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Fermilab Site Sustainability Plan
2010
1. Executive Summary
Fermilab recognizes the importance of energy, water and environmental stewardship and we seek to demonstrate this within the parameters of our operations. This plan outlines the steps that Fermilab plans to take to continue our stewardship responsibility and comply with the Department of Energy (DOE) Strategic Sustainability Performance Plan (SSPP).  More detailed information is contained in the attached reports (i.e., Comprehensive Energy Data Report, Energy Management System, etc.).  The task of simultaneously reducing energy use and accomplishing a mission that requires the expenditure of large amounts of energy is daunting.  Because of the nature of Fermilab’s mission, the problems we face and potential solutions to them will likely be unique. The exceptional abilities of our staff and associates are an important resource that will assist Fermilab in addressing these objectives through cost-effective measures.

Making progress in improving energy efficiency at Fermilab will be incorporated into the site’s Environmental Management System (EMS).  The EMS activities have all explicitly been tied to sustainability goals in Executive Orders 13423 and 13514.  We are currently tracking 19 Environmental Management Plans with objectives directly applicable to the SSP.

The reduction in greenhouse gas emissions by 28% by 2020 presents a formidable problem for Fermilab because over 90% of our greenhouse gas (GHG) inventory is due (directly or indirectly) to purchased electrical power, and roughly 90% of electrical power is used to operate the accelerator complex and associated equipment to produce scientific results.  To that extent, reductions in electrical power usage translate into reductions in our ability to accomplish our science mission.  Even if the Tevatron shuts down as anticipated after 2011, it would reduce the load by only 30%, and new projects will replace it and likely eclipse present consumption of energy, increasing rather than reducing the emission of GHG.   Fermilab plans to offset these Scope 2 emissions by the purchase of renewable energy certificates (RECs).

Only 8% of Fermilab’s total GHG emissions in 2008 were Scope 1 and more than 80% of the Scope 1 GHG emissions were attributable to fugitive emissions, primarily of SF6 from scientific apparatus.  As we discuss in this plan, we have discovered ways to limit these losses in the future.  In any case, the main source of SF6 at Fermilab is expected to reach end of life and be decommissioned by 2015.  Other sources of Scope 1 emissions include stationary and mobile equipment including fleet vehicles.  As reported in the Federal Automotive Statistical Tool (FAST), Fermilab is meeting all the fleet goals, and approximately 80% of fuel usage is biofuel (biodiesel, and E85).

Scope 3 emissions are dominated at Fermilab by transmission and distribution (T&D) losses for electrical power purchased off site.  Because of the aforementioned reliance of the science mission at Fermilab, we do not expect to curtail electrical power use significantly.  Therefore GHG emissions due to T&D losses will remain proportional to energy usage.  Scope 3 emissions other than T&D are almost evenly split between employee commuting and business air travel. This plan discusses Fermilab actions taken in the past, and plans for the future that impact emissions due to these activities.

Uncertainty about the future continues to be a significant obstacle to planning. In last year’s Executable Plan, we anticipated that the level of uncertainty with respect to operations, and the utilization of our assets would be substantially reduced with the end of the Tevatron operations after 2011.  However, recent consideration of extending the Tevatron run to 2014 introduces even more uncertainty in the operations of the Lab and the disposition of our buildings and other facilities.

Fermilab does not consider offsetting emissions with RECs to be an ultimate answer.  Consistent with the Secretary’s call for applying our technological knowledge to searching for creative solutions, the Accelerator Physics Center (APC) at Fermilab will explore innovative solutions to make accelerator operations more efficient. We are committed to search aggressively for new opportunities to improve the efficiency of high energy physics and reduce GHG emissions.  Our personnel will continue to evaluate opportunities to apply renewable energy technologies, building techniques and operational practices to conserve energy and reduce GHG emissions.

Fermilab continues to purchase RECs equivalent to 7.5% of our total electrical and thermal energy use. Recycling efforts have been increased, and plans are underway to improve this further, especially in the area of construction and demolition waste.  The Fermilab program to implement the High Performance and Sustainable Buildings Initiative has made substantial progress in 2010, and we expect to continue this effort in future years.

The use of alternative financing strategies has an important role in achieving the DOE goals but is limited by current uncertainty. The implementation of low-cost/no-cost strategies and best management practices are also pursued but have more limited impact in this regard. 

We have also taken the opportunity to submit new data to revise the FY 2008 GHG baseline for Fermilab (see Attachments 1 – 3) in the form of PPTRS spreadsheets.


Table 1.  DOE Goal Summary Table
	DOE Goal
	Site Goal
	FY10 Site Performance Status
	Site Planned Actions and Key Issues

	28% Scope 1 & 2 GHG reduction by FY 2020
from a FY 2008 baseline (related goals indented
below)
	same
	Cumulative % reduction at end of  
FY 2010: -1.06%

FY 2008 baseline: 354,804 mt CO2e

FY 2020 Goal: 255,459 mt CO2e
	Explore new technologies and purchase offsetting Renewable Energy Certificates to offset  additional emissions.

	30% energy intensity reduction by FY 2015 from a FY 2003 baseline.
	same
	Decreased from 100,476 BTU/gsf in FY 09 to 94,947 BTU/gsf in FY 10.

Cumulative % reduction at the end of FY 10:  19.35%

FY 03 baseline: 117,730 BTU/gsf

FY 15 goal: 84,766 BTU/gsf
	Achieving the goal is difficult without biomass project – will explore other options.

	7.5% of a site’s annual electricity consumption from renewable sources by FY 2010 (2x credit if the energy is produced on-site)
	same
	Achieved via Renewable Energy Certificate purchase
< 1% from on site generation in FY 10

>99% from REC purchases in FY 10

Total: 7.384%
	Continue to purchase RECs equivalent to 7.5%

	Every site to have at least one on-site renewable energy generating system by
FY 2010 
	same
	This goal has been achieved
	We will continue to evaluate the potential for more significant additional RE projects

	10% annual increase in fleet alternative fuel consumption by FY 2015 relative to a FY 2005 baseline 
	same
	FY 2005 Baseline = 31,621 GGE

% Increase 05 – 10 = 89.78

% Increase 09 – 10 = 2.94

	We will continue to search for opportunities to increase the use of alternative fuels each year.  Finding suitable vehicles to meet performance requirements is increasingly difficult.

	2% annual reduction in fleet petroleum consumption by FY 2015 relative to a FY 2005 baseline
	same
	FY 2005 Baseline = 79, 102  GGE

% Reduction 05 – 10 = 32.52

% Reduction 09 – 10 = 4.08
	We will continue to search for opportunities to reduce the reliance on fossil fuels each year.

	75% of light duty vehicle purchases must
consist of alternative fuel vehicles (AFV) by
FY 2015
	same
	This goal is achieved 

FY 2010 Purchases = 12

FY 2010 AFVs purchased = 11 (91.67%)
	Continue to search for AFVs that fulfill our operational needs.




