Management’s goal is to control mercury 
emissions and keep going in a profitable business.  This is AG’s turn on the block to do something.  
Hope the economics work out and we are all happy. 
 
Reeve: What recovery efficiency are the wet scrubbers getting?  
 
Streitman: More mercury is coming out.  Look at page 14 of the report.  Other sources were 
showing oxidized mercury captured with raw mill down.  But what do you do with the 
contaminated water when you are done? 
 
Cox:  The power industry has power institute, natural gas has American gas association, what does 
cement industry have for R & D?   
 
Streitman: the Portland Cement Association.  We do work together on a lot of these issues. But in 
the area of control technologies, we don’t share that research burden. A lot of research is done on 
the product, but not on control technologies. Research lab is Chicago and Office in DC. 
 
Hope: I put the report on the CD. 
 
Tom Woods: What drives the reporting on mercury is the TRI reporting.   
 
Streitman: His guess is that when EPA goes through this process, some people will be surprised.  
A lot of companies are using AP 42 emission factors.  The bottom line is that some people will be 
surprised when they see the mercury in their limestone.  Another surprise is on page 34 (chart).  
The chart shows variability over 5 days.  Most people don’t realize how variable limestone can be. 
 
Discussion and Questions including issues not covered 
Hofmann: Does the group think an EERC representative should come out and explain the study?  
Technical answers?  Hope seconds.      
 
Atkinson:  It would be good to talk about elemental and oxidized controls. Are we going to ask 
about follow up of activated carbon disposal? 
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Reeve: it is the purview of the committee to make recommendations about what’s in charter. It is 
open for discussion. If its an area we want to learn more about, then we can.  Looking for more 
information from Ash Grove or EERC about disposal of activated carbon.   
 
Streitman:  TCLP – if its determined to be non-hazardous, they’ll stabilize the carbon waste in 
MSW.  If it is hazardous, they’ll stabilize it and send to a hazardous waste landfill.  He can come 
back with information.  Somewhere 400- to 1000 tons of carbon will be used each year.  
 
Ginsburg:  If we are looking at two different control options it would be important.  If we are 
really looking into just this one technology, the MAO could include a requirement for follow up 
studies in evaluating the waste issue. 
 
Reeve: Wouldn’t want to recommend something where we haven’t explored safe disposal of 
activated carbon. 
 
Cox: What’s the driver here in the control technology – what’s best available technology? Or is it 
the reduction ability of the mercury?  
 
Reeve asked Papish: Do we want to get individual recommendations from each committee 
member on what control technology is appropriate?  
 
Papish: We want to get the feedback on what is a prudent level to put in the MAO. Working with 
whatever numbers we can get.     
 
Cox: The limits should be identified that we want to get to. We need the toxicologists to weigh in 
on this. What’s impact of emissions here?  Tribal impact on fish is more of an impact to Native 
Americans because of their consumption rate.  We should be thinking about it.  It impacts our 
community more than others. It is an important consideration. 
 
Conners:  I think this brings in one of our other charges, the monitoring.  I know we don’t have an 
answer on that right now, what sort of options are there for monitoring.  Make recommendations 
on this.  Did I hear you right in that EERC is in the process of developing monitoring plans for the 
next couple of months? 
 
Streitman: Yes that is right. It is stack monitoring. One of the things that DEQ sketched out early 
on is the monitoring.  Stack monitoring results will be available from EPA soon.  
 
Hope: There has been a risk assessment by ash grove. What we don’t have is empirical evidence to 
confirm the results of the risk assessment.   We might want to think about ambient monitoring in 
addition to stack testing. 
 
Reeve: What is an accurate measure for ambient monitoring? Are there other atmospheric 
monitoring methods? 
 
Hope: We can look at soil layers.  Look at fish.  Looking at an ambient measurement that shows an 
impact over time. Soil test and fish tests are relatively cheap. 
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Papish: Originally, we were thinking about looking at ambient monitoring for mercury.  If we 
found a problem, we would ask Ash Grove put on controls.  The facility came forward and offered 
to put on the best controls possible, so we backed off.   
 
Atkinson:  He is optimistic. Thinks that 77% is a conservative number.  Question is, how much 
removal is enough reduction?   
 
Ginsburg: When you go from pilot scale to commercial scale a lot of things can change, for the 
better or worse.  Look in terms of the process.  Use the MAO for optimizing what happens in 
practice.  There will be some time period for that, and a way to determine final % reduction.  How 
to structure the MAO to end up with a limit they can achieve that is most protective we can get. 
 
Hofmann: Available technology is the driver.  Set what you hope for then adjust that tighter if the 
numbers look better than the pilot.  From the ambient monitoring perspective, he’s where Uri is at.  
At the end of the day, what will you do with the numbers of more ambient monitoring?  He is 
struggling with that aspect.   Hoping the numbers show a 77% overall reduction. He’s looking for 
a continual improvement process.  Set up for what you hope for and is reasonable with the science.   
As technology improves, then pursue the higher reduction goal. 
 
Stiff:  How far out will you have to go if you want to know if the fish in Brownlee are healthier 
than before?  Natural arsenic, mercury, etc. from mines.  Is reducing mercury from Ash Grove 
going to make it any healthier for the fish?  Will we ever really see a difference?  I know what the 
miners have spilled up above Sumpter. 
 
Papish: There is a benefit to the health of the people if there is testing fish for mercury.   
 
Conners: We do that (Public Health Division). That should continue.   
 
Hope: Ambient air and background levels change a lot. Much more difficult thing to measure. 
Surface soils and fish give us a better measure of what is happening over time. 
 
Reeve: We’ll hear from EERC a little more about different mercury control equipment and get 
consensus to help present to committee next time. 
 
So far, we’ve heard about the proposed technology that is available and most appropriate.  There 
has been an evaluation of what is out there and nothing is viable.  But we’d have better confidence 
about what is out there if we heard more evaluation of the other technologies.  
 
Phase 2 of charter identifies a % reduction of mercury from exhaust gas.  We heard some 
discussion about both total amount (lbs) or percentage amount reduction of mercury. There are no 
clear goal posts. No regulatory requirements for either of those, therefore, some judgment needs to 
be made in terms of what needs to be the goal, what is possible, doable, etc.  lbs vs. %.  We may 
not be in agreement on the reduction goal types.  What do people expect? We should have some 
discussion of that. We may not be agreement, but committee needs to talk about it and weigh in on 
goals here. 
 
Hofmann:  So what does that goal post mean? What does that get us? That’s another part of the 
discussion. 
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Papish: There area a couple of ways to do it.  You could put in MAO the technology gets the best 
% reduction. If they can’t reach that control level identified, then ratchet it down.    
 
Atkinson:  Is there room to come back and re-evaluate? 
 
Reeve: Not sure much that the committee would add a lot to the discussion of equipment on the 
timeline but leave it in. We may need additional information.  
 
Hofmann: Thought 2010 is an aggressive schedule.  
 
Papish: We still want to hear committee input. 
 
Reeve: I’m interested in this process for optimizing results - adaptive management. Committee 
should discuss and make recommendations on the adaptive management process in the order. We 
recognize this is a new thing with lots of uncertainties. To get the biggest bang for effort, there will 
need to be additional changes made as we go along.  It might not be possible to find the optimal 
solution at first, we need mileposts, off-ramps, and changes. Lets think about these. 
 
Hammond: The language would go something like: “By this date they should submit X” and set 
future dates that we can add and subtract from the MAO as it progresses.    
 
Ginsburg: There will be a shakedown period. We’ll have the added issue of scaling up to a size 
that is different than the pilot.  The company may want to try different rates of carbon injection.  
We can build flexibility and milestones into the MAO. 
 
Ash Grove Tour 
Need at least 3 hours total for tour (from pick up to drop back off). 
 
