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Brookhaven National Laboratory (BNL) has a wildlife management program

to protect and manage flora and fauna and their habitats. The Laboratory’s

wildlife management strategy is based on an understanding of the resources

onsite, ensuring compliance with applicable regulations, protecting and moni-

toring the ecosystem, conducting research, and communicating with staff

and the public.  BNL focuses on protection of New York State threatened

and endangered species, as well as the role of BNL within the greater Long

Island Central Pine Barrens ecosystem.  Monitoring to determine whether

current or historical activities have impacted wildlife is also part of this pro-

gram. In 2000, deer and fish sampling results were consistent with previous

years.  Local farm grown produce and vegetables grown in the new BNL

garden plot continue to support historical analysis that there is no Labora-

tory-generated radionuclides in farm produce.  Vegetation monitoring did

not indicate any radiological contamination above background levels.  Goose

fecal analysis indicates that geese may be concentrating low levels of cesium-

137 in their droppings.  Basin sediment and soil sampling shows no indication

of contaminants above what has been observed in the past, with the excep-

tion of some higher levels of heavy metals detected at the Central Steam

Facility.  In 2000, BNL moved forward with its Cultural Resources Manage-

ment Program by establishing a work plan for developing a Cultural Resources

Management Plan.  Work progressed on the development of a history video

on the Brookhaven Graphite Research Reactor Complex which was deter-

mined to be eligible for inclusion on the National Register of Historic Places.

Additionally, work was completed on a building survey to determine the

potential historic value of BNL’s buildings in accordance with the require-

ments of Section 110 of the National Historic Preservation Act.
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6.1  WILDLIFE MANAGEMENT PROGRAM

The purpose of the wildlife management
program at BNL is to promote stewardship of
the natural resources found at the Laboratory,
as well as to integrate natural resource protec-
tion with the Laboratory’s mission. In 1998,
BNL developed a Wildlife Management Plan
that describes the program strategy, elements,
and planned activities. This plan was updated in
1999 to incorporate comments from the U.S.
Environmental Protection Agency (EPA) and
the New York State Department of Environ-
mental Conservation (NYSDEC) (Naidu 1999).
The plan and related natural resources informa-
tion about the Laboratory can be found at the
Environmental Services Division website at
<http://www.bnl.gov/wildlife/>. The program
elements and some of the associated activities
are summarized in this chapter.

6.1.1  IDENTIFICATION AND MAPPING OF NATURAL
RESOURCES

An understanding of the environmental
baseline is the starting point for wildlife
management planning. The Central Pine
Barrens Commission
conducted a natural
resources inventory
of the BNL site based
on data collected
from 1970 to 1990.
This mapping pro-
cess has identified
environmentally
sensitive areas and
significant wildlife
communities. BNL is
in the process of
updating this inventory.

As noted in Chapter 1, a wide variety of
vegetation, birds, reptiles, amphibians, and
mammals reside onsite at BNL. The only New
York State endangered species that inhabits
BNL property is the tiger salamander (Am-
bystoma t. tigrinum) (see Figure 6-1). Three New
York State threatened species have been
identified: the banded sunfish (Enneacanthus
obesus) (see Figure 6-2), the swamp darter
(Etheostoma fusiforme) (see Figure 6-3), and the
stiff goldenrod (Solidago rigida), a plant. In
addition, several species that inhabit the BNL
site, or visit during migration, are listed as
“rare,” “species of special concern,” or
“exploitably vulnerable” (see Table 6-1).

6.1.2  HABITAT PROTECTION AND ENHANCEMENT

Activities to eliminate or minimize nega-
tive impacts on sensitive or critical species are
either incorporated into BNL procedures or
into specific program or project plans. Envi-
ronmental restoration efforts remove pollut-
ant sources that could contaminate habitats.
Access to critical habitats is restricted. A map
of tiger salamander breeding locations is
maintained and reviewed when new projects
are proposed to ensure that the projects do
not negatively affect the breeding areas. The
map is limited in distribution in order to
protect the tiger salamander from being
exploited by collectors and the pet trade.  In
some cases, habitats are enhanced to improve
survival or increase populations. Routine

activities (e.g., road maintenance) that are not
expected to impact habitats are allowed to
proceed.

Efforts to protect the tiger salamander
include determining when adult salamanders
are migrating toward breeding locations, when

Figure 6-3.  Swamp Darter (Etheostoma fusiforme).
This fish was released immediately after the picture
was taken.

Figure 6-1.  Tiger Salamander
(Ambystoma t. tigrinum).

Figure 6-2.  Banded Sunfish
(Enneacanthus obesus).  This fish
was released immediately after the
picture was taken.
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metamorphosis has been completed, and when
juveniles are migrating after metamorphosis.
During these times, construction and/or
maintenance activities near tiger salamander
habitats must be reviewed by BNL environ-
mental protection staff, and every effort is
made to minimize impacts. Water quality
testing is conducted as part of the routine
monitoring of water basins. These data are
used to assess the quality of water prior to the
breeding cycle. In cooperation with NYSDEC,
limited habitat surveys were conducted in
2000. Comprehensive surveys of known and
suspected tiger salamander habitats were
completed with one additional breeding
habitat identified, bringing the total known
breeding locations to fifteen.  All ponds
identified as having egg masses during the
spring surveys were surveyed again in June
and July to determine reproductive success by
presence of larval salamanders.  Forty-eight
larvae were seen, or captured and released, in
four of the ponds in which egg masses were
found.  The results of these surveys will help
determine the length of the breeding period
and provide the information needed to deter-
mine a window for construction activities in
and around the breeding areas. The informa-
tion may also identify possible activities that
could be affecting this species and changes in
site use that are needed.  The map of the
breeding areas will be updated periodically to
include any new observations.

As part of the tiger salamander surveys,
incidental information is recorded on other
amphibian species located in and around the
tiger salamander habitat.  Other species
recorded include the northern redback sala-
mander (Plethodon c. cinereus), spring peeper
(Pseudacris crucifer), wood frog (Rana sylvatica),
gray tree frog (Hyla versicolor), bullfrog (Rana
catesbiana), green frog (Rana clamitans), and
Fowler’s toad (Bufo fowleri).