	To the maximum extent practicable: advanced metering for electricity (by October 2012), steam, and natural gas (by October 2016);
standard meters for water
	same
	5 Advanced electrical meters installed in FY 10

9 Advanced electrical meters currently installed

17 (total) Advanced electrical meters planned

0 Advanced water or natural gas meters installed in FY 10

2 Advanced water meters currently installed

0 Advanced natural gas meters currently installed

No additional water or natural gas advanced meters are planned

Steam is not used on site.
	Continue to implement and update metering plans in accord with DOE guidance.

	Cool roofs, unless uneconomical, for roof replacements unless project already has CD-2 approval. New roofs must have thermal resistance at least R-30.
	same
	SF for cool roofs installed in FY 10: 0

SF for cool roofs installed to date: 9746
	Continue to study impacts and practicability of cool roof technology. Some roof replacements will be compliant contingent on LCCA.

	Training and outreach. DOE facility energy managers to be Certified Energy Managers by September 2012.
	same
	Energy and Water managers receive continuing education. Energy Manager is not currently certified.
	Ensure re-certification of energy manager by September 2012

	Sulfur hexafluoride (SF6) capture program by September 2012.
	same
	SF6 Capture programs are in place
	Document SF6 re-capture program and implement

	13% Scope 3 GHG reduction by FY 2020 from a FY 2008 baseline
	same
	Cumulative % reduction at end of FY 2010: 13.10%

FY 2008 baseline: 31,151.95 mt CO2e

FY 2020 goal: 27,102.20 mt CO2e
	Explore potential for reducing air travel and GHG from employee commuting.  Possible purchase of RECs to offset emissions from T&D losses.

	All new construction and major renovations
greater than $5 million to be LEED® Gold certified. Meet high performance and sustainable building (HPSB) guiding principles if less than or equal to $5 million
	same
	EO 13423 and 13514 constitute policy.
	Revise project construction documents to specify LEED and Guiding Principles as applicable.

	15% of existing buildings larger than 5,000 gross square feet (GSF) to be compliant with the five guiding principles of HPSB by FY 2015
	same
	Preliminary assessments to find 15% of buildings underway

Number of buildings needed to meet the goal: 15

Number of buildings that meet GP: 0

Number added in FY 10: 0
	Perform complete assessments on 15 buildings and prepare plan to meet guiding principles by 2015

	16% water intensity reduction by FY 2015 from a FY 2007 baseline, 26% by FY 2020
	same
	Cumulative reduction at the end of FY 2010: 50.6%

FY 2007 baseline: 13.95 gal/gsf
	Continue surveillance of domestic water infrastructure and maintain all systems.

	20% water consumption reduction of industrial,
landscaping, and agricultural (ILA) water by FY 2020 from a FY 2010 baseline
	same
	FY 2010 baseline:  81.250 Mgal
FY 2020 goal: 65.000 Mgal
	20 % reduction achieved in 2010 over 2009. Explore further potential for reducing ILA use.





2. Goal Performance Review and Plans
2.1. Scope 1 & 2 Greenhouse Gas Reduction
Fermilab cannot easily envision the means to reduce greenhouse gas emissions by 28% and simultaneously achieve our science mission, because a significant majority of the energy purchased and used by Fermilab is used to power our accelerator complex and associated data processing facilities (see Figure 1).  


Figure 1.  Estimated distribution of Scope 1 & 2 GHG emissions based on 2010 data.  

The Tevatron portion of the complex is currently scheduled to be decommissioned after 2011. As a result, our energy use would temporarily be reduced by about 30%.  However, new projects planned to explore the intensity frontier are anticipated to come on line after 2012 and potentially continuing for many years.  The construction and operation of these new projects will require power beyond what is currently needed, along with the concomitant emission of GHG.

The above notwithstanding, we will continue to seek ways to improve the efficiency of the scientific apparatus, through better design, construction and operational modifications as appropriate. However, the most innovative and dramatic of these advances will likely not mature until after the 2020 horizon.  We will aggressively seek opportunities to reduce GHG emissions in those facets of our operations that do not directly impact the scientific goals.  Beyond this, the purchase of REC’s will be needed to achieve this goal.

2.1.1. Energy Intensity Reduction  
EISA 2007 requires DOE to reduce its energy intensity in non-exempt facilities by 30% by FY 2015 from a FY 2003 baseline.  Sites are expected to strive towards the overall goal of the Department, but will not necessarily be held to it, as actual targets will be defined at the DOE Under Secretary level.

2.1.1.1. Performance Status
Fermilab’s current energy intensity is shown on the Energy Management System (EMS4) FY 2010 report (see Attachments 4 & 4a).  The current value of 94,947  btu/gsf is a 5.5% reduction when compared to FY 2009, and an 19.4% reduction from the FY 2003 baseline of 117,730 btu/gsf.  As reported in previous years’ Energy Data Reports, Fermilab’s plans include sufficient progress through lighting retrofits, boiler replacements and programmatic consolidations to meet the 30% reduction goal by 2015.  A substantial part of the plan relied upon eventual installation of a biomass boiler to replace a natural gas fired boiler.  However, recent decisions by DOE on the applicability of biomass fuel in this regard will have a significant impact on attaining this goal.

Energy intensity reductions have been due primarily to measures reported previously, including adjustments in setback schedules, increased use of compact fluorescent lights (CFLs), adjustments to vending machines and some heating and air-conditioning system retro-commissioning. 

A $3M DOE energy savings performance contract (ESPC) was completed in FY 2011 to increase energy efficiency by an additional 6%.  It includes replacement of an aging boiler at the Central Utility Building, power distribution modifications and various lighting retrofits in buildings whose usefulness in the future have a high degree of certainty. 

The 2010 “Building Exclusion Self Certification Form” and the final Facilities Inventory Management System (FIMS) Building list were previously submitted.
2.1.1.2. Planned Actions
Fermilab will consider another ESPC initiative in FY2012 to implement additional retrofits, some of which were identified under the current ESPC Initial Proposal audit.  Results from the retro-commissioning of the CDF and D0 office buildings during 2009, and additional retro-commissioning efforts may be implemented as well.  The likelihood of concluding another ESPC initiative is clearly contingent on a better understanding of the future usefulness of other facilities on site. Tab 5 of the Consolidated Energy Data Report (CEDR) summarizes projects that, if implemented, could contribute to the effort to reduce energy intensity at least 30% by the end of FY 2015.

2.1.2. Increased Renewable Energy 
Fermilab is required to have 7.5% of its electricity consumption from renewable energy sources by FY 2010.

2.1.2.1. Performance Status
During the Energy Data Reporting for 2009, Fermilab submitted a request for waiver of the renewable energy goal to have 7.5% of the site’s total annual energy consumption provided by on-site renewable energy sources by FY 2010. This request was supported by a study performed by a DOE National Renewable Energy Laboratory (NREL), which concluded that renewable energy projects were not cost effective at Fermilab.  In lieu of this, Fermilab received permission to purchase RECs in the amount equivalent to 7.5% of the site’s total annual electric and thermal energy consumption. This purchase for 2010 is documented in the CEDR at Tab 3 (see Attachment 5).