Group discussed  touring plant morning of 15th then afternoon meeting in Baker City, possibly at 
Geiser Grand Hotel.  Chuck was going to check with the hotel.  This is a change from the original 
plan to meet in Pendleton and for there to be a tour of the plant on the 28th. 
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Appendix G: Ash Grove Mercury Reductions  
 Advisory Committee  

Meeting 2 Agenda 
 

Meeting #2 - October 15, 2007 
Geiser Grand Hotel 

1996 Main Street 
Baker City, OR  97814 

tel: 541-525-1889 

DRAFT Agenda 
 Agenda 

Item 
Time Topic Presenter 

A 7:30  Meet in front of Geiser Grand for bus to Ash 
Grove 

Ash Grove Hosts 

B 8:00 Tour All  

C 10:00 Bus to Geiser Grand w/sack lunch provided 
by Ash Grove 

All 

D 10:30 Arrive back to hotel, break, meeting set-up, 
check out from hotel 

All 

E 11:00 Agenda review; corrections to 9/20/07 
meeting summary 

Mark Reeve, Chair 

F 11:15 Presentation: Comparison of Mercury Control 
technologies for cement kilns 

Mike Jones, EERC 

G 11:45 Presentation: Emission Reduction Goal 
Options/scenarios 

Uri Papish, DEQ 

H 11:55 Discussion & Recommendation:  Emission 
Reduction Goal 

All 

I 12:55 Break All 

J 1:10 Public Forum Open to Public 

K 1:30 Presentation: Monitoring, Reporting, Record 
Keeping (typical conditions) 

Doug Welch, Permit 
Writer DEQ 

L 1:40 Discussion & Recommendation: Monitoring, 
Reporting, Recordkeeping 

All 

M 2:10 Discussion & Recommendation: 
Implementation Schedule  

All 

N 2:45 next steps Mark Reeve, Chair 

 3:00 Adjourn  
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Appendix H: Ash Grove Mercury Reductions  
 Advisory Committee 

Meeting 2 Notes 
 
Committee members Present: 
Mark Reeve (Chair) 
Carl Stiff   
Chuck Hofmann 
Bruce Hope 
Fran Streitman 
Dean Atkinson 
Deanna Conners 
John Cox 
Joni Hammond 
Mark Riskedahl 
 
DEQ Staff & Others in attendance: 
Mike Jones 
Uri Papish 
Linda Hayes-Gorman 
Jerry Ebersole (via telephone) 
Doug Welch 
Thomas Wood  
Mike Hrizuk 
Terry Kirby 
Norma Job 
Pat Nair 
Madonna Narvaez 
 
The Committee met at 7:30 AM at the Geiser Grand Hotel and took a bus to the Ash Grove 
Facility for a tour of the quarry and plant.  The facility was not operating.  Bagged lunches were 
provided and the group bussed back to the hotel for the meeting. 
 
The Meeting started at roughly 11:15 AM. 
 
Reeve: Thank you to Fran & Terry and the Ash Grove group for tour. It was helpful to get an idea 
of the layout and a feel for how things run first hand.  Another thank you to the committee 
members for making the trip and the extra effort to make it to Baker City and for losing part of 
their weekend to travel. 
 
The agenda is ambitious. I’d like to finish the main work of committee today, but no running 
rough-shod over any of the issues. I’d like to reach consensus, but if we don’t, there is an 
opportunity to layout this in the report.  Intent is to assist DEQ and Ash Grove in this MAO 
process.  This is preceding a public comment process and before any final actions take place. 
 
Presentation from Mike Jones from EERC (Energy & Environment Research Center)  
“Mercury control Demonstration Activities at the Durkee Cement Kiln” 
 (Credits on title slide: Michael Jones, John Kay, Brandon Pavlish and Dennis Laudal)   
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EERC is affiliated with the University of North Dakota.  It is strictly a research and development 
group. EERC was de-federalized in 1983 and now there are over 300 employees.   
 
Presentation focuses on Mercury Monitoring Options & Mercury Control Options  
Mercury is the current metal of interest.  Most mercury research dedicated to coal-fired energy 
plants because there is the immediate issue of them having to deal with meeting new standards 
(clean air mercury rule – CAMR).  EERC’s been to 50 different coal plants across continent. 
 
Mercury Monitoring Options. 3 options to consider: 

1. Classic stack testing with wet chemistry for Hg analysis (a snap-shot in time). Ontario 
Hydro method. 

2. Installation of continuous mercury monitors (CMM). 
3. Sample continuously using sorbent traps following EPA’s Appendix K procedures (used 

for determining compliance with CAMR)  
 
1. Stack testing: not accepted under CAMR except for low-Hg emitters (under 25 lbs. year) and to 
conduct relative accuracy test audits (RATA). 

- Expensive and time consuming. 
- Long lead time to get results. 
- No real-time data. 

 
2. Continuous Mercury Monitoring. 

- Offers real time data. 
- Excellent R & D tool. 
- Many utilities still consider them to be in the development stage. 
- Requires substantial maintenance. 
- National institute of standards and technology (NIST)-traceable Hg standards are not 

yet available as required under CAMR. 
 
3. Sorbent traps 

- The EPA has approved Appendix K methodologies for compliance purposes under 
CAMR. 

- Based on recommendations from Frontier Geosciences, 7-day sampling period is 
appropriate. 

- Evaluate Hg spike recoveries to verify performance. 
- Simple, robust and trustworthy. 

 
EERC Recommendation to Ash Grove for Monitoring 

- Use sorbent traps with 7-day exposure 
- Analysis to be done by Ash Grove’s personnel   
- Periodic quality assurance/quality control to be done by third party to verify validity. 

 
 
Reeve: Question:  Anything that is a 7-day test means that you would necessarily be operating at 
times during both the raw mill on and off periods. Does this mean that you won’t be able to track 
the affect of different carbon feed rates or other tweaks to the system? 
 
Jones: Feels Appendix k would do a good job overall running for this period of time.  It won’t give 
an instant number, but it will give total emissions over a period of time.  That’s the trade-off. 
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Riskedahl: What’s the status in Europe of continuous mercury monitoring?   
 
Jones:  They are behind the US significantly.  We are the largest marketplace.  We have 1150 
power plants that need monitoring now.  We are starting to hear more about mercury emissions in 
the E.U. 
 
Conners: Why do we see so much variability of mercury emissions over time? 
 
Jones: Each monitoring method has its own strengths and is best used for different conditions. 
You’ll see different results.  Ontario Hydro has many steps, you can get good results provided the 
group performing the measurement is skilled we caution that there are groups doing the procedure 
that may not have the experience necessary to provide “good” data.  This is the state of the 
technology right now.   
 
Mercury Control Options 

- Sorbent injection 
- Sorbent enhancement additives (SEAs) 
- Fixed Bed 
- Oxidized agents 
- Wet scrubbers 

 
Sorbent injection: Carbon is the most widely used and commercially successful sorbent on the 
market today.  Mercury sorbs onto the surface.  3 forms of mercury.  Oxidized form is easier to 
work with in terms of takeout.  We are looking for things to take out mercury but also for 
something that will deal with all forms of mercury.   
 
Sorbent Enhancement Additives: trying to change the chemistry of the sorbent material to be more 
efficient. More able to facilitate sorption of mercury.  Also looking at non-carbon sorbents. 
Haven’t seen very high levels of control out of this.  Not aware of any commercial facilities using 
non-carbon sorbent for control. 
 
Fixed bed: granular bed of material where gas is drawn through system made up of a bed of the 
sorbent material. Used in a number of systems in Europe and in US at smaller scale facilities. 
 
Oxidized agents: try to force mercury from the elemental to the oxidized state; you’ll have a 
greater chance to remove mercury if it is in the oxidized form. 
 
Wet scrubber:  Oxidized mercury is water soluble; this is another chance to remove mercury from 
the system. 
 
Mercury control option selection criteria: 

- commercially available 
- proven track record in industrial applications 24/7/365 
- robust 
- reasonable expectation of no “unintended consequences” 
- potential to control high levels of Hg emissions 
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Sorbent Injection 
- Carbon injection 
- Non-carbon sorbents (not being used commercially today) 
- Use of enhancing agents (SEAs) 

 
Fixed Beds 

- Limited commercial applications, mainly in Europe with incineration systems 
- Has not been used for Hg control for large systems 
- Requires two full-sized beds 
- No data generated with bench-scale system. 
- Unable to assess applicability to Durkee. 

 
Oxidizing Agents 

- Oxidizes Hg0 to Hg+2 

- Can act on many other elements 
- Halides are effective but can have other consequences in the system.  Fairly corrosive – 

can lead to bag failure. 
 
Wet Scrubbers 

- Oxidized Hg is water soluble. 
- Up to ~90% of oxidized Hg can be removed. 
- Only removes oxidized Hg 
- Re-emission has been noted (with elemental Hg leaving at higher levels than its level at 

the inlet to the scrubber, its an observation, not sure why its happening). 
- Not enough water on site. 
 

