The Long Island Solar Farm.
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Brookhaven Science Associates (BSA), the contractor operating the Labora-
tory on behalf of the Department of Energy (DOE), takes environmental stew-
ardship very seriously.

As part of its commitment to environmentally responsible operations, BSA has established the Brookhaven
National Lab (BNL) Environmental Management System (EMS). An EMS ensures that environmental issues are
systematically identified, controlled, and monitored. Moreover, an EMS provides mechanisms for responding to
changing environmental conditions and requirements, reporting on environmental performance, and reinforcing
continual improvement.

The Laboratory’s EMS was designed to meet the rigorous requirements of the globally recognized International Or-
ganization for Standardization (ISO) 14001 Environmental Management Standard, which encompasses ideals such
as compliance, sustainable operations, and community involvement. Annual audits by an independent third party
are required to maintain an EMS registration, with a full recertification assessment of the entire EMS occurring every
three years. During 2023, a surveillance assessment was performed with one nonconformance identified in training.
BNL’s conformance to the ISO 14001 Standard continues uninterrupted since 2001.

BNL documents its efforts to implement sustainable business practices into operations and infrastructure in its Site
Sustainability Plan (SSP). The areas of focus are water conservation, waste reduction, recycling, purchase of en-
vironmentally friendly products, greenhouse gas management, and other adaptation and resilience planning. The
plan includes objectives addressing net-zero carbon-free emission goals in line with larger DOE plans to address
the impacts from climate change. In 2023, the ISO 14001-registered EMS and Pollution Prevention (P2) Program
continued to contribute to the Laboratory’s success in improving sustainable operations. The Lab provides strong
support for the P2 Program, which seeks ways to eliminate waste and toxic materials on-site and promote other
sustainable business activities. The program generates new ideas to grow the Lab’s existing recycling program or
otherwise improve sustainable operations. In 2023, the P2 Program resulted in nearly $1.1 million in cost avoidance
or savings and resulted in the reduction or reuse of approximately 1.4 million pounds of waste. The program also
funded 10 new proposals, investing approximately $18,400. The proposals involved reducing risk, promoting use of
bio-friendly alternative products, small energy efficiency projects, and promoting overall environmentally sustainable
business practices. Support was also provided in 2023 to line organizations for laboratory cleanouts and disposal
of chemicals. As a testament to its strong environmental program, the Lab received the Green Electronics Council’'s
Electronic Product Environmental Assessment Tool (EPEAT) Gold Award, its eighth DOE GreenBuy Gold Award,
third GreenBuy Superior Award, and GreenSpace Bronze Award. BNL was the first Office of Science Laboratory to
earn both GreenBuy and GreenSpace awards in the same year.

BNL continues to address legacy environmental issues and openly communicates with neighbors, regulators,
employees, and other interested parties on environmental issues and cleanup progress on site. During 2023, BNL
returned to hosting in-person/virtual meetings of the Community Advisory Council (CAC), Brookhaven Executive
Roundtable (BER), tours, a reenergized speakers bureau, and monthly interagency calls with regulators. BNL is
committed to transparency and open communication with its internal and external stakeholders.

BNL conducts all these activities while maintaining a commitment to environmental justice, both by considering the

impacts of its activities on local disadvantaged communities during planning activities as well as community involve-
ment activities that provide educational opportunities to students from disadvantaged communities.
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Integrated Safety Management and ISO 14001

The Laboratory’s Integrated Safety Management System (ISMS) integrates environmental protection, pollution
prevention, safety, health, and quality (ESH&Q) management into all work planning and execution. The purpose
of BNL's ISMS is to integrate DOE'’s five Core Functions and seven Guiding Principles into all work processes.
The five Core Functions, as defined by DOE P 450.4, Safety Management System Policy, are:

Define the scope of work: Missions are translated
into work, expectations are set, tasks are identified and
prioritized, and resources are allocated.

Analyze the hazards: Hazards associated with the
work are identified, analyzed, and categorized.

Develop and implement hazard controls: Applicable
standards and requirements are identified and agreed
upon; controls to prevent and mitigate hazards are iden-
tified; the safety envelope is established; and controls
are implemented.

CONTINUAL
IMPROVEMENT

Perform work within controls: Readiness is confirmed
and work is performed safely.

Provide feedback and continuous improvement:
Feedback information on the adequacy of controls is
gathered; opportunities for improving the definition and
planning of work are identified and implemented.

The seven Guiding Principles, also defined by DOE P 450.4, are:

Line management responsibility for safety: Line management is directly responsible for the
protection of the workers, the public, and the environment.

Clear roles and responsibilities: Clear and unambiguous lines of authority and responsibility for
ensuring safety are established and maintained at all organizational levels within the Department
and its contractors.

Competence commensurate with responsibilities: Personnel possess the experience, knowl-
edge, skills, and abilities that are necessary to discharge their responsibilities.

Balanced priorities: Resources are effectively allocated to address safety, programmatic, and
operational considerations. Protecting the workers, the public, and the environment is a priority
whenever activities are planned and performed.

Identification of safety standards and requirements: Before work is performed, the associ-
ated hazards are evaluated and an agreed upon set of safety standards and requirements is es-
tablished which, if properly implemented, will provide adequate assurance that the workers, public,
and environment are protected from adverse consequences.

Hazard controls tailored to work being performed: Administrative and engineering controls
to prevent and mitigate hazards shall be tailored to the work being performed and associated
hazards.

Operations authorization: The conditions and requirements to be satisfied for operations to be
initiated and conducted shall be clearly established and agreed upon.

2023 Site Environmental Report k? 2-4



CHAPTER 2: ENVIRONMENTAL MANAGEMENT SYSTEM

The integrated processes within ISMS contribute to BNL maintaining its ISO 14001 registration. The ISO 14001
Standard is globally recognized and defines the structure of an organization’s EMS for purposes of improving
environmental performance. The process-based structure of the ISO 14001 Standard is based on the “Plan-Do-
Check-Act” improvement cycle. The ISO 14001 standard requires an organization to develop a policy, create
plans to implement the policy, implement the plans, check progress and take corrective actions, and review the
system periodically to ensure its continuing suitability, adequacy, and effectiveness.

The Laboratory has been officially registered to the ISO 14001 Standard since 2001 and was the first DOE Office
of Science Laboratory to achieve this registration. The certification requires the Laboratory to undergo annual
audits by an accredited, third-party registrar to assure that the system is maintained. BNL’s external certifica-
tion organization, ERM Certification Verification Services, conducted an external surveillance audit of BNL’s con-
formance to the ISO 14001 Standard in May 2023 with one nonconformance in regards to incomplete training.
Areas of strength identified include strong interaction with the community on groundwater issues, effective flow
down of DOE priorities across the Lab, utilization of the solar farm, and strong nonconformance and emergency
management programs. The assessment verified the Laboratory’s continued conformance to the Standard. BNL’s
certification to the standard remains valid until September 27, 2024.

2.2
Environmental, Safety, Security, and Health Policy

The cornerstone of an EMS is a commitment to environmental protection at the highest levels of an organization.
BNL’s environmental commitments are incorporated into a comprehensive Environmental, Safety, Security, and
Health (ESSH) Policy. The policy continues as a statement of the Laboratory’s intentions and principles regarding
overall environmental performance. It provides a framework for planning and action and is included in employee,
guest, and contractor training programs. The ESSH Policy is posted throughout the Laboratory and on the BNL
website at www.bnl.gov/esh/policy.php. The Policy’s goals and commitments focus on compliance, pollution pre-
vention, community outreach, and continual improvement:

=  Environment: We protect the environment, conserve
resources, and implement sustainable business prac-
tices that protect our future.

Environmental, Safety, Security, and Health Policy

BsSCL @

Brookhaven National Laboratory (BNL) is a world leader in scientific research and performs this
work in an environmentally responsible and safe manner.

= Safety: We maintain a safe workplace. We plan our
work and perform it safely. We take responsibility for the
safety of ourselves, coworkers, and guests.

Every employee, contractor, and guest is expected to take personal responsibility for adhering
to the following principles:

= Security: We protect people, property, information,

computing systems, and facilities. Envronment Ve T s s g
= Health: We protect human health within our boundaries safety We e reponei o he i of oo, conomers, e 90055
and in the surrounding community. — D I Ty e TN
= Compliance: We achieve and maintain compliance with Health Woprtect uman halthwih our boundresand n tho srcundng

applicable ESSH requirements.

Compliance We achieve and maintain compliance with applicable ESSH requirements.

- - . H H We N , and I shi th i 3
= Community: We maintain open, proactive, and con- Community s, a0 U Doparmertf i, an e Sk

2.5 k?

structive relationships with our employees, neighbors,
regulators, the U.S. DOE, and other stakeholders, includ-
ing historically marginalized, disadvantage communities.

Continual Improvement: \We continually improve
ESSH performance.

