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I. Executive Summary

Brookhaven National Laboratory (BNL) is operated and managed for the Department of Energy Office of
Science (DOE-SC) by Brookhaven Science Associates (BSA), a partnership formed by Stony Brook
University (SBU) and Battelle Memorial Institute. For more than 65 years, the Laboratory has played a
lead role in the DOE Science and Technology mission and continues to contribute to the DOE missions in
physical, energy, and life sciences, with additional expertise in environmental sciences, energy
technologies, and national security. BNL is staffed by over 3,000 research and support employees and
hosts an even greater number of facility users, guest researchers, and scientists annually.

To date, seven Nobel Prizes have been awarded for discoveries made at the Laboratory throughout its
history. The Laboratory operates from an extensive campus located in Upton, New York, on 5,320 acres
with approximately 4.9 million gross square feet (gsf) of space in over 300 buildings.

With a long-standing expertise in accelerator science and technology, BNL conceptualizes, designs,
builds, and operates major scientific facilities and makes them available to university, industry, and
government researchers in support of the SC mission. The sustainability vision for BNL leverages this
unique combination of access to diverse research talent, stewardship for a significant national research
infrastructure, and a location in the energy intensive northeastern United States.

As a result, BNL is well established as a northeastern regional resource for sustainability expertise and is
effectively utilizing its physical infrastructure to demonstrate sustainability technology. This approach to
development and deployment of technology, combining the unique resources of both research and
operations, is the vision of the BNL Site Sustainability Plan (SSP) to help ensure a successful future for
our nation.

The Laboratory’s efforts in sustainability focus on four broad principles:

1. Striving to be climate neutral through reducing energy use and effective energy management;

Lowering the environmental impact of the campus through sustainable infrastructure;

3. Leveraging research in conjunction with our operations and in support of the northeastern
region; and

4. Fostering a culture of sustainability with our employees and our community.

N

The Laboratory remains strongly committed to supporting and achieving the targets in the DOE Strategic
Sustainability Performance Plan (SSPP). Leadership in sustainability is demonstrated through the
Laboratory’s management practices, stewardship of the BNL campus, as well as research and education
programs. The efforts in sustainability are communicated widely across the Laboratory and the Senior
Leadership team remains engaged.

In FY15, the Laboratory established a Sustainability Awareness and Engagement team with members
from Operations and Science organizations across the Laboratory. The focus was to identify human
behavior elements to enhance the BNL Site Sustainability Program and foster a culture of sustainability
across the Laboratory. Using smaller working groups, materials and tools were developed to further
educate employees and guests on how to reduce their environmental impact at the Laboratory. Most



notably, a new BNL sustainability website was published in early October 2015. We are committed to
maintaining this site as a resource for our Laboratory community.

BNL continues to capitalize on efforts from a strong energy management program that has existed for
decades at BNL to achieve substantial reductions in our greenhouse gas (GHG) footprint. Strong
relationships with local utility providers has been a business strength of the Laboratory for many years
to ensure cost effective power rates for operating the energy intensive user facilities and general
infrastructure. BNL continues to collaborate with the local utilities to leverage purchasing power and
assist in renewable energy production to jointly support the goals of BNL and the New York region.

The Long Island Solar Farm (LISF), a solar photovoltaic (PV) power plant, was developed through a
collaboration that included BP Solar, the Long Island Power Authority (LIPA), and DOE. The LISF, located
on the BNL site, began delivering power to the LIPA grid in November 2011. The LISF is made up of
164,312 PV panels and can produce up to 32 MW of electricity, making it the largest solar PV power
plant in the eastern United States. In FY15, the LISF provided 51.4 million kilowatt hours per year
(kWh/yr) of clean renewable energy to Long Island.

Additionally, the Laboratory has developed the Northeast Solar Energy Research Center (NSERC) on its
campus that serves as a solar energy research and test facility for the solar industry. The mission of the
NSERC is to support the expansion of solar power by providing high-quality data, field-testing, analyses,
and solar energy expertise to address technical, economic, environmental, and policy issues facing solar
power deployment in northeastern climates. The NSERC will be a proving ground for BNL and our
industrial partners to test new solar technologies, including electrical inverters, storage devices, and
solar modules, which effectively adds solar energy research to the user facility portfolio of BNL. The
NSERC became operational in May 2014 and produced approximately 720,000 kWh of solar PV
generation in FY15. The Laboratory was also awarded a grant from the Sustainability Project Office in
FY15 to further build out this array, and this work will be initiated in FY16.

These projects demonstrate how BNL is continuing to collaborate with many organizations both
internally and externally to enhance research at the Laboratory with the sustainability goals in mind.
Staff members from the BNL Environment, Biology, Nuclear Science, and Nonproliferation (EBNN)
Directorate, Facilities & Operations (F&QO) Directorate, Information Technology Division (ITD), and the
DOE Brookhaven Site Office (BHSO) have been instrumental in preparing our research agenda and
developing a plan to bring it to fruition. External collaborators include BP Solar, LIPA, SBU, and others.

BNL remains committed to complying with GHG-specific targets as well as the other objectives and goals
of the DOE SSPP. BHSO, with support from BNL staff, awarded a Utility Energy Service Contract (UESC)
on October 22, 2013. Energy conservation measures associated with this project include improved
efficiency in supplying chilled water, upgraded lighting throughout the Laboratory, and the installation
of building controls with enhanced temperature setback. Phase | implementation of the UESC was
completed in May 2015. The improvements are expected to reduce the Laboratory’s annual energy
intensity by approximately 11% compared to baseline measurements, and reduce GHG emissions by
over 7,000 MtCO,e per year.

BNL’s Modernization Project Office (MPO) continues to ensure that at least 15% of existing buildings
greater than 5,000 gsf are compliant with the Guiding Principles (GPs) of High Performance Sustainable
Buildings (HPSB) by 2015. In FY15, DOE revised the goal to allow evaluation based on square footage. As
a result of this change, the total square footage of HPSB at BNL is 22%.
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Water reduction has been a major focus of the BNL sustainability effort. In FY14, BNL completed a
project to re-route the treated effluent from the Sewage Treatment Plant (STP) to a groundwater
recharge system. Currently, over 80% of BNL's water consumption is returned and recharged to
groundwater at potable water quality. As a result of longstanding water reduction and conservation
program, BNL has already achieved substantial reductions in water usage through the years (about 55%
since 1999). When normalized by site growth (building area in gsf), BNL's annual water use intensity has
decreased from 101 gallons per square foot to 86 gallons per square foot, a 14.9% water usage
reduction since base-year 2007. In the future, however, Laboratory growth will tend to increase water
use. Implementing further water conservation measures will be a significant economic challenge for
BNL, as water is plentiful and inexpensive and further water reduction is capital and labor intensive.

BNL’s construction and demolition recycling rate for concrete remains strong. The Laboratory recycles
95% of construction, demolition, and wood debris. Concrete and stone/brick demolition debris are
stored on-site and then converted to Recycled Concrete Aggregate (RCA) using a concrete crusher. The
generated RCA is then used as road base on the Lab’s firebreak roads or as underlay in parking areas.

BNL has also had considerable success in reusing and recycling assets from the National Synchrotron
Light Source | (NSLS 1), which was permanently removed from service on September 30, 2014. Over $74
million of equipment was removed for reuse at NSLS-Il and across the BNL campus, in addition to over
$2 million of equipment and material that will be reused at Argonne National Laboratory (ANL) and Yale
University. Additionally, more than 1.4 million pounds of material has been recycled, while returning
$600,000 to the project and avoiding more than $200,000 in waste disposal costs.

The Laboratory continues to be committed to sustainable purchasing, and actively reviews and
incorporates Environmental Protection Agency (EPA) recommendations for specifications that designate
environmentally preferred products and services on a case-by-case basis. Currently, most of BNL’s
custodial products are Safer Choice or Green Seal products. All new or replacement water fixtures are
evaluated for WaterSense-certified products, if applicable. Most computer products have been certified
as EPEAT and both EnergyStar and/or FEMP products have been prioritized within the Laboratory’s
contracts.