EERC Recommendation for Control Options:   
- Carbon injection with a dedicated bag house 
- Optimize injection starting with a rate of 3 lb. /Macf. 
 
This was a 6-week short test. We don’t know how much we can put in the system long-term, but 
when you have a bag house, you have a fixed-bed of sorts.  Bag tends to even-out with carbon 
cake on the bag acting as a fixed bed. 
 
Hope:  I remember reading that you achieved a 90% recovery rate with a 10 lb. feed rate, if those 
bag houses became carbon-coated would you have failure? 
 
Jones:  We never saw a break through of mercury where the carbon on the bag becomes saturated 
with Hg.  As we build up a better cake, you would clean the bag, thus taking out carbon and 
replacing it with fresh material.  We are looking for trend lines.  I suggest running 3 weeks at a 
time before you increase the carbon to next rate. 
 
Conners: Are you going to test the optimal change out time for the bags? 
 
Jones: We hope the bags are there for years.  We’d set out the various parameters:  A/C ratio, 
cleaning cycles as cake builds up, carbon rate, etc.  It’s a matter of balancing these things.  The 
pilot system is great because it helps us understand how a variable affects what we are trying to do 
but it isn’t the final solution and doesn’t give us good information on bag life.  
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Hofmann: I’m confused about changing bag time versus conditioning bag time.  There is a 
cleaning time too? 
 
Jones: I apologize.  I assume everyone has seen one of these systems. Think of it as a vacuum bag. 
If it gets too full you cannot run it.  In this situation, they run the bag.  Then they send a back-pulse 
of high pressure air, snaps the bag out to clean it, material falls out into a hopper, and you take it 
away. 
 
Hofmann: When you pulse the bag, does that not affect the condition? 
 
Jones: Good question.  Generally, when you start out with a new bag, once a bag has been in there 
for a while, they tend to come back to a baseline.  I call that conditioned. 
 
Cox:  I’m surprised that fixed beds are not used more. Can you say some more about that? 
 
Jones:  Main issue is that it does not make as efficient use of the carbon, due to the large granular 
materials.  A bag house is like a fixed bed, with smaller materials. We are getting some of the 
advantage of a bed with bag houses. It’s our bias, that’s what we have worked with. Also, we 
couldn’t get a back-up guarantee from any manufacturer with fixed beds, but we can with bag 
houses.  That is a critical thing, to have a manufacturer stand behind the product. 
 
Cox: Between the two technologies, which is more expensive – fixed bed or bag house? 
 
Jones:  Not sure, there are a lot of variables, a whole series of issues to evaluate.  We couldn’t get 
past the first two – you need a lot of space and there is a lot of waste to be disposed.  Not saying 
fixed beds won’t work, I just do not have the data to make recommendations today, and am not 
willing to guess that. 
 
Atkinson:  Seems to me that there will be a period of about a year to 18 months where there will be 
testing and tweaking.  Strongly suggests during this time using a continuous mercury monitor.  
You would get a lot more information during this period. 
 
Jones: That certainly is a consideration. There is a significant challenge to keeping CMM online.  
You’d have to have someone dedicated to working on it all the time.  They are not that reliable yet.  
 
Riskedahl: How many power plants are using CMM?  
 
Jones: Permanently installed? Not sure.  Everyone is trying to make the 2009 deadline.  Of the 50 
plants I’ve visited only 2 or 3 have them installed. 
 
Stiff: Are these power plants installing the activated carbon injection bag houses? 
 
Jones: Yes, most are using 1 lb. Macf.  Most are using carbon, not all though.  Some have 
scrubbers. Some scrubbers back east are being upgraded.  It is really plant-specific. 
 
Cox:  Is there a shortage of activated carbon? 
 
Jones: Chinese are really stepping it up and providing a supply. There is quite a demand for 
carbon.  Maybe you’ve heard that there are a number of pyrolysis facilities starting up and they 
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may provide a new source of carbon in the country. Standard carbon today is called “Darco,” 
Provided by the NORIT company.  There are more groups looking at developing/building 
activated carbon plants right now. 
 
Cox:  Do you feel if you keep increasing ACI and adjusting air to cloth ratio, that you can get just 
about any level of mercury recovery? 
  
Jones: The graphs show there is clearly a leveling off and diminishing return.  Maybe you can get 
another percent increase but that would come at quite a cost. 
 
Cox:  Can we re-engineer the raw-mill on raw-mill off ratio? 
 
Streitman: We try to run the raw mill as much as we can. Usually, the raw mill is off about 15% of 
time because of maintenance.  Fact of the matter is, whether that raw mill runs 100% of the time or 
not, the mercury that is in the system is going to come out of the stack.  If raw mill ran all the time, 
the mercury still comes out.  It is the annual emissions that are critical to the impact in the 
environment. 
 
Reeve:  Aren’t you less efficient from your emissions reductions when the raw mill is off? 
Hypothetically, if the raw mill is off half the time your total annual emissions would be much 
higher because you’d have less emissions control in those circumstances.  
 
Streitman: It may turn out that way, but there is now way we can run 100% of the time.   
 
Jones: You cannot deviate it too much.   
 
Streitman:  We try to run it as much as we can.  If we don’t shut the raw mill down for 
maintenance, it could break and then we’d have the kiln down as well. 
 
Reeve: It also seems that in your report you are recommending a higher carbon feed rate as a way 
to mitigate essentially the rise in mercury when raw mill off? 
 
Jones: What I was trying to say with that is that those recommendations are based on what we are 
seeing in the pilot.  We need to look at this long-term. The system needs to be flexible. But the 
simpler you make it, the more robust it is, it will keep it running, as opposed to being all over the 
place. This mitigates spikes, etc. 
 
Streitman: And they had recommended jump from 3 to 5 as soon as the raw mill goes down. So in 
the transition time when injecting the carbon to when it gets deposited on the bag you have more 
carbon in the air as well as in the bag. 
 
Atkinson: (could not hear question completely) Can adding more carbon when raw mill is down 
get more mercury recovery? 
 
Jones:  Trying to optimize the system based on what we see. 
 
Wood: Depending on how much carbon you are injecting. Start adding too much carbon and you 
will have to shut down and this could actually hurt you then by having to pulse.   
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Jones: Pressure drops will affect bags, more stress to the bags.  Be careful, the last thing we want is 
to have catastrophic failure of bag. 
 
Conners: Do you have plans to monitor for bag house leaks? I’m aware that there are fluorescent 
dyes for doing this. 
 
Streitman: We do have bag house leak detectors on each compartment. So that if one compartment 
decides to leak a little we can find it.  Second thing we have is the opacity monitor on the stack. 
Opacity by itself will not tell you exactly what you want to know, but as part of that machine, it 
measures optical density, and you can use optical density to see a leak. I’m pretty sure when we 
are done with the carbon bag house that we’ll have leak detectors, plus we are putting in some PM 
detectors to meet the hazardous waste combustor MACT at some other locations (plants). We’ll 
learn about that and be able to better use the opacity monitor to let us know if there is an increase 
in emissions. 
 
Stiff: Are these systems built so you don’t have to shut down the bag system when you clean, so 
that you can just switch bags? 
 
Jones: It depends upon the vendor and the design used.  I’ve seen both types of operations – shut 
down (go offline) & switch out.  We are looking at membrane bag which has a lot of advantages.   
 
Cox:  How much particulate matter comes out of the stack in the normal course of operation? 
 
Streitman: We have a very efficient dust collector and I think the maximum we emit out of there is 
in the range of 0.008 per dry standard cubic foot.  
 
Cox: Is that PM that goes out the stack analyzed for Hg?   
 
Streitman: Yes, in the one report we did analyze the particulate bound mercury coming out the 
stack.  
 
Cox: What did you find? 
 
Streitman: I don’t recall. Out of the total mercury emissions its pretty small, less than 10 or 5%.  
It’s not a significant part of the mercury emissions.  
 
Conners: How similar was the temperature in the bag house during the pilot test to how it will be 
when up and running?  
 
Jones: We tried to mimic the same temperatures in the test bag house as in the full scale system.  
We looked at key issues, such as cooling and condensation. We added heaters on the sides of the 
bag house to maintain temperatures.  Its part of what we had to do to simulate conditions in a full-
scale system. 
 