Banded sunfish protection efforts include
ensuring that adequate flow of the river is
maintained within areas currently identified as
sunfish habitat, ensuring that existing vegeta-
tion in the sunfish habitat is not disturbed, and
evaluating all river remediation efforts for
potential impacts on these habitats. An addi-
tional banded sunfish population was identi-
fied in August 2000, and an additional New
York threatened species, the swamp darter, was
found co-located with banded sunfish at the
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new location.  Additional surveys of the river
and other habitats onsite will be conducted in
2001 to monitor the population status of these
two protected species.

BNL’s Wildlife Management Plan also calls
for habitat enhancement. In 1999, all readily
available data were compiled to establish
BNL’s bird list. A total of 216 species have
been identified at BNL since 1948, of which at
least 85 are known to nest onsite. Some of
these nesting birds have shown declines in
their populations nationwide over the past 30
years. In 2000, the Laboratory established five
permanent bird survey routes through various
habitats and began routine monitoring of
songbird populations.  The results of these
surveys are presented in Table 6-2.  The
surveys started in May 2000 and were carried
out monthly through October 2000.  Future
songbird surveys will be conducted from
March through October.  The 2000 surveys
resulted in the identification of 73 species
during the year, of which 23 species were
counted only once and are likely to be mi-
grants stopping at BNL for a short period of
time.  The two most diverse transects pass
near wetlands by the Biology Fields and the
Peconic River.  The three transects passing
through the various forest types (white pine,
moist pine barrens, and dry pine barrens)
showed a less diverse bird community.  In
addition to songbird surveys, BNL also
participates in the annual Christmas Bird
Count conducted by the Audubon Society.
BNL has participated in the count for several
years, but the results have not been reported
until now.  The 2000 Christmas Bird Count for
BNL was conducted on December 27 and
resulted in the identification of 24 species of
birds wintering at BNL.

The eastern bluebird (sialia sialis) has been
identified as one of the declining species of
migratory birds in North America. This
decline is due to loss of habitat and nest site
competition by the European starlings
(Sturnus vulgaris) and house sparrows (Passer
domesticus). In 2000, BNL installed 26 bluebird
boxes around open grassland areas of the site
to enhance the bluebird population.  The
boxes were monitored approximately every
three weeks during the breeding season to
determine use and nesting success.  Bluebirds
used seven of the installed boxes, with each
pair producing at least one brood.  House

wrens (Troglodytes aedon) used five of the
installed boxes.  As part of BNL’s efforts to
improve habitat for this species, more than 40
bluebird boxes were presented as awards at
Earth Day events in April and to Environmental
Services Division employees.  BNL intends to
install up to 20 more boxes onsite in 2001, and
present additional boxes as awards for the Site
Environmental Report artwork contest and to
employees providing an outstanding contribu-
tion to environmental protection of BNL.

6.1.3  POPULATION MANAGEMENT

The Laboratory also monitors and manages
other species populations as necessary to
ensure that they are sustained and to control
invasive species. For example, the Laboratory
monitors populations of “species of interest,”
such as the wild turkey (Meleagris gallopavo).
The onsite population of wild turkeys was
estimated to be between 60 and 80 birds in
1999 and 200 birds by the end of 2000. The
wild turkeys onsite are apparently doing well, as
approximately one half of the estimated
population is composed of juvenile birds. The
large increase in the turkey population is likely
due to a heavy crop of acorns that sustained
the population through the winter of 1999-
2000. Updated population reports are periodi-
cally sent to NYSDEC to assist with their
population estimates. The population will
continue to be monitored to determine repro-
ductive success.

BNL is currently updating information on
the onsite white-tailed deer (Odocoileus
virginianus) population. Since there are no
natural predators onsite and hunting is not
permitted at BNL, there are no significant
pressures on the population to migrate beyond
their typical home range of approximately one
mile. A 1992 study indicated that the popula-
tion of deer onsite exceeded 700, or approxi-
mately 85 per square mile (2.59 square kilome-
ters) (Thomlinson 1993).  Normally a popula-
tion density of 10 to 30 per square mile is
considered an optimum sustainable level for a
given area.  This would equate to approxi-
mately 83 – 247 deer inhabiting the BNL
property under normal circumstances.  This
number was likely seen in 1966 when the
Laboratory reported an estimate of 267 deer
onsite (Dwyer 1966).  The current estimate,
based on surveys conducted between Novem-
ber and December 2000, is 1,942 deer, or
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approximately 236 deer per square mile.  Age
class comparisons from the 2000 population
survey suggest that the deer population nearly
doubled in 2000.  This large increase in the
deer population is likely due to an abundance
of food available from the massive crop of
acorns present and available during the 1999-
2000 winter and what appeared to be an
extended breeding season.  In 2000, fawns were
born starting in early April with late births
occurring at the end of July and early August.

Overpopulation can affect both animal and
human health (e.g., animal starvation, deer ticks
transmit Lyme disease), decrease species
diversity such as song birds (due to selective
grazing and destruction of habitat), and can
also result in increased property damage
(grazing on ornamentals) and traffic accidents
as the animals forage into developed areas for
food. Reduction of property damage due to
deer/vehicle collisions is one aspect consid-
ered in planning deer population manage-
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ment. In 2000 there were 24 deer/vehicle
collisions reported onsite.  This is a dramatic
increase over the four deer/vehicle collisions
reported in 1999. The abrupt increase in deer/
vehicle accidents began to occur in May 2000
as fawns and young deer started venturing out
into the open areas of the Laboratory.  As the
deer population increased, so did reports of
deer eating shrubbery on the developed
portions of the Laboratory.  By the end of
2000, evidence of severe browsing on orna-
mental shrubs was documented throughout
the site. While not a threat to human health,
the damage to shrubbery may result in the
need to replace shrubs at substantial cost to
BNL.  Options for managing the deer popula-
tion continue to be evaluated, and BNL
continues to work with state regulators to
determine the best method for controlling the
deer population.