Brookhaven remains strongly committed to supporting and achieving the targets in the DOE SSPP, and
continues to seek out additional ways to reduce our environmental impact.



Table 1: Summary Table of Strategic Sustainability Performance Plan Goals, BNL's Performance Status,
Planned Actions, and Risks

SSPP Performance Status through Planned Actions and Risk of
Goal DOE Goal 0 Non-
FY 2015 Contribution .
# attainment
Goal 1: Greenhouse Gas Reduction
1.1 50% Scope 1 & 2 GHG | The FYO08 baseline was Continuing efforts for Low
reduction by FY 2025 205,628 MtCO,e. In FY15, FY16 include 15 MW of
from a FY 2008 BNL's Scope 1 and 2 GHG hydropower, the LISF,
baseline (2015 target: | emissions totaled 120,583.7 | the 500 kW on-site
19%) MtCO,e—a decrease of photovoltaic (PV)
41.4% against the FY08 research array,
baseline. Renewable Energy Credit
(REC) purchases, and
Note: The total above is in energy intensity
accordance with the CEDR. reduction through the
However, this value does not | Utility Energy Service
reflect adjustments by the Contract (UESC) Phase |,
Sustainability Performance which was completed in
Office (SPO) for the Long May 2015.
Island Solar Farm (LISF). BNL
estimates the total FY15 The UESC Phase | was a
GHG value to be great success. As savings
approximately 99,000 and performance are
MtCO.e. verified, BNL will likely
initiate a Phase Il effort
in FY16.
Given the encouraging
results of a “right-sized”
Combined Heat and
Power (CHP) study in
2015, a follow-on study
will be pursued in 2016.
1.2 25% Scope 3 GHG Scope 3 GHG emissions are Planned efforts include Medium

reduction by FY 2025
from a FY 2008
baseline (2015 target:
6%)

up 0.4% from the 2008
baseline of 20,136 MtCO,e
to 20,207 MtCO.e in FY15.

continued promotion of
the Two for Tuesdays
rideshare initiative;
encouraging greater use
of BlueJean
teleconferencing
services; improving
metrics for telework and
compressed work




scheduled using
PeopleSoft HR time
reporting records;
completing the
Commuter Choice
website; and changing
the standard allowable
rental in domestic and
foreign travel standard
procedures from a mid-
size to a compact
vehicle.

Goal 2: Sustainable Buildings

2.1 25% energy intensity BNL’s FY15 energy intensity | As savings and High
(Btu per gross square | was 243,130 Btu/gsf. This performance for UESC
foot) reduction in level represents a Phase | are verified, BNL
goal-subject buildings, | cumulative reduction of will likely initiate a Phase
achieving 2.5% 24.9% from the FY03 Il effort in FY16 to
reductions annually, baseline of 323,780 Btu/gsf. | address the latest Energy
by FY 2025 from an FY Intensity reduction goal
2015 baseline The UESC Phase | was of 25%.

completed in May 2015.

Some of the energy savings Continued emphasis will

are reflected in the FY15 be placed on the

energy intensity value. importance of building
temperature setback in

The Temperature Setback FY16.

Policy was communicated to

the Laboratory via several

methods, including Earth

Day events and

presentations to Facility

Project Managers

(FPMs)/Facility Complex

Managers (FCMs) and

Laboratory management.

2.2 EISA Section 432 100% completed within the | Green Energy Surveys Low

energy and water
evaluations

last four years.

25% of our buildings were
surveyed by VFA in FY15.
The reporting format has
been revised to better
emphasize potential energy
projects.

are in process and on
schedule. BNL will
continue with the cost-

effective Energy Survey/

Facility Condition
Assessment (FCA)
approach in FY16 and
beyond.




2.3 Meter all individual The status of individual Additional meter Low
buildings for building metering is as installations are ongoing.
electricity, natural follows:
gas, steam, and water, BNL is investigating the
where cost-effective e Electric: +100% (of need for additional sub-
and appropriate. appropriate meters) meters for any IT loads

e Natural Gas: 100% that are not on the

e Steam:93.3% uninterruptible power

e Chilled Water: 100%. circuits. A potential
project to relocate and
consolidate BNL data
centers provides an
opportunity to improve
data center performance
and metering.

2.4 At least 15% (by BNL achieved the goal in BSA will continue to Low
building count or FY15 and currently has 22% | design new construction
gross square feet) of of square footage classified renovations greater than
existing buildings as HPSB. 5,000 gsf to meet the
greater than 5,000 gsf HPSB requirements.
to be compliant with
the revised Guiding
Principles for HPSB by
FY 2025, with progress
to 100% thereafter.

2.5 Efforts to increase The Discovery Park project Efforts to continue the Low

regional and local
planning coordination
and involvement

continued to receive high
visibility among state and
local agencies and was a key
element in several regional
economic development
initiatives in FY15.

A Sustainability Awareness
and Engagement team was
established to enhance the
BNL Site Sustainability
Program and foster a culture
of sustainability across the
Laboratory. Using smaller
working groups, materials
and tools were developed,
including videos, posters,
and a new BNL Sustainability
website.

realization of Discovery
Park will continue to
move forward with
support from local,
regional and federal
stakeholders.

In FY16, the BNL
Sustainability website
will be reviewed and
updated as necessary.

The deer management
strategy will need to be
revisited due to financial
risks of performing a
maintenance cull in
FY16.

The Laboratory will




Deer management
successfully reduced the
deer population by
approximately 300.

The Laboratory made a
commitment to implement
best management practices
established by the Pollinator
Task Force and has begun to
review implementation
strategies for the Lab site.

The Laboratory continued to
support local and federal
efforts to reduce reliance on
petroleum by supporting
programs and events to
reduce the use of single
occupancy vehicles.

continue to work to
implement best
management practices
established by the
Pollinator Task Force.

The Laboratory will
continue to support local
and federal efforts to
reduce reliance on
petroleum.

2.6a | Net Zero Buildings: n/a BSA will start evaluating High
Percentage of the existing net-zero
site’s existing buildings to see what
buildings above 5,000 technologies exist to
gsf intended to be help achieve this goal.
energy, waste, or
water net-zero
buildings by FY 2025.
2.6b | Net Zero Buildings: n/a BSA will start evaluating High
Percentage of new existing net-zero
buildings (>5,000 gsf) buildings to see what
entering the planning technologies exist to
process designed to help achieve this goal.
achieve energy net-
zero beginning in FY
2020.
2.7 Data Center An initial power utilization BNL is investigating the Medium

Efficiency: Establish a
power usage
effectiveness target in
the range of 1.2-1.4
for new data centers
and less than 1.5 for
existing data centers.

effectiveness (PUE) study
indicated current PUE to be
above 1.6. Additional
electric meters and one new
chilled water meter were
installed in FY14. Efforts to
identify and install
additional metering
continued so that a more

need for additional sub-
meters for any IT loads
that are not on the
uninterruptible power
circuits.

There is a potential
project under
development that will
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accurate PUE for each data
center may be measured
and monitored.

A comprehensive evaluation
of the metering for the main
data center in Building 515
was completed. The PUE for
FY14 was determined to be
1.41.

This was based on actual
metered energy for over
94% of the total energy use.
Approximately 6% was
estimated based on
empirical data.

relocate the existing
data center to a new
building. The new facility
will be designed to
achieve the lowest PUE
that is cost-effective.

Goal 3: Clean & Renewable Energy

3.1 “Clean Energy” n/a Planned actions include Low
requires that the continued operation and
percentage of an expansion of the
agency’s total electric Northeast Solar Energy
and thermal energy Research Center (NSERC)
accounted for by facility; REC purchases as
renewable and necessary to meet both
alternative energy the Renewable and new
shall be not less than: Clean Energy Goals; and
10% in FY 2016-2017, continued investigation
working towards 25% and analysis of a CHP.
by FY 2025.

