Energy Task Force meeting questions, March 17, 2010

Coal and the Cogeneration Facility

1. What percentage of coal can be replaced by natural gas, while still allowing the boiler to function properly? Evan Baker  

Answer:  The CFB’s require solid fuel.  We are confident we can co-fire natural gas up to 20% of total heat output, and believe we may be able to co-fire natural gas up to 50% of total heat input without destabilizing the boiler, although this has never been attempted at high loads or for extended periods.
2. Can you please clearly explain the barriers to using natural gas at UNC? It has been said that the price is too high and volatile, but recently the price seems to be decreasing and stabilizing. Evan Baker 
Why is it that the university has not used a larger fraction of natural gas for its energy use, since it emits less than 50% pounds of CO2 per million Btu than does bituminous
coal? And what are the prospects of using a greater amount of natural gas in the Cogen plant in the near future? Robert Edmiston
Answer:  The barriers to using natural gas include cost, reliability of supply, carbon emissions, and inability to cogenerate electricity.  Natural gas costs considerably more than coal.  Forecasts are that natural gas will maintain its cost margin over coal in any scenario of energy markets for the future as described by our consultants (see PowerPoint slide #14 posted on the Energy Task Force website for the March 17th meeting).  Current prices for natural gas are low due to increased supplies but primarily due to the deflated economy, which has significantly decreased the worldwide demand for natural gas.  Natural gas prices are expected to go up again when the economy improves.  In addition, natural gas prices are significantly more volatile than coal prices.  See Power Point slide #22 posted on the Energy Task Force website for the February 10th meeting.  Further, the natural gas prices illustrated on slide #22 are interruptible rate prices.  If we were to use natural gas as a primary source of fuel, we would require a reliable supply and not be able to purchase at the interruptible rate, so the cost would increase substantially.  Customers on the interruptible rate have their gas supply curtailed during peak demand periods, just when we are most in need of fuel.  During the recent very cold period in January 2010, our natural gas supplies were completely cut off for over two weeks.
Electricity can be cogenerated only by using the CFB boilers.  It is critical for us to be able to generate power because of the patient care and research needs of the University and UNC Hospitals.  It takes days to start up a CFB boiler, so it is not possible to operate solely gas boilers and then immediately be able to start a CFB boiler to generate power if there is a failure in the Duke Energy system.  In addition, by using natural gas to produce steam without generating power, and then purchasing power from Duke Energy, we would use twice the energy (and likely twice the fossil fuel) to produce the required energy compared to cogenerating power and steam.  
Using natural gas as a base (primary) fuel would require replacement of the CFB boilers, which are designed for solids heat transfer and require solid fuel as a base.  Also, we would need to burn oil as a backup fuel since the lowest cost gas is available only on an interruptible basis.  In order for oil to provide a satisfactorily reliable backup, we would need to add oil storage tanks at both the Cameron and Manning plants.  The capital costs to switch from coal to gas as a base fuel would include the cost of the two new replacement boilers and the cost of oil storage tanks.
3. The campaign had been told previously that annually UNC produces 30,000+ tons of coal ash and that it's Full Circle Solutions who handles the coal ash created at the Cogen facility. A report from Full Circle Solutions puts the number at 36,557 tons of coal ash for 2008 and that it is the largest waste stream on campus, which seems like a major difference from the less than 30,000 figure given by the Energy Task Force for 2009. 