6.1.4  COMPLIANCE ASSURANCE AND POTENTIAL IMPACT
ASSESSMENT

The National Environmental Policy Act
(NEPA) review process at BNL is one of the
keys to ensuring that environmental impacts
of a proposed action/activity are adequately
evaluated and addressed. BNL will continue to
use NEPA, or NEPA-like values under the
Comprehensive Environmental Response,
Compensation and Liability Act (Environmen-
tal Restoration Program), as the process for
identifying potential environmental impacts
associated with site activities (especially
physical alterations). As appropriate, stake-
holders such as the EPA, NYSDEC, Suffolk
County Department of Health Services, the
Nature Conservancy, the Town of Brookhaven,
the Community Advisory Council, and local
environmental advocacy groups are involved
in reviewing major projects which have poten-
tial significant environmental impacts.

6.2  ESTABLISHMENT OF THE UPTON ECOLOGICAL
AND RESEARCH RESERVE

On November 9, 2000,  Secretary of
Energy Bill Richardson, and Susan MacMahon,
Acting Regional Director of Region Five U.S.
Fish and Wildlife Service (FWS) dedicated 530
acres (214 hectares) of the Laboratory prop-
erty as an ecological research reserve.  The
property was designated by DOE as the Upton
Ecological and Research Reserve (see Figure
1-7 in Chapter 1) and is to be managed by the

U.S. Fish and Wildlife Service under an
Interagency Agreement between the Depart-
ment of Energy and FWS (DOE-FWS 2000).
The Upton Reserve, located on the eastern
edge of BNL (see Figure 6-4), is home to a
wide variety of flora and fauna.  It contains
wetlands and is partly within the core preser-
vation area of the Long Island Central Pine
Barrens.  Based on information from the 1994-
1995 biological survey of BNL, it is expected
that over 200 plant species may be found
within the reserve, and more than 162 species
of mammals, birds, fish, reptiles and amphib-
ians (LMS 1995).  In establishing the Upton
Reserve, DOE committed to provide the FWS
with $1,000,000 over a five-year period for the
management of the reserve.  In the first year
of its existence, the FWS will hire two biolo-
gists, formally establish the boundary and post
the area.  They will also begin baseline biologi-
cal survey work, initiate basic research, and
conduct educational programs.  The supervi-
sory biologist from the FWS will serve as a
member of a Technical Advisory Group to be
established to assist BNL with the develop-
ment of a Natural Resource Management Plan.
Additional information concerning the estab-
lishment of the Upton Reserve may by found
on the Internet at <http://www.bnl.gov/esd/
reserve.htm>.

6.2.1  TECHNICAL ADVISORY GROUP

The Interagency Agreement establishing
the Upton Ecological and Research Reserve
also made provisions for the establishment of
the Technical Advisory Group to provide
technical input in the development of a
comprehensive Natural Resource Management
Plan for the management of both the Upton
Reserve and the remainder of the BNL prop-
erty. This comprehensive plan will replace the
existing Wildlife Management Plan.  The
Technical Advisory Group will also develop
criteria for the solicitation, review, and award
of research funds for proposals on research to
be conducted within the Upton Reserve.  BNL
expects participation on the Technical Advi-
sory Group to include representatives from
the NYSDEC, Suffolk County Parks Depart-
ment, Peconic Estuary Program, Central Pine
Barrens Joint Policy and Planning Commis-
sion, FWS, DOE, Citizens Advisory Council,
Brookhaven Executive Roundtable, U.S.
National Park Service, Brookhaven Science
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Figure 6-4.  BNL Site Map Indicating the Boundary of the Upton Ecological and Research Reserve.

Associates, and The Nature Conservancy.
Letters to the various agencies and organiza-
tions requesting formal participation in the
Technical Advisory Group were mailed in
December 2000.  The formation and first
meeting of the Group is planned for early 2001.

6.3  FLORA AND FAUNA MONITORING ACTIVITIES

BNL conducts routine monitoring of flora
and fauna in order to determine whether past
or present activities conducted by the Labora-
tory have had any impacts on the surrounding
environment.  Due to the distribution of soils
contaminated with cesium-137 in some of the
landscaped areas, some contamination is
found in deer, and possibly other plants and
animals.  The sections below describe the
results of the annual sampling conducted
under the flora and fauna monitoring program.

6.3.1  DEER SAMPLING

 Deer in New York State typically grow to
large sizes, with average weights of males at
approximately 150 pounds; females are one
third less at about 100 pounds. However, deer
on Long Island tend to be much smaller in
size, with an average weight of less than 80
pounds. The available meat on local deer
ranges from 20 to 40 pounds per deer.

In 2000, as in recent years, an offsite deer
sampling program was again conducted in
cooperation with the NYSDEC Wildlife
Branch.  NYSDEC samples provide data on
deer moving beyond BNL boundaries, where
they can be legally hunted. This program also
provides control data on deer living in loca-
tions that are distant from BNL. In addition to
samples taken offsite by NYSDEC, samples
were obtained from road kill near BNL and

N
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hunter donations were obtained from Labora-
tory employees. The total number of samples
obtained near the BNL site increased from past
years due to a large number of deer/vehicle
accidents both on and off the site, and the
increased donations from hunters. In all, 28
deer samples were obtained onsite and 21 were
gathered from offsite locations.

BNL has been monitoring radionuclide
levels in deer onsite since 1992. Onsite samples
were collected primarily from deer killed in
vehicle accidents. Samples were analyzed for
gamma-emitting radionuclides; the results are
shown in Table 6-3. It has been previously
established that deer taken on the BNL site
contain concentrations of cesium--137 (half-life
= 30 years) at levels above those taken from
offsite. This is most likely the result of deer
grazing on vegetation growing in soils where
elevated cesium-137 levels are known to exist.
Cesium-137 in these soils can be transferred to
aboveground plant matter via root uptake,
where it then becomes available to browsing
animals. Removal of contaminated soil areas
has occurred under the site Environmental
Restoration Program.  All major areas of
contamination in lawn soils were remediated in
2000.  Some soil contamination is still present
in areas that are part of Operable Units I/VI
and V.  The Record of Decision for Operable
Units I and Radiologically Contaminated Soils
was issued on October 5, 1999 (BNL 1999).
The cleanup of areas covered by this Record of
Decision is scheduled and will be completed
based on availability of funds.  A Record of
Decision for Operable Unit V has not yet been
signed. In 2000, a decision was made to sepa-
rate the cleanup of the Sewage Treatment Plant
(STP) from the Peconic River cleanup.