3.2 “Renewable Electric BNL purchased 43 million A CHP using biomass fuel Low

Energy” requires that
renewable electric
energy account for
not less than 10% of a
total agency electric
consumption in FY16-
17, working towards
30% of total agency
electric consumption
by FY 2025.

kWh of RECs, which equals
8.94% of BNL's total usage
of electric and thermal
energy. When the NSERC
output is added, the total is
9.1%. Note: FY15 goal from
last year’s SSP was 7.5%

The LISF began operations in
November 2011 and in FY15,
provided 51.43 million
kWh/yr of clean renewable
energy to Long Island.

The on-site NSERC solar

is not practical at BNL.
However, new
requirements as part of
E.O. 13693 will count the
thermal energy from a
CHP as “clean” energy.

BNL recently learned of
approval for SPOFOA
funding to install an
additional 200 kW of
solar PV at the NSERC
facility in FY16.

RECs will be purchased

11




array became operational in | as necessary to fully
May 2014. In FY15, NSERC meet the goal.
produced ~720,000 kWh.
Goal 4: Water Use Efficiency and Management
4.1 36% potable water Annual water use intensity BNL's Water Medium
intensity (Gal per has decreased from 101.2 Management Plan will
gross square foot) gallons per square foot to continue to be
reduction by FY 2025 86.1 gallons per square foot, | implemented, and BNL
from a FY 2007 a 14.9% water usage will continue to utilize
baseline. (2015 target: | reduction since base-year water-efficient processes
16%) 2007. and plumbing fixtures to
conserve water.
The Sewage Treatment Plant
(STP) modification to Reconstruction of Well
recharge treated effluentto | House No. 12 (in design)
groundwater became and reduction of Water
operational in October 2014. | Treatment Plant (WTP)
About 80% of BNL's total filter back-wash cycles
water “usage” is recharged/ | could reduce BNL's
recycled to the source water usage by 3% to
groundwater beneath the 5%.
Laboratory.
It is expected that
increased science
activities, with their
need for accelerator
cooling, will increase
water consumption due
to cooling tower
evaporation.
4.2 30% water No permanent landscaping n/a n/a
consumption (Gal) or agricultural water use.
reduction of
industrial,
landscaping, and
agricultural (ILA)
water by FY 2025
from a FY 2010
baseline. (2015 target:
10%)
Goal 5: Fleet Management
5.1 20% reduction in This goal was surpassed with | This goal should be Low
annual petroleum a 53% reduction in considered part of 5.3,
consumption by FY petroleum consumption. which measures

12




2015 relative to a FY greenhouse gas
2005 baseline; emissions.
maintain 20%

reduction thereafter.

(2015 target: 20%)

5.2 10% increase in This goal was not met. The This goal should be High
annual alternative fuel | FYO5 baseline was very high, | considered part of 5.3,
consumption by FY and the Laboratory’s ability | which measures
2015 relative to a FY to purchase alternative fuel | greenhouse gas
2005 baseline; vehicles was not sufficient to | emissions.
maintain 10% increase | increase the already high
thereafter. (2015 baseline.
target: 10%)

5.3 30% reduction in FY14 Baseline: All new orders of leased Low
fleet-wide per- mile 706.87 gCO,e/mile vehicles are alternative
greenhouse gas fuel vehicles when
emissions reduction FY15 actual: available. The overall
by FY 2025 from a FY 671.25 gCO,e/mile gC0O,e/mile of the fleet
2014 baseline. (2015 will also decrease as
target: N/A; 2017 Decrease: 5% older vehicles are
target: 4%) replaced with newer,

more fuel-efficient
models.

5.4 75% of light duty 95% of light duty vehicles All new orders of leased Low
vehicle acquisitions ordered through the U.S. vehicles are alternative
must consist of General Services fuel vehicles when
alternative fuel Administration (GSA) in FY15 | available.
vehicles (AFV). (2015 were alternative fuel
target: 75%) vehicles.

5.5 50% of passenger N/A No actions planned for Medium
vehicle acquisitions FY16.
consist of zero
emission or plug-in
hybrid electric
vehicles by FY 2025.

(2015 target: N/A)

Goal 6: Sustainable Acquisition

6.1 Promote sustainable BNL has met the intent of BNL will be converting its Low
acquisition and this goal and has online purchasing to
procurement to the incorporated the required Vinimaya. A minimum of
maximum extent provisions and clauses 24 vendor catalogues are
practicable, ensuring within its contracts. expected to be up and
BioPreferred and operational by the end
biobased provisions of the fiscal year. In

13




and clauses are
included in 95% of
applicable contracts.

addition, “kits” will be
created that will direct
purchasers toward
Environmentally
Preferable Purchasing
(EPP) products so they
can make the
appropriate choices for
certain products.

Goal 7: Pollution Prevention and Waste Reduction
7.1 Divert at least 50% of | During FY15, BNL's annual BNL will evaluate the Low
non-hazardous solid diversion rate of non- economic feasibility of
waste, excluding hazardous solid waste was food waste composting
construction and approximately 74%, aided as a method of further
demolition debris. tremendously by the reducing waste sent to
amount of recycling during the Town’s transfer
the decommissioning of the | station.
National Synchrotron Light
Source | (NSLS-1).
7.2 Divert at least 50% of | The Laboratory recycles over | During FY16, BNL plans Low
construction and 95% it’s of construction, to mine concrete debris
demolition materials demolition, and woody from the Borrow Pit (the
and debris. debris. on-site concrete debris
storage area) and
generate Recycled
Concrete Aggregate
(RCA).
Goal 8: Energy Performance Contracts
8.1 Annual targets for A UESC (Phase I) was Preliminary audits for

performance
contracting to be
implemented in FY
2017 and annually
thereafter as part of
the planning of
section 14 of E.O.
13693.

awarded on October 22,
2013 and completed in May
2015. It is estimated to
result in a nearly 11%
reduction in energy
intensity.

Estimated annual energy
savings are ~$1.2 million.
Savings to-date are currently
being verified but are on
track to match or exceed the
estimate.

Energy conservation
measures include improved

additional scope (a
potential Phase Il) were
completed by two
independent ESCOs
during FY15.

BSA management feels it
is prudent to further
evaluate/verify the
savings from the Phase |
effort before making
recommendations on
Phase II.
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efficiency of supplying
chilled water; lighting
upgrades throughout the
Laboratory; and installation
of building controls with
enhanced temperature
setback.

Goal 9: Electronic Stewardship

9.1 Purchases — 95% of The contract governing the The Laboratory will Low
eligible acquisitions procurement of printers, continue to require that
each year are EPEAT- laptops, and desktop all printers, laptops, and
registered products. computers ordered through | desktop computers
the BNL E-Pro system ordered through the E-
requires that they have an Pro System have an
EPEAT “Gold” certification. EPEAT “Gold”
certification.
9.2 Power management — | All systems in the BNL BNL will continue to Low
100% of eligible PCs, domain that are capable of evaluate the feasibility of
laptops, and monitors | power management have extending the desktop
have power the setting enabled. computer power
management enabled. management policy to
other operating systems.
9.3 Automatic duplexing — | In FY15, the BNL Office of The majority of printers Low
100% of eligible Institutional Improvement and copiers are not
computers and published Managed Printing | centrally managed at
imaging equipment guidelines, which BNL. The Information
have automatic recommend the use of Technology Division (ITD)
duplexing enabled. network/department-wide does not monitor or
printers configured for black | configure duplex printer
ink only and duplex printing. | settings. Resources
permitting in FY16, ITD
will investigate
centralized printer
management and make
recommendations for
future upgrades.
9.4 End of Life — 100% of BNL computers available for | BNL will continue to Low

used electronics are
reused or recycled
using environmentally
sound disposition
options each year.

reuse are entered into a
Property Management pool.
During FY15, over 24 tons of
BNL computers and
peripherals were reused
internally.

Once a computer researches

reuse or recycle
electronics in an
environmentally sound
manner.
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the end of its useful life, it is
either put aside for the
Computers for Learning
Program or is recycled
through the Laboratory’s
computer recycling vendor.
The vendor is Responsible
Recycling (R2) certified.
During FY15, 45 tons of
electronics were recycled.