Fermilab currently has a small number of operating renewable energy systems on the site, although none account for a significant proportion of electrical or thermal energy use on site.  During 2010 two additional small systems were deployed.  The total energy produced by these systems is less than 5 MWh/year.  These systems are listed in Tab 2 of the attached CEDR.

2.1.2.2. Planned Actions
Fermilab plans to continue purchasing RECs to fulfill this goal for FY 2011.  We will continue to look for technical or market developments that would make renewable energy projects cost-effective on site.  However, given the power costs for the foreseeable future, this does not seem promising.

The aforementioned NREL study proposed a project to install a biomass boiler on-site to cover Fermilab’s thermal energy requirements and to help meet the lab’s energy reduction goals. However, the current position of DOE to consider biomass as fuel switching from natural gas with no energy reduction credit makes the project infeasible.

2.1.3. 
Reduce Fleet Petroleum Use by 2% annually and increase the use of Alternative Fuel by 10% annually over the previous year (159% 2005 to 2015).  Also meet AFV requirement each year.

2.1.3.1. Performance status
Fermilab shares DOE’s goal of decreasing petroleum use and increasing the use of alternative fuels.  Several years ago, the Laboratory began developing and building the infrastructure necessary to meet DOE’s fleet management goals.  We have increased the use of alternative fuels by 89.78% in the five years since the baseline year of 2005. During the same time period, we have reduced our dependence on petroleum consumption by 32.52%.  In 2010, we increased alternative fuel usage by 2.94% from FY 2009 and reduced petroleum fuel usage by 4.08%.  We have followed the requirements of the Energy Policy Act of 2005 (EPACT 2005) and now have a light duty fleet consisting of 80% alternatively fueled vehicles. In FY2010 we purchased 12 Light Duty Vehicles, of which 11 (91.67%) were ATVs, and the twelfth is a hybrid.  Fermilab has never requested or needed a Section 701 AFV waiver since it is in full compliance with EPACT 2005.

2.1.3.2. Planned Actions
Fermilab currently has a fleet of 223 vehicles.  Of the light duty vehicles, 80% are alternatively fueled, and the goal is to increase that percentage to 100%.  We have several medium and heavy-duty vehicles operating on biodiesel fuels.  The lab has recently acquired 11 hybrid vehicles with plans to purchase more hybrid and E85 vehicles and maintain our use of biofuels where feasible.  We continue to work within our organization to meet the increasingly difficult challenge of finding suitable alternatively fueled replacement vehicles that meet our goals for petroleum reduction and that fulfill operational needs.  

2.1.4. Metering 
Fermilab continues to install metering devices, advanced or standard, to the maximum extent practicable in each building and other facilities and areas for electricity, natural gas, and water.  

2.1.4.1. Performance status
Advanced electrical metering has been completed for 6 buildings and metering in 4 additional buildings remains to be installed.  Detailed information is available at Tab 1 of the FY 2010 CEDR.
Water metering has been installed in 2 buildings.  Natural gas meters have been installed in 6 buildings.  Steam metering is not applicable for Fermilab because we do not produce or use steam. 

2.1.4.2. Planned Actions
The Fermilab Metering Plan (see Attachment 6) was revised as of August, 2010.  However, data included in the CEDR updates this and new metering guidance is expected from DOE soon, which may necessitate revision to this plan.

In order to meet other DOE requirements to meet the Guiding Principles in existing buildings, additional advanced meters may be required even if not life cycle cost effective under the criteria applied for the metering plan. Such meter installations would be evaluated under a plan to utilize metering data to drive the behavior of occupants to reduce consumption. 

2.1.5. Cool Roofs 
2.1.5.1. Performance Status
Fermilab has not historically invested in cool roofs.  Because of the normally high process-related thermal loads encountered in the many of our buildings, the cost of heating is low and cooling in process spaces is typically achieved through ventilation.  The advantages of cool roofs in our climate are marginal, and given the low cost for electrical energy, life cycle cost analyses are typically not favorable.

Nevertheless, the site has installed membrane roofs on a number of buildings over the years.  Membrane roofs are normally highly reflective, although they may not necessarily meet the technical criteria necessary to qualify as “cool”.  Approximately 44,000 s.f. of the roof area represented by four buildings at Fermilab are white/reflective.  The roof of Wilson Hall (9746 s.f.), the main administrative building on site, qualifies as a cool roof by the Cool Roof Rating Council (CRRC) criteria.

2.1.5.2. Planned Actions
We will continue to evaluate replacing roofs with cool roof technology.  For all new construction in the future, cool roofs, including R30 insulation will be specified unless it is demonstrated to be infeasible or not life cycle cost effective.

The Fermilab Housing Department has identified a composite shingle with a Solar Reflective Index (SRI) of 31, sufficient to meet the Secretary’s goals.  This product will be used in the routine roof maintenance program that results in replacing from 1 to 4 roofs in the Fermilab Village annually until all of the approximately 80 roofs are compliant.  This product will also be evaluated for use on all high slope shingle roofs on site.

2.1.6. Training
DOE O 430.2B requires that personnel at each site be trained to direct energy and water management programs and dedicate all, or a substantial portion, of their time to the effective implementation of energy and water management plans.

2.1.6.1. Performance Status
Tab 1 of the Consolidated Energy Data Report (CEDR) summarizes the training at seminars, workshops and conferences related to energy management received by site personnel. The Facilities Engineering Services Section is responsible for managing water and energy on site.  Fermilab has less than 5 million gross square feet of buildings, and appropriate energy manager effort has been assigned.  

Personnel responsible for the operation of energy and water systems and direct digital controls received approximately 180 person-hours of formal training in 2010.  Less formal training is regularly received during weekly toolbox meetings.

Fermilab reaches out to employees to educate them on energy and water conservation through training (New Employee Orientation) and biannual Environment, Safety and Health Fairs.

2.1.6.2. Planned Actions
Fermilab’s energy manager will become re-certified prior to September 2012.  Training for others will be continued as courses become available.

2.1.7. SF6 Reduction 
Fermilab uses sulfur hexafluoride (SF6) in electrical equipment, radio frequency (RF) waveguides, a small number of power supplies and separator switches (accelerator beam steering device), and a pelletron generator.  SF6 contributes roughly 2% of the total GHG emissions at Fermilab.  We will aggressively locate and repair leaks, and investigate strategies for minimizing SF6 emissions in all phases of our operations.

2.1.7.1. Performance Status 
Fermilab has three electrical breakers that contain SF6 as the dielectric at a nominal operating pressure of 80 psig.  Only two are in operation.  The third is a spare, and kept in storage with only 2 psig SF6.  Pressure and temperature are monitored weekly in the two operational breakers and recorded to track any losses of SF6.  Each of the operational breakers contains 360 pounds of SF6 at 80 psig.  No maintenance of the breakers was done in 2010 and no SF6 was lost.

Three small revenue meters located at the Kautz Road substation each contain approximately 150 lb. of SF6.  This equipment is owned and maintained by Commonwealth Edison.

Small amounts of SF6 are used in accelerator related equipment.  Currently there is an SF6 capture system in place for this equipment.  The equipment is monitored to identify and repair possible leaks. 