All data obtained since 1992 were presented
in the 1999 Site Environmental Report (BNL
2000) including the distribution of cesium-137
levels in deer versus distance from the Labora-
tory was presented. Cesium-137 concentrations
decrease sharply beyond one mile (1.6 kilome-
ters) from the BNL boundary. This indicates
that deer feeding on Laboratory property have
the potential to migrate short distances offsite
and also supports the estimates of the deer
home range being one square mile.

The maximum onsite concentration of
cesium-137 detected in all deer meat samples
was 7.31 pCi/g (0.27 Bq/g) wet weight (the
concentration prior to drying for analysis).

The arithmetic average concentration of all
onsite samples of meat in which cesium-137
was detected was 1.48 pCi/g (0.05 Bq/g). This
can be compared with the maximum and
average cesium-137 concentrations in meat
recorded in offsite samples of 7.57 and 2.07
pCi/g (0.28 and 0.08 Bq/g), respectively.
Cesium-137 concentrations in offsite deer were
separated into two groups: those samples
taken within one mile of BNL and samples
taken greater than one mile from BNL (see
Table 6-3).  Cesium-137 concentrations in deer
meat samples taken within one mile of BNL
range from 0.28 – 7.57 pCi/g (0.01 – 28 Bq/g),
while concentrations in deer meat taken from
greater than one mile ranged from being
nondetectable to 3.60 pCi/g (0 – 0.13 Bq/g).
Figure 6-5 compares the ranges of cesium-137
concentrations in meat samples from onsite
and offsite deer collected since 1996. The
maximum cesium-137 concentration in liver
samples collected onsite was 1.21 pCi/g (0.04
Bq/g) and the average was 0.39 pCi/g (0.01
Bq/g).  Cesium-137 concentrations in offsite
deer liver samples were similar in range as that
seen in meat samples in both subpopulations.

Figure 6-6 presents the trends in arith-
metic averages of both onsite and offsite
cesium-137 concentrations in deer meat
samples taken from 1996 through 2000.  The
downward trend in cesium-137 concentrations
in onsite samples could be indicative of two
factors: (1) a more accurate estimate based on
an increased number of samples taken per
year, and (2) a larger number of young deer
taken in 2000, which resulted in lower concen-
trations of cesium-137 accumulating in tissues.
The trend in cesium-137 concentrations in
offsite samples indicates a leveling off of
cesium-137 around 2.00 pCi/g (0.07 Bq/g).
The arithmetic average of the 23 samples taken
since 1996 from locations greater than one
mile from BNL is 0.69 pCi/g (0.03 Bq/g).  The
onsite average concentration of cesium-137 of
1.48 pCi/g (0.05 Bq/g) is therefore 2.14 times
greater than the average offsite concentration
from deer located more than one mile from
the Laboratory.

The potential radiological dose resulting
from deer meat consumption is discussed in
Chapter 8. The New York State Department of
Health has formally assessed the potential
public health risk associated with the elevated
cesium-137 levels in onsite deer and deter-
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mined that neither hunting restrictions nor
formal health advisories are warranted
(NYSDOH 1999). Their report may be ac-
cessed at <http://www.bnl.gov/wildlife/
deer_issues.htm/>.

With respect to the health of the onsite
deer population, the International Atomic

Energy Agency (IAEA) has concluded that
chronic dose rates of 100 millirad per day (1
mGy/d), to even the most radiosensitive species
in terrestrial ecosystems, are unlikely to cause
detrimental effects in animal populations (IAEA
1992). A deer containing a uniform distribution
of cesium-137 at the highest levels observed to

Figure 6-5.  Ranges of Cesium-137 Concentrations in Deer Samples Collected Onsite
and Offsite (1996-2000).

Figure 6-6.  Cesium-137 Average Concentrations in Meat Taken From Onsite and
Offsite Deer (1996-2000).
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date would carry a total body burden of about
0.2 µCi (0.007 MBq). Under these conditions,
an animal would receive an absorbed dose of
approximately 3 millirad per day (0.03 mGy/
d), which is only 3% of the threshold evalu-
ated by the IAEA.  Deer observed and sampled
onsite appear to be healthy.

BNL began testing bone (when available)
for strontium-90 content during 2000.  Stron-
tium-90 ranged from 0.69 to 4.34 pCi/g (0.03
– 0.16 Bq/g) in onsite samples, 1.40 to 4.61
pCi/g (0.05 – 0.17 Bq/g) in samples taken
within one mile of BNL, and 0.90 to 5.88 pCi/
g (0.03 – 0.22 Bq/g) in samples taken from
locations greater than a mile from BNL.  This
overlap in values between all samples suggests
that strontium-90 is present in the environ-
ment at background levels and is likely a result
of worldwide fallout from nuclear weapons
testing.  Strontium-90 is present at very low
levels in the environment, is readily incorpo-
rated into bone tissue, and may concentrate
over time.  BNL will continue to test for
strontium-90 in bone to build baseline infor-
mation on this radionuclide and its presence
in deer.

6.3.2  SMALL MAMMAL SAMPLING

BNL instituted small mammal sampling in
2000 to determine the suitability of using
small mammals, primarily squirrels, as a
surrogate for deer sampling.  Squirrels are
readily trapped and tend to eat similar food
items compared to deer.  Offsite samples were
obtained from a licensed trapper located west
of the William Floyd Parkway, while onsite
samples came from various locations around
BNL.  Squirrels were sent to an offsite lab for
dissection and analysis.  The meat was sepa-
rated from the bone and tested for gamma-
emitting radionuclides, while the bone was
tested for strontium-90.  Results of the testing
are presented in Table 6-4.  Cesium-137 in
offsite samples ranged from less than the
minimum detection level to 0.72 pCi/g (0.03
Bq/g).  Onsite samples contained cesium-137
ranging from 0.27 to 12.40 pCi/g (0.01 – 0.46
Bq/g).  Strontium-90 at 1.45 pCi/g (0.05 Bq/
g) was found in the bone of a single opossum
taken near Building 533.  The cesium levels in
two squirrels were high, 10.90 and 12.40 pCi/g
(0.40 and 0.46 Bq/g), compared to all other
samples including deer (see Table 6-3).  The
source of the contamination is unknown at

this time for the squirrel taken at the current
landfill (closed).  The squirrel taken near the
Sewage Treatment Plant is likely to have
acquired cesium-137 from eating vegetation
growing in the contaminated soils there.
Small mammals will continue to be sampled
to obtain added information about their
usefulness in environmental surveillance and
to better define where they may be acquiring
cesium-137 from the environment.