Goal 10: Climate Change Resilience

10.1 | Update policies to Aspects of climate change The Laboratory will Low
incentivize planning related to extreme weather | continue to update
for, and addressing events are considered in policies related to
the impacts of climate | long-range planning at BNL. | planning for and
change. addressing the impacts
of climate change,
particularly in regards to
extreme weather events.
10.2 | Update emergency The BNL Office of Emergency | All OEM plans and Low
response procedures Management (OEM) procedures will be
and protocols to maintains the Site reviewed or updated on
account for projected | Emergency Plan, Severe an annual basis, as
climate change, Weather Planning Guide, required by DOE
including extreme Hurricane Plan, and Site Loss | 0151.1C.
weather events. of Power Plan. All BNL OEM
plans and procedures are
reviewed or updated on an
annual basis, as required by
DOE 0151.1C.
10.3 | Ensure workforce The Laboratory has a The Laboratory will Low
protocols and policies | number of workforce continue to evaluate its
reflect projected policies and programs in workforce policies and
human health and place that reflect our programs in light of our
safety impacts of understanding of climate understanding of climate
climate change. change and its projected changes and its
impact on human health and | projected impact on
safety, in particular severe human health and
weather events. safety.
10.4 | Ensure site/lab In FY15, the Internal In FY16, increased Low

management
demonstrates
commitment to
adaptation efforts
through internal

Communications group
promoted sustainability
messages by way of articles,
posters, videos, web
features, and more. Some

communication will
occur regarding green
purchasing, networked
printing, and the
Laboratory's use of
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communications and
policies.

topics included promotion of
Earth Day, recycling days,
green purchasing, energy
use reduction, UESC news,
and the sustainability
website.

leased alternative fuel
vehicles.

10.5

Ensure that site/lab
climate adaptation
and resilience policies
and programs reflect
best available current
climate change
science, updated as
necessary.

BNL'’s strengthened their
collaboration with the
National Weather Service
on-site; initiated a project
funded by NYSERDA to
determine how fusion of
real-time weather data can
shorten recovery time for
utility system impacted by
severe weather; developed
a team to improve our
capabilities to model
regional climate; and
engaged with the New York
City Mayor’s office to
discuss collaborations on
solar forecasting and a city-
wide meteorological sensor
network.

In FY16, BNL plans to
collect, share, and report
meteorological data for
the site; publish a full-
length article on regional
climate modeling
relevant to NYC; finalize
the upgrade of
meteorological
measurement
equipment; and further
develop regional climate
modeling strength.

Low
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Il. Performance Review and Plan Narrative

1.1 Greenhouse Gas Reduction, Scope 1 and 2

50% Scope 1 & 2 GHG reduction by FY 2025 from an FY 2008 baseline (2015 target: 19%)

Performance Status

BNL’'s major initiatives include 15 MW of hydropower, the Long Island Solar Farm (LISF), the 500 kW on-
site photovoltaic (PV) research array, Renewable Energy Credit (REC) purchases, and BNL's
approximately 25% energy intensity reduction, resulting in an impressive 41.4% reduction (83,045
MtCO,e) in Scope 1 and 2 greenhouse gas (GHG) emissions for FY15.

Other important initiatives include the continued utilization of a number of best management practices,
particularly building temperature setbacks during unoccupied periods. See Section 2.1 for details.

One of BNL’s recent success stories is the completion of our first Utility Energy Service Contract (UESC)
in May 2015. This important project will provide an estimated annual reduction of nearly 90,000 mmBtu
of energy and 7,000 MtCO,e. See Sections 2.1 and 8.1 for additional details.

A major change from previous BNL SSP submissions is a greatly reduced electricity load profile. This
change is mainly attributed to a slight delay in the implementation of some of the High Energy Mission
Specific Facilities (HEMSF) projects.

Space Management and Alternative Workplace Arrangements
BNL has a robust space management program. All occupants/users pay a “space charge” for areas
occupied. This is a very effective tool to ensure space is effectively utilized and unnecessary space is

reallocated, mothballed, or demolished. BNL strives to meet all recommended standards for each type
of activity.
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BNL provides the opportunity for both flexible work schedules and the ability to work from other
locations, including the employee’s home when it is practical. This opportunity will be continued for the
foreseeable future.

Process & Fugitive GHG Emissions

Periodic purging of carrier gases, which are used during experimental runs at the Relativistic Heavy lon
Collider (RHIC) is responsible for the bulk of BNL’s process and fugitive GHGs. In FY15, carrier gases were
purged from various subsystems within the PHENIX and STAR detectors as summarized below. The table
indicates the percentage of BNL's FY15 fugitive GHGs that can be attributed to the purging of carrier
gases from these subsystems.

Table 2: Fugitive GHG Emissions

Percentage of Total
Gas Subsystem Detector Fugitive GHG Emissions
1,1,1,2-tetrafluoroethane Time of flight counter west & | PHENIX 58%
(HFC-134a) resistive plate chamber subsystems (759 MtCO,e)
Sulfur hexafluoride (SFs) Time of flight counter west & | PHENIX 43 %
resistive plate chamber subsystems (569 MtCO,e)
perfluoromethane (PFC-14) | Muon tracking chamber north and PHENIX 72.7%
south subsystems (9,570 MtCO,e)
Methane (CH,) Time projection chamber STAR 0.05%
(6.4 MtCO,e)
Sulfur hexafluoride (SFs) Muon telescope detector STAR 1.0%
(129 MtCO,e)
1,1,1,2-tetratfluourethane Time of flight (TOF) subsystem STAR 21%
(HFC-134a) (273 MtCO,e)
1,1,1,2-tetratfluourethane Muon telescope detector STAR 6.5 %
(HFC-134a) (854 MtCO,e)

Emissions of SFg from insulating gas leaks and the transfer of insulating gases during periodic
maintenance of the BNL's Tandem accelerators accounted for 7.5% (991 MtCO2e) of FY15 process and
fugitive GHGs.

In 2012, BNL's PHENIX Group began acquiring funds to upgrade the resistive plate chamber (RPC)
detector single pass circulation system to a recirculation system that will reduce purged HFC-134a and
SFs emissions by 50% to 75%. Most of the materials to upgrade the system have been purchased and the
recirculation system installation is about 90% complete. Plans to complete the recirculation system were
suspended because the RPC detector was not used in the FY15 PHENIX experimental run. Meanwhile,
the new gas recirculation system on the multi-gap resistive plate TOF subsystem that BNL’s STAR Group
completed prior to the FY14 experiment reduced TOF HFC-134a gas purge rates by 87.5% from 120 to 15
liters per hour.
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Sulfur Hexafluoride Emissions

In FY14, BNL finalized a High Energy Equipment Management Plan that the Energy & Utilities (EU)
Division Electric Distributions Group will follow to accurately account for and effectively manage leaks of
SF¢ associated with gaseous dielectric used in high voltage electric equipment. The plan establishes a
proactive process to identify and repair leaks by setting up a periodic inspection and maintenance
schedule for each piece of equipment. None of the ten switches inspected during the year were found
to be leaking after technicians compared SFg gas pressure readings with baseline readings recorded
when the switches were last inspected.

Plans and Projected Performance
GHG Reduction Strategy

BNL remains committed to meeting this important goal and is currently at or below the FY25 target of
103,000 MtCO,e. (The CEDR calculates it at 120,583.7 but BNL calculates it at ~99,000). This impressive
reduction is due to a combination of hydropower (obtained in March 2011) and hosting and support for
innovative projects, such as the LISF, NSERC, and REC purchases. However, in order to ensure
achievement of the 50% reduction goal by FY25, BNL must be diligent in maintaining these valuable
assets and be aggressive with energy conservation, renewable energy purchases and projects,
operational improvements, and infrastructure modernization. This will involve seeking and obtaining
funding from every possible source, along with cultural changes and increased emphasis on
management practices.