Reeve: A question came up in the first meeting that we’d like some information about the lifecycle 
of mercury.  Essentially, you are capturing it with carbon and the carbon has to be changed out.  
What is your experience in working with power plants, does a lot of the carbon end up being 
hazardous waste?  What is the TCLP showing? 
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Jones: One site (using a technology called Toxicon) used an e.s.p (electro static precipitator), and 
their ash does pass TCLP. It depends on the system and type of ash.  We’ve done a comprehensive 
study through D.O.E. They’ve looked at the various waste streams depending on how they treat 
mercury.  Generally speaking, not a problem, but need to look at each case to make sure it is 
stabilized.  Mercury is chemically bound on the surface of the carbon.  Depending on the 
environmental conditions, the mercury can come off the carbon. We have not done definitive 
studies. That wasn’t the main focus of what we’ve done. 

 
Streitman: We will have a little bit different experience, when we put the full scale system in 
because the carbon is going to be in the system a little longer – we are going to have to take a look 
at it. If it passes TCLP, it will be sent to a subtitle D landfill. If it fails and is hazardous, we’ll 
stabilize it and send it to a subtitle C landfill.   I don’t think we really won’t know what we have 
until we test it. 
 
Hofmann: This question has bothered me since our last meeting.  When raw mill is off, emissions 
go up so dramatically (oxidized form), it seems that if you scrub the stack when the raw mill was 
off, you could end up being about the same as ACI all the time. Am I missing something? 
 
Jones: You would have a chance to take out a significant portion.  Not aware of anyone able to do 
that. 
 
Cox: What is the coal power industry doing for regulations, what percent?    
 
Jones: Their regs are phased in over a period of about 10 years. Starting in at about 60% moving 
into 85%.  
 
Wood: Point of clarification. There is no federal limit for power plants for mercury. There is a 
level of allocation that you get. It’s a total cap & trade program. There is no requirement under 
federal program for any particular plant to meet any level of control.   
 
Papish: We have a state rule that has a specific limitation. 
 
Reeve: Good introduction to Uri’s presentation. 
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Papish Presentation: Mercury Emissions & Control Levels 
I’m going to talk about what control levels are required for different mercury sources in Oregon 
and what regulations are out there.  We went to 2002 data for estimates for mercury emissions. 
 
Oregon’s Large industrial mercury emitters 

    Estimated 
    2002 Hg Emissions (lbs) 
Source Source Type Pre-control Post-Control 
Ash Grove Cement Plant            2,510   ? (?%)  
Covanta Municipal Waste Incinerator                564   32 (94%)  
PGE Boardman Coal-Fired Power Plant                217   22 (90%)  
Cascade Steel Steel Mill (Using Vehicle Scrap)                144   72 (50%)  
Oregon Steel Steel Mill (Not Using Vehicle Scrap)                  81   81 (0%)  
 
We say what level of control and the source can decide how to get there. 
Covanta is achieving 94% but law says 85% 
Boardman – 1 year extension if cannot reach 90% by 2012. 
Cascade Steel will have to reduce mercury based on the NESHAP because they are using vehicle 
scrap. 
Virtually all sources are using the carbon injection system. 
 
Large industrial sources, their regulation, and type of control: 

Source Regulation Required Date Control Type 
Ash 
Grove MAO ? ? 

Fabric Filter & 
Carbon Injection? 

Covanta 
Federal 
Emission Guidelines (OAR 340-230-0310) 85% Current 

Fabric Filter & 
Carbon Injection 

PGE 
Boardman (OAR 340-228-0671) 

Oregon  
Utility Mercury Rule 

90% 2012-2013 
Fabric Filter & 
Carbon Injection 

Cascade 
Steel 

National Emission Standards for HAPs 
(40 CFR Part 63 
Subpart YYYYY) 50% 2008 

Fabric Filter & 
Hg Switch 
Removal 

Oregon 
Steel 

National Emission Standards for HAPs 
(40 CFR Part 63 
Subpart YYYYY) 0% N/A  Fabric Filter 

 
Papish:  There are a couple ways we can set up a regulatory standard for an emission. One way to 
do it, if you have control efficiency, like with PGE they have a 90% control rate, they have to 
measure the mercury content of the coal coming in and then the amount of mercury going out of 
the plant to calculate that 90% removal.  The other way to do it is a production-based limit. In this 
case they monitor the amount of production they have which is clinker (at the power plant it was 
the amount of energy) and that way there’s less testing of what’s coming into the plant and they 
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are focusing on the emissions coming out.  For the control efficiency rate we would do take the 
average mercury concentration of the materials going in and then figure out what that 90% would 
be. We would set a production-based limit for the amount of mercury coming out per ton of clinker 
production. 
 
Hofmann: Does DEQ have thoughts on which form is preferable? Are there advantages or 
disadvantages to either? 
 
Papish: Less burdensome on the plant to do a production-based measure.  For PGE-Boardman we 
had both, we had a 90% control and a production based limit so the company could select either. 
 
Emission Limit for Ash Grove 
Form of emission limit: 

- Control efficiency (i.e., _% hg control) and/or 
- Production-based limit (i.e., _ lbs per ton of clinker production) 

Setting emission limit: 
- Set a less aggressive limit that is clearly achievable, or 
- Set an aggressive limit that is potentially achievable, adjust if not achievable (PGE 

example).  Have a mechanism to adjust if not achievable. 
 
Example from the Boardman Plant Emission Limit: 
Goal was set high: 90% or 0.6 lbs., Hg per TBtu. 
Adjusts down if 90% or 0.6/TBtu not achievable: 
 
- Temporary alternative emission limit (TAEL) 

o If controls fail to achieve 90% or 0.60, PGE must: 
 Notify DEQ within 30 days 
 File for a permit modification to establish a TAEL 
 Include a control strategy to achieve at least 90% or 0.60 TBtu 
 Requires public notice 

 
- Permanent alternative emission limit (PAEL) 

o If controls fail to achieve at least 90% or 0.6 TBtu, despite properly implementing the 
control strategy in TAEL, PGE must file for a permit mod to establish a PAEL that 
comes as near as technically possible to achieve 90% or 0.6 TBtu. 

o Requires public notice. 
 
Reeve: I think there is a gray area between tweaking and areas of modification.  Has to be some 
judgment in this area as to putting some parameters on expenditures, etc…. 
 
Papish: It’s a little gray, that’s why they have a Control Strategy Report in the language.  We 
would approve it.   
 
Stiff: Considering these are experimental methods that we will be using, wherein do we consider 
the total cost of doing this? It could literally bring it to the point that it is not productive to run the 
plant.  
 
Papish: That language was not put into the rule for PGE. 
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Wood: I would point out that PGE is a utility, a monopoly, not a private holder. If Ash Grove’s 
cement becomes too expensive, cement will come from China.  It’s that simple, can’t bring in the 
kilowatts from China. 
 
Reeve: Forgot to do this.  We received the summary from the first meeting.  I am giving Linda 
comments, please give Linda your comments, grammar, typos, etc.   
 
Break come back at 1:00. 
 
No Public in attendance to provide comments 
 
Discussion & Recommendation:  Emission Reduction Goals 
Reeve: Our time as a committee to discuss goals. These would be incorporated into the MAO as a 
goal. Uri – anything you want to add? 
 
Papish:  The options would be a production-based limit or a % reduction, or both.  And whether 
we want to limit with some off-ramps or some options for a temporary alternative level or we just 
set a fixed level that is less aggressive.  
 
Hammond: Let’s focus on context and not exact language. 
 
Atkinson: What are production plans for Ash Grove in the next 10 years? Increasing? 
 
Streitman: We have a production limit. It’s not a direct production limit, but one based on 
pollution caps known as a PSEL (plant site emission limit) for about 10 pollutants.  This caps our 
production, somewhere around a million tons – we’ve been making 940,000, our best year was 
966,000 tons. We could get to a million tons under the right market – so that’s 30K-50K tons we 
could grow.  There will not be any drastic production increase that we have planned at this time.  
 
Conners: Are there limits set on mercury in the permit?  
 
Wood: Oregon DEQ rules do not allow for a PSEL for hazardous air pollutants. The ones we have 
for the plant now are established PSELs for criteria pollutants, NOx, SOx, etc.. 
 
Conners: Will this new technology reduce NOx emissions?   
 
Streitman:  It’s not designed to reduce NOx, but it may likely reduce PM emissions from the kiln 
because of a second bag house there. 
 
