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Site Sustainability Plan

1. Executive Summary

The Thomas Jefferson National Accelerator Facility (Jefferson Laboratory), a nuclear
physics user facility, provides unique capabilities for the study of nuclear physics. Jefferson
Lab maintains core competencies in Nuclear Physics, Accelerator Science, Applied Nuclear
Science and Technology, and Large Scale User Facilities / Advanced Instrumentation to
support not only its own research program, but broader Office of Science missions as part
of the Department of Energy (DOE) laboratory system, applying these technologies in the
national interest.

Jefferson Lab has achieved significant progress and remains on target to meet or exceed the
set of diverse sustainability goals regarding Energy Utilization Intensity reduction,
Renewable Energy, Fleet Petroleum management, LEED Gold certification in new
construction and major renovation projects, and High Performance Sustainable Building
(HSPB) compliance for existing facilities. Strategies have been identified and are under
development to achieve both Water Intensity and Scope 1 and 3 GreenHouse Gas (GHG)
reduction goals, and the new Data Center Power Utilization Effectiveness (PUE) target
defined in the DOE Strategic Sustainability Performance Plan (SSPP).

Jefferson Lab invested significantly during FY 2011 to complete an advanced metering
system that exceeds goal deadlines for electric, natural gas and water metering. The
advanced metering system includes a dashboard display for easy daily monitoring of
energy and water consumption, and robust software for historical energy and water
consumption trending and analysis. Jefferson Lab can now capitalize on the investment in
this valuable system to improve overall operating efficiency by:

Identifying new energy and water savings opportunities

Measuring and verifying the effectiveness of conservation projects with real data

Performing “what if” financial modeling of potential operational modifications

Detecting and correcting system operating problems (i.e., water leaks) on a timely

basis

e Improving manpower productivity through central computer monitoring versus
manual reading of critical water meters

e Advancing achievement of additional building compliance with HPSB guiding

principles

As a High Energy Mission Specific Facility (HEMSF), Jefferson Lab is currently engaged in
significant expansion of scientific and support facilities, which will result in significantly
increased energy requirements. Consequently, achievement of the SSPP Scope 2 emission
reduction target (purchased electricity) represents a significant challenge for Jefferson Lab.

Jefferson Lab is currently upgrading its accelerator from 6 GeV to 12 GeV to realize a
significant expansion of its scientific program. Electricity requirements and related power
costs for 12 GeV operations starting around 2014 are projected to double from the FY 2008
baseline.



Major reduction of Scope 2 GHG emissions from purchased electricity requires
implementation of multiple strategies, and relies in part on availability of “greener” (lower
GHG content) purchased electricity by FY 2020:

Strategy Contribution to Reduction Goal
HEMSF and support facility ECMs 20%

Greenpower Power Purchase Agreement &

Renewable Portfolio Standard GHG Reductions 70%

Renewable Energy Certificate (RECs) purchasing 10%

Jefferson Lab’s most significant HEMSF support facility is an existing 95K square foot Test
Lab. This facility is undergoing a major renovation and expansion designed to achieve
LEED Gold certification. The Test Lab project illustrates the efficiency improvements
required to reduce Scope 2 GHG emissions. Other HEMSF and support facility Energy
Conservation Measures (ECMs) and accelerator based efficiency improvements contribute
to achieving the 28% Scope 1 & 2 reduction goal.

Further, as the Jefferson Lab scientific mission continues to expand, thermal energy
(cooling tower water) requirements for accelerator operations are projected to
significantly increase. Similar to projected electricity increases from 12 GeV operations,
Jefferson Lab’s water requirements are estimated to double in amount from the FY 2007
baseline of 50 MGal. Approximately 75% of Jefferson Lab’s annual consumption of potable
water is primarily consumed in cooling tower operations (evaporation/blow down). Two
major potable water reduction strategies are under evaluation to satisfy Jefferson Lab’s
cooling tower water requirements:

e Type 1 reuse water from a local sanitation district treatment facility

e On-site deep well (1,300’) desalination plant

Either strategy will provide adequate non-potable water quantities to satisfy future cooling
tower water needs, and reduce Jefferson Lab’s annual water intensity to exceed the 16% by
FY 2015 and 26% by FY 2020 potable water reduction intensity goals. At this stage of the
evaluation process, the desalination strategy provides the most economic capital
investment and operating cost solution.

Table 1 summarizes Jefferson Lab’s current performance status, planned actions and risk of
non-attainment (High / Medium / Low). The “Performance Review and Narrative” section
of this document provides both narrative detail and data to support the Table 1 summary
and Jefferson Lab’s progress regarding all SSPP goals.