With a combination of maintaining existing initiatives as well as planned ones, BNL is on target to reduce
Scope 1 and 2 GHG emissions by significantly more than 50% by FY25 when compared to the FY08
baseline. According to the CEDR calculation for FY15, we are already at -41.4% (120,584 MtCO,e). This
value does not reflect adjustments by the SPO for the LISF. As indicated above, BNL estimates the total
FY15 GHG value to be approximately 99,000 MtCO,e. Further, with additional initiatives such as Phase Il
of the UESC and additional REC purchases to meet the renewable and new clean energy goals, we
estimate the FY25 value to be only 6,800 MtCO,e, a reduction of nearly 105%.

The Combined Heat and Power (CHP) study that was completed in 2015 suggests that a CHP can have
financial value, in addition to providing a significant GHG reduction (~50,000 MtCO,e) and clean energy.
While we currently do not believe that additional reduction will be necessary to achieve the GHG goal,
there are still other potential advantages, including the ability to power the base site if the electric grid
is down and meeting the “clean energy” goals. BNL will continue to evaluate GHG in FY16.

Initiatives to reduce fugitive emissions will be continued and enhanced. Wherever possible, BNL will
eliminate/reduce the use of systems that require SFs when viable alternatives are available.

High Energy Mission Specific Facilities (HEMSF) - Challenges
As other sites have experienced, HEMSF pose significant challenges to reducing GHGs. As previously
noted, BNL's latest electric load projections are significantly lower that previous estimates. The main

reason for this is a delay in the estimated implementation dates of HEMSF projects and initiatives. One
major new project, called eRHIC, is estimated to begin after 2025, the latest GHG reduction target date.
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The eRHIC project is estimated to increase our GHG emissions substantially (~70,000 MtCO,e). Once
eRHIC begins, additional initiatives to reduce GHG may be required.

Summary

The table below summarizes the Laboratory’s current and projected GHG status in light of existing and
planned initiatives.

Table 3: Current and Projected GHG Status

Change Compared to
Mtcoze 2008 Target
2008 GHG Emissions 205,628
50% GHG Reduction Target 103,000 -50%
2025 Projected GHG Emissions with Initiatives 6,800 -105%

It is important to note there is a significant change in GHG estimates from previous years due to
significantly lower electric power estimates.
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Figure 1: Scope 1 and 2 Greenhouse Gas Emissions vs. EO 13693 Goal

1.2 Greenhouse Gas Reduction, Scope 3

25% Scope 3 GHG reduction by FY 2025 from a FY 2008 baseline (2015 target: 6%)

Scope 3 GHG Reduction Strategy

BNL’s Scope 3 GHG reduction strategy focuses on the following:
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e Rideshare: Encouraging employees to rideshare through effective communications and
programs to help individuals identify potential participants.

e Telecommuting: Provide flexible work schedules and the ability to work from home to
reduce personal employee travel.

e Business Travel: Increase opportunities for teleconferencing by taking advantage of
commercially available systems and services and providing dedicated teleconferencing
areas. Encourage employees to utilize more efficient vehicles when on business travel.

e Employee Personal Choices: Increase employee awareness of more efficient vehicles,
including electrics and hybrids through various methods, including annual Earth Day
events.

Performance Status

The figure below illustrates that, overall, Scope 3 GHG emissions are up 18.0% from FY14 (3,079
MtCO,e), and 0.4% higher than the FY08 baseline value.

Scope 3 GHG Emissions
25,000
FY 2025 Reduction Goal
20,136 20,207
20,000 \
17,128
3 15,000
-]
v}
-
=
10,000
5,000
0 -
FYO8 FY14 FY15
m Waste 212 180 171
M Personal Auto 126 90 108
M Rental Car 347 239 189
m Commuting 4,928 5,181 5,332
M Air Travel 3,399 3,212 3,197
M Trans & Dist Losses 11,124 8,226 11,210

Figure 2: Scope 3 Greenhouse Gas Emissions
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Waste

Since 2008, GHGs from contracted waste are down 19.3% due to a corresponding reduction in the
volume of waste transferred to the Hempstead Resource Recovery Facility. Diverting cafeteria food
preparation wastes from the waste stream has also helped to reduce waste levels. These food
preparation wastes are used at the Sewage Treatment Plant (STP) to raise plant biochemical oxygen
levels, which, in turn, aids in the de-nitrification process and supplements the biomass at the STP.

Personal Auto (Business)
GHGs from employees using their personal vehicles for business use have decreased 14.3% since FY08.
Rental Cars

GHG emissions from rental vehicles used for employee business travel dropped by 50 MtCO,e or 21%
from FY14.

Commuting

Commuting GHGs rose 2.9%, or 151 MtCO,e, from FY14. In September 2011, a survey was performed
using traffic counters to aggregate and distinguish the types of vehicles entering the site from 7 am to 9
am over a five-day period. The survey results were combined with tallies of the number and types of
multi-occupant vehicles each day to estimate the commuting GHGs. A modest increase in the average
employee round trip commute from 27.70 miles in FY14 to 28.92 miles in FY15 is the primary reason for
the rise in commuting GHGs. The average commuting distance increase accounts for the corresponding
increase in the commuting distance traveled by single occupancy passenger cars/light duty trucks and
carpools noted in Section 8.3 of BNL’s CEDR.

At the end of March, BNL's Badging Office sent a mass e-mail to 1,288 active employees, guests, and
contractors requesting that they update their current stickered vehicle database records. By mid-May,
all but 15 individuals had responded and provided their missing model information and/or removed
older vehicles they no longer owned or had in service. As a result, stickered vehicle database records for
more than 3,500 individuals covering just over 5,000 vehicles from model year 1984 to 2016 are
recorded in the database. Records include the vehicle make, model, and model year, which can been
combined with the EPA’s combined mileage ratings from the US DOE fuel economy website to estimate
the average fuel economy of employee vehicles and annual commuter GHG emissions.

Based on current database records, the average fuel economy of employee vehicles used for commuting
in FY15 was estimated at 23.8 miles per gallon compared to an average fuel economy estimate of 23.2
miles per gallon for FY14. As employees gradually replace older vehicles with newer vehicles that reflect
higher Corporate Average Fuel Economy (CAFE) Standards established for vehicle manufacturers by the
National Highway Traffic Safety Administration (NHTSA) shown in the table below, the average fuel
economy of vehicles used for commuting will continue to rise. As the average fuel economy of employee
vehicles rises, then employee commuting GHG emissions should fall.
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Table 4: Projected Fuel Economy Standards

2012 2013 2014 2015 2016 2017 2018
Passenger Cars 33.6 34.4 35.2 36.4 38.2 39.6 41.1
Light Trucks 25 25.6 26.2 27.1 28.9 29.1 29.6
Combined Cars & Tucks 29.8 30.6 31.4 32.6 34.3 35.1 36.1

Table is based on CAFE certification data from model year 2010, a car-truck sales split from the Energy
Information Administration's Annual Energy Outlook for 2012, and future sales forecasts by JD Powers.

To make the Laboratory campus more accessible to bicyclists, BNL’s Laboratory Protection Division (LPD)
announced a new pilot program to expand the number of site access points to BNL bicycle commuters
from two to three in April 2014. The program was developed to provide bicycle commuters residing
south and east of the Laboratory with more direct access via a gate at the southeast corner of the site.
The program also allowed registered bicyclists entering the site via the Main Gate from the west and the
North Gate without having to slow down and present their badge every time they enter the site. On May
11, 2015, after completing its evaluation of the program, Laboratory management announced that it
would be extended for a year. As of September 30, 2015, 92 bicyclists had signed up for the program.

To increase employee awareness and appreciation of the environmental, health, and economic benefits
of sustainable means of transportation, BNL participated in the 3rd Annual Car Free Day Long Island (LI)
celebration on September 22, 2015. To participate, employees completed an online pledge on the Car
Free Day LI website to be car-free or car-lite on September 22, 2014 and commit to drive less by
carpooling, biking, walking, or telecommuting.

In an effort to encourage more employees to carpool on Car Free Day, the Environmental Protection
Division (EPD) introduced a new carpooling initiative called Two for Tuesdays. The initiative emphasizes
that ridesharing can be as simple two people carpooling once a week. Promotion of the initiative
included a feature article on BNL's homepage, e-mail messages, and posters focused on the 89 percent
of BNL employees who reside in “carpool clusters” (areas where 10 or more fellow employees live).
Employees residing in each of the 39 carpool clusters were directed to use the 511NYRideshare Ride-
match tool to reach out to employees residing nearby who were also interested in carpooling. To further
encourage participation, all individuals that made pledges were automatically entered in a random
drawing for multiple donated prizes.