6.3.3  GOOSE FECAL MATERIAL

The Laboratory has a resident population
of Canada geese (Branta Canadensis) that
fluctuates between 80 and 120 birds.  Canada
geese are tend to feed on green grasses and
weedy plants, and may ingest soil as they pull
young plants out of the ground.  In 2000, BNL
initiated the sampling of goose fecal material
along with sampling of lawn grasses to deter-
mine if there was potential for the Canada
goose population to pick up cesium-137
contamination that has been historically
present in some of the landscape soils.  Table
6-5 displays the data from the radiological
analysis of the goose fecal material as well as
grass taken in the area where the fecal material
was obtained.  A sample of grass clippings
from the Weaver Drive pond area was the only
one that showed any level of cesium-137
present.  However, goose fecal material
showed low levels of cesium-137 ranging from
0.07 pCi/g to 0.64 pCi/g (0.003 Bq/g to 0.02
Bq/g) in various locations onsite at BNL.
This suggests that geese feeding on the lawns
at BNL have at least the potential to concen-
trate cesium-137 in their digestive tract.  At
present there are no data about cesium-137 in
the geese.  BNL will continue to look at
cesium-137 levels in fecal material and com-
pare it to levels found in lawn vegetation.  If
sampling of geese were warranted, then the
Laboratory would acquire the necessary
licenses before obtaining samples.

6.3.4  FISH SAMPLING

BNL, in collaboration with the NYSDEC
Fisheries Division, maintains an ongoing
program for the collection and analysis of fish
from the Peconic River and surrounding fresh
water bodies. In 2000, various species of fish
were collected from onsite portions of the
Peconic River, as well as from offsite locations
such as Swan Pond, Donahue’s Pond, and
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Lloyd Harbor

Jamaica Bay

Forge Pond (see Figure 6-7 for geographic
locations). Control location samples were
taken from Lower Lake on the Carmans River.
Sampling onsite and on the Carmans River is
carried out through a contract with Cold
Springs Harbor Fish Hatchery and Museum.
The annual sampling onsite over the past
several years has resulted in the requirement
to take more fish of a smaller size to obtain a
sample sufficiently large to complete all
analyses desired.  Because the fish population
onsite is not maturing, BNL intends to sus-
pend onsite sampling, beginning in 2001, for
up to three years to allow the onsite fish
populations to recover and mature.  Annual
population and size estimates will be con-
ducted to track the recovery.  Offsite sampling
will continue as in the past. All samples were
analyzed for whole body content of each of the
analytes reported; and in most instances, the
samples were a composite of several fish to
ensure adequate sample size for analysis.

6.3.4.1  RADIOLOGICAL ANALYSIS OF FISH

Brown bullhead (Ictalurus nebulosus), chain
pickerel (Esox niger), largemouth bass
(Micropterus salmoides), bluegill (Lepomis
macrochirus), pumpkinseed (Lepomis gibbosus),
creek chubsucker (Erimyzon oblongus), and
golden shiner (Notemigonus crysoleucas) species
were collected in 2000 by BNL and NYSDEC
for radiological analysis. Gamma spectroscopy
analysis was performed on all samples. Specific
information regarding the sampling point,
species collected, and analytical results is
presented in Table 6-6.  All sample results are
presented as wet weight concentrations.

Cesium-137 was identified in onsite
samples at levels ranging from 0.86 pCi/g
(0.03 Bq/g) in creek chubsuckers, to 1.30
pCi/g (0.05 Bq/g) in a brown bullhead.  The
highest level of cesium-137 found in offsite
fish was 0.66 pCi/g (0.02 Bq/g) in a large-
mouth bass from Donahue’s Pond. Cesium-137
was not detected in any of the fish taken from
the Carmans River.

In 2000, BNL initiated testing for Stron-
tium-90.  Strontium-90 is readily deposited in
bone.  Stronium-90 was not detected in any of
the onsite fish but was found at the highest
detected level of 1.82 pCi/g (0.07 Bq/g) in
largemouth bass taken from Donahue’s Pond.
Since this is the first year of testing for stron-
tium-90, no substantial conclusions can be
made from these data.  Because fish were
analyzed for whole body content, values for
strontium-90 may vary widely as seen in the
data presented here.  These variations result
from random pieces of bone included in the
aliquot of the sample used for the analysis.
The lack of detected levels in BNL onsite
samples may also be due to the small size of
the fish used to generate a composite sample.
Younger fish would have less bone mass than
older fish.  BNL will continue to test for
strontium-90 in offsite samples in order to
build baseline values for future comparisons.

Concentrations of naturally occurring
potassium-40 (a radionuclide common
to soil and vegetation) were ob-
served to be very consistent
between the Peconic
River and control
location fish,

Figure 6-7.  Area of Sampling Locations for Fish and Shellfish Taken in CY 2000.
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validating the comparability of the data. The
only anthropogenic (human-made) radionu-
clide found in any fish sample, control or
otherwise, was cesium-137.

Some cesium-137 is detectable in the
environment worldwide as a result of global
fallout from past aboveground nuclear weap-
ons testing. This is evident when examining
the analytical results of control location (Swan
Pond and Carmans River) fish from past and
present years. In the past, cesium-137 values up
to 0.43 pCi/g (0.02 Bq/g) were found in
yellow perch (Perca flavescens) flesh taken from
Swan Pond.  Current levels are no higher than
0.51 pCi/g (0.02 Bq/g) in brown bullheads,
while fish from the Carmans River show either
less than minimum detection limits or none at
all.  In order to account for the different
feeding habits and weights of various species,

it is important to compare species with similar
feeding habits. In general, cesium-137 concen-
trations in bullheads collected near the BNL
Sewage Treatment Plant outfall were elevated
in comparison to the control locations. The
elevations became less pronounced with
increasing distance from the Sewage Treat-
ment Plant outfall (see the Donahue’s Pond
and Forge Pond values in Table 6-6). Cesium-
137 values in fish from both Donahue’s Pond
and Forge Pond are roughly equivalent to
those seen at Swan Pond.