Table 1 - DOE Goal Summary Table

Risk of
SSPP Planned Actions & Non-
Goal DOE Goal Performance Status Contributions Attainment
# (H/M/L)
Scope 1 GHG: Scope 1 maintain and
FY’08 3,008 MTCOZ2e improve successful fugitive
28% Scope 1 & 2 FY’11 2,748.15 MTCOZ2e emission reduction practices
11 GHG reduction by FY | Scope 2 GHG: (i.e.: SF6 capture program) H
' '20 from a FY'08 FY’08 64,641 MTCOZ2e Scope 2 (electricity) requires
baseline FY’11 68,856 MTCOZ2e multiple supply & demand
Scope 1&2 = 5.8% increase vs. FY | strategies to achieve
‘08 reduction targets
Additional existing building
0 : . . o
30% energy 1nte’n51ty Energy Intensity Utilization ECMs identified and funded to
reduction by FY '15 : , reduce BTUs / Sq Ft and low
1.2 , reduction 22.1% to date vs. FY 03 . L
from a FY’'03 . BTU / Sq Ft new construction
. baseline . : .
baseline projects on line prior to FY
‘15
Individual buildings
or processes
metering for 90% of | Completed installation of Advanced . .
L . L Additional metering of new
electricity (by Oct. 1, | Metering System for all individual ) .
1.3 |. 1 . construction and renovation L
12); for 90% of building and processes for electric, : . .
projects planned in FY ‘12.
steam, natural gas, natural gas, and water.
and water (by Oct 1,
‘15)
Cool roofs, unless Additional 108,900 Sq Ft of
uneconomical, for roof replacement / cool roof
roof replacements upgrade scheduled in FY ‘12.
unless project . 0 A site wide condition
already has CD-2 Appro_leately 23% (193K Sg Ft) of assessment of an additional
1.4 total site roof area comply with - . L
approval. New roofs cool roof requirements to date 333K Sq Ft of existing roof is
must have thermal d ' scheduled in FY ‘12. All new
resistance of at least construction projects will
R-30 comply with cool roof
requirements.
7.5% of annual Continue purchase of
electr1c1ty_ Purchased Renewable Energy Rer}ewable Energy Credits in
consumption from ) - . ] FY 12 equal to 5% of total
Credit certificates in FY “ 11 equal . .
1.5 | renewable sources ; electric energy consumption L
, to 5% of total Mwh consumption of :
by FY '13 and electricit and evaluate on-site
thereafter (5% FY '10 Y renewable energy generation
-FY'12) opportunities
10% annual increase Alternative fuel consumption
16 in fleet alternative increased annually to 2%9 5 Jefferson Lab achieved the
' fuel consumption by y ’ 100% fleet alternative fuel L

FY ’15 relative to a
FY ’'05 baseline

Gallons in FY’11 vs. 0 Gallons in FY
05

consumption goal.




Table 1 - DOE Goal Summary Table (cont’d)

Risk of
SSPP Planned Actions & Non-
Goal DOE Goal Performance Status Contributions Attainment
# (H/M/L)
FY 11 reduction target = Construction projects required
2% annual reduction | 12% (2% / year) vs. FY gasoline powered leased vehicles
17 in fleet petroleum by | ’05. Fleet petroleum and temporary increase in L
' FY ’15 relative to a consumption decreased gasoline consumption. Jefferson
FY 05 baseline 19% to date vs. FY '05 Lab will achieve the fleet
baseline. petroleum reduction goal.
75% of light duty Light Duty Fleet = 15
vehicle purchases Vehicles . .
1.8 | must consist of Light Duty AFV = 13 {?f}firgoil IX‘IE’VW‘“ "’I‘Ch‘e"e the 75% L
alternative fuel vehicles tght duty goal
vehicles by FY ‘15 86% of fleet AFV
Reduce fleet Phase 1 - reduce fleet by 5
inventory by 35% Current fleet and / or vehicles in CY 2011 (4 GSA leased
1.9 | within the next 3 authorizations = 30 vehicles and 1 authorization) L
years relative to a FY | vehicles Phase 2 - return 6 vehicles by FY
‘05 baseline '13 end. 36% reduction
Scope 3 increased 12.5% Develop policies for telework,
vs. FY ’08 primarily from alternative work schedule and car
13% Scope 3 GHG increased staff / pooling programs to reduce staff
2.1 | reduction by FY '20 commuting GHG and commuting emissions in FY 12. L/M
from FY '08 baseline | increased T&D losses from | Recalculate T&D loss % based on
increased electrical actual utility value vs. national
consumption average
15% of existing Two new LEED Gold certified
buildings greater HPSB base = 15 Buildings buildings and 3 existing facilities
31 than 5K GSF are Targeted HPSB compliance | scheduled for renovation projects L
' compliant with the =5 buildings (33%) by FY | prior to FY 15 will comply with
Guiding Principles of | ‘15 HPSB Guiding Principles
HPSB by FY ‘15
All new construction, .
. . One new construction
major renovation, (TEDF) and one major
where the work renovation project (Test TEDF & Test Lab new construction
3.2 | exceeds $5 Million, Lab desi ) dt projects are scheduled for L
are LEED Gold a ) are aesighed to occupancy in FY 12 and FY’13
certified or achl_eye L.EED Gold
: certification
equivalent
Alternative water supply
strategies are under evaluation
Potable water intensity including utilization of reuse
26% water intensity | increased 5.5% to date vs. | water from the local sanitation
41 reduction by FY '20 FY 07 baseline due authority or on-site desalination of M
' from a FY’'07 primarily to increased deep water well to meet cooling
baseline thermal energy (cooling tower requirements. Jefferson lab

tower) requirements

will exceed the 26% water
intensity reduction goal with
funding for either project.