In June, EPD staff met with Fiscal Services staff to discuss how the Laboratory’s current time-keeping
system in PeopleSoft can be used to accurately record the number of days and hours of employees
teleworking under BNL's Flexible Work Arrangement procedures.

Airline Travel

Airline travel GHGs dropped by 15 MtCO,e, a decrease of 0.5% from the FY14 total. With this decline,
FY15 airline travel GHGs are 5.9% less than the FY08 baseline.

Transmission and Distribution Losses
From FY0S8 to FY15, GHGs from electrical transmission and distribution losses rose 0.8%, or 86 MtCO,e,

despite a 22.2% increase in purchased electricity. Hydropower purchases of 121,682 MWh in 2015 from
New York Power Authority (NYPA) accounted for 42.9% of all electrical power purchases. Lower e-Grid
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http://www.eia.gov/forecasts/aeo/pdf/0383%282012%29.pdf

GHG emission factors for the Long Island sub-region in FY15 versus those of FYO8 helped to moderate
the increase in transmission and distribution loss GHGs. The 36.3% increase in electrical transmission
and distribution losses from FY14 to FY15 is primarily due to an increase in the transmission and
distribution loss factor from 6.18% in FY14 to 10.10% in FY15.

Plans and Projected Performance

To achieve the 25% Scope 3 GHG emission reduction goal for FY25 and the FY20 12% employee business
travel GHG emission reduction goal, BNL must lower overall Scope 3 GHGs and employee travel GHGs by
5,034 MtCO,e and 1,056 MtCO,e, respectively. Meeting the 25% Scope 3 GHG emission reduction goal
will be especially challenging in light of requirements to include purchased electricity, steam, hot water,
and chilled water GHG emissions associated with leased building spaces greater than 10,000 square feet
into Scope 3 GHG totals. Current Phase | plans for BNL's proposed Discovery Park project call for the
construction of a 130,000 square foot Central Office Building in 2020. As planned, the building will be
leased from an outside landlord.

Employee Travel GHG Emissions
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Figure 3: Employee Travel Greenhouse Gas Emissions

To encourage more employees, managers, and organizations to use Bluelean teleconferencing tools,
BNL will work with the ITD Conferencing Services Office to communicate the merits of the new BlueJean
tools, emphasizing the return on Investment gained through avoided airline and travel costs.

During the second quarter of FY16, Human Resources (HR) staff will make necessary changes to the
Standards-Based Management System (SBMS) Flexible Work Arrangements Subject Area to direct
employees how to record telework days in PeopleSoft. Following this, HR will roll-out plans to
communicate the subject area changes to affected workers and their supervisors. EPD staff will meet
with HR staff and Fiscal Services to determine if additional changes need to be made to the subject area
to ensure that compressed work hours are being accurately captured in PeopleSoft time reporting.
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BNL will continue efforts to convert the current EPD Rideshare website to a Commuter Choice website.
Several new intranet links to other BNL web locations (i.e., Staff Services Transportation, HR Careers,
BNL Users Group, and others) will be added to make the Commuter Choice website visible and

accessible to more individuals. BNL will also establish links to the new Commuter Choice website on the
BNL Site Sustainability webpage.

To affect reductions in rental car GHGs, efforts will be made to amend the standard allowable rental in
BNL’'s Domestic Travel and Foreign Travel standard procedures from a mid-size to a compact vehicle.
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2.1 Energy Intensity Reduction

25% energy intensity (Btu per gross square foot) reduction in goal-subject buildings, achieving 2.5%
reductions annually, by FY 2025 from an FY 2015 baseline.

Performance Status

BNL's energy intensity for FY15 was 24.9% lower than the previous base year of 2003. The established
goal was 30%. While BNL missed the goal by ~5%, we are still pleased with the results, as this reduction
is on top of two previous 30% reduction goals, which were met. Furthermore, it is anticipated that FY16
will be even lower due to the full effect of the UESC, which was completed in May of 2015.

During FY15, the Temperature Setback Policy was communicated to the Laboratory via several methods,
including Earth Day events and presentations to Facility Project Managers (FPMs), Facility Complex
Managers (FCMs), and Laboratory management.

Executive Order 13693, Section 3(a)(i) Recommended Tools

BNL has a long-standing, well developed energy conservation program that utilizes a number of the
tools recommended in E.O. 13693, including:

e Utilizing the latest Building Automation System (BAS) software to identify inefficiencies (remote
auditing)

e Participating in Demand Management programs

e Entering performance data in EPA Energy Star Portfolio Manager

e Utilizing the latest BAS software to communicate building energy usage (effectively “Green
Button”)

e Space management and optimization practices

e Comprehensive Data Center metering and monitoring

o Targeting Data Center PUE of less than 1.5 for existing and 1.2 to 1.4 for new facilities.
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Deferred Maintenance Reduction

BNL’s recently completed UESC project specifically targeted buildings that had systems in need of
maintenance and replacement of obsolete controls and lighting. Not only was our deferred maintenance
reduced but energy efficiency was also improved.

Fossil Fuel Reduction (EISA Section 433) in New Buildings

BNL strives to reduce fossil fuel use in new buildings by having them designed and constructed to the
most efficient, cost-effective levels possible. By meeting the HPSB criteria, energy use is minimized.
Further, alternatives to fossil energy sources are thoroughly evaluated (renewable energy, daylighting,
ground source heat pumps, etc.) during the design.

Energy and Facility Manager Training

The manager of Energy Management at BNL is a Certified Energy Manager (CEM). In addition, all of the
facility managers throughout the BNL campus either have, or in the process of obtaining the Certified
Facility Manager (CFM) recognition. All of the facility managers and engineers participate in various
training programs throughout the year to ensure core competencies.

New Construction Design for 30% Improvement over ASHRAE 90.1 2010

All new construction designs at BNL are required to design for a 30% improvement in energy efficiency,
as compared to ANSI/ASHRAE/IESNA Standard 90.1, whenever cost-effective.

Plans and Projected Performance

It will be a challenge for BNL to meet the new 25% reduction goal by FY25. Since the late 1970’s, BNL has
implemented numerous energy conservation projects and reduced energy intensity by 427,000 Btu/sq.
ft. As a result, it is becoming very difficult to identify cost effective projects.

As previously stated, BNL will pursue a Phase Il of the UESC effort once actual savings from Phase | are
verified. If enough cost effective projects can be identified for Phase Il, BNL may be able to meet the
new 25% reduction goal. Preliminary audits for Phase Il have been completed, and it is anticipated that a
formal UESC Phase Il effort will begin by the end of FY16.

BNL will continue to pursue an aggressive temperature setback policy in FY16 and communicate its
importance to the Laboratory population. Further, BNL will continue all of the practices currently in
place, as identified in the Performance Status section.

Best Practices Implemented at BNL
HVAC Setback

A setback capability for heating, ventilation, and air conditioning systems (HVAC) continues to be
installed throughout the BNL campus. The FCMs and their staff regularly evaluate systems to ensure that
this function is operating as intended. Setback will be captured by using the new Building Automation
Program. FCMs will communicate with building occupants about energy usage and the benefits of HVAC
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setback and energy conservation. Lease agreements will be modified to incorporate setback clauses. In
addition, the existing preventative maintenance (PM) program will be enhanced for all HVAC system:s.

The HVAC setback initiative will be emphasized extensively during FY16 as part of BNL's educational
effort for the facility managers. This is part of a larger site-wide effort to encourage active employee

participation in various conservation efforts.

Steam Charge-back

A steam cost charge-back program is planned for implementation in the near future to encourage
energy conservation. BNL uses direct charges to bill occupants for electricity and chilled water, and finds
it to be one of the most effective methods to increase energy conservation. A steam charge-back
program was recently piloted and is planned to be phased into a full cost recovery program over several
years to accommodate the varying financial impacts to each building’s occupants. It is estimated that
this should provide energy savings of approximately 62,000 mmBtu/year.