2023 Site Environmental Report

ly improve ESSH p

In addition to my annual review of Brookhaven Lab's progress on ESSH goals and adherence to
this policy, | invite all interested parties to provide me with input on our performance relative to
this policy, and the policy itself.

H ~
December 5, 2023 kf Brookhaven

National Laboratory
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2.3
Planning

The planning requirements of the ISO 14001 Standard require BNL to identify the environmental aspects and
impacts of its activities, products, and services; evaluate applicable compliance obligations; establish objectives
and targets; create action plans to achieve the objectives and targets; and identify and address risks and oppor-
tunities that can impact the success of the EMS.

2.3.1 Environmental Aspects

An “environmental aspect” is any element of an organization’s activities, products, and services that can impact
the environment. As required by the ISO 14001 Standard, BNL evaluates its operations, identifies the aspects
that can impact the environment, and determines which of those impacts are significant. The Laboratory’s
criteria for significance are based on actual and perceived impacts of its operations and on regulatory require-
ments. BNL uses its work planning process to identify and review environmental aspects associated with activi-
ties. A Process Assessment Procedure is used for facilities and equipment or for deeper analysis of activities
not sufficiently covered by work planning. Evaluations are documented on work plans and Process Assessment
Forms (PAFs).

Environmental professionals work closely with Laboratory personnel to ensure that work plans, PAFs, and other
related reviews thoroughly capture all aspects, requirements, and associated environmental controls. Aspects
and impacts are evaluated annually to ensure that they continue to reflect stakeholder concerns and changes in
regulatory requirements.

2.3.2 Compliance Obligations

To implement the compliance commitments of the ESSH Policy and meet its compliance obligations, BNL has
systems in place to review changes in federal, state, or local environmental regulations and communicate those
changes to affected staff. Laboratory-wide procedures for documenting these reviews and recording the actions
required to ensure compliance are available to all staff through BNL's web-based Standards-Based Management
System (SBMS) subject areas.

The DOE Order (O) that BNL follows regarding sustainable operations was revised and reissued on April 25,
2023, as DOE O 436.1a, Departmental Sustainability. This order establishes sustainability goals for the DOE and
its contractors based on federal efforts towards reducing carbon emissions in response to climate change. DOE
O 436.1a provides requirements and responsibilities for managing sustainability within DOE to ensure facilities are
working towards sustainability goals established in its Strategic Sustainability Performance Plan (SSPP) including
expectations in Executive Orders (EOs) 14057, Catalyzing Clean Energy Industries and Jobs Through Federal
Sustainability, December 8, 2021, and EO 14008, Tackling the Climate Crisis at Home and Abroad, January 27,
2021, which set new federal-level sustainability goals. The overall goals associated with the federal executive
orders are consolidated in the Federal Sustainability Plan www.sustainability.gov/federalsustainabilityplan. Each
DOE facility is required to have a SSP in place detailing the strategy for achieving these long-term goals along
with due dates and a requirement to provide an annual status. These requirements will influence the future of
the Laboratory’s EMS program and have been incorporated into BNL’'s SSP, which can be found in Appendix E
and identifies the DOE SSP goals, the Laboratory’s performance in 2023, and future planned actions

and contributions.
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2.3.3 Objectives and Targets

The establishment of environmental objectives and targets is accomplished through a Performance-Based Man-
agement System. This system is designed to develop, align, balance, and implement the Laboratory’s strategic
objectives, including environmental objectives. At the very highest level, the system drives BNL's improvement
agenda by establishing a prioritized set of key objectives, called the Performance Evaluation Management Plan
(PEMP). BSA works closely with DOE to clearly define expectations and performance measures. Factors for
selecting environmental priorities include:

= Meeting the intent and goals of relevant executive orders or other requirements;
=  Significant environmental aspects;
= Risk and vulnerability (primarily, threat to the environment);

= Compliance obligations (e.g., laws, regulations, permits, enforcement actions, and memoranda
of agreement);

=  Commitments in the ESSH Policy to regulatory agencies and to the public;

= Importance to DOE, the public, employees, and other stakeholders.

Additional Laboratory-level objectives and targets are developed on a fiscal year (FY) schedule through the
implementation of the business planning process as well as in the SSP. For FY23, BNL's environmental objec-
tives included addressing emerging contaminants in drinking water, supporting the Lab’s scientific mission by
providing environmental support to significant research projects, supporting building demoalition and legacy
clean-up issues, maintaining ISO 14001 certification, and furthering progress on SSP objectives relating to
energy conservation, water conservation, fleet management, clean/renewable energy, sustainable buildings,
green procurement, electronics stewardship, and organizational resilience.

2.4
Environmental Management Programs

The Environmental Protection Division (EPD) takes on the largest role for developing action plans for implement-
ing institutional environmental priorities, while other organizations within BNL develop action plans as applicable
to their operations. The plans detail how the organization will achieve its environmental objectives and targets,
as well as commit the resources necessary to successfully implement both Laboratory-wide and facility-specific
programs. BNL has a budgeting system designed to ensure that priorities are balanced and provide resources
essential to the implementation and control of the EMS. The Laboratory continues to review, develop, and fund
important environmental programs to further integrate environmental stewardship into all facets of its missions.

2.4.1 Compliance

BNL has an extensive program to ensure that the Laboratory remains in full compliance with all applicable envi-
ronmental regulatory requirements and permits. Legislated compliance is outlined by the Clean Air Act, National
Emission Standards for Hazardous Air Pollutants (NESHAPs), Clean Water Act (e.g., State Pollutant Discharge
Elimination System [SPDES]), Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act
(RCRA), and other programs. Other compliance initiatives at the Laboratory involve special projects, such as
monitoring drinking water systems for emerging contaminants, establishing a wildland fire program, increasing
on-site pollinator habitat, retrofitting or replacing air conditioning equipment refrigerants, and managing legacy
facilities. See Table 3.1 in Chapter 3 for a list of regulatory programs to which BNL subscribes and a thorough
discussion of these programs and their status.
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2.4.2 Groundwater Protection

BNL's Groundwater Protection Program is designed to prevent negative impacts to groundwater and restore
groundwater quality by integrating pollution prevention efforts, monitoring, groundwater restoration projects, and
communicating performance. The Laboratory has developed a Groundwater Protection Contingency Plan that
defines an orderly process for quickly verifying the results and taking corrective actions in response to unexpect-
ed monitoring results (BNL 2023).

Key elements of the groundwater program are full, timely disclosure of any off-normal occurrences and regular
communication on the performance of the program. Chapter 7 and Site Environmental Report (SER) Volume
ll, Groundwater Status Report, provide additional details about this program, its performance, and monitoring
results for 2023.

2.4.3 Waste Management

Due to the world-class research it conducts, BNL generates a wide range of wastes. These wastes include
materials common to many businesses and industries, such as municipal solid waste (MSW) and non-hazardous
construction and demolition (C&D) debris. As per Figure 2-2, BNL generated 268 tons of MSW and 645 tons of
C&D waste during 2023.

To a much smaller degree, the Laboratory’s unique scientific activities also generate specialized waste streams
that are subject to additional regulation and special handling, including radioactive, hazardous, industrial, and
mixed waste. BNL's Waste Management Facility (WMF), operated by the EPD, is responsible for collecting,
storing, transporting, and managing the disposal of these specialized wastes. This facility was designed for
handling hazardous, industrial, radioactive, and mixed waste, and is comprised of two staging areas: a facility for
hazardous, industrial, and mixed waste in Building 855, regulated by RCRA, and a reclamation building for radio-
active material in Building 865. The RCRA building is managed under a permit issued by the New York State De-
partment of Environmental Conservation (NYSDECQ).

These buildings are used for short-term storage of waste before it is packaged or consolidated for off-site
shipment to permitted treatment and disposal facilities. Waste can either be generated from routine operations,
defined as ongoing industrial and experimental operations, or from non-routine, defined by waste generated by
remediation projects, facility decommissioning activities, or one-time events (e.g., lab cleanouts). In 2023, BNL
generated the following types and quantities of waste from routine operations:

= Hazardous waste: 4.2 tons
= Mixed waste: O ft®
= Radioactive waste: 1,472 ft®
= Other Regulated Waste (e.g., petroleum products, wastewater): 60.3 tons
Hazardous waste from routine operations returned to pre-COVID rates in 2023. Nonroutine hazardous waste

during 2023 consisted of a variety of unused, expired, or contaminated materials generated from maintenance
activities and building cleanouts.

No routine or nonroutine mixed waste was generated during 2023 as shown in Figure 2-1b because no demoli-
tions of radioactive facilities occurred.

Routine radioactive waste generated primarily from BNL's medical isotope research program trends down as
shown in Figure 2-1c though more waste generation is expected in the future as isotope production increases.
A minimal quantity of nonroutine radioactive waste was disposed of as no radioactive facilities were demolished
during 2023.
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Figure 2-1a.
Hazardous Waste
Generation from
Routine and Non-
routine Operations,
2019-2023.

