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CHAPTER 1: INTRODUCTION
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1.1  SITE ENVIRONMENTAL REPORT PURPOSE
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1.2  MISSION
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1.3 OPERATIONS
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1.4  HISTORY
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1.5  LOCATION AND LOCAL POPULATION
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1.6  FACILITIES AND OPERATIONS
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Figure 1-1. Upton Ecological and Research Reserve.
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1. RELATIVISTIC HEAVY ION COLLIDER (RHIC)

RHIC is one of the world’s largest and most powerful accelerators. RHIC’s
main physics mission is to study particles smaller than atoms.

2. ALTERNATING GRADIENT SYNCHROTRON (AGS)

The AGS is used for high-energy physics research and accelerates protons
to energies up to 30 GeV, and heavy-ion beams to 15 GeV. A 200 MeV
Linear Accelerator, described below, serves as a proton injector for the
AGS booster and also supplies a continuous beam of protons for radionuclide
production by spallation reactions in the Brookhaven Linac Isotope Producer
(BLIP) facility.

3. AGS BOOSTER

The AGS Booster is a circular accelerator, 200 meters in circumference,
that receives either a proton beam from the Linac, or heavy ions from the
Tandem Van de Graaff. The AGS Booster accelerates proton particles and
heavy ions before injecting them into the AGS ring. This facility became
operational in 1992.

4. LINEAR ACCELERATOR (LINAC) AND BROOKHAVEN LINAC
ISOTOPE PRODUCER (BLIP)

The Linac provides beams of polarized protons for the AGS and for the
Relativistic Heavy Ion Collider. BLIP utilizes the excess beam capacity of the
Linac to produce radioisotopes used in research and medical imaging. It is
one of the key production facilities in the nation for radioisotopes which are
crucial to clinical nuclear medicine. It also supports research on new diagnostic
and therapeutic radiopharmaceuticals.

5. HEAVY ION TRANSFER LINE (HITL)

The HITL connects the Tandem Van de Graaff and the AGS Booster. This
interconnection permits ions of intermediate mass to be injected into the
AGS where they can be accelerated to an energy of 15 GeV. These ions then
are extracted and sent to the AGS experimental area for physics research.

6. RADIATION THERAPY FACILITY (RTF)

Part of the Medical Research Center, the RTF is a high-energy dual x-ray
mode linear accelerator for radiation therapy of cancer patients. This
accelerator delivers therapeutically useful beams of x-rays and electrons for
conventional and advanced medical radiotherapy techniques.

7. BROOKHAVEN MEDICAL RESEARCH REACTOR (BMRR)

The BMRR was the world’s first nuclear reactor built exclusively for medical
research applications and therapy. It produced neutrons in an optimal energy
range for experimental treatment of a type of brain cancer known as
glioblastoma multiforme. This reactor stopped operating in December 2000.

8. SCANNING TRANSMISSION ELECTRON MICROSCOPE (STEM)

This facility includes two microscopes, STEM 1 and STEM 3, used for biological
research. Both devices allow scientists to see the intricate details of living
things, from bacteria to human tissue.

9. NATIONAL SYNCHROTRON LIGHT SOURCE (NSLS)

The NSLS utilizes a linear accelerator and booster synchrotron as an injection
system for two electron storage rings which operate at energies of 750
MeV vacuum ultraviolet (VUV) and 2.5 GeV (x-ray). The synchrotron radiation
produced by the stored electrons is used for VUV spectroscopy and x-ray
diffraction studies.

10. HIGH FLUX BEAM REACTOR (HFBR)

The HFBR was one of the premier neutron physics research facilities in the
world. Neutron beams produced at the HFBR were used to investigate the
molecular structure of materials, which aided in pharmaceutical design and
materials development as well as expanded the knowledge base of physics,
chemistry, and biology. A leak in the fuel storage pool was discovered in
1997. Since that time, the HFBR has not been in operation and was
permanently shut down in November 1999.

11. TANDEM VAN DE GRAAFF AND CYCLOTRON

These two facilities are used in medium-energy physics investigations and
for producing special nuclides. The heavy ions from the Tandem Van de
Graaff also can be injected into the AGS Booster for physics experiments.

12. BROOKHAVEN GRAPHITE RESEARCH REACTOR (BGRR)

No longer in operation, the BGRR was used for scientific exploration in the
fields of medicine, biology, chemistry, physics, and nuclear engineering.

Figure 1-2. Major Scientific Facilities at Brookhaven National Laboratory.
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1.7  GEOLOGY AND HYDROLOGY
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Figure 1-3. Major Laboratory Support and Service Facilities.
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Figure 1-4. Groundwater Flow Map.
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Figure 1-5. Annual Wind Rose (2002).
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Figure 1-7. Annual Precipitation Trend (54 Years).

Figure 1-6. 2002 Monthly Precipitation Versus 54-Year Monthly Average.
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Figure 1-8. 2002 Monthly Mean Temperature Versus 54-Year Monthly Average.

Figure 1-9. Annual Mean Temperature Trend (54 Years).
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