The Energy Task Force Q&A response says this: Ash is removed from the plant by a contract vendor for beneficial use.  Last year, UNC generated 25,593 tons of ash.  Over 90% was used in a compost mixture produced by McGill Environmental, the remainder was used for structural fill or recycled as bed material during boiler start-up. 
We were hoping to clarify this — is Full Circle Solutions the contract vendor, or is McGill Environmental? Which company is doing what? Is the 25,953 figure the accurate figure for coal ash disposal from the year 2009 that we should be referencing, and where does that come from?
My main reason of concern is the recent Appalachian Voices report, which cites Full Circle Solutions as a company managing the Swift Creek Landfill beneficial use site. This site is listed as one of six North Carolina damage sites, and I am just hoping we are able to clarify this so we have a more definite and specific answer for tracing UNC's coal ash. While the coal ash at that specific site is not directly from Chapel Hill, it is important to be evaluating the companies handling these thousands of tons of coal waste and making clear the specifics of where Chapel Hill's coal waste is going. The link to this report is here:  http://riverkeeper.appvoices.org/documents/Out_of_Control_FINAL_234am.pdf
In the first Energy Task Force meeting, Carolyn Efland promised to help later answer the specific questions of where the ash is being disposed, and who is being charged with testing the coal ash. Stewart Boss   
Answer:  Full Circle Solutions is UNC’s contract vendor for ash reuse/recycling purposes.  UNC pays Full Circle to find and develop reuse/recycling opportunities suitable for the type ash the CFB’s produce, and to transport the ash to those opportunities.  One such opportunity is McGill Environmental, which is where the vast majority of UNC’s ash has been going in recent years.  The uses at McGill include use as a structural fill, and use as an ingredient in McGill’s compost product.  The 25,953 tons is the correct figure for 2009.  It is based on reports to us from Full Circle.  It is less than the 2008 number you cite due to the quantity and quality differences in the coal burned in 2009 versus 2008.  Regarding the Appalachian Voices report, as you point out, this does not involve UNC’s ash.
4. "Does the co-generation plant presently have the best state-of-the-art pollution control system to reduce toxic emissions as much as is technically possible?"  I hope the response will not cite current EPA and or NC state emission requirements, which the plant may meet, for the intent of this question is to determine if UNC has been trying to make the plant as clean as possible. Tom Henkel

Answer:  The University’s goal with this and with other environmental permits is to exceed all current regulations.  As seen in the PowerPoint given by Carolyn Elfland at the meeting on February 10th, slide #17 shows that we are exceeding all regulatory requirements.  It should be noted that we far exceed the new state MACT requirements for mercury and hydrogen chloride without having made any modifications to the equipment.  The circulating fluidized bed process is very clean.

5. Will the Energy Task Force take into consideration that the mining of coal has been tied to decreased well-being and health in communities in Appalachia? Will they consider that this makes coal's (external) costs higher than it first appears? Chris Uy   http://wvgazette.com/static/coal%20tattoo/Mortality%20AppCoalRegions.pdf

Answer:  Community well being and health have been considered in three ways in the analysis that has been performed to date with respect to alternative energy sources and the Climate Action Plan.  First, they were discussed and considered as part of the qualitative assessment of existing practices and alternatives.  This was an explicit, formal part of the process, which involved the consultants and members of the University community.  However, this did not involve assigning a specific monetary value to social costs.  Second, the forecasts used in the economic analysis include a cost of fuel that encompasses the costs imposed on the supply chain of existing environmental compliance based on a number of forecasts by experts (see PowerPoint presentation for Energy Task Force meeting on March 17th beginning with slide #14).  Third, an effort was made by applying a wide range of carbon price forecasts to monetize the costs of future regulatory compliance with respect to climate change.  In developing the carbon price forecasts, the consultants reviewed literature on the social costs of carbon.  To a certain extent, the social costs of carbon including those related to coal are incorporated in the range of carbon cost forecasts.   The analysis done in the alternative energy study and Climate Action Plan was never intended as an end point.  As the University continues to assess its alternatives and current practices, it intends to consider the evolving set of methodologies and data available to monetize where possible and weigh externalities with respect to all its energy requirements.  In this regard, the University is open to any ideas with respect to accurately quantifying social benefits and costs.

