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Brookhaven National Laboratory (BNL) is a multi-program national laboratory operated by Brookhaven Science Associates for the U.S. Department of Energy (DOE) and is located on a 5,265-acre site in Suffolk County, Long Island, New York. DOE Order 436.1 (2011), Departmental Sustainability, requires DOE sites to maintain an Environmental Management System (EMS). An EMS specifies requirements for conducting general surveillance monitoring to evaluate the effects, if any, of site operations. DOE Order 458.1 (2011), Radiation Protection of the Public and Environment, requires DOE sites to maintain surveillance monitoring for determining radiological impacts to the public and environment.
BNL has a comprehensive EMS in place, which meets the requirements of the International Organization for Standardization 14001 Standard. The Laboratory’s extensive environmental monitoring program is one component of the EMS, and the BNL Environmental Monitoring Plan (EMP) describes this program in detail. The data derived from systematically monitoring the various environmental media on site enables the Laboratory to make informed decisions concerning the protection of human health and the environment and to be responsive to stakeholder concerns.

The Laboratory's Environmental Protection Program ensures that operations fully comply with applicable federal, state, and local environmental laws and regulations; executive orders; and DOE policies. The Laboratory monitors radiological and nonradiological aspects of ambient air quality, emissions from point sources, wastewater discharges, surface water quality, groundwater quality, precipitation, soil, flora, and fauna. Sampling is performed under one or more types of environmental monitoring: compliance, restoration, or surveillance monitoring. Compliance monitoring ensures adherence to regulatory and permit limits. Restoration monitoring measures the impact of past operations and assesses the effectiveness of remedial measures. Surveillance monitoring evaluates the impacts, if any, of current or historical operations on the various environmental media.  

Air surveillance monitoring at the Laboratory involves the analysis of particulate matter collected on filters, as well as vapor chemically trapped in a collection medium. Monitoring is conducted for various airborne radionuclides (including particulates and tritiated water vapor) at both on- and off-site locations. Continuous radiological monitoring is conducted for operations that have the potential to result in a radiological dose at the site boundary in excess of 0.1 millirem per year. For facilities with emissions below that value, periodic confirmatory monitoring is conducted. Specific diffuse or nonpoint sources, arising as a result of environmental restoration activities, are monitored to protect worker and public health. BNL also measures environmental background radiation through a network of on- and off-site thermoluminescent dosimeter units.

Samples of wastewater effluent from Laboratory operations are collected at the point of discharge. Monitoring is conducted in accordance with permit requirements and includes water quality parameters—such as pH, dissolved oxygen, and temperature—as well as radiological, organic, and inorganic parameters.

The Peconic River is sampled at multiple on- and off-site locations from the point where the Peconic River enters the BNL site to the a point several miles downstream of the BNL site. The Carmans River is also sampled to determine background or ambient conditions, and is considered a control location. Collected samples are analyzed for radiological and nonradiological parameters.
The Laboratory site is included on the Comprehensive Environmental Response, Compensation & Liability Act (CERCLA) National Priorities List. The U.S. Environmental Protection Agency (EPA) and the New York State Department of Environmental Conservation (NYSDEC) have integrated DOE’s response obligations into a comprehensive Federal Facilities Agreement. In compliance with this agreement, BNL’s comprehensive groundwater protection program evaluates groundwater contamination from historical operations and determines whether measures taken to protect or restore groundwater quality are effective. Wells are used to monitor research and support facilities where there is a potential for environmental impact to determine whether operational and engineered controls designed to protect groundwater are working effectively.
The Laboratory maintains five operable groundwater production wells to supply potable water to the BNL community. The supply wells and distribution system are monitored for chemical and radiological parameters to ensure that concentrations of regulated contaminants present in the domestic water system are less than the maximum contaminant levels specified by regulation.

Data from the sampling and analysis of vegetation and fauna are used to estimate bioaccumulation and potential dose via the ingestion pathway. Precipitation, soil, and sediment are analyzed for contaminants released to the atmosphere and surface water.