A 6 MV pelletron located in the Main Injector facility utilizes SF6 as an electrical insulator inside a large pressure vessel, which holds more than one thousand pounds of SF6 at 70 psig.  In 2008 nearly all the SF6 in the pelletron escaped from the containment.  In a subsequent effort to reduce the leaks and the cost associated with purchasing additional SF6, a capture system and sensors to monitor temperature and pressure were installed.  These parameters are monitored, logged and used to track the amount of SF6 in the containment vessel.

Unfortunately, 50-100 pounds of SF6 must be vented to the atmosphere whenever the pelletron is prepared for access.  The vacuum that would be created if the capture system evacuated 100% of the SF6 would damage the electronic equipment inside the pelletron. SF6 left inside the vessel is eventually vented when the doors are opened.  Access to the pelletron is necessary an average of seven times a year.  

2.1.7.2. Planned Actions 
All SF6 used for electrical equipment on the site will be checked in and out on a daily basis, weighed and recorded in the existing refrigerant database.  A contractor with the capability of capturing nearly 100% of the SF6 will be retained to carry out maintenance/repair of the equipment as needed. Fermilab electricians will continue to monitor and track the SF6 temperature and pressure on a weekly basis.

Accelerator components will continue to be monitored for SF6 leaks and repaired as necessary to minimize fugitive emissions.  Procedures have been developed to ensure an accurate accounting of SF6 emissions. Accelerator Division personnel will continue to use the SF6 capturing and monitoring system to minimize fugitive emissions from the pelletron.  There will also be an effort made to minimize the number of times during the year when the pelletron is accessed.

The pelletron is integral to the operation of the Tevatron and therefore its future is uncertain.   Fermilab currently expects to decommission the Tevatron at the end of FY 2011 and there will be no further operational use for the pelletron once the Tevatron is decommissioned.  Fermilab will develop plans for reclamation of the pelletron’s SF6 once the machine’s life is over.

2.1.7A  Behavior Change

Increasing awareness among Fermilab employees of the importance of energy efficiency and related conservation measures is the general strategy that the Lab will employ to affect behavior.  One of the most important steps in this effort is to ensure that all the measures in the SSP are integrated into the Environmental Management System that we use to prioritize and track environmental actions at Fermilab.

We are instituting direct measures to reach employees by developing a new “Sustainability” and “Greenhouse Gasses” web page that will be accessible from the Lab’s main site at www.fnal.gov.  We will continue to write articles about these measures for the Fermilab Today newsletter and respond to comments and questions that are generated as a result.

The semi-annual ES&H Fairs have included demonstrations and information about sustainability, and will continue to do so in the future.  The recent employee survey on commuting practices and preferences (see section 2.2.2) will increase the visibility of measures that can be effective without impacting the science mission.  These surveys will be repeated each year.

2.1.8. Overall reduction of Scope 1 & 2 GHG Emissions by 28%
2.1.8.1. Performance Status
Total Scope 1 emissions are shown for FY 2008 through FY 2010 in Figure 2.  Scope 2 emissions are an order of magnitude greater than Scope 1 and are shown separately in Figure 3.  Scope 2 emissions at Fermilab are due exclusively to purchased electrical power, which is primarily used to operate the accelerator complex.  Of the total GHG emissions in FY 2010 at Fermilab (Scope 1 – 3), 92.44% result directly from the purchase of electrical power or indirectly from off site transmission and distribution (T&D) losses.  Over 90% of purchased electricity is needed to run the accelerator complex.  Scope 1 emissions have been dominated by fugitive emissions, primarily of SF6.  The decrease in Scope 1 emissions since FY 2008 (~13%) is due almost entirely to a reduction in fugitive emissions.


Figure 2.  Significant Scope 1 GHG sources expressed in metric tons of CO2e.  These sources account for only about 7.5% of the combined Scope 1 & 2 GHG emissions.


Figure 3.  Scope 2 GHG emissions expressed as metric tons of CO2e.

2.1.8.2. Planned Actions 

Figure 4 illustrates three possible scenarios for future GHG emissions at Fermilab based on projected energy demands for future physics facilities.  Energy usage has increased slightly from FY 2008 to FY 2010 and anticipated projects for the existing facilities (CMTF, NML and Nova) would increase Scope 2 GHG emissions by roughly 30% by 2014.  Projects in the planning phase to be implemented subsequent to FY 2015 (Mu2e, LBNE and Project X) would result in an additional increase of 73% by 2020.  The overall result would be an increase in Scope 2 emissions by 125% over the FY 2008 baseline.  
























Figure 4.  Projected GHG emissions in metric tons of CO2e estimated from energy demands for anticipated projects at Fermilab from FY 2010 until FY 2020.


Given the energy-intensive nature of Fermilab’s mission, it does not appear  possible to reduce the level of purchased electrical power significantly without compromising our science mission. Fermilab could purchase sufficient RECs to offset Scope 2 emissions of GHG to meet the 2020 goal. However, energy usage under the most aggressive scenario would require RECs equivalent to nearly 700,000 MWh.  At the current rate, that would equate to an annual outlay of nearly $800K.   

Efforts are underway to investigate technological improvements to the accelerator complex to substantially increase operating efficiency.  Because of the lead time for such technological advances, they are unlikely to be on line by 2020.

2.2. Scope 3 Greenhouse Gas Emission Reductions

2.2.1. Performance Status
The majority of Fermilab’s Scope 3 emissions are due to T&D losses, which are directly proportional to electricity purchased off site, and over which we have no control.  The remainder is dominated by employee business travel and commuting to and from work (see Figure 5.).


Figure 5.  Scope 3 sources of GHG from 2008.  Over 97% of Scope 3 GHG emissions are accounted for by these three sources.

Fermilab’s place in the high energy physics community dictates that employees and visitors travel, much of which is international.  In 2010, employee airline trips totalled over 13 million miles and accounted for 2540 metric tons of GHG emissions. Fermilab employees rented 1485 passenger cars for business-related travel in 2010, resulting in an average trip length of 256 miles travelled, and the emission of 143 metric tons of GHG.

Fermilab has developed eight fully equipped conference rooms to accommodate video-conferencing, and a significant number of meetings, seminars and training sessions are conducted via web-based meeting software and/or tele- and video-conferencing means.  In 2008 we completed the Remote Operations Center in Wilson Hall.  This facility allows North American scientists at Fermilab to participate directly in experimental operations of the accelerator at CERN in Switzerland.  This capability makes trips to CERN unnecessary and thereby avoids significant GHG emissions from air travel.

Fermilab employs approximately 2000 people, the majority of whom commute by automobile to work from an average distance of 14 miles.  Public transportation to the Lab is limited and rarely used.  No bus routes serve the Laboratory and the nearest train station is 4 miles from Wilson Hall, the Main Administrative building.  As a result, Fermilab’s GHG emissions due to employee commuting is relatively constant at approximately 5000 metric tons.
 
Fermilab sanitary wastewater is treated off site at two Publicly Owned Treatment Works located in the cities of Batavia and Naperville, which are located to the west and east of the Lab respectively.  There is no on site wastewater treatment at Fermilab.