6. We're concerned about some of the companies that UNC has contracts with for coal purchases, and we think it's fairly urgent for the task force to examine these as these coal contracts expire in June. It's important to know if UNC is planning on renewing these contracts, and if so, then with which companies. Our campaign has fairly troubling concerns with the Red River Coal Company's Red River Mine and the Hills Fuel Company's deep mining site along Roda Road.

With the Red River Mine, there have numerous statement and reports from The Independent Weekly(http://www.indyweek.com/gyrobase/Content?oid=oid%3A411244), The Bristol Herald-Courier (Va.), and the Chapel Hill News (http://www.chapelhillnews.com/2010/03/07/55565/power-struggle.html) as well as the nonprofit Appalachian Voices, that the Red River Mine is for all intents and purposes a mountaintop removal mining site. The permit allows for contour and ridge top mining, but looking at satellite images with experts on MTR, we have conclusive evidence that if it were not for the semantics games played by the coal industry, this is MTR. UNC has long said that they don't support or use MTR coal, but this company has sold us more than 100,000 tons of coal for about $8.4 million. The ETF needs to look at this before any contracts are renewed in June.

Additionally, the Hills Fuel Company's site along Roda Road has produced equally troubling concerns about coal dust. This company operates an underground mine near the town of Appalachia, Virginia using deep mining.   This coal is loaded onto trucks at the Crossbrook loading point that then drive along the Roda Road. A thorough study done by N.C. State professor Viney P. Aneja has shown that coal dust containing dangerous toxic chemicals like arsenic, mercury, and lead flies off of these trucks along Roda Road, producing dust levels more than three times higher than federal air quality standards and seriously impacting the health of local residents.

The ETF needs to be looking at coal start to finish, and making sure that UNC is living up to the standards it has set for itself. UNC is linked to these mining practices with the millions of dollars paid for the coal that they supply. These contracts come up in June, and the task force should seriously scrutinize these companies. I hope this can be a priority as those coal contracts do expire in June of this year, and it would be a real shame to have UNC lock into long-term coal contracts with environmentally irresponsible coal companies. 

Let me know when you can if this topic can be put on the agenda for the next meeting — we could help supply speakers who are familiar with these coal mining sites with presentations, or speakers who are MTR experts. These sites are also not too far away, and perhaps a field trip could be organized with a few members of the task force to look at these sites first-hand. Please talk to Tim if you can to make sure that this is addressed at the next meeting, because the answers supplied to our questions about these mining practices were not adequate - we need to be looking at this more critically than simply saying that we exceeded substandard EPA regulations. Thank you so much for your help you guys! Stewart Boss  

Answer:  Please see response to questions following the first ETF meeting.  These questions are posted on the ETF website as Q&A docx.  A representative from Appalachian Voices will be speaking at the April 14th meeting.
  
7. When exactly, according to the 4 suggested models, would coal be gone completely?
Is that any sort of regulatory state legislation that we should know about that might put more severe restrictions on our emissions (not just carbon dioxide)? Mary Cooper  

Answer:  The dates in the Climate Action Plan are 2020 for the 100% Coal Substitute and 50% Coal Substitute/50% Natural Gas, 2030 for the MSW Plasma Gasification, and 2040 for the Large Scale Biomass.  It is important to note that these dates were chosen based on an expectation of certain technical, economic and regulatory conditions occurring by the time of implementation.  Also, it is important to note that the Climate Action Plan is a living document, subject to periodic review and revision.  In regard to environmental regulations, we are aware of the upcoming revision to the ambient air quality standards and the new federal Industrial Boiler MACT (Maximum Achievable Control Technology) rules.  While we will not know the impacts until the rules are proposed, our consultants believe they will have minimal impact on us.
Financial issues
1.  We and observers see various costs and savings on the projections, usually in the millions.  I suggest that it would be useful, and help people relate to the financial issues, if a cost were translated to a more familiar topic.   Thus, if a $10M/year cost (or savings) were to be paid solely with student tuition, what would be the added cost (saving) per student?   Or, if that cost were to be paid solely by grant indirect costs, what would be the change in indirect cost rate on the UNC campus?   These are two things that students and faculty could better relate to.  Please provide these two cost translators. Royce Murray  