Table 1 - DOE Goal Summary Table (cont’d)

Risk of Non-
SSPP DOE Goal Performance Status Planned Actions & Contributions Attainment
Goal # (H/M/L)
20% water
consumption
.reduct|.0n of Jefferson Lab does not Jefferson Lab does not plan to use ILA
4.2 industrial, - L
. utilize ILA water water
landscaping and
agricultural (ILA)
water by FY '20
Divert at least 50% of
non-hazardous solid | Annual non-hazardous solid
51 waste, excluding waste diverted from landfill | Continue current practices that L
' construction and / recycled = 61% exceed the 50% diversion goal
demolition debris, by
FY ‘15
Divert at least 50% of .
. Annual construction . .
59 constr_Llf:tlon and ‘ materials diverted from Continue current !oract'lces that L
demolition materials landfill / recycled = 97% exceed the 50% diversion goal
and debris by FY ‘15
Procurements meet
sustainability FAR clauses regarding Continue current practices that
6.1 requirements and sustainability included in all | achieve the 95% goal. Implement L
) include acquisition appropriate acquisition measurement procedures in FY 12 to
clause (95% each contracts assure 95% compliance is achieved
year)
All data centers are Data centers are metered to Fxpand met.e.ring system inFY 12 to
71 metered to measure measure electrical include additional electric meter for L
monthly PUE (100% . measurement of data center HVAC
, consumption
by FY '15) systems
Renovation project in progress to
significantly reduce both size and
Maximum annual cooling requirements of one data
weighted average Current calculated weighted | center to improve PUE. Development
7.2 Power Utilization average PUE value for two of PUE reduction strategies for main H
Effectiveness (PUE) data centers = 2.29 data center and cost analysis to be
of 1.4 by FY ‘15 completed in FY ‘12 to determine
potential achievement of this new
goal.
Electronic
Stewardship —100% | Power management system
73 of eligible PC’s, and actively manages 100% of Continue current practices that L

monitors with power
management actively
in use by FY ‘12

PC’s and monitor
hibernation

achieve the power management goal




2 Performance Review and Plan Narrative
2.1 Scope 1 & 2 Greenhouse Gas Reduction Goal Less 28% GHG by FY 2020
2.1.1 Performance Status

Scope 1 emissions to date have decreased 8.6% due primarily to fugitive emissions
reductions, especially to successful SF6 capture program. Scope 2 emissions increase due
to increased purchased electricity for new HEMSF facilities.

2.1.2 Projected Performance

Scope 1

As indicated in Table 2, Scope 1 GHG emissions have a minimal impact on Jefferson Lab’s
total GHG emission content. However, tracking and procurement procedures of various
gases in the fugitive emissions category have been implemented to assure Scope 1
emissions continue to be successfully managed.

Scope 2

As indicated in the Executive Summary section, significant projected increases in Scope 2
electricity will require multiple strategies, innovative HEMSF efficiency improvements
projects, conventional ECMs, Greenpower PPA, and REC purchases to achieve the 28% GHG
emissions reduction goal.

Table 2 Scope 1 & 2 GHG Emissions FY '08 - FY ‘11

Scope 1 GHG Fugitive Emissions, Natural Gas, Fleet Petroleum (gas / diesel) Emissions

MTCO2e MTCO2e MTCO2e
Scope 1 GHGs FY ‘08 FY ‘11 Difference % Change
Fugitive Emissions 1,821.26 1,511.3 -309.96 -17%
Natural Gas 1,121.25 1,182 +60.75 +5.4%
Fleet Petroleum 66.02 54.85 -24.17 -36%
Total Scope 1 3,008.53 2,748.15 -260.38 -8.6%

Scope 2 GHG Emissions, Purchased Electricity

MTCO2e MTCO2e MTCO2e
Scope 2 FY ‘08 FY ‘11 Difference % Change
Electricity 64,641.6 68,856.52 4,214.92 +6.5%

Scope 1 &2 GHG Combined

MTCO2e MTCO2e MTCO2e
Scope 1 3,008.53 2,748.15 -260.38 -8.6%
Scope 2 (Electricity) 64,641.6 68,856.52 +4,214.92 +6.5%
Total Scope 1 & 2 67,650.13 71,604.67 +3,181.39 +5.8%




MTCO2e

Chart 1 below displays the 2008 baseline and 2011 GHG levels plus estimated 2020 GHG
levels due primarily due to electric energy growth as a result of the Lab’s 12 GeV
Accelerator Upgrade along with the resulting decreases from GHG reduction strategies.

Chart 1 - Waterfall Scope 1 & 2 / 28% Reduction
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B Reduction in MTCOZ2e from implemented strategies

I 28% GHG reduction goal achievement target



Table 3 depicts the Scope 1 and 2 actual and projected GHG emissions, GHG reduction
strategy initiative and cumulative reduction that will result in a 2020 GHG goal of 48,703

MTCOZ2e.