Reeve: Plant site emissions limits are written as a lbs/year limit.  One of the disadvantages from an 
environmental standpoint, if you have a PSEL at 100, and you run the plant at half capacity, you 
can get rid of your emission controls for a while and still be below your PSEL. You would be less 
efficient in your emissions controls, instead of adopting an emission control or a limit that has a % 
reduction, or a pounds per unit of reduction.  It sounds to me that Uri and Tom are on the same 
page that any kind of limit would be expressed as either % control from raw material or as a unit 
per unit of produced material.  Are we on the same page? 
 
Papish/Wood together: Yes. 
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Stiff: Is the plant capable of producing more than a million tons a year? Is there any way you can 
make it run more than what you are already running it? 
 
Streitman: Probably not. PSEL for lead is the limiting factor. 
 
Conners: Would mercury reduction reduce lead? 
 
Streitman: No. We expect it only to reduce particulate but maybe a little lead might come out. 
 
Hofmann: Is a pound of clinker a pound of cement? 
 
Streitman: No. We take clinker and mix it with gypsum and grind it.  Whatever we do, we’d like to 
stick with the clinker unit. 
 
Reeve: Question about setting the limit.  Is going to that type of measurement – unit of production, 
rather than what’s coming in and going out, better for the company?  
 
Streitman: Taking into consideration that we are in early stages of this and it hasn’t been done 
before on a large scale.  Mercury concentrations will vary in raw material. In the past year the 
mercury in limestone has varied from 0.8 up to 1.5 ppm.  To get to a precise hourly limit, that will 
be difficult.  We do not have a lot of control of what comes out of the mountain.   A straight 
lb/hour unit will be difficult.  Range changes day to day. Does that answer your question? 
 
Reeve: Not exactly, but it does bring to mind a follow up. Can you take that variability and tell 
yourself that it is an average over a month or year? Especially when you establish averages that are 
fairly consistent year to year. 
 
Wood: I think the answer is you could though, with as much certainty as you have today over 77% 
control over the course of a year and divide that through with a particular amount of clinker and 
come up with a lbs/ton clinker. Anything other than at that gross level is not possible.  Not enough 
information to come up with any more specific number.  
 
Riskedahl: What criteria have other states used in determining the type of limit, whether it be 
lbs/unit of production or percent reduction? 
  
Papish:  The burden of the sampling would be on the company if they chose to do % reduction. 
The decision was on the company (PGE), to chose which standard they wanted to do (% reduction 
or % of production). 
 
Wood:  Uri – with Oregon coal plants, unlike cement plants, some of the mercury goes out with 
the ash.  Ash Grove has virtually nothing that goes out with the product.  So if you are going to do 
a mass balance with the coal-fired plants you have to look at the coal as it comes into the door and 
then the look at the amount of mercury going out the stack.  That is a much more difficult exercise.  
At least in Oregon, we decided to put that as an option.  I think with the other states I worked with 
they almost all ended up being thermal input or power output.  That’s a lot easier to measure what 
comes out the stack. 
 
Streitman:  I’m sure the mercury in the coal is a lot less variable than the limestone variability we 
are looking at. I sense you guys/gals are asking what does Ash Grove want to do.  We haven’t 
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really sat down and hammered out what it ought to be, except if you look at common sense. If you 
look at lb/hr emission limit or lb/ton clinker, it could potentially be difficult to achieve all the time, 
even on a year to year basis. Because we aren’t sure what’s in that mountain, it’s so variable. We 
get different emissions.  There is low stuff there but we don’t know when we are going to get it, 
today or tomorrow.  
 
Hope: That speaks to choosing an appropriate averaging time if we want to use mass balance and 
lbs/ton clinker. 
 
Streitman: We’ve got some ideas of what that % reduction could be, we’ve done some testing.  It’s 
a little more monitoring, as far as cost goes.  That’s something that we could do, give us a target 
and it’s probably achievable.  
 
Wood:  It works here in a way it doesn’t work in the power industry. They can do it but it’s much 
more difficult to do and I toss out that as the mercury content goes up and down as you work your 
way through that mountain, the % reduction works both ways.  It can go up and down. As the 
mercury level goes down, the control requirement is going to stick with it as a percent, lbs. per ton 
clinker.  As the mercury content in limestone goes down, then you have a less stringent 
requirement. So there are benefits to be said for each direction. 
 
Streitman:  As I said before, as we try to consummate this order, we want something that’s 
achievable. That’s why we are here. We are willing to invest and get into this technology and learn 
about it, but we’d like to have something that’s achievable. 
 
Atkinson: if we are talking % reduction, are we talking about monitoring up stream and 
downstream emissions?  Or assaying the feedstock?  Seems like, analytically, lbs. per ton clinker is 
the easiest measurement. 
 
Streitman: I don’t think we determined that, obviously you have the carbon traps on the stack so 
you know what your output was.  It may be the easiest thing to measure but it may not be a limit 
you can achieve all the time, with the variability. 
 
Hope: Again, I believe that you can address the variability issue by choosing an averaging length 
of time, quarterly, yearly, etc.  You chose a time-frame that allows for the variation.   
 
Streitman: A short averaging time wouldn’t work. 
 
Hope: A quarter, a year, or something. Bottom line, whatever averaging time you choose, that’s 
what you look at. 
 
Wood:  Bruce, remember last time we showed a slide with the table of sampling. There has been a 
tremendous amount of sampling done. A lot of that sampling was done during a time period when 
the detection limits were much higher, so we don’t have enough data to say that over the next 30-
40 years, what is going to be the annual variation on the mercury within that quarry.  It would be a 
much easier way to monitor if we knew what the concentration was.  
 
Hope:  Don’t set limits on the variation yet, look at the average and set a median.  We have some 
way of saying what the variation is. 
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Papish: To set a production limit, you do want a lot of good data to establish what your average 
mercury is going to be in the raw materials.  The Department would have to do that exercise, try to 
figure out what it would be.  We would have a percent reduction in mind.  We would look at all 
the sampling data from the past, try to figure out what we’d call the average and then divide that 
by the percent reduction and set that initial limit.  
 
Reeve:  Uri, you talk about the Boardman plant having the option to choose either % reduction or 
production based limit, do you see any downside from DEQ’s point, using that model approach 
here? Do we lose enforceability or certainty or validity? Or do you feel like that would be 
appropriate.  
 
Papish: I don’t see any real drawbacks. 
 
Reeve: So far, I have not heard back from the committee a real strong sense we should do one 
particular way or the other. That’s why I am exploring the concept of putting both ways in the 
MAO to allow for flexibility. 
 
Stiff: Seems like we are really going to need to look at 3-5 year period to really nail down what is 
good and what is bad, and what is economically feasible and still stay in business.  To take 
samples of your ore to see what is going into the system and some kind of measure of what came 
out.  From here on out we are going to do this or change this system, depending on what we find.  
 
Riskedahl: Is the analysis of the emissions limit going to be based upon levels to address public 
health or on levels that are technologically achievable? 
 
Papish: The latter.  We don’t know what levels are needed for public health. We are focusing on 
what the technology can do. To answer your (Mark Reeve’s) question I don’t see any real 
drawbacks to having the flexibility to do either one, except there could be a little difficulty for us 
establishing that production based limit. We have to go based off the testing they did, which was a 
short-term testing.  
 
Cox: I’d like to come back to the public protection issue. Look at the maximum exposed individual 
and the ill health effects, and what the cost to that person would be.   
 
Hope: We haven’t fully reviewed it.  Ash Grove did a human health risk assessment.  They 
investigated the impact to what would be considered the “reasonably maximum exposed 
individual.”  The farm child, who eats fish and soil from the garden.  At face value, the analysis 
says that at Ash Grove’s current rate of emissions there is little risk to human health. 
 
Conners:  There may be some uncertainties in the modeled data. 
 
Hope: I am trying to be diplomatic here. I haven’t had a chance to look more closely at some of the 
issues in the report.  Rather than have that discussion let’s just address the mercury and reduce it.  
Less is better. 
 
Reeve: That is not unusual situation in terms of any laws or regulations that look to control the 
technology. When you are focusing on technology you are not doing at risk assessments for every 
source. 
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Wood:  In the 1990 clean air act amendments Congress got rid of the risk assessment approach 
because it was taking 15-20 years per standard to come up with a health risk number.  From Ash 
Grove’s perspective, the risk assessment has been done because the company wanted to make sure 
that there wasn’t any clear health risk being posed. But you don’t see us talking about it because 
we don’t want to get stuck talking about risk.  It might come out that we stay right were we are 
today, but that’s not what Ash Grove wants to do. 
 