Though it is clear from discharge records
and sediment sampling that historical BNL
operations have contributed to anthropogenic
radionuclide levels in the Peconic River
system, most of these radionuclides (with the
exception of tritium) were released between
the late 1950s and early 1970s.
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6.3.4.2  NONRADIOLOGICAL ANALYSIS OF FISH AND
SHELLFISH

In 1997, under the Operable Unit V
remediation project, the BNL Environmental
Restoration Program conducted sampling
and analysis of fish samples from the
Peconic River for metals, pesticides, and
polycholorinated biphenyls (PCBs).  Results
indicated that the levels found were not
considered to have a health impact on fish or
humans.  However, DOE directed that the
sampling of fish for pesticides, metals, and
PCBs should be incorporated into the annual
environmental sampling program. This
analysis was conducted in 1999 and again in
2000.  The timing of sampling has varied from
year to year, as well as the sample preparation
(whole body, tissue separation, composite
sampling).  In 1997 sampling was performed
during the April-May period, in 1999 sampling
was performed during the September-Decem-
ber, and in 2000 sampling occurred in the July-
August period. This along with wide variations
in fish size, and the need for composite as well
as whole body samples to obtain significant
mass for analysis, makes the comparison more
tenuous as seasonal variations in feeding,
energy consumption, and incorporation of
nutrients in tissues by fish can be significant.

Table 6-7 shows the concentration levels of
metals in fish and shellfish (clams and mus-
sels) for 2000. None of the metal concentra-
tions were considered to be capable of impact-
ing the health of the consumers of such fish
or clams, with the exception of mercury.  In
comparing the metals results from 1997 to
2000 for those species that were analyzed
during all periods, it was found that mercury
levels in the 2000 onsite samples were higher
than those found in 1997.  Mercury was found
in chain pickerel at 3.72 mg/kg and in brown
bullhead catfish at 3.01 mg/kg.  Both samples
were whole body composites composed of
several small fish.  The level of mercury in
these two samples is above the consumption
standard of 1.0 mg/kg set by the U.S. Food
and Drug Administration.  This could be the
result of seasonal difference in the sampling
(spring vs. summer), significant differences in
the size of fish caught during the different
seasons, and/or whole body composites
versus tissue sampling (fillet and skin viscera
sampling).  Although the level of mercury in
these fish is high, the likelihood of these fish

being eaten is very low.  There is no fishing
allowed onsite at BNL and the samples were
composites made up of fish that are below
legal limits for retaining.

Table 6-8 shows the concentration levels of
detected pesticides in fish for 2000. The levels
do not exceed any standards that constitute
health impacts on the consumers of such fish
and, therefore, are not considered harmful.
No pesticides were detected in onsite samples.
The pesticides DDD and DDE were detected at
low levels at several offsite locations.  These
pesticides are breakdown products of DDT
which was commonly used before 1970.
Chlordane and Dieldrin were also commonly
used pesticides and show up at offsite loca-
tions in low levels.

Table 6-9 presents the concentration levels
of PCBs in fish for 2000. No PCBs were found
in offsite fish.  However, the PCBs Aroclor
1254 and Aroclor 1260 were found in all
onsite samples.  Historically, these two com-
pounds were commonly used in electrical
equipment onsite at BNL.  Present levels are
similar to or higher than those seen in 1999.
With small numbers of samples for compari-
son, it is difficult to assess what would be
considered an average value.  The variation in
results may be due to differences in laboratory
procedures, sample types (whole body, com-
posites, or tissues), fish sizes, or they may be a
true reflection of PCBs present in the fish.
However, at the observed levels, these concen-
trations should not pose a health hazards as
fishing is not permitted onsite and all onsite
samples were whole body composites made up
of fish too small to be legally retained for
consumption.

6.3.5  MARINE/ESTUARINE SAMPLING

Annual sampling for clams, sediment, and
seawater in the Peconic Bay, Flanders Bay,
Indian Point, Jamaica Bay, and Lloyd Harbor
(control location) was conducted in 2000 (see
Figure 6-7). Stakeholder concern that BNL’s
discharges have affected the clamming indus-
try were the basis for continuing this sampling
program.  The NYSDEC Marine Fisheries
Branch has continued to assist BNL in coordi-
nating the sampling with local baymen. Table
6-10 summarizes the radiological data.  The
naturally occurring radionuclide potassium-40
continues to be the only radionuclide ob-
served in these samples.  In 2000, estuarine
vegetation located at Indian Point was once
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again sampled.  Additionally sediment and/
or water samples were obtained from Peconic
Bay, Flanders Bay, and Indian Point.  The
results indicated that potassium-40 was the
only radionuclide observed in marine or
estuarine vegetation, water, and sediment.
No BNL generated radionuclides have ever
been detected in marine samples since 1992
when sampling began.

6.3.6  AQUATIC SHELLFISH, VEGETATION, WATER, AND
SEDIMENT SAMPLING

Samples of freshwater mussels, vegetation,
sediments, and water were taken at several
locations within the Peconic River and the
Carmans River (see Figure 6-8 and Table 6-10).
Cesium-137 was detected at low levels in
sediments from Swan Pond and Donahue’s
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Pond, and in aquatic vegetation from Forge
Pond and Donahue’s Pond.  These levels were
similar to what was seen in the fish at these
locations.

6.3.7  VEGETATION SAMPLING

Farm vegetable sampling resumed in 2000.
Samples were collected from area farms
surrounding BNL as well as from an onsite
garden (Figure 6-9).  Samples were submitted
for radiological analysis and the results are
presented in Table 6-11.  As in the past, no
radionuclides attributable to BNL operations
were observed in farm produce.  A small level
of cesium-137 (0.52 pCi/g [0.02 Bq/g]) was
found in chard grown in the BNL garden.
Potassium-40, which occurs naturally, was the
only radionuclide detected in all of the farm
produce sampled. BNL also established
vegetation sampling of grassy vegetation (see
Table 6-12) near air monitoring stations to
support the surveillance monitoring associ-
ated with these points.  Grassy vegetation was
also sampled in lawn areas where geese tend to
graze for comparison with goose fecal sam-
pling (see section 6.3.3 above).  Vegetation
sampling is carried out to determine if deposi-
tional material is accumulating on plant
surfaces and soils and whether there is uptake
by the vegetation.  In 2000, the only radionu-
clide found in grassy vegetation was cesium-
137.  The highest level of cesium-137, 0.65

Figure 6-8.  Sampling Freshwater Mussels From the
Peconic River.
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pCi/g (0.02 Bq/g), was found at Station S6
near the former Hazardous Waste Facility
which is known to have cesium contamina-
tion in the soils.  The other two areas where
cesium-137 was detected had levels slightly
above the detection limit.