Table 3 Key Performance Indicators Scope 1 & 2 GHGs / FY '20 Goal

Actual Projected | Project / Initiative Description | Funding Source (i.e.:
MTCO2e | MTCO2e | (cumulative MTCOZ2e GPP, SLI, etc.)
Reductions)
FY ‘08 67,650
FY ‘09 79,495
FY ‘10 76,464
FY ‘11 71,604
FY ‘12 71,693 ECMs (281) MTCO2e ECMs -
Funding Source / 0&M
FY ‘13 82,495 ECMs & Renovation Projects ECMs -
(1,091) MTCO2e Funding Source / 0&M
Renovation Projects -
Funding Source / GPP
FY ‘14 117,311 ECMs (1,313) MTCOZ2e ECMs -
Funding Source / O&M
FY ‘15 96,533 ECMs (1,667) MTCOZ2e ECMs -
Funding Source / O&M
FY ‘16 71,053 ECMs (1,667) MTCOZ2e Greenpower -
Greenpower (45,780) MTCOZ2e Funding Source / PPA
FY ‘17 71,053 ECMs (1,667) MTCOZ2e
Greenpower (45,780) MTCOZ2e
FY ‘18 65,821 CEBAF Projects (13,402) MTCO2e | CEBAF Projects -
Greenpower (45,780) MTCOZ2e Funding Source /
Unknown
FY ‘19 63,963 ECMs / CEBAF Ctr Rehab / CEBAF | CEBAF Ctr Rehab -
Projects (15,260) ) MTCOZ2e Funding Source / SLI
Greenpower (45,780) MTCOZ2e
FY ‘20 48,703 ECMs / CEBAF Ctr Rehab / CEBAF | RECs -

Projects (15,260) ) MTCOZ2e
Greenpower (45,780) MTCOZ2e
RECs (7,631) MTCOZ2e

RPS (7,630) MTCO02e

Funding Source / O&M




Table 4 indicates the Lab’s Renewable Energy Credit (REC) purchase plan per year to
achieve the GHG Scope 2 reduction goal by FY 2020, Table 4 does not include REC purchase
plans to achieve the Renewable Energy goal (7.5% of electric consumption per year)

Table 4 - Scope 2 REC Purchase Plan

Actual | Planned | FY13 |FY14 |FY15 |FY16 |FY17 |FY18 |FY19 |FY20
FY ‘11 | FY ‘12
Renewable 1,662 1,662 | 1,662 |1,662 |1662 |1,662 |1,662 | 1,662 | 1,662
Energy
Credits
(Mwhs)
Plan
Actual / $1,662 | $1,662 | $1,662 | $1,662 | $2,493 | $2,493 | $2,493 | $3,324 | $3,324
Planned -
Estimated
Cost
Unit Costs $1/ $1/ $1/ $1/ | $15/ | $1.5/ | $1.5/ $2/ $2/
($/Mwh) Mwh Mwh | Mwh | Mwh | Mwh | Mwh | Mwh | Mwh | Mwh
2.2  Energy Intensity Reduction, 30% by FY ‘15

SSPP Goal 1.2 - 30% energy intensity reduction by FY 15 from a FY '03 baseline

2.2.1 Performance Status
Jefferson Lab’s current EUIl is 100,139 BTUs/Square Foot which is a 22.1% reduction
(Chart 2) as compared to the FY 2003 baseline of 128,442BTUs/Square Foot. Jefferson Lab
is on schedule to meet the 30% reduction goal by 2015.




Chart 2 - Energy Utilization Intensity

Energy Utilization Intensity - 30% Reduction Goal
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2.2.2 Projected Performance

Jefferson Lab plans to implement Energy Conservation Measures (ECMs) projects between
now and FY 2015 and complete a new LEED Gold facility (TEDF) that will significantly
reduce energy utilization intensity compared with the FY 2003 baseline to achieve the 30%
reduction goal.

Planned and new facilities currently under construction, along with estimates of their
future energy consumption, are listed in the “New Construction” tab of the Consolidated
Energy Data Report (CEDR), worksheet 5.2. New facilities that contribute to the FY 2015
existing building inventory will achieve LEED Gold certification and further compliment
achievement of the EUI reduction goal.

Additionally, Jefferson Lab has also identified the following activities to further reduce
energy intensity and contribute to achievement of the 30% EUI reduction goal:

e HVAC Control—All HVAC systems in facilities with setback capability have “Occupied /
Unoccupied” mechanical equipment operation enabled. Further, optimal / adaptive
start / stop control and demand control ventilation (DCV) strategies are planned for
implementation in key Jefferson Lab administration facilities.

¢ Audits identifying personal appliances in place at Jefferson Lab were conducted.
Consequently, in FY 2010, the Jefferson Laboratory “Energy Policy” was implemented to
limit staff use of personal heaters, refrigeration units, beverage preparation, ventilation
equipment (fans), etc. reducing associated energy plug loads. Further, this policy
establishes consistent / fixed heating and cooling temperature limits throughout all
areas controlled through centralized building management systems.

10



e ASHRAE Level Il energy audits will be conducted for approximately 25% of applicable
facilities in FY 2012.

2.3 Metering, 90% Electric by Oct 1,2012 / 90% Gas & Water by Oct 1, 2015
SSPP Goal 1.3 - Individual buildings or processes metering for 90% of electricity (b
Oct. 1,2012): for 90% of steam, natural gas, and water (by Oct 1, 2015)

2.3.1 Performance Status
As indicated in the Executive Summary, Jefferson Lab invested significantly during FY
2011 to complete an advanced Energy Metering and Management System (EMMS) that
exceeds goal deadlines for electric, natural gas and water metering. Currently, 100% of
the connected electrical load, natural gas service, and water supply are connected to the
EMMS.

The EMMS includes a graphical user interface (GUI) for system navigation, a high level
dashboard for frequent monitoring of energy and water consumption on a building and
sub-sytem basis, and an open Tridium Energy Analysis software package for detailed
trending and historical analysis of energy and water operations.