Hope: The last thing I’ll say on this, because we have a disconnect between risk assessments and 
moral questions, is that I think it speaks to a level of reduction that’s lower than what is possible 
here.   
 
Reeve:  This leads to the next section I’d like a discussion about - percentages. I’d like to know if 
the committee is comfortable making and leaving both recommendations in the order: % reduction 
and tons per clinker.  
 
Hofmann: Isn’t the difference between the two primarily mathematical? I am comfortable leaving 
both.   But I’m lost here - because we don’t have good numbers on what’s going in, it seems that 
this would require us to sample what’s coming in and what’s coming out. Where will you get your 
numbers? 
 
Papish: We’d take the average mercury content of the materials going in. 
 
Hofmann: But we don’t have that. 
 
Papish: We do.  
 
Streitman:  We have some numbers, but not 5 or 10 years’ worth of data which would make us 
more comfortable in trying to understand what the ranges are. 
 
Hofmann: What makes me concerned is coming up with a % reduction on those numbers when 
those numbers frankly could be a little bit bogus.  I’m concerned from the company’s standpoint.  
If we take EERC’s 77% - how would you know, 77% of what? 
 
Streitman: You could do it a couple of ways. As Dean suggested, you could put a carbon trap in 
and out and calculate reduction and measure material going in and take a sample every day and at 
end of month and then you know what was going in and coming out and then figure out the % 
reduction.   
 
Hofmann: What I’m saying is, are we agreeing it would have to be measured?  We have no 
information right now that you would feel comfortable basing that in-coming number on.  Are you 
saying you would have to measure what’s going in? 
 
Streitman:  To do a % reduction absolutely.  I would say the numbers going in are not good 
enough if you based it on the highest numbers we have going in. 
 
Hofmann: That wouldn’t be fair any more than basing it on the lowest numbers going in. 
 
Streitman:  We have to measure it, if that’s what we have to do, we’ll figure it out with DEQ.  It’s 
feasible, its not something that cannot be done. 
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Reeve: Uri, let me ask - does the 90% at Boardman include what is going into the ash or is the 
90% at Boardman going to be what’s coming into the control device?  And it’s the control devise 
that is getting the 90% out.    
 
Papish: No. I believe it includes what’s going into the ash, it’s the raw materials going in and they 
have years of coal data which makes it a lot more easy to establish the averages.  From this 
conversation its sounds like Ash Grove is going to chose the % reduction if we give them the 
option. 
 
Wood:  Having the option is not bad – at this point in time that is what we have data on. 
 
Reeve: Is it feasible to go to a vender and say that this is the spec you need to adhere to and put it 
on them to achieve a particular reduction from input flue gas to exit flue gas? 
 
Streitman: They are going to ask what’s going in (mercury content). 
 
Jones: Engineering firms can offer a solution but I haven’t seen a guaranteed performance level. 
That is just the state of the performance level. 
 
Riskedahl:  What’s your assessment of the available universe of vendors? 
 
Jones: There are groups that will construct to specifications, but that is different than guaranteeing 
results. 
 
Stiff: In your sampling system, what percentage did you reduce it? 
 
Jones: It depended on the situation: raw mill on we were achieving in the neighborhood of 90%, 
raw mill off it dropped to the 60s.  I think there maybe a spurious data point out there at the end of 
the curve. This shows a clear trend. 
 
Wood: This is ten times the normal injection rate for the industry – normal is 1 lb. rate, at the high 
end it was 10 lbs.  This could stress the system. 
 
Jones: I was advocating a 3 lbs injection rate, with the caveat to wait longer periods of time before 
adding more carbon. Don’t want to create stress to the system.  This is not based on a cleaning 
cycle, just what we’ve seen in the test for conditioning the bag. 
 
Streitman: Don’t confuse conditioning with cleaning.  The bag cleaning cycle could be as low as 
once every four hours and as high as once every 8 hours.  That’s just pulsing it to change the 
carbon. But the conditioning, it could take that long to achieve a good base line where the fabric 
and the carbon cake on the material will perform consistently over a period of time.   
 
Wood: That was the point I was trying to make before, if you are pushing large amounts of carbon 
into the system you could get back pressures because you’d have to increase the cleaning cycles.  
You’d end up dropping down to a 3 or 4 hour pulse. You’d drop the carbon off the bag and have to 
recoat it. But you don’t want to end up have a lot of pulses, especially during the raw mill off time, 
because that’s where if you put too much carbon in it could be self-defeating because you end up 
having to clean more often. 
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Reeve: We haven’t talked about the size of the bag house as a variable, obviously it could be an 
economic factor when you talk bigger or smaller, but from a frequency of cleaning or an efficiency 
standpoint, are there trade-offs there in terms of sizing? 
 
Jones: We looked at that in the testing. The more bag you have the lower velocity you have of 
throughput.  
 
Conners: In terms of cubic feet per minute, what is the size range that you have? For gas flow. 
 
Streitman: The gas flow is about 270,000 cubic feet per minute. 
 
Reeve: Welcomes some additional thoughts about the general approach. Either shooting for more 
of what is currently achievable vs. going with a higher target with off ramps.  What EERC 
recommends doesn’t really show off-ramps. 
 
Jones:  What we recommend is what we have seen as achievable. 
 
Hofmann: That tends to make my goal lower.  Technology is going to determine this, but we can 
pick any number.  If this had been done before that would be one thing, but this is new technology.  
We could set ourselves up for failure, doesn’t matter how many off ramps you have.  Ultimately 
the goal is like Bruce said, to reduce emissions. My feeling is not to make it 90-95%, but closer to 
75-80%. 
 
Stiff: Rather than saying lets shoot for 90, we take a system that appears to be helpful, measure 
input and output over 3-5 years, coming back and say this is what is possible to do.  Do we want to 
install something more that will make it better?  Sit down and think about it then. 
 
Riskedahl: Setting a high target with off-ramps sets us up for success, not for failure.  Ash Grove 
set a noble goal of no lost work days due to injury, and that is a great accomplishment.  I should 
think setting a similarly high target on this important environmental matter would be consistent 
with the company's clear commitment to excellence."  
 
Hofmann: I agree with that Mark, but my statement is that science suggests that it is not possible.  
It is noble, but realistically what is value of setting a noble emissions goal when science says we 
cannot get there. 
 
Hope: Water treatment plants set goals of 0%, maybe one day we can get there. With technology it 
may be possible some day. 
 
Wood:  Bruce, I like that concept, but just remember what you’re here for, which is an advisory 
committee for a mutual agreement and order, which is not necessarily a mechanism which is ideal 
for Ash Grove. This is one where the partner puts on enforceable limits.  I want to be clear on that.  
You talk about a noble goal Mark, but there is no enforcement mechanism if they don’t meet their 
safety goal.  But what you’re talking about here is something with an enforcement mechanism if 
Ash Grove doesn’t actually meet the performance measure set in the order.  I see it as a big 
difference.  I’d also toss out there, just as a context, the statement EPA made 10 months ago as 
they did the mercury rule for cement kilns, they said at the time they want to collect more 
information, out of date the minute they wrote it, but that 42% mercury control was the greatest 
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amount they could consistently expect to see from Portland cement kilns.  We’ve taken it up to 
77%. This is an aggressive goal. 
 
Conners: I want to make sure public health is protected and we are looking at the right measure. 
Can someone please clarify why lbs./hr is not a viable option? 
 
Hofmann: I heard measuring lbs. per hour was not really feasible and that emission testing is done 
over a week.  
 
Wood: We are concerned about long term impacts, not really so much what is coming out in an 
hour.  
 
Papish: When we establish the production-based limit, we don’t have a lot of long-term data on the 
mercury content of the material.  That’s a drawback. It may not be a very valid number.   
 
Wood: I think the challenge is the legal prohibition on doing a plant site emission limit for a 
hazardous air pollutant. The state has a whole program for putting limits on air pollutants.  Up 
until 2001 the situation was that individual PSELs were applied for hazardous air pollutant.  Now 
you can do a hazardous air pollutant limit for a source, it keeps it just below the major source 
threshold. But the Department does not have the authority to require PSEL for a facility for an 
individual hazardous air pollutant. Is that your understanding Jerry? 
 