In 2010 Fermilab generated 246 metric tons of sanitary waste.    Fermilab has an established recycling program for a variety of materials and actively seeks out opportunities to expand the program where  it is feasible.  Over 400 metric tons were diverted from waste in 2010. There is no treatment of solid waste on site at Fermilab.  Construction projects generate construction and demolition (C&D) waste, much of which is available for recycling.  Currently, Fermilab maintains a series of dumpsters that sub-contractors can utilize to dispose of small amounts of C&D wastes. During 2010, 91 tons of C&D waste was removed from the site and 57% of that total was ultimately recycled. 

Fermilab has a mature scrap metal recycling program.  In 2010, 204 metric tons of metal was sent off site for recycling.  Since the July 2000 moratorium on recycling metal from radiological control areas, Fermilab has accumulated over 2268 metric tons of various metals that would otherwise be available for recycling as scrap.  The market value of this material is approximately $1.5 million. 

2.2.2.        Planned Actions
Emissions at the Lab from business travel and employee commuting account for approximately 27% of Scope 3 emissions.  During November, 2010, a survey of Fermilab employees was conducted to learn about attitudes and practices relating to commuting to work.  Approximately 55% of those surveyed (1150 surveys) responded. Over 92% of the employees responding use a passenger car or SUV to commute to work and only 2% carpool.  However, there was considerable interest in carpooling and public transportation if it were available.  Several respondents (38%) indicated they would ride a bike or walk to work if it were more convenient to do so.  Questions concerning work schedules revealed that 78% were interested in alternative work schedules that would reduce commuting.  Fermilab is exploring alternative work schedules such as four-day workweeks and increased opportunities for employee tele-commuting to decrease the number of employee commutes per year.  

Business travel, especially international air travel, is vital to the scientific success at Fermilab.  Nevertheless, we will continue to analyze travel patterns to determine the most frequent travelers and rationales for travelling.  Fermilab scrutinizes travel requests closely to stay within budget, but future trips must be evaluated against environmental as well as budgetary criteria.  Fermilab will continue to encourage teleconferencing and videoconferencing to eliminate unnecessary travels.  

Losses due to the transmission and distribution of purchased electrical power (T&D) are responsible for 73% of Scope 3 emissions, but are outside our control.  To the extent Fermilab is able to reduce the energy needed to accomplish the science mission, the associated T&D losses will improve accordingly.  

Fermilab will continue to expand our recycling program.  Other requirements of this Executive Order, in particular those for buildings, will require recycling areas in all new buildings as well as existing buildings for which the Guiding Principles will be met.  Some portion of construction and demolition waste is currently recycled, however sub-contractors are not asked to provide data.  Contract documents and specifications for sub-contractors will be amended to require documentation.

2.3. Comprehensive Greenhouse Gas Inventory 
As this plan indicates, nearly 94% of the GHG emissions at Fermilab are the direct result of purchased electrical power, of which over 97% is dedicated to the high energy physics mission of the Lab.  Fermilab plans to meet the goal for Scope 1 and 2 GHG emissions by purchasing offsetting RECs.  The long term mission of Fermilab includes exploring ways to make the overall operation of the Lab, including the accelerators, more energy efficient.  

However, more immediate measures can be taken to address inefficiencies such as the control of fugitive emissions, especially SF6.  New construction will incorporate even more energy efficient design than in the past, through the LEED process or by following the Guiding Principles.  Existing buildings will be assessed for energy use and where retrofits make good sense, projects will be instituted to implement energy saving measures as budgets permit.

Travel, including business air and ground travel and home to work commuting, is a potential area where improvements can be made.

2.4. High Performance Sustainable Design
2.4.1. HPSB New Construction 
Section 4.d. of DOE 0 430.2B stipulates that all new buildings and major renovations at CD-1 or lower (in other words not yet obtained CD-2), with a value exceeding $5 million, must achieve the U.S. Green Building Council’s Leadership in Energy and Environmental Design (LEED®) Gold certification.  Any buildings below the $5 million threshold will be required to meet the Guiding Principles for Federal Leadership in High-Performance and Sustainable Buildings (hereafter, “Guiding Principles”) of HPSB design.  In addition, per Section 109 of EPACT 2005, all new buildings in design shall be designed such that their energy consumption is 30% below the ASHRAE standard.

2.4.1.1. Performance Status
Fermilab currently lists 9 projects in Tab 7, “New Bldg Construction” of the Energy Data Report that either have or are anticipated to receive CD-1 in 2011. The Office, Technical and Education Building (OTE) at the Illinois Accelerator Research Center (IARC) will be designed to achieve LEED-Gold certification.  As previously noted in the 2009 Executable Plan, the remaining projects are heavily process-oriented, so applying the LEED and ASHRAE criteria is problematic.  However, all will achieve some portion of the Guiding Principles.  

All construction designs are analyzed at the conceptual design review stage for conformance to LEED standards and the Guiding Principles. Results of these analyses are included as a part of respective Project Plans. Incorporation of sustainable building/design practices into the Fermilab EMS is included in the policies of the Facilities Engineering Support Section’s Engineering Department.

Three of the four new projects under construction during 2010 contained in this year’s report do not fall under the categories “commercial, institutional, or high-rise residential buildings” required by the USGBC to qualify for LEED registration.  Therefore, they will not be able to meet the LEED – Gold requirement for new construction.  The ASHRAE 90.1 standard states that it should not be applied to “…portions of building systems that use energy primarily to provide for industrial manufacturing, or commercial processes.” (ASHRAE 90.1 – 2007, section 2.3.c.). Fermilab is working with its A&E contractors to provide rational estimates of building energy usage for these projects. 

Portions of the Industrial Building 3 (IB-3) project are office space, so ASHRAE 90.1 would apply to those areas. Non-process energy performance for all four projects will exceed the ASHRAE baseline, and the preliminary estimate of performance for the IB-3 Addition is 27% better than the baseline standard. The designs will achieve the level of energy efficiency that is life-cycle cost effective.

Fermilab has elected to demonstrate its compliance with the guiding principles of Executive Order 13423 by preparing and maintaining a “DOE High Performance and Sustainable Buildings Assessment and Compliance Tool for New Construction” spreadsheet for each of the four projects. Currently, the projects are expected to meet from 60 to 90% of the 34 measures required by the tool.  Fermilab is committed to implement as nearly as possible all the measures necessary to demonstrate its adherence to the guiding principles. The tool will be used as a roadmap for attaining documented compliance with the guiding principles for these and future projects.

2.4.1.2. Planned Actions
Future planning of buildings and major building renovations will be designed to obtain LEED Gold certification if the Total Project Cost is greater than $5M.  Smaller projects will meet 100% of the guiding principles as appropriate.  Projects will be designed to achieve the greatest number of the Guiding Principles possible under the Maximum Extent Practicable criterion. 

2.4.2. HPSB Existing Buildings
2.4.2.1. Performance Status
Two buildings, the CDF and D-Zero office buildings, have undergone a retro-commissioning study and preliminary assessments have been made for them.  The appropriate fields have been updated in the FIMS database. Evaluation of existing buildings toward meeting the 15% goal is formally incorporated into the EMS as an Environmental Management Plan with specific milestones and goals. 