Energy Metering and Management System “Dashboard”

2 Y

2.3.2 Projected Performance
Additional building level metering of energy, natural gas and water is scheduled for
installation and integration into the EMMS as new construction projects are completed.
All existing High Performance Sustainable Building target facilities are connected to the
EMMS and collecting data to profile each building with Energy Star Portfolio Manager,
and measure compliance with guiding principles goals.

11



2.4 Cool Roofs, Roof Replacements with R-30 Thermal Resistance
SSPP Goal 1.4 - Cool roofs, unless uneconomical, for roof replacements unless project
already has CD-2 approval. New roofs must have thermal resistance of at least R-30

2.4.1 Performance Status
Currently, approximately 23% (193K GSF) of total site roof area (850K GSF) currently
comply with cool roof requirements. Jefferson Lab is tracking all of its future cool roof
activities in the FIMS database.

2.4.2 Projected Performance
New construction and major renovation projects currently under construction. TEDF
and Test Lab renovation are designed to include cool roof materials to comply with R-
30 insulation and roof reflectivity requirements. Additional 108,900 Sq Ft of roof
replacement / cool roof upgrade is scheduled to be completed in FY 2012. A site wide
condition assessment of an additional 333K Sq Ft of existing roof is also scheduled in FY
2012. All new construction projects will comply with cool roof requirements.

2.5 Annual Electric Consumption from renewable Sources

SSPP Goal 1.5 - 7.5% of annual electricity consumption from renewable sources by FY '13
and thereafter (5% FY 10 - FY'12)

2.5.1 Performance Status
Jefferson lab has and continues to invest and implement renewable energy
technologies. Specifically, several existing administrative and industrial facilities on the
Jefferson Lab site utilize geothermal heat pump systems. Jefferson Lab installed several
exterior solar powered parking lot style lights, and purchased Renewable Energy
Certificates (RECs) equivalent to 5% of the total Mwh consumption of electricity in FY
2011.

2.5.2 Projected Performance
The following renewable energy actions are being planned for the next few years:

o Evaluate feasibility of on-site utility scale renewable (i.e.: Biomass) electric
energy generation system, and solar PV system through a Power Purchase
Agreements (PPAs) in FY 2012.

o Purchase RECs equivalent to 5% of total Mwh consumption FY 12 and 7.5% of
total Mwh consumption by FY 2013 and thereafter.

Continue implementation of exterior solar powered lighting.

o Install a solar thermal system to satisfy domestic water heating requirements for
the TEDF project.

o Continue implementation of geothermal heat pump systems.

2.6  Alternative Fuel Consumption, 10% Annual Increase by FY ‘15
SSPP Goal 1.6 - 10% annual increase in fleet alternative fuel consumption by FY ’'15 relative
to a FY ’'05 baseline

12



2.6.1 Performance Status

Alternative fuel consumption increased annually to 2,195 Gallons in FY '11 compared to
zero consumption in FY ’05. Installation of an E-85 storage and fueling facility in FY '11
provides on-site access for alternative fuel. Prior to the installation of the on-site fueling
system, Alternative Fuel Vehicles (AFVs) were required to travel to off-site sources of E-85.

2.6.2 Projected Performance
Jefferson Lab has increased alternative fuel consumption 100%, and will continue to
maintain consumption of E-85 fuel; achieving the alternative fuel consumption goal.

2.7  Annual Petroleum Consumption, 2% Annual Reduction by FY ‘15
SSPP Goal 1.7 - 2% annual reduction in fleet petroleum by FY ’15 relative to a FY '05
baseline

2.7.1 Performance Status

The annual 2% reduction rate for FY'11 = 12% (2% / 6 years) vs. FY '05. Jefferson Lab’s
fleet petroleum consumption decreased 19% to date vs. FY '05 baseline, exceeding the 2%
annual reduction rate.

2.7.2 Projected Performance

Construction projects requiring gasoline powered leased vehicles contribute to a
temporary increase in gasoline consumption. However, construction activity involving the
gasoline powered leased vehicles will be completed prior to FY '15, and Jefferson Lab will
achieve the fleet petroleum goal of 20% (2% / 10 years) reduction by FY "15.

2.8 Alternative Fuel Vehicles (AFV), 75% of Light Duty Vehicles by FY ‘15
SSPP Goal 1.8 - 75% of light duty vehicle purchases must consist of alternative fuel vehicles

by FY ‘15

2.8.1 Performance Status
Jefferson Lab’s inventory of light duty vehicles includes 15 vehicles. To date, a quantity of
13 or 87% of these vehicles are AFV’s.

2.8.2 Projected Performance
Jefferson Lab will maintain or increase the current light duty AFV ratio, exceeding the 75%
goal by FY "15.

2.9 Fleet Inventory, Reduce by 35% next 3 Years
SSPP Goal 1.9 - Reduce fleet inventory by 35% within the next 3 vears relative to a FY '05
baseline
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2.9.1 Performance Status
Jefferson Lab’s FY '05 baseline fleet and / or authorizations = 30 vehicles

2.9.2 Projected Performance
Phase 1 - reduce fleet by 5 vehicles in calendar year 2011 (returning 4 GSA leased
vehicles and 1 authorization)
Phase 2 - return 6 vehicles by FY 13 end, achieving a 36% reduction from the FY '05
baseline.