All environmental monitoring data must meet appropriate quality assurance requirements. BNL maintains contracts with seven contract analytical laboratories, all of which are certified by New York State for specific parameters and are subject to audits by the New York State Department of Health (NYSDOH), BNL, and/or DOE through their Laboratory Approval Program.

BNL uses the Data Quality Objective (DQO) process developed by EPA to describe the environmental monitoring matrices, sampling methods, locations, frequencies, and measured parameters, as well as the methods and procedures for data collection, analysis, maintenance, reporting, and archiving.

The EMP summarizes the “drivers” (i.e., compliance, support compliance, surveillance, and restoration), DQOs, potential sources and contaminants, extent and frequency of monitoring, analytical procedures, and quality assurance processes. The plan is reviewed and revised annually to reflect any changes made to the monitoring program from the previous year. A complete update is published triennially. Highlights of key changes in the calendar year (CY) 2013 monitoring program are described below. Full descriptions of the changes are detailed in each DQO. 
Radiological Air Monitoring
· Historical tritium air surveillance data at BNL have shown that tritium concentrations have been well below the minimum detection level at most sampling locations since the shutdown of the reactors; therefore, redundant tritium sampling locations will be eliminated.
· Perimeter air surveillance stations will be maintained at the P-2, P-4, P-7, and P-9 stations, along with facility monitoring at the Brookhaven Linear Isotope Producer (BLIP) and the Target Processing Laboratory (TPL).
· Because particulate filters are analyzed for gross alpha/beta show levels to be within background, the elimination of gamma analyses for monthly composites is proposed. However, should the beta analyses show the potential for other radionuclide emissions, gamma analyses will be requested.
· Charcoal cartridges are no longer necessary since there are  to no iodine sources of emissions. Collection of tritium samples at battery-operated stations will be eliminated because tritium sources are monitored at respective source facilities.
Fish, Aquatic Vegetation, and Sediment
· Based on long-term data showing little or no influence from BNL operations, all sampling will discontinue at Swan Pond and Forge Pond. In addition, based on the 5-year review of the Peconic River cleanup program, fish sampling between post-cleanup monitoring and surveillance monitoring will be alternated(post-cleanup monitoring will occur in odd numbered years and surveillance monitoring will occur in even numbered years, until such time BNL no longer discharges effluents to the Peconic River.

Peconic River Post-Cleanup Monitoring
· Due to the declining levels of mercury in sediment samples after cleanup and restoration of the Peconic River in 2004 and 2005, as well as three additional supplemental cleanup areas that were remediated in 2010/2011, sediment samples for mercury values greater than 2.0 mg/kg have been removed from this DQO.

Farm and Garden Vegetables and Soils
· Since the environmental cleanup of the Brookhaven Graphite Research Reactor (BGRR) was completed in 2012, farm vegetable surveillance will be reduced and will be the final year of surveillance. In addition, garden vegetables from the BNL garden have consistently shown no uptake of radionuclides; therefore, garden vegetable surveillance will be discontinued.

Deer Sampling
· Due to variability and overlap in strontium-90 (Sr-90) data over the past decade which suggests that Sr-90 is at background levels in both on- and off-site deer, Sr-90 in bone will be removed as one of the analytical parameters monitored in deer.

Surface Water Recharge Basins
· Based on historical data and the fact that the Laboratory no longer has any reactors operating or active remediation programs planned, the sampling frequency will be reduced from quarterly to semi-annual.
Sewage Treatment Plant
· Because BNL no longer has any reactors operating or remediation projects planned, the sampling frequency of the surveillance monitoring program for both influent and effluent samples will be reduced from three times per week to weekly for radiological analyses.
Peconic River Water Quality Surveillance
· Based on historical data and the fact that the Laboratory no longer has any reactors operating or active remediation programs planned, the sampling frequency for both on- and off-site Peconic River monitoring stations will be reduced from monthly to quarterly.