Lighting Upgrades

Planning will continue for BNL’s ongoing program of upgrading lighting through the Laboratory with high
efficiency replacements. Where applicable, automated controls will be installed. It is estimated that this
will provide an annual savings of approximately 4,000 mmBtu/year.

Energy Audits

Energy audits of HVAC systems, lighting, and office equipment will continue to be used to identify
opportunities for energy conservation. The findings will help to develop policies on operation and
equipment needs. These audits are being performed in conjunction with ongoing condition assessment
surveys in order to reduce additional costs and administrative oversight needs.

2.2 Energy and Water Evaluations

EISA Section 432 energy and water evaluations, benchmarking, project implementation, and
measures follow up

Performance Status

Overall Strategy

BNL completed their annual energy and water evaluations. They were combined with Facility Condition
Assessments (FCAs) a few years ago to save cost and complete the effort more efficiently. Annual cost
savings are approximately $50,000.

In 2014, BNL modified the Green Energy Assessments (Energy and Water Audits) to make it easier to

display conservation projects. However, to-date no significant cost-effective projects have been
identified. Any projects that are identified will be included in a future UESC/ESPC initiative.
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BNL’s current budgets do not allow for substantial retro commissioning. However, as part of our UESC
Phase | project, 9 buildings were effectively “retro commissioned.”

Strategy for Prioritizing and Implementing Projects

Projects are prioritized based on cost-effectiveness, maintenance backlog reduction, energy savings, and
overall need for the particular facility.

Benchmarking Facilities with EPA Portfolio Manager

All of BNL's covered facilities have been entered into the EPA Portfolio Manager system. Further, all
annual Green Energy Assessments are entered. Benchmarking is available and done on an as-needed
basis.

Covered Facilities

All of BNL’s buildings and facilities are considered covered, representing 100% of the energy
consumption.

Plans and Projected Performance

BNL will continue with the cost-effective Energy Survey/FCA approach in FY16 and beyond.

The energy survey information includes rough energy project cost estimates, along with simple payback
calculations. This information is maintained in the database and used to identify viable energy projects.
All building survey information is entered in the EPA Energy Star Portfolio Manager database, making

benchmarking of the facilities easier and more robust.

All identified cost-effective projects will be considered when BNL initiates our planned future UESC/ESPC
initiative.

23 Individual Buildings Metering

Meter all individual buildings for electricity, natural gas, steam and water, where cost-effective and
appropriate.

Performance Status

BNL’s annual metering plan is included as Appendix C.

BNL continued its successful history of advanced metering in FY15 and currently meets the metering
goals for electricity, natural gas, and chilled water. Advanced electric meters are installed in 298

buildings, advanced chilled water meters are installed in 34 buildings or loads with chilled water, and all
four (4) of BNL’s natural gas-supplied facilities have advanced meters installed.

Advanced steam/condensate metering is installed in 41 buildings. However, 29 buildings still have
conventional steam meters that will be upgraded as appropriate. BNL will install new steam metering in

30



large use buildings where steam metering is insufficient with a goal of upgrading three or more meters
per year. This will assist in our steam charge-back effort.

Due to the low cost of water, the installation of water meters is not economically justifiable. However,
BNL’s major facilities with cooling towers, as well as new buildings and major renovations include water
metering. In FY13, the new LEED Gold Interdisciplinary Science Building | (ISB-1) was commissioned and
included advanced potable water metering.

Electric

Seventeen (17) Ethernet-based Power Quality meters were installed throughout the Laboratory.

Steam

Four (4) steam meters were upgraded to the advanced metering platform, and two (2) malfunctioning
advanced steam meters were replaced.

Chilled Water

One (1) additional advanced chilled water meter was installed. Additionally, chilled water metering in
the new National Synchrotron Light Source Il (NSLS-Il) includes segregated metering for the ring/process
loads and the Laboratory-Office Building (LOB) cooling loads.

Plans and Projected Performance

Additional meters will be installed as opportunities become available. Electric and steam meter
installations often require extensive coordination and shutdown of operations. BNL strives to install at

least five (5) electric meters and three (3) steam/condensate meters annually.

Utilization of “Green Button” is not necessary at BNL due to the capabilities provided with our state-of-
the-art BAS, which provides all relevant energy information to the facility managers.

Implementation Barriers

There are currently no barriers. Annual audit costs range from $30k to $80k, depending on the buildings
being audited. At the present time, the cost is covered through a surcharge on the internal energy bills.

24 High Performance Sustainable Buildings (HPSB) — Existing Buildings

At least 15% (by building count or gross square feet) of existing buildings greater than 5,000 gsf to
be compliant with the revised Guiding Principles for HPSB by FY 2025, with progress to 100%
thereafter.

Performance Status

BNL has surpassed the 15% milestone and is currently at 22%. BNL has enough LEED-certified buildings,
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as well as a buildings classified as High Performance Sustainable Buildings (HPSB) in EPA’s Portfolio
Manager, to meet the requirement by 2025.

Plans and Projected Performance

Approach to Make Progress Towards 100% Conformance

BSA will continue to design new construction and renovations greater than 5,000 square feet to meet
the HPSB requirements, thereby, moving towards 100% conformance. For the immediate future, the
Building 924 renovation and the Core Facility Revitalization (CFR) Project will incorporate HPSB
requirements into the design and construction. In addition, future UESC/ESPC initiatives will target
opportunities to help meet HPSB criteria.

Incorporation of Federal Guiding Principles and Sustainable Practices

The HPSB requirements are included as part of BNL's Standards and Procedures. These requirements are
part of all new designs for new and retrofit projects, whether designed internally or with external
resources.

Climate-Resilient Design

Climate-resilient design is considered with all new projects. BNL is required to follow all federal and

state building codes. As these codes are updated it is expected that climate-resilient criteria will be
included.

2.5 Regional and Local Planning

Efforts to increase regional and local planning coordination and involvement

Performance Status

Regional Transportation Planning

Discovery Park

In FY15, the vision for Discovery Park received strong support from BSA, DOE and regional stakeholders.
The Discovery Park project made a great deal of progress in obtaining support to move forward and is
currently viewed as a project of regional significance. The project was recently incorporated into Suffolk
County’s Innovation Zone (iZone), with the County seeking to relocate the Yaphank Train Station to the
Laboratory site to enhance utilization of public transit.

A grant proposal for the utility infrastructure of Discovery Park from the Empire State Development
Corporation (ESDC) has received positive response through the State regional competition. The grant
application received 21 letters of support from businesses, civics, academia, not-for-profits,
government, user advocacy groups, and labor.
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Sustainability Awareness and Engagement

The Laboratory established a Sustainability Awareness and Engagement team in January 2015 with
members from operations and science organizations across the Laboratory. The focus was to identify
human behavior elements to enhance the BNL Site Sustainability Program and foster a culture of
sustainability across the Laboratory. Using smaller working groups, materials and tools were developed
to further educate employees and guests with suggestions for reducing their environmental impact at
the Laboratory, including videos, posters, and a website.

Throughout FY15, a sub-team worked
extensively to design, develop, and publish a
new BNL Sustainability website. The site was
published in early October 2015 and covers
a wide variety of sustainability topics. This
includes promoting the Laboratory’s
sustainability initiatives; describing actions e e
that employees can take to reduce their Stimainablity;the foundation of O Soence
environmental impact; and showcasing the
research that BNL performs in sustainability
areas, such as energy and climatology.
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Additionally, two posters and two videos 2 i 1 Jrustanante oes
were released on Earth Day. A trifold that '
provides guidelines on recycling programs at
BNL, printed on 100% recycled paper, was
produced and also issued on Earth Day. A
large ongoing campaign using posters and written material to increase awareness of proper recycling at
BNL began in June for our staff, as well as our many summer students, users, and visitors.