Among the challenges to meeting the guiding principles is establishing relevant benchmark data for energy and water usage against which to evaluate compliance.  Most of the over 300 buildings at Fermilab have never been individually metered for electricity or natural gas.  Many process-related buildings are fed by multiple electrical feeders, so economical metering is a challenge. Until this and other issues are resolved, uncertainties will remain as to whether/how the goals will be met. 

Wilson Hall accounts for more than 15% of the total gross square foot area for the Laboratory. The previous strategy was to concentrate on meeting the requirements in this single building.  However, new guidance in 2010 changed the goal to 15% of the number of buildings.  Fermilab has 102 buildings over 5000 gsf, and revising the strategy to require guiding principles in 15 buildings by 2015 places a severe burden on the Lab. Few existing buildings have the necessary electrical and natural gas meters, and installing these systems is demanding on funding and human resources already stretched thin.  We are currently determining which existing buildings are viable candidates, based on function, size, cost to retrofit, and likely status after 2015.  We have identified only 3 buildings in this process so far, as illustrated in Tab 8 of the 2010 Energy Data Report (attached).  The Grid Computing Center is listed as a candidate because its Energy Star status makes the Energy Efficiency guiding principle much more attainable.


2.4.2.2. Planned Actions
In order for Fermilab to bring 15% of our buildings into compliance with the guiding principles, additional buildings must be assessed beginning in FY2011 for their potential to reach them.  Fermilab will devise a strategy to retrofit 15 buildings to meet the guiding principles by FY2015.  

The total building area at Fermilab is 2,383,427sf, which excludes the FIMS OSF Research Accelerator Ring/Tunnel and the NuMI Tunnel.  The DOE SSPP points out the importance of tracking building area meeting the guiding principles as well as the simple building count.  Therefore, a part of our assessment process will be to consider the cumulative area of the buildings chosen in order to optimize the total building area and number.

2.5. Regional and Local Planning 
2.5.1. Performance status
Current Fermilab policies require participation in regional transportation and related sustainability planning.  As an integral partner in regional and local planning activities, Lab personnel meet with community leaders, public transit leaders, working groups, and regional planning groups, to ensure that Fermilab’s mission is aligned with local and regional goals.  For larger projects, Fermilab convenes formal Community Advisory Boards to ensure that community and Laboratory goals are consistent.

Fermilab maintains an excellent cooperative relationship with our neighboring communities.  We operate a program to assist local communities dispose of leaf litter on our site where it is composted (see this plan, section 2.7.2).  This avoids hundreds of miles of transportation that communities would otherwise have to bear to dispose of leaves.

In 2008, we cooperated with a neighboring community to significantly upgrade the reliability of their electrical distribution system by routing redundant high voltage lines on Fermilab property.

2.5.2. Planned Actions

Fermilab will continue to work closely with local communities.

2.6. 
Water Use Efficiency and Management
2.6.1. Water Efficiency 
The SSPP requires a reduction in potable water consumption by no less than 16% by FY 2015 and at least 26% by FY 2020 relative to the established baseline of FY 2007.   In addition, the SSPP requires a 20% reduction of Industrial/Landscaping /Agriculture (ILA) water consumption by FY 2020 relative to the FY 2010 baseline.  
2.6.1.1. Performance Status
As reported in the attached EMS4 report for FY 2010 compared to the 2007 baseline, both the 16% and the 26% goals for potable water have been exceeded (see Attachment 7).  

Fermilab ILA water is obtained principally by stormwater capture and reuse as Industrial Cooling Water (ICW).  Additional water from the bedrock formation is captured in the tunnel housing the NuMI experiment and injected into ICW at a constant rate of approximately 150 gpm (roughly 75 Mgal/year).  

During periods of water shortage, water may be withdrawn from a pumping station on the Fox River or from an on-site well.  The volume of this supplemental water is highly variable from year to year, depending on conditions and demand. During 2010 no water was pumped from the river, and approximately 6.3 million gallons of water was pumped from the well.  This water is added to the surface water inventory to supply ICW throughout the site.  During 2010 approximately 36 million gallons of ICW was utilized as make-up water.

Fermilab instituted new water management procedures in 2010 for the transfer of surface water in order to help retain as much water on site for reuse as feasible. These procedures reduced the overall consumption of ILA by nearly 20% prior to the baseline year of 2010.  Similar measures may have significant potential to impact water conservation in the future.  Water drawn from external sources (e.g., the Fox River, or aquifers) circulates on site surface water features and returns to the hydrologic cycle through evaporation.  Surface water normally leaves the site only in the event of excessive rainfall.  Fermilab administers NPDES permits for all discharges of process water off site.  

Fermilab has adopted a site-wide strategy of natural landscaping and native grassland management that requires a minimum amount of landscape watering.  Minor amounts of non-potable Industrial Cooling Water (ICW) are used during times of drought to water ornamental trees.  In 2010, this amounted to approximately 8200 gallons.

There is no use of potable or non-potable water for the irrigation of crops at Fermilab.

2.6.1.2. Planned Actions
The requirement to conduct water evaluations and site water management plans and conduct water audits will be implemented in 2011.

2.6.2. Storm Water Management
EISA Section 438 stipulates that, “The sponsor of any development or redevelopment project involving a Federal facility with a footprint that exceeds 5,000 square feet shall use site planning, design, construction, and maintenance strategies for the property to maintain or restore, to the maximum extent technically feasible, the predevelopment hydrology of the property with regard to the temperature, rate, volume, and duration of flow.” 

2.6.2.1. Performance Status
Storm water management at Fermilab is dictated by the need to withhold the maximum amount of water for cooling purposes.  The site is situated between the watersheds of the Fox River to the west and the West Branch of the DuPage River to the east.  To the extent that Fermilab impounds water on site, we perform the important function of retaining potentially destructive storm water flows downstream.  Well over 90% of the total surface area of the site is green space, with a very low runoff coefficient.  

Storm water is conveyed within the site primarily via surface water as opposed to closed pipe, thus making water available for infiltration, vegetative uptake and wildlife use. This situation results in a net increase in the time of concentration for both watersheds, providing significant benefits for downstream occupants.

All construction projects over 1 acre are accompanied by a National Pollutant Discharge Elimination System (NPDES) permit for storm water management from the Illinois Environmental Protection Agency.

2.6.2.2. Planned Actions
New construction will be designed to direct stormwater flows to existing swales, ditches, ponds or other surface features in such a way as to increase flows only within a very small radius of the project.  The net result of this strategy is to preserve all aspects of the pre-development surface hydrology outside this small area and for the site as a whole.