Potable Water
· Radium-228 is no longer required to be sampled as part of the radiological analysis per an agreement with the Suffolk County Department of Health Services (SCDHS). Gross alpha, beta, tritium, strontium-90 (Sr-90) and gamma analyses will continue to be performed, as they are more representative of the types of contaminants present at the BNL site.

Current Landfill Post-Closure
· Since there have been no detections of volatile organic compounds (VOCs) or water chemistry parameters since 1998 in wells 087-24, 088-22, and 088-23, it is recommended that the monitoring frequency for these wells be reduced from semiannually to annually.

OI III Carbon Tetrachloride

· Since VOC concentrations have been below maximum contaminant levels (MCLs) for four or more sampling events, the following wells be dropped from the monitoring program and abandoned: 085-162, 085-163, 085-98, 095-279, 095-280, 095-300, 095-42, 095-53, 095-90, and 095-277.
· Since the VOC concentrations have been below the MCLs for four or more sampling events, the following wells be dropped from the Carbon Tetrachloride monitoring program and continue to be monitored by the On-Site Service Station monitoring program: 085-236 and 085-237, 085-17.
· Since the carbon tetrachloride concentrations have been below the MCLs for four or more sampling events, the following wells be dropped from the Carbon Tetrachloride monitoring program and added to the Middle Road monitoring program since the constituents of concern detected in these wells affects the long term operation of that treatment system: 104-11, 104-36, 105-23, 105-42.

· Well 085-13 will be maintained as a water level well for the Magothy aquifer and no longer sampled for VOCs.

OU III Central Post-Rod

· Sampling has been discontinued in wells 065-05 and 084-05 since VOC detections have been below ambient water quality standards (AWQS) for more than 10 years. The wells will remain in the water level program.

OU III Western South Boundary Pump and Treat System

· A monitoring well will be installed at Middle Road to monitor the downgradient extent of the Freon-12 observed in well 103-15. 
OU III Industrial Park
· Additional data collection from the temporary well between well UVB-5 and UVB-6, as well as the new monitoring well and quarterly well sampling, will be used to evaluate whether the criteria for system shutdown of total volatile organic compounds (TVOC) concentrations less than 50 µg/L in core monitoring wells and extraction wells has been met. A petition to shut down this system will be submitted to the regulators if these criteria are met. If the new monitoring well has TVOC concentrations above the capture goal, then wells UVB-3 and UVB-4 will be put on a monthly pulse pumping schedule of 1 month on and 1 month off, and UVB-5 and UVB-6 will be shut down.
OU IV Area of Concern (AOC) 5
Monitoring for this program has met its cleanup goals and sampling will be discontinued.

OU V Sewage Treatment Plant TVOC Plume Distribution
· Based on the recommendations contained in the Petition to Discontinue Operable Unit V Groundwater Monitoring, well 000-122 began annual monitoring in the fourth quarter of 2012 for VOCs for an additional 2 years. If the concentrations of VOCs decrease to below MCLs during that time period, BNL will recommend that monitoring for well 000-122 be discontinued. The monitoring of the remaining wells has been discontinued. 
OU VI Ethylene Dibromide (EDB)
· Well MW-01-2011, an eastern perimeter well, had a detection of EDB above the MCL beginning in 2011 and continued in 2012. A new monitoring well will be installed east of well MW-01-2011 for additional annual sampling of VOCs and EDB. 
Brookhaven Linear Isotope Producer

· Due to continued tritium concentrations well below the 20,000 pCi/L drinking water standard at BLIP, the groundwater monitoring program for the BLIP facility will be reduced to upgradient well 064-46 and downgradient wells 064-47, 064-48, and 064-67. In addition, monitoring of upgradient well 054-61 and downgradient wells 064-49 and 064-50 will be discontinued.
Waste Management Facility

· Because all waste management operations at the Mixed Waste Building (Building 870) have ended and the NYSDEC approved the Closure Plan for the building in 2012, groundwater monitoring associated with this building (well 066-224) will no longer be conducted.
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