Figure 2-1b. Mixed
Waste Generation
from Routine and
Nonroutine Opera-
tions, 2019-2023.

Figure 2-1c. Radio-
active Waste Genera-
tion from Routine and
Nonroutine Opera-
tions, 2019-2023.
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2.4.4 Pollution Prevention and Waste Minimization

The BNL P2 Program reflects national and DOE pollution prevention goals and policies and represents an
ongoing effort to make pollution prevention and waste minimization an integral part of BNL's operating philosophy.

P2 and waste reduction goals flow throughout the Laboratory via the EMS having been incorporated into the
DOE contract with BSA, BNL's ESSH Policy, and BNL's SSP. Key elements of the P2 Program include:

= Eliminate or reduce emissions, effluents, and waste at the source where possible, as practicable towards a
goal of net-zero waste generation;

= Procure environmentally preferable products (known as “affirmative procurement”);

= Conserve natural resources and energy;

=  Promote transition to low-carbon emitting technology;

= Reuse and recycle materials;

=  Achieve or exceed BNL/DOE waste minimization, P2, recycling, and affirmative procurement goals;

=  Comply with applicable requirements (e.g., New York State Hazardous Waste Reduction Goal, executive
orders, etc.);

= Reduce waste management costs;

= Improve employee and community awareness of P2 goals, plans, and progress.

The BNL P2 and recycling programs have achieved
long-term reductions in waste generated by routine opera-
tions. However, Lab population growth and site improve-
ment activities will challenge this trend. Overall waste
trends can be seen in Figure 2-2 with swings in C&D debris
generated due to ongoing construction of the Science
User Support Center (SUSC) and other site improvement
activities. These activities will continue for the foreseeable
future. Site activities have mostly returned to pre-COVID
levels, with roughly 30% of staff working a hybrid home/
office schedule and some limited fully remote employees.
MSW generation is back to pre-COVID levels and can be
expected to increase in the future without the identification
and implementation of new diversion opportunities.

Collection point for new pallet recycling program.

BNL's EMS establishes objectives and targets to drive pollution prevention and waste reduction as part of overall
sustainable business practices, including the annual P2 Program that provides funds to purchase equipment or
other materials to either reduce an environmental risk or reduce or eliminate a waste stream. Table 2-1 describes
all the waste streams that were diverted from disposal as MSW during 2023, and provides the number of
pounds of materials reduced, reused, or recycled, as well as the estimated cost benefit of each project.

The P2 program also provides funding for the line organizations to implement new hazard reduction or sus-
tainability ideas. During 2023, the program funded 10 new proposals, investing approximately $18,400. The
proposals involved reducing risk, promoting use of bio-friendly alternative products, improving small energy-effi-
ciency projects, and promoting overall environmentally sustainable business practices. The implementation of P2
opportunities, recycling programs, and conservation initiatives has reduced both waste volumes and manage-
ment costs. In 2023, these efforts resulted in nearly $1.1 million in cost avoidance or savings and approximately
1,497 tons (nearly 3 million pounds) of materials being reduced, recycled, reused or sent for energy recovery.
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Figure 2-2. Waste Disposal in Tons, 2019-2023.
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In 2023, BNL collected approximately 451 tons of scrap metal for recycling. Cardboard, office paper, bottles
and cans, construction debris, motor oil, lead, automotive and uninterrupted power supply (UPS) batteries,
electronic scrap, fluorescent light bulbs, and tires were also recycled. Table 2-1 shows the total number of tons
of materials recycled. The baseline recycling rate goal for federal facilities is 50 percent. BNL's annual average
recycling rate for MSW diversion from a landfill consistently outperforms the baseline. The 2023 annual recycling
rate was 92 percent. The table also indicates other non-MSW waste streams such as used motor oil, lead scrap,
lead batteries, and fluorescent bulbs which are regulated hazardous and industrial waste streams that are being
recycled are shown, but not counted, in BNL's MSW recycling rate.

In 2023, BNL's sustainability program was once again honored by receiving the Green Electronics Council’s
EPEAT Award for purchasing EPEAT-registered electronic products which meet strict environmental criteria that
address the full product lifecycle, from energy conservation to toxic materials to product longevity and end-of-life
management. BNL also received its eighth DOE GreenBuy Gold Award and fourth GreenBuy Superior Award.
The GreenBuy Award recognizes DOE sites for purchases of materials that are energy and water efficient and
made from bio-based or recycled content material. The GreenBuy Superior Award identifies BNL as a site that
has achieved GreenBuy Gold status five or more times. BNL was also awarded its first Bronze-level GreenSpace
Award for the Building 1005 third floor conference room renovation. The GreenSpace Award recognizes specific
spaces that incorporate environmentally preferred products in the development of the space. The Bronze Award
is recognizing that 60% of the products used in the space meet applicable criteria.

Table 2-1. BNL Pollution Prevention, Waste Reduction, and Recycling Programs, 2023.
Municipal Solid Waste (MSW) Estimated Revenue/

Recycled Tons Cost Savings Project Description Details

Office Paper 3041 Collected and transported to a transfer facility for recycling
along with regular trash, daily construction and demolition
debris (C&D) from daily maintenance activities, and other

Cardboard 56.8 $10,040 recyclables. Savings are based on cost to dispose of as trash
at $240/ton vrs. recycling at a flat fee of $13K for all paper

Bottles/Cans 9.1 and cardboard and no cost/revenue for bottles and cans.

Printer Toner Cartridges 0.4 $96 Savings are base.d on cost to dispose of as trash
based vrs. recycling at $0 cost/revenue.

Metals 451 $261,580 Cost avoidance was based on disposal as trash,

plus revenue based on $0.17/Ib.

Truck tires were sent for recycling from the motor
Tires 3.6 $864 pool at $0 cost/revenue. Cost savings were based
on cost to dispose of as trash at $240/ton.

Garnet used in machine shop sent for recycling at a

Blasting Garnet 21 ($1,350) cost of $1,350.
. Cost avoidance was based on disposal as trash,
Electronic Waste 70 $86,800 plus revenue based on $0.50/Ib.
Pallets in reusable condtion are collected centrally
on site by the F&O Directorate and picked up by a
Wood Pallets 8 $1,408 local company for refurbishment/reuse. Revenue

collected is $2/pallet. 8 tons represents 304 pallets,
making revenue $608 but avoiding C&D disposal
cost of $0.05/Ib.

Subtotal: Tons of Material Recycled for 2023:| 650 $359,438 Total Savings Achieved
Tons of MSW sent to a Waste to Energy

(WIE) facility: =S
Tons of MSW Landfilled: 74 Total MSW diverted from a landfill = 92%
Total tons MSW for 2023: 917 Total rate of recycling =71%

(continued on next page)
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Table 2-1. BNL Pollution Prevention, Waste Reduction, and Recycling Programs, 2023 (concluded).

Construction and Estimated Revenue/

Demolition Debris Recycled Cost Savings Project Description Details
B. 197 Demolition: 41 tons metal & 475 tons concrete

Total Tons of Material Recycled for 2023 516 ($9,460) recycled. Total cost includes cost for crushlng.the concrete
($75K), revenue from scrap metal sale and savings from
avoiding disposal of both as C&D waste at $0.05/Ib.

Total Tons of C&D Waste Landfilled 2023 | 645 n/a 44% Total Diverted from a C&D Landfill.

Other Regulated Waste Streams

(Hazardous/Industrial Waste) Estimated Revenue/
Recycled Tons Cost Savings Project Description Details

Used motor oil from automobiles and compressor oil
condensors is sent to a vendor for energy recovery.
In 2023, they collected 1,030 gallons (4 tons) for
$1,260, which avoided the costs for disposal as used
oil at $50/drum plus the cost of 19 shipping drums at
$195/drum.

The oil was generated due to inventory elimination
efforts in response to a ban on burning #6 fuel oil

in NY State. After remaining #6 stock runs out,

BNL's boilers will burn #4 fuel oil in the future when
natural gas, BNL's primary fuel source for heat, is
not available. The costs represent cleaning the tanks
and transporting the unused oil for reprocessing and
reblending for energy recovery.

Used Oil (Motor Pool, Oil Skimmer) (Sent

for Energy Recovery) 4 $3,395

Disposal of #6 fuel oil & related wastes. 125 ($121,000)

Cost avoidance was based on $0.52/Ib for disposal as

Lead Scrap (Recycled) 5 $10,200 hazardous waste, plus revenue based on $0.50/Ib.

Avoided universal waste disposal costs of $0.41/Ib
Lead Acid Batteries (Recycled) 18 $20,160 for lead & sulfuric acid batteries by sending directly
for recycling at $0.15/Ib revenue.