Jerry: We need a rule authority to put something in the permit. 
 
Papish: For the coal plant, that average is a monthly rolling figure for the year.  It kind of dulls out 
the variability.  If the company wants to test the monthly inlet and outlet, that seems perfectly good 
way of putting the standard in and it takes us out from having to guess what the average mercury 
content of the raw materials going in is.  
 
Reeve: We are already suggesting off ramps, if it really doesn’t work at all, the order should have 
an off-ramp available, whether missing by a little or a lot.  Whether it is missing shorter term or 
longer term. Our committee isn’t probably well suited to come up with the language.   
 
Joni: We can include language to require better technology if it becomes available. 
 
Reeve: I tend to come down more on side of having higher target with an off-ramp that the 
company feels comfortable with, so that there is clear incentive or guidance to make tweaks 
possible.  All things being equal, higher rates of carbon tend to have a positive effect. I would 
think something between 80-90 is a reasonable target.  Particularly if you see utilities looking at 
90%, MSW combustors have a federal 85% level and achieving over 90, it seems feasible.    It 
doesn’t seem unreasonable to set that target over a longer period of time. I do understand from the 
company’s perspective that you don’t want to set it too high.  It doesn’t seem like failure, but more 
like progress towards a goal.  I am more on the side of setting the goal out there.  Honestly, I see 
there is some diversity of committee and I just don’t want to force people.  You all have good 
independent opinions and we just have to be cognizant that there are different approaches.  As a 
committee, we can make a single recommendation. 
 
Stiff:  Has the activated charcoal bag method been put to use at the power plant? 
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Jones: There is one facility operating in a long term mode. There are a number of facilities where it 
has been operating short term.  A lot of testing on the bags to look for any unintended 
consequences. 
 
Wood: There is one facility operating long term. 
 
Stiff:  How long do you think it would take to design and put in a system at Ash Grove? 
 
Jones: I’m estimating 18 months to design and construct. 
 
Streitman:  We can look at this a little closer. We think we can start off the unit in the 1st quarter of 
2010.  
 
Hofmann:  I’m ok with 90%.  But we need to be explicit that if we set a high number that we are 
being optimistic and that available science today suggests that it may not be possible. We need to 
make sure there are off-ramps for the company not to be penalized if noble and optimistic goals 
are not met.  
 
Reeve: I was thinking 85%.  It pushes a little bit, but goes along with the utilities’ goals.    
 
Streitman: We are here voluntarily. We are going to be signing a consent order that has stipulated 
penalties. As a company you hate to sign anything that has stipulated penalties.  I know the people 
I am dealing with today.  I have no idea 4 years from now who I will be dealing with.  Board has 
asked Mike Hrizuk and me to come up with an achievable goal.  We’ve spent over a million 
dollars and we have to report back to the Board. EERC are the best out there. We’ve made that 
commitment.  We cannot get a guarantee on the equipment.  We feel comfortable we can get 77%.   
No one has done this before, not in the cement industry.  We think 77% is a push target, 2000 lbs. 
of mercury is achievable.  We understand we have a problem and we want to help. We want to 
start reducing mercury by 2010. 
 
Papish: You can have it set up so the stipulated penalty is for the date of installation and those off-
ramps are not penalized until a temporary level is issued or the permanent level is unable to reach 
the secondary level – not necessarily penalized if unable to achieve the goal. 
 
Reeve: In my mind it’s just a different perspective.  Frankly I’ve seen it from both sides, both from 
regulatory side and from regulated side. You want a number of steps to go through.  Go to lower 
limit only if going through a number of steps. If you go to a lower limit you have to really justify 
that you cannot achieve the higher limit.  If you cannot do it, then we’ll off-ramp.  I also 
understand the board’s view, there is a lot of risk involved, they don’t want to paint themselves 
into a corner, or set themselves up for failure.  It really is a different perspective. It cannot always 
be reconciled, I think often it can be compromised.  Ultimately, this committee isn’t going to make 
the compromise for them. Either DEQ and company will sign an order both agree to or they won’t.  
It has been helpful to air these questions.  We can put our personal opinions up there – but those 
two will have to emerge, compromise and reach an order or not. It will include public comment. 
 
Stiff:  90 would be a great percentage.  Ash Grove is saying we can make 77% and we think we 
can do it with the technology that is out there. But if it turns out the technology cannot do it, 
they’ve been penalized already, because they put a big bunch of bucks into something that doesn’t 
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work.  And then to think the EPA is going to say ‘we’re going to fine you’ well they’ve already 
been fined badly by spending over a million to study this. How can you penalize that? 
 
Reeve: The purpose of the committee is to provide discussion and provide input conceptually and 
it is not to get into any kind of writing or reviewing or editing of what might actually be in the 
order. In our personal capacity as members of the public we can comment on what is put out.  But 
as a committee we are really only looking at concepts. When we can agree conceptually on a 
concept, then we can make a recommendation.  We are proposing to write up a summary of this 
discussion, make it available to DEQ and public.  Summary report of what we’ve heard, what our 
discussion has been and what our recommendations are. I  think you can give comments on the 
report. 
 
Papish: You’re talking about the report.  Have the group review and make sure the 
recommendations are the ones the group made.  Then DEQ would take that report and draft up an 
MAO and then we would put it out on public notice and for public comment. 
 
Reeve: It’s always been my contention that DEQ can do whatever it wants. 
 
Stiff: Will the committee get a copy of the report to look at and provide comments? 
 
Papish: Yes, absolutely. 
 
Conners: Can we put something in there that says, from the public health side, that if it looks like 
mercury emissions are really going to increase, that Ash Grove will notify DEQ? 
 
Reeve: We do have the topic of monitoring and reporting that we hope to get through in a bit. 
 
Reeve: Before we go I think everyone needs to make sure they’ve weighed in on this concept of 
how to set the goals.  Deanna do you feel like you’ve said what you want to?   
 
Conners: Yes 
 
Reeve: Dean, do you have anything to add? 
 
Atkinson: No 
 
Reeve: John? 
 
Cox: I am trying to get feel for whether I’ve done the best I could to cleanup mercury in the 
environment.  Fishing lifestyle exposes our people to mercury more.  Not sure I’ve done the best I 
could. Tribal people eat 10 times as many fish as average person.  Mercury poses more health risk 
in tribal persons than average person.  
 
Reeve: Joni? 
 
Hammond: I am hopeful that we can get a stronger recommendation to DEQ.  Because if we have 
multiple recommendations, then DEQ has to negotiate with company. 
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Reeve: Well, let me try one thing again. Can we achieve some consensus if we set a slightly higher 
target, for discussion purposes say 85%.   But, 77% is included as a level at which enforcement or 
penalties would really kick in, or potentially it could be a kind of default, back-up, set up as a 
surrogate TAEL, and the possibility of a PAEL even below 77%, if company cannot make it.  
Would we have consensus on the committee if we set the slightly higher amount, but that we 
would only begin the penalty if a 77% is not reached? 
 
Hope:  I’d say 75% - 77% is too “sure” of a number.  It would be nice to have something firm and 
something hopeful.   
 
Hofmann: As long as TAEL or PAEL kicks in at 77 or 75.  I am OK with that.  As long as we get 
to our goal of reducing mercury. 
 
Cox:  Didn’t the public come back to PGE and ask for more reduction?  What happened there?  
Didn’t the public come back with a knee jerk reaction and ask for more? 
 
Papish: We put some options out on public notice, 65% control.  Based on how much the federal 
cap was for controlling mercury. A big public outcry from environmental groups, tribal groups and 
the media as well that it was inadequate.  We re-looked at it, came back with another option, we 
basically responded to public comment.   
 
Riskedahl: This process is so different.  PGE was basically dragged into the process kicking and 
screaming.  Ash Grove, dramatic difference, says a lot about the corporate leadership, much more 
pleasurable to be working with company and DEQ and not beating them up. 
 