2.7. 
Pollution Prevention
2.7.1. Performance Status
Fermilab has an Environmental Management System and we have been ISO 14001 registered since 2007.   An integral component of our EMS is Pollution Prevention (P2), which has been emphasized for many years. The core tenets of P2 (reduce, reuse, recycle) and the related laboratory expectations are formalized in Fermilab’s Environmental Policy and the Fermilab ES&H Manual.   As P2 opportunities are identified specific objectives and targets are formulated and documented in Environmental Monitoring Programs (EMPs).  We are currently working towards P2 and toxic chemical reduction goals in five EMPs.   The ongoing efforts to minimize waste have resulted in Fermilab diverting 80% non-hazardous solid waste towards recycling, exceeding DOEs goal of 50% diversion. To minimize C&D waste, Fermilab makes a number of recycling dumpsters available throughout the facility for use by sub-contractors who generate small (<1 cu. yd.) amounts of C&D waste (see section 2.2.1 in this Plan).  100% of this waste is transported to a recycling vendor, who provides reports on actual recycling by material.  During 2010, 57% of this material was ultimately recycled.

All printer, copier, and FAX paper purchased for general use has at least 30% recycled content.   Fermilab controls the amount of regulated materials we purchase through a number of programs:  refrigeration management, pesticide management and the Industrial Hygiene program.  The Fermilab ES&H Manual chapter on pesticide use explicitly contains the Lab’s Integrated Pest Management policy.  In addition, the manual also includes guidance on refrigerant usage and tracking.  The Industrial Hygiene program is designed around removing hazards from the work environment.  That includes using non- or less-toxic chemicals unless no alternative is available.  This is ensured through IH assessments as well as ES&H review of purchase requisitions.

Since 2003 an arrangement has been established with local municipalities that provide our neighboring communities with an outlet to dispose of leaf litter generated by the towns each fall.  In a form of composting, the leaf litter is added to Fermilab agricultural farm fields as a soil amendment.  In 2010 approximately 15,000 cubic yards of leaves were brought to Fermilab.

Fermilab annually reports under EPCRA and uses the opportunity to assess our inventory of toxic materials. 







2.7.2 Planned Actions
Construction documents for fixed price jobs will be updated to require that all C&D wastes be removed to a recycling facility, and that reports on ultimate disposition be provided to the Laboratory.

2.8. Sustainable Acquisition
In order to support sustainable acquisition, Fermilab will aggressively
encourage the supply or use of products and services that are energy efficient (ENERGY STAR® or FEMP-designated), water efficient, bio-based, environmentally preferable (including EPEAT-registered products), non-ozone depleting, contain recycled content, or are non-toxic or less toxic alternatives for all procurement actions.

To implement this goal, we will update the Fermilab Procurement Manual as well as Lab policies and programs to ensure that all federally-mandated designated products and services are included in relevant acquisitions.

2.8.1. Performance Status
Fermilab sub-contract documents currently require purchase of Energy Star or FEMP listed products whenever possible.  An Environmental Management Plan to implement Sustainable Acquisition was approved by Fermilab management in June 2010.  The Fermilab Director’s Policy on ES&H states that employees “employ products, whenever possible, through design or procurement that contain recycled materials, prevent pollution, are safe, energy-efficient, and protective of the environment, and can be reused, recycled or disposed of safely.”  Fermilab’s Procurement Department reports on Sustainable Acquisition in the PPTRS and will do so again for FY10.

2.8.2. Planned Actions
Fermilab will incorporate applicable language from the DOE Sustainable Acquisition regulations (FR Vol. 75 No. 183 57690 – 57696) into our procurement documents, including sub-contracts, the Fermilab Procurement Manual and construction specifications. 

SA training has been developed to educate FNAL employees about requesting sustainable products in contracts and for all other purchases. 

2.9. Electronic Stewardship and Data Centers
2.9.1. Performance Status
Fermilab is committed to managing computers in accordance with environmentally sustainable practices.  To support this effort, all Fermilab employees, visitors and contractors are required to adhere to the Personal Computing Environmental Policy.  We have been members of the Federal electronics Challenge since 2007, and as of June 2008, all purchased computing equipment must meet the Electronic Product Environmental Assessment Tool (EPEAT) registration requirements. Since this requirement was implemented, 97% of PCs/monitors purchased were EPEAT registered. Requisitioners must provide justification for all requisitioned equipment that is not EPEAT registered.  Justifications must be reviewed and approved by a designated approver and purchases that jeopardize these goals may be denied. Specifications on energy efficiency for scientific computer purchases are included in solicitations and the bid award process.

The policy requires that computing assets be operated in an energy efficient manner.  Procedures define standards for power management of monitors, laptop displays, processing units, and resource utilization standards for printers.  Energy saver recommendations for desktop operating systems can be found in the respective baseline documentation and printers are purchased and installed with power saving features enabled. 

All electronics/computers at end of life are managed through the Property Office at Fermilab.  36,925 pounds of electronics and 35,920
pounds of monitors were recycled in 2010.  All eligible materials are recycled or donated through the federal “Computers for Learning” program.  During 2010 1100 computers were donated to this program.  Fermilab has received the FEC Bronze award for disposition in recognition of these practices, as well as the ERRC award and the DOE P2 Star award.

2.9.2. Planned Actions
The Windows XP operating system is currently being replaced by Windows7 to support centralized power management features.  All computers in the Fermilab domain will have these standards automatically applied. 

Printers connected to the central print server that are capable of supporting duplex printing will be re-configured to default duplex printing by the end of FY2011.

Energy efficiency improvement is a key goal in upgrading Fermilab’s existing data centers and in building new ones. Efficiency measures we have used include hot and cold aisles, cold aisle containment on row ends, blanking and threshold panels, higher cold aisle temperatures, no cabling under raised floors, air conditioner ducting to hot air layer, matching air conditioning to temperature sensors in front of computer racks and use of UPS units with greater than 90% efficiency. The Power Utilization Effectiveness ratings (PUE) for our data centers are in the range of 1.5 to 1.7.

During FY 2010, we submitted one of the Fermilab data centers (Grid Computing Center) for an Energy Star award, which was received in December, 2010. During the next year, we plan to improve cooling efficiency with better cold aisle containment systems, increasing cold aisle temperatures and eliminating any warm air recycling of condensers. Electrical efficiency will be improved by replacing more 120V electrical distribution with 208V distribution. With recent ARRA funding we are adding a high availability computer room that employs top-down cooling with no raised floor and all 208V electrical distribution. 

We will also be replacing end-of-life, low efficiency air conditioners in an existing computer room with newer, higher efficiency units. Other potential energy efficiency improvements we plan to investigate for future computer rooms are air-side cooling, flywheel UPS, liquid or gas rack cooling, bus bar power distribution and variable speed air conditioning units. 

The Feynmann Computing Center and Grid Computing Center will receive advanced electrical meters by September 30, 2012.  

2.10. [bookmark: _Toc271815701]Site Innovation

Beyond the sustainable practices that underpin our science and technology mission, we operate Fermilab in ways that improve our quality of life, enhance our community, and protect the environment.  Fermilab enjoys a reputation as a good steward of the land.  Environmental programs such as tall grass prairie restoration are viewed by neighbors as positive aspects of the community.  The site is generally available to the community for outdoor activities, such as hiking, fishing, birdwatching, cross-country skiing, etc.