Waste management manages these bulbs as

Fluorescent Light Bulbs 2 ($1,200) universal waste at $0.12/linear ft ($1,200), but they
are ulitmately sent for recycling.

Total Tons of Material Diverted for 2023: | 154 ($88,445) Total Cost/Savings Achieved

Total Hazardous & Industrial Waste 82 65% Total Diversion from Other Disposal/Treatment

Disposed for 2023: ° (Hazardous Waste, Used Oil, Waste Water)

Materials Reused On-site (Not Estimated Revenue/

included in diversion calculations) Tons Cost Savings Project Description Details

Sent offsite for regeneration then returned for reuse.

Carbon Reuse - GW Cleanup Systems 40 $90,000 Savings is based on the cost to buy new carbon.

The Laboratory resues electronic equipment if
possible. If not reused, the electronics would provide
Electronic Reuse 5 $756,000 scrap metal revenue at $0.50/Ib. Savings are based
on the cost of purchasing the reused items as new
items minus the scrap value.

Composting wood 72 n/a Composting assoicated with dead tree removal
and site clearing activities. Wood is collected in
the stump dump, chipped and composted for use
around site as mulch. Cost is labor only.

Total Tons of Material Diverted for 2023: | 117 $846,000 Total Cost Avoidance Achieved

Total of All Material Recycled or Reused: 1,437 Tons
Total Savings and Cost Avoidance from Recycling and Reuse: $1.1 Million

2-13 k? 2023 Site Environmental Report



CHAPTER 2: ENVIRONMENTAL MANAGEMENT SYSTEM

2.4.5 Water Conservation

BNL’s water conservation program has achieved dramatic reductions in water use since the mid-1990’s. The
Laboratory continually evaluates water conservation as part of facility upgrades or new construction initiatives.
These efforts include more efficient and expanded use of chilled water for cooling and heating, ventilation, and air
conditioning (HVAC) systems to reduce use of once-through cooling water for other systems. The Laboratory’s
goal is to reduce the consumption of water and reduce the possible impact of clean water dilution on Sewage
Treatment Plant (STP) operations.

Figure 2-4 shows the 20-year trend of water consumption. The water intensity (gallon/gross square foot)
continues to decrease. In each of the past ten years, the water consumption total was approximately half

the 1999 total—a reduction of nearly a half billion gallons per year. Moreover, BNL has shifted its wastewater
treatment in recent years to primarily an aquifer recharge system. This method of wastewater rejection signifi-
cantly reduces the Lab’s impact on the depletion of the subsurface sole source aquifer that supplies all Long
Island communities, including native and disadvantaged communities, thus aiding environmental justice goals.
This aquifer recharge also prevents run-off and the conveyance of surface pollutants to local waterways.

Figure 2-4. Annual Potable Water Use, 1999 - 2023.
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2.4.6 Energy Management and Conservation

The Laboratory’s Energy Management Group continues to reduce energy use and costs by identifying and imple-
menting cost-effective, energy-efficient projects; monitoring energy use and utility bills; and assisting in obtaining
the least expensive energy sources possible. The group is responsible for developing, implementing, and coor-
dinating BNL's energy management efforts and assisting DOE in meeting the energy and sustainability goals in
EO 14057 as reflected in DOE O 436.1a, which reflects the U.S. Secretary of Energy’s initiatives. In the future,
the SSP will continue to reflect new goals as directed by the DOE as part of the Federal SSP. The goals will be
focused on a reduction of carbon emissions emitted by federal facilities to reduce the impact of climate change.
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2.4.6.1 Site Energy Usage PTTTT
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BNL has more than 4.8 million \
square feet of building space. Many
scientific experiments at the Labora-
tory use particle beams generated
and accelerated by electricity, with
the particles controlled and aligned
by large electromagnets. In 2023,
BNL used 241 million kilowatt
hours (kWh) of electricity, 152,000
gallons of fuel oil, 13,488 gallons of
propane, and 475 million cubic feet
of natural gas. Fuel oil and natural :
gas are used to produce steam at Electrification of BNL fleet vehicles.
the Central Steam Facility (CSF). Re-
sponding to market conditions, fuel
oil and natural gas have been historically used whenever each respective fuel is least expensive. Given the price
disparity between natural gas and oil, the Laboratory will continue to purchase natural gas over oil in the future,
further reducing greenhouse gas (GHG) emissions.

B,

In 2023, natural gas prices once again continued to be lower than fuel oil prices. However, BNL burned a signifi-
cant amount of its supply of #6 fuel oil for heat in anticipation of the upcoming ban of the use of #6 fuel oil other
than low sulfur diesel recently enacted by New York State, as well as to empty the tanks to hold #4 fuel oil. As a
result, 2023 usage reflects a one-year spike in #6 fuel oil usage. Additional information on natural gas and fuel oil
use can be found in Chapter 4.

New York State still has electric load reduction curtailment programs when the New York Independent System
Operator expects customer demand to meet or exceed the available supply. In return for reducing its electrical
load, BNL would receive credit for megawatts reduced on each curtailment day. However, BNL's participation is
dependent on the operation of the Relativistic Heavy lon Collider (RHIC) which operates at 25 megawatts (MW).
RHIC is planning final runs which will operate through 2025 and are expected to occur over the summer. As
such, BNL did not curtail operations during 2023.

In 2023, BNL's energy supply included 118,955 MWh of clean, renewable hydropower energy, 558,689 kWh of
on-site generated solar photovoltaic (PV), and 24 million kWh of purchased renewable energy certificates (REC).
The Laboratory will continue to seek alternative energy sources to meet its future energy needs, support federally
required “green” initiatives and reduce energy costs.

BNL is the site of the Long Island Solar Farm (LISF). The array is one of the largest solar PV arrays (32 MW) in
the Northeast and spans 195 acres with more than 164,000 panels. BNL worked extensively with Long Island
Power Authority (LIPA), BP Solar, the State of New York, and other organizations to evaluate the site and develop
the project, with LIPA purchasing the output through a 20-year Power Purchase Contract.

The LISF is expected to produce an average of 44 million kWh of power for Long Island and has been perform-
ing over 50 million kWh/year. As an outcome of allowing this large array to be constructed on site, the Labora-
tory has developed a solar research program that looks at impacts of climate change on large utility-scale PV
systems, as well as research and development for solar power storage and inverter efficiencies. The Federal
Energy Management Program (FEMP) recognizes the importance of the efforts of BNL and the DOE Brookhaven
Site Office (BHSO) to host the LISF and provides credit toward BNL's SSP renewable energy goal.
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The Laboratory’s solar PV research array, Northeast Solar Energy Research Center (NSERC), has a total peak
capacity of 907 kW. In 2028, it provided 558,689 kWh and offset 330 MT CO2e. Combined hydropower from
the New York Power Authority and NSERC power offset 70,640 MT CQO2e.

2.4.6.2 Current Conservation Efforts

To reduce energy use and costs at non-research facilities, several activities were continued or undertaken by
the BNL Energy Management Group in 2023:

BNL receives a 15 MW block allocation of renewable (nearly zero GHG) hydro-
power from the New York Power Authority: The hydropower used in 2023 provided a
net GHG reduction of 70,310 MT CQO2e.

Continued progress occurred on several initiatives included in BNL’s annual
SSP in 2023 (see Appendix E), such as the following: New electric, chilled water,
and steam meter installations; funding for energy conservation initiatives; the purchase
of RECs in meeting BNL's SSP goal; and training various parties on energy conservation
initiatives.

Energy Conservation: Energy and water evaluations are completed for 25 percent of
the site each year. Cost-effective projects are identified and proposed for funding, as
appropriate.

High Performance Sustainability Buildings (HPSB): Substantial completion of various
energy and water conservation projects has achieved compliance in the Environmental
Protection Agency (EPA) Portfolio Manager program. BNL is currently on target to meet or
exceed the HPSB goal.

Renewable Energy: Project support continues for the LISF and NSERC facilities and
annual purchases of RECs to meet targeted goals.

Central Chilled Water Facility (CCWF): The CCWF continues to utilize a 3.2-million-
gallon chilled water storage tank to reduce peak electric demand by producing and
storing chilled water during the night.

Natural Gas Purchase Contract: BNL is currently saving over $2 million per year using
natural gas compared to oil.

Energy Savings: Work continues in the replacement of aging, inefficient T-40 fluorescent
lighting fixtures with new, high-efficiency T-8 lighting fixtures and/or LED fixtures, as
appropriate. Typically, 200 to 300 fixtures are replaced annually, saving tens of thousands
of kWhs each year and reducing costs by several thousand dollars.

Demand Response: The Energy Management team has also performed an audit of the

controls system with regards to demand response and has programmed the following

demand response scenarios to curtail summer usage:

— Tier 1 — Raising office area cooling set points by 1 °F.

— Tier 2 — Raising office area cooling set points by an additional 1 °F and humidity set-
points by 10 percent.