6.4  BASIN SEDIMENT SAMPLING

BNL sampled sediments in many of the
recharge basins located onsite (see Figure 5-7,
map of outfall locations).  Basin sediment
sampling occurs on a two-year cycle. Samples
were taken to a depth of six inches and
broken down into subsamples consisting of
soils from 0 – 2, 2 – 4, and 4 – 6 inches in
depth.  Sediments were analyzed for volatile
organic compounds, semivolatile organic
compounds, polychlorinated biphenols
(PCBs), metals, and gamma emitting radionu-
clides.  The subsections below describe the
sampling results.

6.4.1  ORGANIC ANALYSIS OF BASIN SEDIMENTS
Analysis of basin sediments showed no

evidence of volatile organic compounds.
However, two basins, the Central Steam
Facility (CSF), and the channel leading to
Basin HN had detectable levels of several
semivolatile organic compounds that result
from the breakdown of road oils.  Table 6-13
presents the data on those areas with de-
tected levels of the semivolatile organic
compounds present.  All compounds are well
below the cleanup objectives published by
Suffolk County Department of Health Ser-
vices under Article 12 of the Suffolk County
Sanitary Code with the exception of chrysene
that was found at the CSF outfall.  Chrysene
was detected at a maximum of 600 ppb at a
depth of 4 – 6 inches at this outfall.  How-
ever, this level is below the 800 ppb action
level set by Suffolk County Article 12 stan-
dards for cleanup.
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Figure 6-9.  Farm and Garden Sampling Locations.
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Basin sediments also showed the presence
of PCBs in Basins HS and HW.  Table 6-14
gives the results of PCB analysis for these two
basins.  Both basins have Aroclor 1254 and
Aroclor 1260.  Aroclor 1260 was present at the
highest levels, 2200 ppb, in Basin HW at a
depth of 4 – 6 inches.  These two basins have
historic evidence of PCBs and were investi-
gated under BNL’s CERCLA remedial investi-
gation/feasibility studies.  The levels seen were
and continue to be below the action levels for
cleanup set by Suffolk County Article 12.
Since these two basins are within the interior
portions of the Laboratory they are consid-
ered to have restricted access.  These two
basins will continue to be sampled periodi-
cally and monitored for the PCB levels.

6.4.2  METALS ANALYSIS OF BASIN SEDIMENTS

Results of metals analysis in the basins are
presented in Table 6-15.  The results show that
metals are mostly below the minimum detec-
tion limit in most basins at all depths and are
below any standards requiring cleanup, or are
below established health standards.  There are
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exceptions to be noted.  Several metals are at
levels that are above cleanup objectives, but
below regulatory action levels requiring
cleanup.  Those metals with the highest level
detected and location are cadmium (5.4 ppm
at the CSF, 4 - 6� depth), copper (253 ppm at
the CSF, 4 - 6� depth), mercury (0.59 ppm at
Basin HW, 0 - 2� depth), and nickel (419 ppm
at the CSF, 4 - 6� depth).  Although not above
cleanup standards, vanadium was detected at

the CSF outfall at levels higher than at any
other sampling location.  The likely source for
these high values is boiler washout as vana-
dium is a common by-product of oil combus-
tion.  In addition to the previously mentioned
metals, lead was found at the CSF outfall
above cleanup action levels.  The highest level
of lead observed was 8,600 ppm in soils
located in the sample interval 4 – 6 inches
deep.  This level is higher than has been seen
in the past at this location. BNL intends to
conduct further sampling in 2001 in the area
of the CSF outfall to better delineate the
extent of the lead in sediments.

6.4.3  RADIOLOGICAL ANALYSIS OF BASIN SEDIMENTS

Radiological analysis of basin sediments
was conducted to detect gamma-emitting
radionuclides.  Table 6-16 lists the basins and
radionuclides detected at the various depths.
All radionuclides detected are either naturally
occurring or were at levels that are considered
to be background.  Those radionuclides that
are anthropogenic in nature are cobalt-60 and
cesium-137. Cobalt-60 contamination is likely a
result of past operations at BNL, but levels
were lower than action levels and do not
require remediation.  Cesium-137 is likely a
result of worldwide fallout from past
aboveground nuclear weapons testing.  Beryl-
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lium levels seen in basin sediments is naturally
occurring and originates from atmospheric
ionization resulting from solar flare activity.
Beryllium-7 is also noted in precipitation data
discussed below in Section 6.5.

6.5  SOIL SAMPLING

Soil sampling was expanded in 2000.
Historically soil samples were obtained at
farm locations where farm produce was
collected.  This practice continued in 2000
with the addition of soil sampling at locations
where grassy vegetation was sampled.  Since
many of the soil sampling points are in the
vicinity of air monitoring stations, the sam-
pling of soil and vegetation supports air
monitoring.  Over time, soil sampling may
provide indications of deposition of potential
radiological contaminants.  Soil samples were
analyzed for gamma emitting radionuclides.
Table 6-17 is provided to show the sampling
results of the radiological analysis of soils.  All
radionuclides detected, with the exception of
cesium-137, are found naturally in Long Island
soils.  Higher levels of some of the radionu-
clides, such as lead-212, lead-214, bismuth-214,
and potassium-40, in some of the farm loca-
tions are likely due to the addition of fertiliz-
ers to soils for growing crops.  Cesium-137
concentrations were below 0.50 pCi/g (0.02
Bq/g) at all locations. These levels are consid-
ered to be background resulting from world-
wide fallout from historic aboveground
nuclear weapons testing.