2.10 Scope 3 GHG Reduction, 13% by FY ‘20
SSPP Goal 2.1 - 13% Scope 3 GHG reduction by FY '20 from FY '08 baseline

2.10.1 Performance Status

Table 5 indicates Scope 3 GHG Fugitive Emissions, Natural Gas, Fleet Petroleum (gas /
diesel) emissions by category for FY ‘08 verses FY "11.

Table 5 - Scope 3 Fugitive GHG Emissions

MTCO2e MTCO2e MTCO2e
Scope 3 GHGs FY ‘08 FY ‘11 Difference % Change
T & D Losses *2,445 *2,640 +195 +7.9%
Staff Commuting 1,347.3 1,910 +562.7 +38.9%
Business Air 600 692 +92 +15.3%
Travel
Business Ground 129.9 76 -53.9 -41%
Off-Site Landfill 384.04 231 153.4 -39.8%
Off-site 4.86 7 +2.14 +44%
Wastewater
Total Scope 3 4,938.1 5,556 +617.9 +12.5%

*T&D Losses = actual utility T&D percentage (3.783%) vs. national average (6.183%)

2.10.2 Projected Performance
Jefferson Lab will develop policies and programs in FY 12 to reduce employee
commuting emissions in compliance with SSPP focus on:
e Ensuring all sites have a telework policy and encourage telework and alternative
work schedule programs
e Promoting carpooling / vanpooling
e Promoting public transit and shared-commuting modes where available

Multiple strategies to achieve a 13% Scope 3 goal are required, including establishing
staff commuting GHG reduction goals and implement a phased program of combined

telework, alternative work schedule and car pooling starting in FY ‘12. Further, identify

and implement initiatives to reduce landfill GHG through additional recycling /

14



diverting non-hazardous trash, and video conferencing to reduce GHG emissions from
Bus Air and Ground travel.

2.11 HPSB Guiding Principle Compliance, 15% of Buildings >5K GSF by FY ‘15
SSPP goal 3.1 - 15% of existing buildings greater than 5K GSF are compliant with the
Guiding Principles of HPSB by FY ‘15

2.11.1 Performance Status
Jefferson Lab’s High Performance Sustainable Building inventory of buildings greater
than 5,000 square feet includes 15 buildings, as indicated in worksheet 5.3 “Existing
Bldgs. HPSB” = 15 Buildings. To date, 5 of the 15 (33%) buildings have achieved partial
compliance with the guiding principles and are targeted for 100% compliance by FY
"15.

2.11.2 Projected Performance
Targeted High Performance Sustainable Building compliance includes two LEED Gold
designed new construction facilities due for occupancy in FY 12 and FY 13. LEED
certification of these new facilities is anticipated to occur within 12 months following
occupancy, and prior to FY "15. Further, 3 existing buildings, scheduled for renovation
project completion prior to FY 15 include modifications that will contribute to
achievement of all High Performance Sustainable Building guiding principles. Jefferson
Lab is on schedule to exceed the 15% compliance goal.

2.12 New Construction / Major Renovations, LEED Gold
SSPP goal 3.2 - All new construction, major renovation, where the work exceeds $5 Million,
is LEED Gold certified or equivalent

2.12.1 Performance Status
One new construction project (Technology and Engineering Development Facility) and
one major renovation project (Test Lab) exceeding $5Million is currently under
construction. Both projects are designed to achieve LEED Gold certification and comply
with the High Performance and Sustainability Guiding Principles.

2.12.2 Projected Performance
The Technology and Engineering Development Facility is scheduled for occupancy in FY
12, and the Test Lab project is scheduled for occupancy in FY '13. Both projects
anticipate LEED Gold certification within 12 months of occupancy.

2.13 Water Intensity Reduction, 26% by FY ‘20
SSPP Goal 4.1 - 26% water intensity reduction by FY '20 from a FY '07 baseline

2.13.1 Performance Status
Water intensity (potable water use per GSF) at Jefferson Lab is primarily (75%)
consumed for cooling tower operations and landscape irrigation. Water intensity to
date has increased approximately 5.5% compared to the FY 2007 baseline. As indicated
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in the Executive Summary, continued increase in water intensity is expected due to
expansion of the scientific mission and related thermal energy (cooling tower)
requirements.

2.13.2 Projected Performance

A significant water intensity reduction opportunity is available through replacement of
potable water for cooling tower needs with an alternative non-potable water source.
Currently, Jefferson Lab is evaluating both reuse water and desalination strategies to
provide thermal energy for cooling tower operations. The reuse water strategy utilizes
Type 1 waste water supply from the local sanitation authority. The desalination water
approach again utilizes support of the local water authority to install and maintain a
deep well system to extract and treat brackish water for cooling tower use. Both of
these solutions could produce an adequate supply of thermal energy cooling to reduce
Jefferson Lab’s potable water intensity to approximately 32 Gal per GSF. Compared to
the FY '08 water intensity baseline of 63.8 Gal per GSF, this reduction represents a
potential 50% water intensity reduction, benefiting both Jefferson Lab’s achievement of
the 26% water intensity goal, and the DOE Office of Science collective goal by FY "20.