— Tier 3 — Raising office area cooling setpoints by a total of 4 °F and humidity setpoints
an additional 10 percent.

Energy Savings Reinvestment Program: In calendar year (CY) 2023, BNL completed
its payments for its Utility Energy Service Contract (UESC) freeing up capital. This freed
capital is now being used as part of a piloted energy savings reinvestment program
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focused on essential maintenance and upgrade projects that promote additional energy
savings. In 2023, projects that were started include: replacement of the fill in the central
chilled water south cooling towers and variable frequency drive (VFD) replacement for
secondary pumps.

2.4.6.3 Future Federal Net-Zero Goals

The Laboratory’s Energy Management Group continues to reduce energy use and costs by identifying and
implementing cost-effective, energy-efficient projects; monitoring energy use and utility bills; and assisting in
obtaining the least expensive energy sources possible. The group is responsible for developing, implement-
ing, and coordinating BNL’s energy management efforts and assisting DOE in meeting the energy and sus-
tainability goals in DOE O 436.1a. DOE’s order reflects the U.S. Secretary of Energy’s initiatives consistent
with EO 14057, Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability which requires
agencies to amend GHG reduction targets. One of the goals of EO 14057 was for federal agencies to lead
the Nation on a firm path to net-zero emissions by 2050. EO 14057 set the following GHG reduction targets:

— 2030: A 65% reduction in scope 1 and 2 GHG emissions compared to 2008
baseline levels.

— 2030: 100% carbon pollution-free electricity on a net annual basis by 2030.

— A net-zero emissions building portfolio by 2045, including a 50% emissions
reduction by 2032.

BNL includes these same goals in its annual SSP, which is reflective of all sustainability goals in DOE O
436.1a. BNL submits the SSP to DOE in December of each year (BNL 2023). BNL's SSP identifies several
actions that have or will be taken to help the Laboratory progress towards meeting the scope 1 and 2 GHG
emissions reduction goal. For a discussion of scope 3 GHG emissions, see Chapter 4, section 4.5.

As a result of these new efforts, BNL is refocusing its sustainability efforts on developing renewable energy
on site. BNL has developed its first pass at a Carbon Free Electricity (CFE) plan through 2030. Looking
ahead to 2030, BNL anticipates a significant increase in annual power usage, projected to rise from 255,000
MWh to over 470,000 MWh as a new major science facility, the Electron lon Collider (EIC), begins operation.
Consequently, our current CFE procurements will represent a diminishing proportion of our total energy
consumption. It is noteworthy that during this period, the broader grid will benefit from New York’s target of
achieving 70% CFE by 2030.

Considering our current CFE purchases, RECs, and anticipated grid supplied CFE by 2030, BNL estimates
reaching 82% CFE by the targeted 100% CFE date. Similar efforts by New York State through the Climate
Leadership and Community Protection Act (CLCPA) (CLCPA, 2019) will ultimately support BNL's objective

to meet the Federal executive order goals. Currently, BNL expects to meet the CFE goal by 100 percent in
2040 when the state achieves its CFE goal. To help address the current shortcoming, BNL is in the process
of engaging in an open space solar feasibility investment grade audit. This aggressive audit will focus

on open spaces including fields, roadways and parking lots, and study the interconnections, costs, and
available capacity if arrays are developed in these locations. The study has an anticipated completion date at
the end of 2024.

Having net-zero emissions on campus means all the British Thermal Units (BTUs) used by the building
portfolio are from carbon-free sources, including fossil fuels like those fired at the CSF plant in addition to
electricity. The EO states 65 percent of the federal buildings portfolio shall be net-zero emissions by 2030;
BNL interprets this as the goal stating 65 percent of its energy (BTUs) shall come from zero emissions
sources. The EO goes on to state that 100 percent of the federal buildings portfolio shall be net-zero
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emissions by 2045; BNL interprets this as 100 percent energy (BTUs) shall be zero emissions. See figure 2-5
for a graphical representation of BNL's carbon reduction plans.

Given BNL’s dependence on fossil fuel for heating, this goal is much more challenging as the infrastruc-
ture for a carbon-free source of heating does not yet exist and funding for such an infrastructure overhaul
does not yet exist. As shown in Figure 2-6, BNL will make progress towards a net-zero buildings portfolio;
however, dependence on fossil fuel and current funding availability do not allow the Lab to achieve this
goal by 2050. The site recognizes the need to address the risk of non-attainment and as such is in the
early stages of scoping a Utility Master Plan that will focus on future infrastructure needs tied to continued
operation, growth, and achieving our sustainability goals.

BNL has and will continue to apply for funding to support this agenda through the FEMP and other available
grant resources. BNL is also investigating ways to fund these goals through funding opportunities made
available through the New York State CLCPA.

2.4.7 Natural and Cultural Resource Management Programs

Through its Natural Resource Management Plan (BNL 2021), BNL continues to enhance its Natural Resource
Management Program for the Lab and the Upton Ecological and Research Reserve. The Laboratory also
continues to enhance its Cultural Resource Management Program. A BNL Cultural Resource Management Plan
(BNL 2023) was developed to identify and manage properties that are determined to be eligible for inclusion on
the National Register of Historic Places. See Chapter 6 for further information about these programs.

2.4.8 Environmental Restoration

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), commonly known as
Superfund, was enacted by Congress in 1980. As part of CERCLA, EPA established the National Priorities List,
which identifies sites where clean-up of past contamination is required. BNL was placed on the list with 27 other
Long Island sites, 12 of which are in Suffolk County. Each step of the CERCLA cleanup process is reviewed

and approved by DOE, EPA, and NYSDEC, under an Interagency Agreement (IAG) (USEPA 1992). Although not
formal signatories of the IAG, the New York State Department of Health (NYSDOH) and the Suffolk County De-
partment of Health Services (SCDHS) also play key roles in the review process.

Most of the contamination at the Laboratory is associated with past accidental spills and outmoded practices
for handling, storing, and disposing of chemical and radiological material. BNL follows the CERCLA cleanup
process, which includes the following steps:

= |dentification of the presence or potential presence of a hazardous substance that may pose a
threat to public health, welfare, or the environment;

= Conduct a preliminary assessment followed by a remedial investigation, if necessary, to character-
ize the nature and extent of contamination and assess the associated risks;

= Issue a Record of Decision (ROD), which is the corrective action agreed to by DOE, EPA, and
NYSDEC with input from the public;

= Perform the Remedial Design/Remedial Action, which includes final design, construction specifica-
tions, and carrying out the selected corrective action; and

=  Perform removal actions (time critical or non-time critical) under the CERCLA process.
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Table 2-2. Summary of BNL 2023 Environmental Restoration Activities.

Project Description Environmental Restoration Actions

Soil Projects | Operable Unit (OU) I/1I/11I/VIl | Performed inspections, monitoring, and maintenance of institutional controls for
cleanup areas.

Groundwater | OU III/V/VI Continued operation of seven groundwater treatment systems that remove
Projects VOCs and one system that removes strontium-90 (Sr-90).

Removed 53 pounds of VOCs and 0.15 mCi of Sr-90 during the treatment of
approximately 862 million gallons of groundwater. Since the first groundwater
treatment system started operating in December 1996, approximately 7,872
pounds of VOCs and 35 mCi of Sr-90 have been removed, while treating
approximately 32 billion gallons of groundwater.

Collected and analyzed approximately 1,733 sets of groundwater samples from
665 monitoring wells.

Installed 18 temporary wells and collected multiple samples from each location.

Completed the construction of 2 new extraction wells to remediate ethylene
dibromide in the deeper portion of the aquifer in the OU VI plume. The new
extraction wells became operational in January 2024.

OU X (PFOS/PFOA/1,4- Continued operations of one PFAS groundwater treatment system downgradient of
Dioxane the Current Firehouse/Building 170 Areas and completed construction of one PFAS
groundwater treatment system downgradient of the Former Firehouse. This work
was performed as a time-critical removal action under CERCLA to address new
Areas of Concern (AOC) 33 (PFOS and PFOA) and 34 (1,4-Dioxane). The Current
Firehouse/Building 170 system began operation in October 2022 and the Former
Firehouse system began operation in January 2023. Approximately 0.5 pounds of
PFAS was removed during 2023 and returned approximately 313 million gallons of
treated groundwater back into the aquifer.

Peconic River | OU V A population survey of fish in the on-site portion of the Peconic River was
performed under BNL’s Environmental Surveillance Program. Two composite fish
samples were collected in 2023 and details of the analytical results are provided in

Chapter 6.
Reactors Brookhaven Graphite Continued long-term surveillance and maintenance, including repair to the
Research Reactor (BGRR) engineered cap and servicing the rollup door on the west side of Building 701.

Established an agreement with BNL researchers to conduct the Quantum Network
Experiment on the roof of the BGRR.

