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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 just upstream the BNL Sewage Treatment Plant (STP) outfall to the river’s terminus at Riverhead, New York. The Carmans River is also sampled to determine background or ambient conditions. 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 six 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. The following are highlights of key changes in the 2012 monitoring program. Full descriptions of the changes are detailed in each DQO. Changes in groundwater monitoring are discussed in Chapter 12 of this report and also in the Annual Groundwater Status Report, Volume II of BNL's annual Site Environmental Report. 
Fish, Aquatic Vegetation, and Sediment
· This DQO was updated to reflect changes in DOE Orders pertaining to environmental monitoring. Analysis for pesticides and polychlorinated biphenyls (PCBs) were removed. PCBs are covered in the on-site sampling of fish for the Peconic River Post-Cleanup Monitoring DQO.
Peconic River Post-Cleanup Monitoring
· As part of the BNL Five-Year Review, in 2011 BNL made recommendations to the appropriate agencies for reduced water, sediment, and fish monitoring for the Peconic River based on demonstration of successfully meeting clean-up criteria. The reduced level of sampling is reflected in modifications to this DQO.

Surface Water Recharge Basins
· Because discharges of contaminants in wastewater result in accumulation in the recharge basin sediments, sediment sampling is performed every 5 years; the next scheduled sampling will begin in January 2012. 

Chemical/Animal Holes Stontium-90 (Sr-90) Treatment System

· To determine if there is a continuing source of Sr-90 contamination upgradient of extraction welll-1, characterization of the soil in the vadose zone and groundwater in the area of the 2008 temporary wells will be performed in 2012. 
· Based on the 2010 temporary well data, a new perimeter monitoring well will be installed to the south of temporary well CAH-GP-02.

· Wells 106-24, 106-25, and 114-01 will be discontinued from the monitoring program due to no historical detections of Sr-90. Monitoring well 106-17 will also be discontinued due to no historical detections of Sr-90 above drinking water standards.

OU I South Boundary Pump and Treat System
· Changes for the Operable Unit (OU) I South Boundary Pump and Treat System and groundwater monitoring program include adding five monitoring wells installed during 2011 to the groundwater monitoring program.

OU III North Street
· Sampling frequency for monitoring wells will increase to shutdown mode (quarterly).

· Due to historically low volatile organic compound (VOC) concentrations, the sampling frequency for monitoring well 000-476 will be reduced from semiannual to annual. 

· Due to the location of well 086-43 north of the Former Landfill (with respect to the plume) and because groundwater samples have not exceeded New York State Ambient Water Quality Standards (NYS AWQS) since it was installed, this well will be discontinued from the North Street monitoring program.

· Due to non-detect or concentrations below drinking water standards for several years, radionuclide analyses for well 000-211 will be discontinued in 2012.
OU III High Flux Beam Reactor

· Sampling frequency will be reduced from monthly to quarterly for monitoring wells 075-42, 075-43, 075-44, and 075-45. The frequency was increased in 2010 to monitor for increased tritium following a high water table elevation.
OU III Brookhaven Graphite Research Reactor/Waste Concentration Facility (BGRR/WCF) Strontium-90

· Several temporary wells will be installed to characterize strontium-90 (Sr-90) concentrations in the WCF source area.
· Sentinel wells will be installed on the south side of Brookhaven Avenue to monitor the leading edge of the BGRR Sr-90 plume.
· The width of the plume at the well 075-664 location will be characterized and a new permanent monitoring well for the BGRR Sr-90 plume will be installed adjacent to monitoring well 075-664, screened at a shallower depth. 
· Temporary wells will be installed at Brookhaven Avenue to characterize the leading edge of the Pile-Fan Sump plume.
OU III Middle Road Pump and Treat System
· A permanent monitoring well will be installed at the location of MRVP-02-2010 to provide perimeter monitoring on the western edge of the plume because well 113-29 is now in the plume.
OU III Western South Boundary Pump and Treat System
· A monitoring well will be installed at the Middle Road to monitor the downgradient extent of the Freon-12 observed in well 103-15.
OU III Industrial Park
· The current routine operations and maintenance monitoring frequency will be changed to quarterly (shutdown sampling frequency).

· A permanent monitoring well will be installed at temporary well IP-VP-01-2010.
OU IV Area of Concern (AOC) 5

· Because the contamination present in monitoring well 076-185 originates at the Central Steam Facility (CSF), which is monitored under the Major Petroleum Facility (MPF) area monitoring program, the monitoring of this well will be transferred to the MPF area monitoring program.

· Because monitoring wells 076-04 and 076-06 have had no VOCs detected above NYS AWQS since November 2004 and January 2008, respectively, monitoring of these wells will be discontinued.

OU VI Ethylene Dibromide
· A new monitoring well will be installed east of well MW-01-2011.

Waste Management Facility
· Because BNL has stopped all waste management operations at the Mixed Waste Building, the Laboratory may decide to stop sampling downgradient monitoring well 066-24 once the Closure Plan has been accepted by the New York State Department of Environmental Conservation, which is expected by early 2012.

Brookhaven Medical Research Reactor
· Sampling for the Brookhaven Medical Research Reactor occurs once every 2 years; the next sampling will be conducted during 2012. 
OU III Industrial Park East
· A monitoring well will be installed in the vicinity of monitoring well 000-107 on Stratler Drive to monitor Magothy contamination identified in well 000-494.

OU III North Street East
· Sampling frequency for tritium in the remaining three monitoring wells will be reduced to once per year; this allows consistency with the rest of the wells.

National Synchrotron Light Source II (NSLS-II)
· The groundwater monitoring program for the NSLS-II facility will begin in January 2012.

OU III Building 452 Freon-11 Source Area and Groundwater Plume
· The new groundwater monitoring program for the Building 452 Freon-11 Source Area and Groundwater Plume will begin in January 2012.
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