Coordination with Federal, State, Tribal and Local Organizations

Deer Management

Deer management was successfully implemented at the Laboratory by the Natural Resources Manager
in partnership with the New York State Department of Environmental Conservation (NYSDEC) and U.S.
Department of Agriculture (USDA) Wildlife Services, reducing the site’s deer herd by 300 animals.
Following the reduction, a June 2015 survey estimated that 400 deer are currently on-site due to the
population reduction and winter mortality. The program was well communicated and socialized to the
Laboratory community and regulators. Additionally, in conjunction with the deer reduction, the four-
poster tick devices were effective in reducing ticks by approximately 50% in FY15.

Pollinator Health Task Force

The Pollinator Health Task Force established goals and best management practices (BMPs) to protect
and enhance pollinators and their habitat. DOE is part of the task force and has made a commitment to
participate. The Laboratory made a commitment to implement best management practices established
by the Pollinator Task Force and has begun review implementation strategies for the Lab site. The
Sewage Treatment Plan (STP) has been determined to be the area of focus in the upcoming year.
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Reducing Reliance on Petroleum

In FY15, the Laboratory continued to support local and federal efforts to reduce reliance on petroleum
by supporting programs and events to reduce the use of single occupancy vehicles. Activities included
the examination of alternate work schedules; planning, promotion, and coordination of a National Drive
Electric Week event; promotion of and participation in Car Free Day Long Island; and promotion of the
NY Ride-match Tool, in partnership with 511RideShare Transit and Transit Solutions.

Siting of Renewable Energy Infrastructure

BNL responded to a Request for Proposal (RFP) from the local electric utility in 2008. The RFP was
requesting host sites to locate up to 50 MW of solar PV. A 31.5 utility scale solar PV generating station
was subsequently located on BNL property and has been operating since November 2011. See Section 3
for details.

Planning for New Federal Facilities and Leases

As previously indicated, BNL is in the process of developing Discovery Park. This initiative will carefully
evaluate and implement to the extent practical a pedestrian friendly development, near existing public
transportation (local train stop will be moved to BNL) and an existing employment center (BNL).

Plans and Projected Performance

As the concept of Discovery Park moves forward, BSA is committed to engage stakeholders and partners
to bring a concept and proposal to the Office of Science within a year. The National Environmental
Protection Act (NEPA)/State Environmental Quality Review Act (SEQRA) process will need to be initiated.

In FY16, Sustainability Awareness and Engagement efforts will be ongoing, and the BNL Sustainability
website will be reviewed and updated to reflect current information.

The Laboratory will participate in the Community Wildfire Protection program in partnership with the
Central Pine Barrens Commission and other municipal, state, and federal land management agencies.
Through this program, the Laboratory will work with the Ridge and Manorville Fire Departments and
other community stakeholders to create a Community Wildfire Protection Plan. The plan will identify
areas at risk in those communities; make recommendations for hazardous fuel treatments (vegetation
thinning); prioritize areas for wildfire mitigation funding; and make recommendations for actions that
homeowners can take to reduce fire.

While deer management was extremely successful in FY15, it will require a change in implementation in
FY16 due to Laboratory budgetary constraints. Laboratory management has made a commitment for
continued funding of deer management in FY17. Although deer management will not occur in FY16, the
commitment for FY17 ensures continued support of the permit to feed deer with no impact to the
Laboratory’s four-poster program and tick reduction efforts.

In FY16, Pollinator Best Practices for 3,000 acres will be incorporated into the Laboratory’s Natural
Resources Management Plan. Native grasses and wildflowers will be planted in the area of the STP.
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Finally, the Laboratory will continue to support local and federal efforts to reduce reliance on petroleum
by supporting programs and events to reduce the use of single occupancy vehicles.

2.6a Net Zero Buildings: Existing Buildings

Percentage of the site’s existing buildings above 5,000 gross square feet intended to be energy,
waste, or water net-zero buildings by FY 2025.

Performance Status

BNL has carefully evaluated opportunities for net-zero facilities. We are currently considering utilizing
the NSERC solar PV array to power a local building to achieve net-zero status.

Plans and Projected Performance
Beyond utilizing the NSERC solar array, this will be a difficult goal to achieve. BSA staff will commence

benchmarking how other laboratories plan to meet this requirement and identify if there is appropriate
technical training for staff.

2.6b  Net Zero Buildings: New Buildings

Percentage of new buildings (>5,000 gsf) entering the planning process designed to achieve energy
net- zero beginning in FY 2020.

Performance Status

There was no FY15 performance, as this is a new goal.

Plans and Projected Performance

BNL will try to meet this goal and will design future facilities with the net-zero goal in mind. However,
this will be a difficult goal to achieve given most facilities at BNL include laboratories and or are
HEMSF’s. Based on the most recent facilities, the ISB-I building and NSLS-II, it would be impractical to

meet the net-zero requirements. However, BSA staff will commence benchmarking how other
laboratories plan to meet this requirement.

2.7 Data Center Efficiency

Establish a power usage effectiveness target in the range of 1.2-1.4 for new data centers and less
than 1.5 for existing data centers.

Performance Status

BNL operates a 22,000-gsf data center for scientific computing and network operations, and a 2,000-gsf
administrative data center for site-wide information technology functions. The Laboratory has
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undertaken a variety of practices to minimize energy consumption by servers and operate the data
centers efficiently. Approximately 70% of applications now run on virtual servers. Energy efficient blade
servers have replaced old servers as they are retired. Both data centers use efficient Uninterruptible
Power Supply (UPS) systems, either battery-supplied UPS systems with 90% to 97% efficiency under
operating loads or by flywheel UPS systems with 98% efficiency. Spot cooling is used in older parts of the
data center to bring cold air to the high-density equipment. Air conditioning systems in the data centers
are fairly new. Cloud computing has recently been approved through Amazon.

BNL recycles used and obsolete electronic equipment, including desktop and laptop computers,
cameras, printers, scanners, and network servers to reduce pollution and prevent toxic materials from
entering the environment. Electronic equipment at the end of its lifecycle is sent to a local recycling
facility, which has a zero-landfill policy.

BNL has had a policy to procure EPEAT-certified systems for a number of years. When the systems arrive
from the vendor, the Energy Star settings are already in place.

Additional electric meters and a new chilled water meter were installed in FY14 to better assess data
center energy usage. During FY15, a detailed evaluation of the energy use associated with the data
centered was performed and it was determined that for FY14 the PUE was 1.41. A final evaluation of
FY15 data is still underway, but the preliminary results suggest a very similar number to the last year,
about 1.4.

Site Data Center Sustainability Performance Metrics

All necessary site data center sustainability performance metrics will be reported to the DOE CIO as
required.

Plans and Projected Performance

BNL is currently in the process of developing a project to relocate the data center to a new location.
Several concepts are being evaluated to achieve the most cost-effective and efficient facility.
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3.1and 3.2 Clean & Renewable Energy

“Clean Energy” requires that the percentage of an agency’s total electric and thermal energy
accounted for by renewable and alternative energy shall be not less than: 10% in FY 2016-2017,
working towards 25% by FY 2025.

“Renewable Electric Energy” requires that renewable electric energy account for not less than 10%
of a total agency electric consumption in FY16-17, working towards 30% of total agency electric
consumption by FY 2025.

Performance Status

BNL purchased 43 million kWh of RECs for FY15, which equals about 8.94% of BNL's total usage of
electric and thermal energy. When the 720,000 kWh output for the NSERC facility is included, the total is
9.1%. The FY15 goal in the SSP was 7.5%. It should also be noted that all of the power from the NSERC
facility is consumed by BNL. There are no REC transactions for this power.

BNL has purchased RECs using a few different methods:
e Direct from a supplier
¢ From the Defense Logistics Agency (DLA)

e Through a broker that competitively solicited RECs from various suppliers.

BNL’s has achieved the best results thus far from the broker with savings of approximately 10%
compared to the DLA.

REC pricing through FY15 are actual. Rates going forward are currently estimated to be ~$2/MWh in

FY16 and increase gradually to $5/MWh by 2025. These assumptions are based on discussions with a
few REC providers.
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As stated previously, BNL was an instrumental partner in the development of the LISF, currently the
la