High Flux Beam Reactor Continued long-term surveillance and maintenance, including minor repairs and
(HFBR) maintenance items.
Brookhaven Medical The final BMRR Stack Demolition Closeout Report was issued to the regulators in
Research Reactor (BMRR) January 2023.

Former Former Radiological Liquid Maintained institutional controls of the area.

Buildings Processing Facility

810/811

Building 801 Inactive Radiological Liquid Performed routine surveillance and maintenance of the facility.
Holdup Facility

Former Inactive Radiological Maintained institutional controls of the area.

Building 650 Decontamination Facility
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In 2023, BNL’s 10 active groundwater treatment systems removed approximately 53 pounds of volatile organic
compounds (VOCs), 0.15 millicurie (mCi) of strontium-90 (Sr-90), 0.5 pounds of per- and polyfluoroalkyl sub-
stances (PFAS), and returned approximately 1.2 billion gallons of treated water to the sole source aquifer. In
accordance with a CERCLA Action Memorandum to conduct a Time Critical Removal Action, construction of
two groundwater treatment systems to address PFAS contamination from the Former Firehouse and Current
Firehouse/Building 170 source areas was completed. The treatment system for the Current Firehouse and
Building 170 PFAS plumes began operation in October 2022, while the Former Firehouse treatment system
began operation in January 2023. Groundwater characterization data and modeling identified the need to
modify the Operable Unit (OU) VI ethylene dibromide treatment system with additional extraction wells to capture
deeper contamination. The two new deep extraction wells began operation in January 2024. These groundwater
systems are operated in accordance with approved Operations and Maintenance manuals.

Institutional controls were also monitored and maintained for the cleanup areas in accordance with the RODs to
help ensure the remedies remain protective of human health and the environment. An annual evaluation of these
controls was submitted to the regulatory agencies. Furthermore, in 2023, BNL continued the surveillance and
maintenance of the Brookhaven Graphite Research Reactor (BGRR) and the High Flux Beam Reactor (HFBR).
Table 2-2 provides a description of each OU and a summary of environmental restoration actions taken. See
Chapter 7 and SER Volume Il, Groundwater Status Report, for further details.

2.5
Implementing the
Environmental
Management System

2.5.1 Structure and Responsibility

All employees at BNL have clearly defined roles and
responsibilities in key areas, including environmental
protection. Supervisors are required to work with their
employees to develop and document Roles, Respon-
sibilities, Accountabilities, and Authorities (R2A2s).
BSA has clearly defined expectations for manage-
ment and staff which must be included in the R2A2
document. Under the BSA performance-based man-
agement model, senior managers must communicate
their expectation that all line managers and staff take
full responsibility for their actions and be held account-
able for ESSH performance. Environmental and waste
management technical support personnel assist the
line organizations with identifying and carrying out
their environmental responsibilities. Environmental
Compliance Representatives (ECRs) are deployed

to organizations throughout the Laboratory as an
effective means of integrating environmental planning
and sustainability into the work planning processes

of the line organizations. A comprehensive training

-chargepoin+

BNL electric vehicle (EV) charging station.
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program for staff, visiting scientists, and contractor personnel is also in place, thus ensuring that all personnel
are aware of their ESSH responsibilities.

2.5.2 Communication, Community Involvement and Environmental Justice

In support of BNL's commitment to open communication and community involvement, the Stakeholder Relations
Office (SRO) develops best-in-class communications, science education, government relations, and community
involvement programs that advance the science and science education missions of the Laboratory. The SRO
contributes to the public’s understanding of science, enhances the value of the Laboratory as a community, and
ensures that internal and external stakeholders are properly informed and have a voice in decisions of interest
and importance to them. The SRO also works to maintain relationships with BNL employees and external stake-
holders, such as neighbors, business leaders, elected officials, and regulators to provide an understanding of the
Laboratory’s science and operations, including environmental stewardship and restoration activities, and to in-
corporate community input into BNL's decision making process.

To facilitate stakeholder input, the SRO’s
Office of Community Engagement, in co-
ordination with the EPD, participates in or
conducts on- and off-site meetings which
include discussions, presentations, round-
tables, and workshops. Community En-
gagement and EPD staff attend local civic
association meetings, conduct Laboratory
tours, and coordinate informal information
sessions and formal public meetings, which
are held during public comment periods for
environmental projects.

The SRO’s Media and Communications
Office manages programs to increase internal
stakeholder awareness, understanding, and
support of Laboratory initiatives; fosters
two-way communications; and updates
internal stakeholders on BNL priorities, news,
programs, and events.

Student participating in an Office of Educational programs
learning activity.

The SRO’s Office of Educational Programs
manages various education initiatives and
programs that support the scientific mission at BNL and the DOE. Programs include Summer Science Explo-
rations for grades four through 12, the Science Learning Center, and the DOE’s Workforce Development for
Teachers and Scientists which sponsors various internship opportunities.

2.5.2.1 Communication Forums

To create opportunities for effective dialogue between the Laboratory and its stakeholders, several forums
for communication and involvement have been established, such as the following:

= The Brookhaven Executive Roundtable (BER), established in 1997 by DOE’s BHSO,
meets routinely to update local, state, and federal elected officials and their staff, regula-
tors, and other government agencies on environmental and operational issues, as well as
scientific discoveries and initiatives.
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=  The Community Advisory Council (CAC), established by BNL in 1998, advises Labora-
tory management primarily on environmental, health, and safety issues related to BNL
that are of importance to the community. The CAC is comprised of 26 member orga-
nizations and individuals representing civic, education, employee, community, environ-
mental, business, and health interests. The CAC sets its own agenda in cooperation
with the Laboratory and meets six times a year. The CAC is one of the primary ways
the Laboratory keeps the community informed. Meetings are open to the public and are
announced on the BNL homepage calendar and on the Stakeholder Relations website
which links to the CAC webpage, meeting agendas, and past meeting presentations
and minutes. An opportunity for public comment is provided at each meeting. Organi-
zations interested in participating on the CAC are encouraged to attend meetings and
make their interest known.

= Monthly teleconference calls are held with parties to the Laboratory’s IAG and other fed-
eral, state, and local regulators to update them on project status. The calls also provide
the opportunity to gather input and feedback and to discuss emerging environmental
findings and initiatives.

= Stakeholder Relations also manages several outreach programs that provide opportu-
nities for stakeholders to become familiar with the Laboratory’s facilities and research
projects. Qutreach programs include:

— Tour Program: Opportunities to learn about BNL are offered to college and university,
groups. Tour groups visit the Laboratory’s scientific machines and research facilities
and meet with scientists to discuss research. Agendas are developed to meet the
interests of the groups and may include sustainability and environmental stewardship
issues. As post-COVID Laboratory activities returned to normal, the tour program
resumed in a limited capacity during 2022.

— Summer Sundays: Held on four Sundays each summer, these open houses enable
the public to visit BNL science facilities, experience hands-on activities, and learn
about research projects and environmental stewardship programs. In 2023, more than
5,000 visitors participated in the program.

The Laboratory also participates in and hosts various outreach events throughout the year such as
festivals, workshops, a science cafe called PubSci, a Science on Screen event at a local cinema, and the
Port Jefferson Mini-Maker Faire. All Hands staff meetings are held throughout the year to keep employees
apprised of Lab updates and new programs.

The SRO’s Media & Communications Office issues press releases to news and media outlets and the Internal
Communications Office publishes electronic and printed weekly employee newsletters, such as Brookhav-
en This Week and The Brookhaven Digest. In addition, a Director’s Office web-based publication, Monday
Memo, is issued bi-weekly to employees and focuses on topics important to the Laboratory population. The
Laboratory maintains an informative website at www.bnl.gov, where these publications, as well as extensive
information about BNL's science and operations, past and present, are posted. In addition, employees and
the community can subscribe to the Laboratory’s e-mail news service.

Community members can ask questions or provide comments by clicking on the “Let us know” link found
under “Listening to you” on the Stakeholder Relations website at www.bnl.gov/stakeholder. Community
members can also subscribe to the weekly e-newsletter, Brookhaven This Week, found on the Media Com-
munications webpage at www.bnl.gov, which keeps Lab employees and the community informed about
happenings at BNL, explains some of the science behind Laboratory research, and invites subscribers to
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educational and cultural events. Additionally, a new email was established to facilitate easy communication
with community members: community@bnl.gov.

2.5.2.2 Community Involvement in Cleanup Projects

In 2023, BNL updated stakeholders virtually on the progress of environmental clean-up projects, additional
initiatives, and health and safety issues via mailings, briefings, and presentations given at CAC and BER
meetings. These topics included the following:

— The Vision and Strategy from our three new Lab leaders: The Laboratory Director,
JoAnne Hewett, the Deputy Director for Science and Technology, John Hill, and the
Deputy Director for Operations, Ann Emrick.