Chart 3 depicts the Water Intensity estimated increases / decreases (Gal / GSF) from water

red

uction strategy to achieve a 26% water intensity reduction goal (47.2 Gal / GSF) by end

of FY '20.
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Table 6 depicts the water intensity reductions by year in gallons per gross square foot to achieve
the 26% reduction goal by FY ‘20

Table 6 -Key Performance Indicators Water Use Intensity / FY °20 Goal =47.2 Gal / GSF

Actual Gal / Projected Gal / GSF | Project / Funding
GSF Initiative Source (i.e.:
Description GPP, SLI, etc.)
FY ‘07 63.81 Gal / GSF
FY ‘08 64.22 Gal / GSF
FY ‘09 65.78 Gal / GSF
FY ‘10 66.70 Gal / GSF
FY ‘11 67.35 Gal / GSF
FY ‘12 68 Gal / GSF
FY ‘13 68 Gal / GSF
FY ‘14 90 Gal / GSF
FY ‘15 110 Gal / GSF 12 GeV
FY ‘16 32 Gal / GSF Desalination / SLI/GPP
Reuse Project
FY ‘17 32 Gal / GSF
FY ‘18 32 Gal / GSF
FY ‘19 32 Gal / GSF
FY 20 32 Gal / GSF

2.14 ILA Water Consumption Reduction, 20% by FY ‘20
SSPP Goal 4.2 - 20% water consumption reduction of industrial, landscaping and
agricultural (ILA) water by FY '20 from a 2010 baseline.

2.14.1 Performance Status
Jefferson Lab does not use ILA (non potable water) for industrial, landscaping or
agricultural purposes.

2.14.1 Projected Performance
Jefferson Lab does not plan to use ILA (non potable water) for industrial, landscaping or
agricultural purposes.

2.15 Recycling and Waste Diversion, 50% by FY '15

SSPP Goal 5.1 -Divert at least 50% of non-hazardous solid waste, excluding construction
and demolition debris, by FY ‘15

SSPP Goal 5.2 -Divert at least 50% of construction and demolition materials and debris, by
FY ‘15
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2.15.1 Performance Status
Jefferson Lab aggressively recycles non-hazardous solid waste. Of the 527.56 tons of
non-hazardous solid waste produced in FY '11, approximately 61% or 205 tons of
building and office waste, paper and metal was recycled. Further, 3,706 tons of the total
construction, demolition materials, and debris produced in FY '11, 3,595.28 tons, or
97% was recycled / diverted from landfill deposit.

2.15.2 Projected Performance
Jefferson Lab will continue to recycle non-hazardous waste, and construction materials
and debris to continue to exceed the 50% recycling goal by FY "15.

2.16 Procurements Meet Sustainability Requirements (95% each year)
SSPP Goal 6.1 - Procurements meet sustainability requirements and include acquisition
clause (95% each year)

2.16.1 Performance Status
FAR clauses regarding sustainability included in all appropriate acquisition contracts

2.16.2 Projected Performance
Implement compliance measurement procedures in FY 12 to assure 95% compliance.
Continue current practices that achieve the 95% goal

2.17 Data Centers, Metered to Measure Monthly Power Utilization Effectiveness
(PUE) by FY ‘15
SSPP Goal 7.1 - All data centers are metered to measure monthly PUE (100% by FY '15)

2.17.1 Performance Status
Supply power to all data centers are currently metered to measure total data center
electrical power. Metered data is integrated with a recently commissioned site wide
system with software capable of calculating monthly Power Utilization Effectiveness
values.

2.17.2 Projected Performance
Install additional electric meters to measure computer room A/C in FY 12 to perform
PUE measurement. Although electrical consumption for the data centers is currently
metered, as stated above, some cooling energy load is satisfied by chilled water sources
that are not metered at the data center. Subsequently, planning to install additional
BTU meters for each data center in FY "12 to capture the total data center energy load.

2.18 Data Centers, Annual Weighted (PUE), 1.4 by FY ‘15
SSPP Goal 7.2 - Maximum annual weighted average Power Utilization Effectiveness (PUE)
of 1.4 by FY ‘15
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2.18.1 Performance Status
Jefferson Lab owns and operates two on site data centers, with a combined square
footage of approximately 13,500. Both centers are located in the same facility and
independently electrically powered and served with chilled water for Computer Room
Air Conditioning (CRAC) unit cooling. The current calculated weighted average Power
Utilization Effectiveness value is 2.68. Tier I data center PUE = 2.12. Tier Il data center
PUE = 4.03.

2.18.2 Projected Performance
The Tier III data center is currently under significant renovation, reducing square
footage by approximately 50% and CRAC unit cooling requirements by 25%. Following
completion of renovations, a Data Center Pro energy assessment will be conducted to
determine a more accurate data center profile, and reduced PUE value.

2.19 Electronic Stewardship, Power Management (100% PC'’s)
SSPP Goal 7.3 - Electronic Stewardship - 100% of eligible PC’s, and monitors with power
management actively in use by FY ‘12

2.19.1 Performance Status
Currently Jefferson Lab utilizes a central power management system for 100% of
Windows desktop PC’s and monitors that can “hibernate” without impacting lab
mission operations. Laptops are also independently versus centrally power
management enabled.
Printing operations are also managed for maximum efficiency. Default queue settings
for printers are set for duplex printing in black and white. Users must explicitly select
simplex or color printing. Additionally, power management settings on printers /
copiers are set to “sleep mode” when idle for a prescribed time period.

2.19.2 Projected Performance
A new version of the power management software utilized at the lab (called Surveyor)
is reported to support Mac desktop power management. Jefferson Lab IT organization
plans to investigate and implement this feature when available.