Answer:  A $10 million cost, spread across 26,706 student FTE, is $374 per student.   A $10 million cost, paid solely from grant indirect costs, would require an increase in the indirect cost rate from 48% to 52%.  We understand that the purpose of this question is to try to relate $10 million to a cost that is familiar to most people.  It is important to note that we are not permitted to raise tuition, and neither would the federal government increase our indirect cost recovery rate by 4 percentage points, to cover increased energy costs.    

2.  I commented 3-17 about uncertainties and would like to make my suggestion here, namely that the charts of estimated a) CO2 emissions per year and b) costs or savings per year include the uncertainties in those estimations.   The Committee and the UNC administration need to know if path A versus path B seem to be choices, and path A looks better because of either CO2 or cost, are the uncertainties such that any REAL difference between A and B is within uncertainty.

An illustration: in science, if value A is 100 units and value B is 120 units, and the uncertainty in each value is  30 units, then you have to consider that the A and B values are INDISTINGUISHABLE. Royce Murray 
 
Answer:  The uncertainty of all the projections is fairly high, particularly in respect to the longer term projections.  The carbon emissions line projected is based on a number of broad based assumptions for these parameters and represents the midpoint of the possible emissions rate.  The figure below shows how the levelized costs of the various alternatives change based on future carbon prices.  It is important to understand, particularly with the long term plans, that the sort of rigorous analysis of cost and uncertainty that UNC does when the deployment of capital is imminent was not consistent with the purpose of the Climate Action Plan.  The purpose was to outline possible paths forward, with an effort to define high level risks and rewards for the University.  The plan is a living plan and will be periodically reviewed and revised.  As capital deployment becomes imminent, the sorts of analyses you refer to will be performed.





3. Much of the focus concerning ending UNC’s coal use has been centered on the economic viability of coal alternatives. However, if there was a different public health concern on campus, such as mold in a university building, UNC would not hesitate to remediate the problem, regardless of the cost. Irrefutable scientific research has identified coal production and burning as a major health concern. Why is UNC’s coal use seen as an economic issue, rather than a public health concern? Taylor Timmerman

Answer:  Please see response to question #6 under “Coal and the Cogeneration Facility” above.

4. If UNC needs to keep using the cogeneration plant to keep paying off its $94 million debt, then can't the University start purchasing less electricity from Duke Energy rather than eliminating the demand for Cogen plant? Stewart Boss  

Answer:  We operate the plant in the most cost effective manner possible for the University.  We purchase a portion of the power requirements for the University from Duke Energy and generate a portion at the Cogen plant.  Our maximum possible generation will meet only about 1/3 of the University’s peak demand for power.  The amount of power purchased depends on the most cost effective mode of operation.  If we can cogenerate power for less than Duke Energy’s hourly rate, we do so.  We evaluate the relative pricing constantly (multiple times a day) to operate in the most cost effective manner.

5. Even if there is a debt that creates a disincentive for reducing base-load need from the cogeneration plant, why can't we look at substitutes like natural gas and partial biomass for continuing to use the plant? Stewart Boss 

Answer:  We are looking at both of these alternatives.  Please see the climate action plan.

6. Is there any way that cost differences could be made up with funds from RESPC, especially with help from the proposed revolving loan fund now before the N.C. General Assembly likely being passed? Stewart Boss

Answer:  The cost differences between alternatives presented in the March 17th meeting far exceed the funds available to the RESPC which are contributed through student fees.  Therefore, the cost differences could not be made up with those funds.