Wood: Either way, you’re pushing my client’s back to the wall. They are being forced to take 
higher number.  They have already spent over a million dollars to look at this and move forward. A 
lot of the feel I get from around the table is, how can we push these guys some more.  And if you 
want a message that is going to discourage somebody from taking that path and saying I am going 
to take the moral high ground and I am not going to wait for a rule, to force them into doing 
something, I think you’re doing it.  I represent both those companies. What can I say, I have one 
client who is less enthusiastic about embracing the technology and another client that is more, and 
yet they end up in the exact same place.  In the end, they both get their back pushed up against the 
wall saying “do more than what the science says is possible.  Be forced to take risks beyond what 
the experts say you can do.”  I see it as when you start pushing that far, you start disincentivizing 
the concern – they stop saying I am going to go out and lick that problem.  If Ash Grove would 
walk away from this right now, because the reason they want this order is because this can go to 
finish in about 2 to 3 years faster than a rule.  What we’re talking about is a 10% disagreement, 
roughly 250 lbs/year, if Ash Grove says “I’m walking away” – that’s 3 years before the 
Department could ever have something in place. That’s 7,500 lbs. of mercury. How many years 
will it take to make up that 7,500 lbs? 
 
Hope:  75% to 85% - I look at that in a much more ‘aspirational’ way.  But if we don’t put 
something out there, we won’t have something to move toward.  
 
Wood: 77% is an ‘aspirational’ goal, we’re not sure it will work.  
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Riskedahl: You’re producing some pretty strident advocacy, I don’t think it’s appropriate given the 
collaborative nature of this forum, not being a member of panel.  Fran, do you feel backed into a 
corner by the discussion we’re having? 
 
Streitman: I think it’s good to have an open discussion.  Like I said, we would like to have an 
achievable number, that’s what I think our board will approve and we’d like to get to that point.  
But we need to have an achievable number.  It’s all experimental.  We’d like to work together and 
come up with something achievable. 
 
Reeve: 75% is a reasonably achievable, a good place to start from.  I think the committee would 
also like to see a higher number included in there, without any particular suggestion to make it 
enforceable or a penalty associated with it.  But also including in the recommendation the ability to 
go lower than 75%, if it turns out that upon scaling up that 75% isn’t achievable.  Putting in an off-
ramp or TAEL or PEAL that are available. I thought our discussion was appreciative of Ash 
Grove’s approach to this whole problem and I do not want to be perceived as throwing cold water 
on a voluntary effort or being unappreciative of this collaborative approach.  Having said that, 
well-meaning people can differ in the details and differ in their approaches and yet still be 
respectable and work toward a similar goal. I think I’ve heard general consensus that some type of 
approach like this is something that the committee is generally comfortable with. We have to try to 
come around to consensus and we are starting to. 
 
Cox:  I want 90% I want 95%, but I am supposed to be a technical person.  Experiments were done 
and the values are on the table. I see we can get 77%.  We have to look at what we have. 
 
 
Doug Welch – Presentation on Monitoring, Reporting. 
Doug: We need to implement these standards and put them into the permit, but this means nothing 
unless we can determine whether the source is in compliance with it or not.  If the technology is 
there, we’d like to have continuous monitoring.  If you don’t have monitoring units you can rely 
on, you can do periodic source testing, and to complement that, we establish operating parameters.  
We say that if you see these ranges when you are testing, and they are in within compliance under 
those operating conditions, then you should be in compliance the rest of the time. We would 
establish limits and ranges in the permit and say you must remain within those limits.  If you fall 
outside these ranges then you will face an action to bring you back into compliance. What we need 
to look at in the order, and the permit as well, is how to determine that they are in compliance. We 
talk about the percent reduction and there is discussion about whether you’re entering raw 
materials into the system or what emissions are going in and out of the carbon injection bag house.  
 
EERC is proposing that carbon tube traps be used to monitor mercury emissions.  Based on the 
committee's proposed limit of a removal efficiency across the carbon injection unit, the monitoring 
would involve placing a carbon tube before and after the carbon injection unit in order to calculate 
compliance.   
 
Ash Grove proposes pulling the carbon tubes and analyzing them every 7 days, although they 
indicate that they can adjust the flow rates to sample over a shorter time period.  This could result 
in the removal efficiency being averaged over the monitoring period (7 days).  Assume Ash Grove 
has to bring the raw mill down for about 8 hours every 7 days for maintenance (this is what they 
indicated was typical during the meeting).  If the monitoring period (the length of time the carbon 
tubes are left in the stack) is 7 days, the monitoring will capture the removal efficiency during both 
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raw mill on and raw mill off configurations.  However, the average would be biased for the 95% of 
the time the raw mill was on.   
 
Question: How do you treat non-detect limits?   
 
Doug:  Reduce the frequency of testing. If they are well below the limits, you can reduce the 
frequency of testing. We can have a less stringent testing requirement if a track record shows good 
compliance. 
 
Reeve: I think we heard pretty clearly earlier that EERC looked carefully at the availability of 
monitoring technology. I think we heard clearly that the recommendation of EERC is to do carbon 
trap monitoring. 
 
Jones: With Method K for verification. 
 
Conners: Do we have flexibility, can we change the length of carbon traps to less than 7 days? 
 
Jones:  What you have to look at is that it is an established procedure with a guideline. So it 
depends on the  flow rate through the carbon traps, the exposure time, and the amount of carbon 
you put in the traps. We can do that, but you have to watch the capacity of traps so that you do not 
develop problems. 
 
Streitman: For planned outages, when you know you are shutting the raw mill down, you can 
change the tubes, run the tubes even for 8 hours raw mill on/off you need this much flow.  
 
Papish: What if you want to adjust your carbon-loading rate when the raw mill is off and see how 
effective it is at a different carbon injection rate? Could you do that with that monitoring 
approach? 
 
Jones: if you had a block of time, you could have it set up for a short period, pull the gas through, 
we would know what the carbon loading level was.  I hesitate to use a short time period because of 
the variability in the system, makes me uncomfortable as to what that means.  
 
Papish: It just seems you might want to make some adjustment to your system to get the optimal 
mercury reduction possible. To know what impact your changes are having on the system. 
 
Hofmann: As I read report, it seems to me that there is an adjustment and fine-tuning process 
period of 18 months or so. Are we going to talk about when the timing of the 75% goal will kick 
in?   
 
Reeve: Yes, and I think we can talk about that now. As far as monitoring, I think we are all on the 
same page. Regarding implementation, I have consistently heard that after installation, there is 
then this 18 month period for optimization.  So, 24 months for engineering, procurement, 
installation.  Then after installation, there is an optimization period of roughly 18 months.  
Altogether about 3.5 years. 
 
Hofmann: I put that out to about June 2011. 
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Riskedahl: I’d like to revisit the issue of a mobile CEMs unit.  After installation, could we check 
back into availability of CEMS technology?  Maybe bring a unit out for a week to check if the 
other monitoring method is working.   
 
Jones: Yes it’s doable, but depends on what you are trying to accomplish. The Ontario hydro is 
accepted now for the regulatory check.  
 
Reeve: I think Mark’s idea was just to get out and do a stack test. Sounds like the Ontario Hydro is 
the accepted way right now.  Those sources are used to doing stack testing.  Maybe we can leave 
that up to DEQ and the company to do testing. 
 
Streitman: We would commit to some kind of QA/QC.  Some way to verify what you are getting. 
We’ll work that out with DEQ. 
 
Reeve: In terms of implementation schedule, 24 months to engineer and install, then 18 months 
time for optimization. 
 
Atkinson:  I suggest getting monitoring in 6 months in advance to establish a baseline. 
 
Streitman: I don’t see a problem with that, it makes sense.  It takes 12 months just to get the 
equipment, we’ve overlapped the schedule as much as we can.  We’re going to do 3 lbs. raw mill 
on and 5 lbs. raw mill off. But we won’t be sitting there with 1 lb. of carbon, will be trying to 
figure out the best way to do it, that takes some time.  
 
Reeve: Any other comments on the schedule? We seem to be on board that this is a reasonable 
commitment. The committee would recommend the company and DEQ to proceed and work out 
details.  Are they any issues we haven’t touched on?  If not, we should move to wrap up.  
 
We’ll try to come up with a summary of today’s discussion and circulate it to the committee for 
corrections or additions.  Put in final form for DEQ to include in their information for the public.  
Form the MAO and put final recommendation out to the public in the form of a formal MAO.  
 
Expect DEQ’s notes and report out in about 2 weeks.  And then a reasonable expectation of a week 
turn-around time for the committee to review.  
 
The MAO will be posted on website. 
 
Draft and final MAO will be sent out to each of the committee members. 
 
Reeve thanked the committee members for their time, energy and for coming to Baker City.  Fran 
thank you, I hope we’ve been helpful. 
 
Fran: A round of applause for the Chair. 
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