= Update on the Lab’s Medical Isotope Program: Transitioning that program to a
nuclear regulatory structure, and the environmental assessment for the Clinical Alpha
Radionuclide Producer.

= Opportunities for Reducing the Use of Single-Use Plastics at BNL: The CAC was
informed about new programs to curb the use of single-use plastics and make users
aware of more environmentally friendly labware for use.

= Climate Energy Modeling: Projecting Energy Demand and Infrastructure Resilience: The
CAC learned about how the Lab’s climate scientists are using models to project future
energy demand and to strengthen grid infrastructure and resilience.

= Stakeholder Relations program updates: The CAC was briefed about exciting pro-
grams in the Office of Educational programs, Community Engagement’s outreach pro-
grams and the Lab’s Open Houses which are open to the public.

= Natural & Cultural Resources: The CAC received updates on BNLs natural resources,
such as deer and fire management, and the risk to the Long Island Pine Barrens from the
southern pine beetle.

= Environmental Updates: In 2023, the CAC also received environmental updates such
as the general status of the groundwater contaminant plumes and remediation systems;
emerging contaminants PFAS and 1,4 Dioxane in groundwater; proposed New York State
and EPA drinking water standards for these contaminants; updates on the SER, and the
BNL SSP.

2.5.2.3 Environmental Justice

Environmental Justice (EJ) is the fair treatment and meaningful involvement of all people regardless of race,
color, national origin, or income with respect to the development, implementation and enforcement of envi-
ronmental laws, regulations, and policies.

Fair treatment means that no group of people, including a racial, ethnic, or socioeconomic group, should
bear a disproportionate share of the adverse environmental consequences resulting from industrial,
municipal, and commercial operations or the execution of federal, state, local and tribal programs and
policies. Federal agencies must identify and address disproportionately high and adverse effects of federal
projects on the health or environment on minority and low-income populations (EO 12898).

The Lab is committed to increasing EJ efforts and creating avenues for participation for disadvantaged
and marginalized communities in environmental decision making. Since 2022, the Lab has been offering a
Science in the Community program, to bring its science into the field and make it more accessible to dis-
advantaged communities. All of the Lab’s Science in the Community programming is free and features
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hands-on activities for students. Programs take place each year at the Vanderbilt Planetarium, the Jones
Beach Energy and Nature Center, and at Stony Brook University.

These programs are a unique opportunity for people from a wide array of communities, including disadvan-
taged communities, to meet scientists, participate in hands-on science activities, visit world-class research
facilities, enjoy science shows, and more. For example, the CAC draws members from local communities
that have been designated as disadvantaged by New York State based on their disadvantaged communities’
criteria, giving them a voice in how the Laboratory’s activities impact their immediate environment.

Brookhaven Lab also has a robust workforce development program which includes many programs specifi-
cally designed to give opportunities to students from traditionally underrepresented and underserved com-
munities. These programs include the following:

= Science, Technology, Engineering and Mathematics (STEM)-Prep Summer Institute,
Alliances for Graduate Education, and the Professoriate Predominantly Undergraduate
Institutions, Community College Internship, Student Partnership for Advanced Research
and Knowledge, Day in the Life of a River, and a Science at Home program with activities
and lessons that students and their parents can do almost anywhere.

= Brookhaven Lab also has Memorandums of Understanding with Historically Black
Colleges and Universities and Minority Serving Institutions to further establish diverse
and inclusive workforce development programs. The Lab’s Diversity, Equity, and Inclu-
sion (DEI) Office coordinates additional programs such as the National Consortium for
Graduate Degrees for Minorities, the Professional Associates Program for Women and
Minorities, the African American Advancement Group Scholarship Program, and the
Mow Shiah Lin Scholarship.

2.5.3 Monitoring and Measurement

BNL's EMS specifies requirements for conducting general surveillance to determine impact from site operations
to the environment. DOE O 458.1 Admin Chg 4, (2020), Radiation Protection of the Public and Environment,
requires DOE sites to maintain surveillance monitoring for determining radiological impacts, if any, to the public
and environment from site operations.

BNL's EMS includes an Environmental Monitoring Program (EMP) which is a comprehensive, site-wide program
that identifies potential pathways for exposure of the public and employees, evaluates the impact activities have
on the environment, and ensures compliance with environmental permit requirements. The EMP defines how
the Laboratory will monitor effluents and emissions to ensure the effectiveness of controls, adherence to regula-
tory requirements, and timely identification and implementation of corrective measures. The plan uses the EPA’s
Data Quality Objective approach for documenting the decisions associated with the monitoring program. In
addition to the required triennial update, an annual electronic update is also prepared. The monitoring programs
are reviewed and revised, as necessary, to reflect changes in permit requirements, changes in facility-specific
monitoring activities, or the need to increase or decrease monitoring based on a review of previous analytical
results. As shown in Table 2-3, in 2023, there were 5,342 sampling events of groundwater, potable water, pre-
cipitation, air, plants and animals, soil, sediment, and discharges under the EMP. Specific sampling programs for
the various media are described further in Chapters 3 through 8.The EMP addresses three components: compli-
ance, restoration, and surveillance monitoring.
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Table 2-3. Summary of BNL Sampling Program Sorted by Media, 2023.

Environmental
Media

No. of
Sampling
Events (a)

Purpose

Groundwater is monitored to evaluate impacts from past and present operations on ground-
water quality under the Environmental Restoration, Environmental Surveillance, and Compli-

Craudae: [Eas ance sampling programs. See Chapter 7 and SER Volume Il, Groundwater Status Report, for
further detail.
. Recharge basins used for wastewater and stormwater disposal are monitored in accordance
On-Site Re- o . ) . )
. 49 with discharge permit requirements and for environmental surveillance purposes. See Chap-
charge Basins )
ter 5 for further detail.
Potable water wells and the BNL distribution system are monitored routinely for chemical and
radiological parameters to ensure compliance with Safe Drinking Water Act requirements. In
Potable Water 20C addition, samples are collected under the Environmental Surveillance Program to ensure the
source of the Laboratory’s potable water is not impacted by contamination. See Chapters 3
and 7 for further detail.
The STP influent and effluent and several upstream and downstream Peconic River stations
are monitored routinely for organic, inorganic, and radiological parameters to assess BNL im-
Sewage Treat-
ment Plant (STP) 136 pacts. The number of samples taken depends on flow. For example, samples are scheduled
for collection at Station HQ monthly, but if there is no flow, no sample can be collected. See
Chapters 3 and 5 for further detail.
s 12 Precipitation samples are collected from two locations to determine levels of mercury present
Precipitation L o s s
in rain to support long-term monitoring of atmospheric disposition of mercury.
Air — Tritium Silica gel cartridges are used to collect atmospheric moisture for subsequent tritium analysis.
232 These data are used to assess environmental tritium levels. See Chapter 4 for further detail.
Samples are collected to assess impacts from BNL operations and to facilitate reporting of
Air - Particulate 299 ES/C emissions to regulatory agencies. Samples are also collected for the New York State Depart-
52 NYSDOH ment of Health as part of their program to assess radiological air concentrations statewide.
See Chapter 4 for further detail.
Fauna 117 Fish and deer are monitored to assess impacts on wildlife associated with past or current
BNL operations. See Chapter 6 for further detail.
Vegetation is sampled to assess possible uptake of contaminants by plants and fauna, since
Flora 14 the primary pathway from soil contamination to fauna is via ingestion. See Chapter 6 for
further detail.
Soil samples are collected as part of the Natural Resource Management Program to assess
Soils 74 faunal uptake, during Environmental Restoration investigative work, during the closure of
drywells and underground tanks, and as part of preconstruction background sampling.
. Samples are collected periodically from potable water fixtures and dispensers, manholes, and
Miscellaneous 117 . . ;
spills to assess process waters and to assess sanitary discharges.
Groundwater Samples are collected from groundwater treatment systems operated under the Comprehen-
Treatment Sys- 1026 sive Environmental Response, Compensation, and Liability Act program. The Laboratory has
tems Monitoring ten operating groundwater treatment systems. See discussion in Chapter 7.
State Pollutant Samples are collected to ensure that the Laboratory complies with the requirements of the
Discharge Elimi- 335 New York State Department of Environmental Conservation-issued SPDES permit. Samples
nation System are collected at the STP, recharge basins, and four process discharge sub-outfalls to the STP.
(SPDES)
Flowcharts are exchanged weekly as part of BNL's SPDES permit requirements to report
Flow Charts 520 discharge flow at the recharge basin outfalls.
Tests are performed on select petroleum storage facility monitoring wells to determine if
Floating floating petroleum products are present. The number of wells and frequency of testing is
Petroleum 96 determined by NYSDEC licensing requirements (e.g., Major Petroleum Facility), NYSDEC spill
Checks response requirements (e.g., Motor Pool area), or other facility-specific sampling and analysis

plans.