7. Why are we looking at data evaluating natural gas in 2008, when the natural gas market has changed and stabilized so much since then? What was the result of the period in which the cogeneration facility operated at maximum natural gas capacity (50% of total) - if it proved successful, why isn't this being examined as a more immediate proposal? Stewart Boss 

Answer:  While the natural gas market price has come down relative to the previous several years, the volatility remains, and in fact has been less expensive than coal for three months out of the last twelve.  When the price does get below coal, the plant does burn more gas and less coal.  Whether gas will remain in this low price realm remains to be seen.  We strive to operate the plant in the most cost effective manner, so if gas becomes less expensive than coal, the proportion of gas burned at the plant will increase.  However, since the CFB’s require solid fuel, and electricity can be generated only by using the CFB’s, the amount of natural gas that is burned always will be limited.  There has never been a period when the CFB boilers were operated with natural gas co-fired at the 50% level.  See response to question #1 above.

Biomass and other alternatives

1. I was disturbed by the enormous risks made evident by the “woody biomass” presentation by Professor Hazel.  I thank him for such a balanced presentation, but now have to wonder WHY this seems already to be selected as one of possible paths forward.   It sounds as plausible as modular nuclear power.   Are our consultants shying away from the latter because of concern about public nuclear paranoia, or a lack of expertise about it? Royce Murray  

Answer:  The selection of the biomass alternatives as a possible path forward was largely due to the availability of biomass in the region, and the perception that with that availability, a robust market was likely to develop in a carbon constrained world.  The robust market would allow a cost effective option.  In addition, woody biomass can be co-fired in the existing boilers, allowing a near-term reduction in coal usage.  Modular nuclear was considered to be a less well-developed technology, and it would need to replace the present cogeneration plant.  It is important to note that we realize technology is changing rapidly and the Climate Action Plan is a living document, subject to periodic review and revision.  As such, we will continue to evaluate the options moving forward, including modular nuclear.
2. I had a question about how much cleaner biomass would be exactly in comparison to coal. We know that biomass also releases carbon dioxide, so how much cleaner is it than coal? Wyatt Harper  
Answer:  While biomass releases carbon like coal or any fuel (including natural gas) when it is combusted, it has been considered an essentially zero contributor to global warming because the carbon dioxide released is “short cycle” (years) relative to fossil fuel (millennia), and because woody biomass consumes carbon dioxide during its growth.
3. Previously, the Energy Task Force stated that they would begin testing coal alternatives this spring, and during the last meeting, the task force focused a lot of attention on such alternatives. Has UNC tested coal alternatives such as natural gas or biomass at the co-generation plant yet, and if not, why the delay? Taylor Timmerman
Answer:  We are currently waiting for the first biomass fuel supplier to go to full production.  They are currently in startup mode.  We expect a small supply for laboratory testing in a few weeks.  We also need NC DAQ to approve our permit application to burn biomass.  That should also happen within the next month or so.
4. How reliable would woody biomass be in our co-generation plant? Mary Cooper 
Answer:  Factors affecting reliability include supply reliability, which can vary seasonally, transportation factors, adaptability/suitability of existing plant equipment, amount of storage, and quality of biomass.  Biomass has been used successfully in other facilities in the U.S. and around the world, but there are many variables which can affect success.  The evaluation process of the test burn results will include the performance of the existing plant equipment when burning woody biomass, and we also will complete a market risk analysis of the biomass market.


Building efficiency

1. What are the ongoing initiatives and ideas to green the buildings if that is where 90% of energy is lost in the buildings? (I think Carolyn Efland said this.) Mary Cooper

Answer:  The University is implementing Energy Conservation Measures (ECM’s) in an accelerated program.  Since August, 2009, the ECM’s already implemented have saved $1,717,877, including variable costs only.  We anticipate reducing energy consumption by 8% this year with this program. Please see:
http://save-energy.unc.edu/Projects/tabid/351/Default.aspx for more detail.
In addition, Senate Bill 668 requires all new state buildings to be designed, constructed, and certified to at least a 30% greater energy efficiency than the standard under ASHRAE 90.1 2004.  That will significantly reduce the energy consumption of new buildings.
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