2.20 Regional and Local Transportation Planning

2.20.1 Performance Status
Jefferson Lab’s Environmental, Safety, Health & Quality organization participates with
emergency management organizations (Virginia Emergency Management Association
and the Local Emergency Planning Committee) that address local transportation issues
regarding disaster planning. The Jefferson Lab campus location qualifies for LEED
“Development Density & Community Connectivity” credit for previously developed sites
requiring pedestrian access to 10 basic services located within a %2 mile radius, and at
least one residential zone of 10 units per acre. Although existing public transportation
to / from the Jefferson Lab suburban campus is currently limited, the site does qualify
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for LEED “Public Transportation” credit requiring a minimum of one stop on two bus
lines accessible within % mile of a pedestrian route.

2.20.2 Projected Performance
e Develop and implement alternative staff commuting programs to reduce regional
transportation congestion in FY '12.
e Ensure participation in regional transportation planning is incorporated into site
policy and guidance documents in FY’ 12.

e Identify regional transportation planning, ecosystem, watershed, and environmental
management initiatives affecting sites and opportunities to work with local
authorities to align energy policies and placement of renewable energy
infrastructure.

2.21 Site Innovation

2.21.1 Performance Status
Jefferson Lab is engaged, in conjunction with other DOE laboratories and the
international scientific community, in the advancement of innovative technology for
sustainable energy supply beyond 2020.

Accelerator-Driven Systems for Sustainable Energy

Such systems offer certain potential enhancements in the exploitation of nuclear fission as
a manageable source of energy. These enhancements primarily concern safety, waste
management and perhaps proliferation. They require the development of very high power
10-20 MWatt class proton accelerators. Jefferson Lab has some key expertise which could
be applicable through a targeted research and development program. Pilot projects which
may play a key role are being planned in other countries.2.21.2 Projected Performance
The aforementioned projects could be operational in 2025 and full scale could likely occur
in the subsequent decade. Jefferson Lab is actively seeking opportunities consistent with
the Office of Science mission to participate in such activities.

3 Climate Change Adaptation

3.1 Performance Status

Jefferson Lab has recently joined the Climate Change Adaptation working group.
Subsequently, specific Jefferson Lab climate change high level vulnerability assessments
and contingent planning has not occurred to date.

3.2  Projected Performance

As indicated in the SSPP guidance, climate change adaption will be part of the FY '13 SSPP
and may require measurable goals and milestones. Jefferson Lab will begin to consider how
to include climate change adaptation planning in the SSP.
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4 Sustainability Transformation Team

Jefferson Lab has established a Sustainability Transformation Team (STT) including a cross
section of organizational disciplines. STT representation includes:

e Chief Operating Officer

e ESH&Q Management

e IT / Data Center Management

e Facilities Maintenance / Energy Management & Construction

e Fleet Management

e Accelerator Operations / R&D

e Experimental Nuclear Physics

e Free Electron Laser Management

The Jefferson Lab STT has identified and developed HEMSF energy reduction projects with
significant potential impact to Scope 2 GHG reductions. Projects are detailed in CEDR tab
3.5 “Conservation & RE Measures.

In addition, Jefferson Lab has engaged the Environmental Protection committee within the
ESH&Q organization in sustainability initiatives including promotion of sustainability
awareness throughout the lab.

5 High Energy Mission Specific (HEMSF)

5.1 HEMSF Description
Jefferson Lab’s list of “excluded” facilities includes all equipment and operations that
support the scientific mission of the laboratory and qualify as HEMSF. List of HEMSF
and respective FIMS identification as shown in Table 7:
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Jefferson Lab HEMSF qualified facilities, FIMS identification and size (GSF)

Table 7 - HEMSF List / FIMS

Property

FIMS Real Property Property Name Gross SF.
ID Unique ID
999 137536 Accelerator Tunnel 111,810
08 130258 Central Helium Liquefier (CHL) 21,731
97 130256 Counting House 17,101
39 137579 East ARC Service (E2) 460
49 137580 East ARC Service (E3) 548
63 137582 East ARC Service (E4) 460
50 137581 East ARC Service (E5) 548
102 130260 End Station Refrigeration (ESR) 3,005
104 208920 End Station Refrigeration (ESR)II 6,638
101 141725 Experimental Hall A 34,861
94 141723 Experimental Hall B 17,706
96 141724 Experimental Hall C 28,415
18 134102 Free Electron Laser (FEL) 31,893
91 137539 Hall A Beam Dump Cooling 630
95 137550 Hall C Beam Dump Cooling 630
53 137524 Injector Service 3,402
85 130257 Machine Control Center (MCC) 7,626
67 137567 North Access 8,535
21 137589 North Extractor Service (E1) 460
01 137526 North LINAC 12,850
92 137621 Service Building 2,487
38 137565 South Access 8,535
82 137598 South Extractor Service (W1) 2,289
02 137527 South LINAC 12,850
68 137586 West ARC Service (W2) 1,217
56 137585 West ARC Service (W3) 460
40 137583 West ARC Service (W4) 460
45 137584 West ARC Service (W5) 548
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5.2  Actual and Projected Electricity

Chart 4 depicts projected annual Mwhs consumption for HEMSF and Site (non-HEMSF) buildings and accelerator operations.
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Chart 4 - Electricity Usage Projection HEMSF
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