Recognizing that our employees and visitors are our greatest asset, we create a work environment where they are intellectually challenged, supported in their work, and valued for their contributions to our nationally important mission.

3. Return on Investment Calculations
3.1. Performance Status
The optional Return on Investment (ROI) fields in the CEDR tabs for “Conservation and RE Measures” and “Fleet Measures” have not been completed because no new dedicated conservation projects have yet been identified.  It should be noted here that Fermilab completed $57 million of third party financed Utility Energy Savings Contracts between 1999 and 2003.  Before that, we implemented several million dollars worth of direct-funded In-House Energy Management (IHEM) projects.  The ongoing ESPC project ROI is built in to the process defining third-party financing.  All projects at Fermilab are routinely reviewed for potential impacts on deferred maintenance.

3.2. Planned Actions
Appropriate levels of ROI calculations will be undertaken on future conservation projects designed to comply with the DOE SSPP.  This analysis will likely become very important as Fermilab begins to address the viability of plans to bring an additional 15 existing buildings up to the level of the guiding principles.

4. Sustainability Transformation Team
Because Fermilab is a single-purpose high energy physics laboratory, energy efficiency research is not explicitly part of our mission.  However, the operation of the apparatus necessary to conduct high energy physics experiments requires large amounts of electrical power, and Fermilab recognizes a commitment to conduct this research as responsibly as possible.
The Accelerator Physics Center was instituted at Fermilab in 2007 “to provide enhanced emphasis on, and support of, accelerator R & D activities aimed at Fermilab's future beyond the end of the current decade.”  Part of the mission is to fulfill the spirit of the Sustainability Transformation Teams by investigating new technologies to make accelerator operations more energy-efficient in the future.  
Fermilab is no stranger to such dramatic efficiency improvements.  The Main Ring proton accelerator at Fermilab was replaced by the super-conducting Tevatron in 1983, which raised the beam energy available for physics from 400GeV to 1 TeV using 50% less electrical energy. 
5. Management and Funding
5.1.  Management
Fermilab’s Chief Operating Officer is responsible for energy management and the preparation of the SSP at the site and has assembled the following team to assist in this:
· The head of Facilities Engineering Services (FES) responsible for the physical plant and High Performance Sustainable Building program.
· The EISA energy manager under FES
· Environmental Protection Head under ES&H 
· The head of Transportation Services and Travel Manager under Business Services
5.2.  Sustainability funding in overhead
Anticipated funding is summarized in the CEDR, Tab 5 and in Table 2.  In general, no funding sources have been designated for specific energy projects at this time in the FY2011 budget.  Support for building assessments will be taken from operational budgets.


	 
	FY 10
	FY 11
	FY 12
	FY 13

	
	Actual
	Planned
	Projected
	Projected

	Water
	 
	1000
	 
	 

	Energy Efficiency (non-data center
	1374
	 
	 
	 

	Energy Efficiency (data center)
	 
	 
	 
	 

	HPSB
	 
	 
	 
	70

	Metering
	 
	 
	 
	 

	Cool Roofs
	 
	 
	 
	 

	Behavior Change
	 
	 
	 
	 

	Lighting
	 
	 
	 
	 

	All other
	 
	 
	 
	 

	Total
	1374
	1000
	0
	70



Table 2.  Actual expenditure for energy projects in FY 2010 and anticipated spending for FY 2011 through FY 2013.

5.3. ESPC/UESC Ongoing and planned
Fermilab is planning on an additional ESPC project in 2012.

6. Adding Supply and Purchasing Renewable Energy Certificates (RECs)
Table 3 illustrates the cost of REC purchases under each of the scenarios described earlier in Figure 4.  This analysis assumes a baseline cost of RECs per GWH as of 2010.  Fermilab has no plans for adding significant on-site renewable power production or purchase of renewable energy directly from off-site production.



Table 3.  Planned expenditures for RECs under the three scenarios described in Figure 4.


	
	FY08
	FY09
	FY10
	FY11
	FY12
	FY13
	FY14
	FY15
	FY16
	FY17
	FY18
	FY19
	FY20

	REC Unit Cost/GWH ($K)
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05
	1.05

	GWH RECs
	36
	32
	36
	40
	22
	34
	179
	194
	184
	198
	168
	183
	124

	Cost of RECs ($K)
	37.9
	33.9
	37.8
	42.0
	22.8
	35.2
	187.8
	203.9
	193.5
	207.6
	176.6
	191.8
	131.2

	Extended Tevatron Run - GWH
	
	
	
	
	65
	216
	263
	
	
	
	
	
	

	Extended Tevatron Run ($K)
	
	
	
	
	68.6
	226.4
	276.1
	
	
	
	
	
	

	Project X + LBNE (GWH)
	
	
	
	
	
	
	
	
	214
	228
	198
	388
	724

	Project X + LBNE ($K)
	
	
	
	
	
	
	
	
	225.0
	239.1
	208.1
	407.1
	760.3



T	&	D LOSSES	2008.0	2009.0	2010.0	23371.24903627161	20828.65695981589	23618.0	COMMUTING	2008.0	2009.0	2010.0	5016.13756310926	5016.13756310926	4722.537642213691	AIR TRAVEL	2008.0	2009.0	2010.0	2215.819125297	2447.4070694712	2539.711833441801	2008	Purchased Electricity	Fugitive Emissions	Stationary	Mobile	354804.30171246	36425.741384844	5007.748173840499	1076.85536366568	2009	Purchased Electricity	Fugitive Emissions	Stationary	Mobile	316205.0	21820.0005954	5627.498037326189	944.708682798289	2010	Purchased Electricity	Fugitive Emissions	Stationary	Mobile	358550.0	10378.580280264	5320.629853120351	893.49192923759	
FUGITIVE  	2008.0	2009.0	2010.0	36425.741384844	21820.0005954	10378.580280264	STATIONARY 	2008.0	2009.0	2010.0	5007.748173840499	5627.498037326188	5320.629853120351	 MOBILE 	2008.0	2009.0	2010.0	1076.85536366568	944.708682798289	893.49192923759	Scope 2 GHG emissions	2008.0	2009.0	2010.0	354804.30171246	316205.0	358550.0	Baseline	2008.0	2009.0	2010.0	2011.0	2012.0	2013.0	2014.0	2015.0	2016.0	2017.0	2018.0	2019.0	2020.0	400.0	370.0	400.0	415.0	230.0	335.0	515.0	510.0	490.0	490.0	450.0	450.0	390.0	Tev Extension	2008.0	2009.0	2010.0	2011.0	2012.0	2013.0	2014.0	2015.0	2016.0	2017.0	2018.0	2019.0	2020.0	415.0	455.0	570.0	590.0	510.0	Projected	2008.0	2009.0	2010.0	2011.0	2012.0	2013.0	2014.0	2015.0	2016.0	2017.0	2018.0	2019.0	2020.0	510.0	510.0	510.0	480.0	600.0	900.0	Carbon Goal	2008.0	2009.0	2010.0	2011.0	2012.0	2013.0	2014.0	2015.0	2016.0	2017.0	2018.0	2019.0	2020.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	290.0	
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