(continued on next page)
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Table 2-3. Summary of BNL Sampling Program Sorted by Media, 2023 (concluded).
No. of

Environmental Sampling
Media Events (a) Purpose

Daily instrumentation checks are conducted on the radiation monitors located in Buildings
Radiological 502 569 and 592. These monitors are located 30 minutes upstream of the STP and at the STP.
Monitor Checks Monitoring at these locations allows for diversion of wastes containing radionuclides before
they are discharged to the Sewage Treatment Plant recharge basins.

Quality To ensure that the concentrations of contaminants reported in the Site Environmental Report
Assurance/ are accurate, additional samples are collected. These samples detect if contaminants are
Quality Control 452 introduced during sampling, transportation, or analysis of the samples. QA/QC samples are
Samples also sent to the contract analytical laboratories to ensure their processes give valid, repro-
(QA/QC) ducible results.

Soil gas monitoring of methane and hydrogen sulfide concentrations is conducted around
Landfill gas 256 each landfill. Soil gas monitoring data are evaluated for the potential for hazardous concen-

trations of gas near the landfill areas and the potential for off-site migration.

The total number of sampling events includes all samples identified in the Environmental
Monitoring Plan (BNL 2022), as well as samples collected to monitor Environmental Restora-

LEEl “”“.‘be’ 6253 tion (CERCLA) projects, air and water treatment system processes, and by the Environmental
of sampling - A : . . .
Protection Division Field Sampling Team as special requests. The number does not include
events .
samples taken by Waste Management personnel, waste generators, or Environmental Com-
pliance Representatives for waste characterization purposes.
Notes:

(a) A sampling event is the collection of samples from a single georeferenced location. Multiple samples for different analyses (i.e., tritium, gross alpha,
gross beta, and volatile organic compounds) can be collected during a single sample event.

C = Compliance

ES = Environmental Surveillance

2.5.3.1 Compliance Monitoring

Compliance monitoring is conducted to ensure that wastewater effluents, air emissions, and groundwater
quality comply with regulatory and permit limits issued under the federal Clean Air Act, Clean Water Act, Ol
Pollution Act, SDWA, and the New York State equivalents.

Air emissions monitoring is conducted at reactors no longer in operation, accelerators, and other radiologi-
cal emission sources, as well as the CSF. Real-time, continuous emission monitoring equipment is installed
and maintained at some of these facilities, as required by permits and other regulations. At other facilities,
samples are collected and analyzed periodically to ensure compliance with regulatory requirements. Analyti-
cal data are routinely reported to the permitting agencies. See Chapters 3 and 4 for details.

Wastewater monitoring is performed at the point of discharge to ensure that the effluent complies with
release limits in the Laboratory’s SPDES permits. Twenty point-source discharges are monitored—9 under
BNL's SPDES Permit and 11 under equivalency permits issued to the Environmental Restoration Program
for groundwater treatment systems. As required by permit conditions, samples are collected daily, weekly,
monthly, or quarterly, and monitored for organic, inorganic, and radiological parameters. Monthly discharge
monitoring reports that provide analytical results and an assessment of compliance for that reporting period
are filed with the NYSDEC. See Chapter 3, Section 3.6, for details.

Groundwater monitoring is performed to comply with regulatory operating permits. Specifically, monitoring
of groundwater is required under the Major Petroleum Facility License for the CSF, the RCRA permit for the
Waste Management Facility, and the SPDES permit for the STP. Extensive groundwater monitoring is also
conducted under the CERCLA program (described in Section 2.5.3.2 above). Additionally, to ensure that the
Laboratory maintains a safe drinking water supply, BNL's potable water supply is monitored as required by
the SDWA, which is administered by SCDHS.
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2.5.3.2 Restoration Monitoring

The Groundwater Protection Group operates and maintains groundwater treatment systems to remediate
contaminant plumes both on and off site. BNL maintains an extensive network of groundwater monitoring
wells to verify the effectiveness of the remediation effort. Modifications to groundwater remediation systems
are implemented, as necessary, based upon a continuous evaluation of monitoring data and system petr-
formance. Details on groundwater monitoring and restoration program are provided in Chapter 7 and SER
Volume I, Groundwater Status Report.

2.5.3.3 Surveillance Monitoring

Surveillance monitoring is performed, in addition to compliance monitoring, to assess potential environ-
mental impacts that could result from routine facility operations. The BNL Surveillance Monitoring Program
involves collecting samples of ambient air, surface water, groundwater, flora, fauna, and precipitation.

Samples are analyzed for organic, inorganic, and radiological contaminants. Additionally, data collected
using thermoluminescent dosimeters (TLDs) (i.e., devices that measure radiation exposure) strategically posi-
tioned on- and off-site is routinely reviewed under this program. Control samples (also called background or
reference samples) are collected on- and off-site to compare Laboratory results to areas that could not have
been affected by BNL operations.

The monitoring programs can be broken down further by the relevant law or requirement (e.g., Clean Air Act)
and even further by specific environmental media and type of analysis. The results of monitoring and the
analysis of the monitoring data are the subject of the remaining chapters of this report. Chapter 3 summa-
rizes environmental requirements and compliance data, Chapters 4 through 8 give details on media-specific
monitoring data and analysis, and Chapter 9 provides supporting information for understanding and validat-
ing the data shown in this report.

2.5.4 EMS Assessments

To periodically verify that the Laboratory’s EMS is operating as intended, assessments are conducted as part of
BNL's Contractor Assurance Program. Self-assessment is the systematic evaluation of internal processes and
performance. Two types of assessments are conducted: the ISO 14001 Standard conformance assessment and
the regulatory compliance assessments.

The approach for the ISO 14001 program self-assessment includes evaluating programs and processes within
organizations that have environmental aspects to verify conformance to the ISO 14001 Standard. The assess-
ment is performed by qualified external assessors or BNL staff members who do not have line responsibility for
the work processes involved. Progress toward achieving environmental objectives is monitored, as are event-re-
lated metrics to determine the overall effectiveness of the EMS. The assessment determines if there are Labora-
tory-wide issues that require attention, and facilitates the identification and communication of best management
practices used in one part of the Laboratory that could improve performance in other parts of the Lab.

Compliance assessments are also performed by BNL staff members who do not have line responsibility for the
work processes involved to ensure that operations comply with Laboratory requirements that reflect external
compliance requirements. These assessments verify the effectiveness and adequacy of management processes
(including self-assessment programs) at the division, department, directorate, and Laboratory levels. Special
investigations are conducted to identify the root causes of events and identify corrective actions and lessons
learned if regulatory noncompliance or impact occurs to correct the problem and prevent reoccurrence.
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BNL management routinely evaluates progress on key environmental improvement projects. The Laboratory and
DOE periodically perform assessments to facilitate the efficiency of assessment activities and ensure that the
approach to performing the assessments meets DOE expectations.

The Laboratory’s Contractor Assurance Program is augmented by programmatic external audits conducted

by DOE. BSA staff and subcontractors also perform periodic independent reviews, and an independent third-
party conducts ISO 14001 registration audits of BNL's EMS. The Laboratory is subject to extensive oversight by
external regulatory agencies (see Chapter 3 for details). Results of all assessment activities related to environ-
mental performance are included, as appropriate, throughout this report.

2.6
Environmental
Stewardship at BNL

BNL has extensive knowledge of its
potential environmental vulnerabilities and
current operations due to ongoing process
evaluations, the work planning and control
system, and the management systems

for groundwater protection, environmen-
tal restoration, carbon footprint reduction,
and information management. Compliance
assurance programs have improved the
Laboratory’s compliance status and P2
projects have reduced costs, minimized
waste generation, and reused and Electric vehicle charging at a BNL charging port.

recycled significant quantities of materials.

BNL is openly communicating with neighbors, regulators, employees, disadvantaged communities, and other
interested parties on environmental issues and progress. Now, the Laboratory is moving towards net-zero goals
for carbon-free emissions and other efforts to address climate change concerns.

The Laboratory’s environmental programs and projects have been recognized with international, national, and
regional awards, and audits have consistently observed a high level of management involvement, commit-
ment, and support for environmental protection and the EMS. To maintain stakeholder trust, the Laboratory will
continue to deliver on commitments and demonstrate improvements in environmental performance.

The SER is an important communication mechanism, as it summarizes BNL's environmental programs and per-
formance each year. New efforts to reduce carbon emissions to address climate change impacts will be integrat-
ed into BNL's EMS in the future as directed by DOE as part of the Federal Sustainability Plan. BNL is often asked
to share its experiences, lessons learned, and successes. Additional information about the Laboratory’s environ-
mental programs is available on BNL's website at http://www.bnl.gov.

For over 75 years, the unique, leading-edge research facilities and scientific staff at BNL have made many inno-
vative scientific contributions possible. Today, BNL continues its research mission while focusing on cleaning up
and protecting the environment.
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