6.6  TOXICITY TESTING AT THE SEWAGE TREATMENT
PLANT

Under the State Pollutant Discharge
Elimination System discharge permit, BNL
conducted toxicity testing for the Sewage
Treatment Plant effluent. Two species of fish
are evaluated - the fathead minnow (Pimephales
promelas) and the water flea (Ceriodaphnia
dubia). Results from this testing program are
presented in Chapter 3.

6.7  PRECIPITATION MONITORING

As part of the Environmental Monitoring
Program, precipitation samples were collected
approximately quarterly at air monitoring
Stations P4 and S5 (see Chapter 4, Figure 4-4
for station locations) and analyzed for radio-
logical content. Four samples were taken from
each of these two stations in 2000. Gross alpha

activity measurements above the minimum
detection limit were found in samples taken in
August and November. The samples from the
P4 location showed a maximum of 2.82 pCi/L
activity, while the samples from the S5 location
had a maximum activity level of 5.49 pCi/L.
Both of these values are within the range of
historic values reported for gross alpha activity.
Gross beta activity was measured in four
samples at each of the sampling locations.
Location P4 had a maximum activity level of
48.30 pCi/L, with an average of 16.87 pCi/L.
Location S5 had a maximum of 87.00 pCi/L,
with the average activity of 29.07 pCi/L. Gross
beta activity values were within the range of
values historically observed at these two
locations. Tritium was not detected in any of
the samples from either location. Gamma
analysis of samples taken in April and August
showed the presence of beryllium-7 at a maxi-
mum of 52.2 pCi/L  at Station P4 in April and
37.4 pCi/L in August at Station S5.  Beryllium-7
is a naturally occurring radionuclide resulting
from solar flare activity.

6.8  WILDLIFE MANAGEMENT EDUCATION,
OUTREACH, AND RESEARCH

BNL sponsors a variety of educational and
outreach activities on natural resources. These
programs are designed to provide an under-
standing of the ecosystem and foster interest in
science. They are conducted at the Laboratory
in collaboration with DOE, local agencies,
colleges, and local high schools. Ecological
research is also conducted onsite to update the
current natural resources inventory, gain a
better understanding of the ecosystem, and
guide management planning.

In 2000, the Environmental Services
Division (ESD) hosted two student fellowships,
one during the spring and one during the
summer.  Both students were from Puerto Rico
and both conducted research on the tiger
salamander.  The data gained from their studies
has furthered BNL’s understanding of the
distribution and reproductive success of the
tiger salamanders located on BNL property.
One of the students was also responsible for
the development of BNL’s Natural Resources
webpage located at <http://www.bnl.gov/
wildlife/> (see Figure 6-10).  The information
provided on this web page gives the reader a
broad understanding of the natural resources
found at BNL.
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In addition to hosting student fellowships,
members of ESD and other departments
volunteer as speakers and give guest lectures at
schools and civic groups.  ESD also hosted
activities in association with the thirtieth
Anniversary of Earth Day in 2000 and pro-
vided activities to educate Laboratory employ-
ees and the general public on the environment
and conservation. BNL hosted the Fifth
Annual Pine Barrens Research Forum in
October providing a venue for researchers
conducting work on pine barrens ecosystems
to share their results and interact with each
other.

6.9  CULTURAL RESOURCE MANAGEMENT ACTIVITIES

The cultural resource management pro-
gram is being developed to ensure that the
Laboratory fully complies with the numerous
cultural resource requirements.  In 2000, BNL
developed a work plan that will guide the
development of a formal Cultural Resources
Management Plan, that in turn will guide the
management of all of BNL’s cultural resources.
These resources include World War I trenches,
Civilian Conservation Corps features such as
the white pine groves, World War II buildings,
and historic structures associated with high-
energy physics and other science conducted at
the Laboratory.

In 2000, BNL received concurrence from
the New York State Historic Preservation
Officer (NYSHPO) that the Brookhaven
Graphite Research Reactor (BGRR) Complex
was eligible for inclusion in the National
Register of Historic Places.  Because this
complex is undergoing decontamination and

decommissioning, it is likely that some
features of this complex may be adversely
affected by the decontamination and decom-
missioning activities.  Therefore, DOE and
the NYSHPO entered into a Memorandum
of Agreement to mitigate the potential
negative effects of the decontamination and
decommissioning process.  This Memoran-
dum of Agreement specifies the develop-
ment of a history video about the BGRR, a
researchers guide, and, pending funding, an
interactive CD-ROM.  The BGRR history
video and the archiving of BGRR related
documents began in 2000 and will continue
in 2001.

Section 110 of the National Historic
Preservation Act requires that government
agencies conduct surveys of their properties
to identify those buildings, structures, and
features that are potentially eligible for
inclusion in the National Register of His-
toric Places.  In 2000, BNL established a
contract with the Institute for Long Island
Archaeology located at the State University
of New York at Stony Brook to conduct a
building-by-building survey of all 440
buildings located at BNL.  The results of
this survey should be available early in 2001.

In the course of fieldwork related to the
natural resources program, additional World
War I trenches were identified.  These
trenches were used as part of the training
necessary to prepare the American Expedi-
tionary Forces for battle in Europe during
World War I.  The trenches located at BNL
may be the only remaining training trenches
in the United States from that era.

BNL also began developing its Site
Master Plan for future development at the
Laboratory.  As part of this plan an area was
selected for the development of a Camp
Upton Historic Museum Complex.  This
complex would house artifacts and build-
ings from both World War I and World War
II Camp Upton, as well as information from
the Civilian Conservation Corp.  The pro-
posed Camp Upton Historic Museum
Complex was formally recognized on No-
vember 30, 2000 as a Save America’s Trea-
sures project, which is a White House
Millennium Council initiative.  With this
designation, the project is eligible to
compete for matching funds in support of
its development.

Figure 6-10.  Neftali Hernandez Presenting ESD’s  New
Natural Resources Webpage.
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With the permanent shut down of the
High Flux Beam Reactor (HFBR) in November
1999, BNL began placing the reactor into a
safe and secure shut down configuration.  As
part of this process, discussions began about
the significant scientific achievements the
HFBR contributed to science, its unique
design, and its place in the BNL landscape.  As
a result of these discussions, the High Flux
Beam Reactor was thought to be of major
significance and the paperwork required
under Section 106 of the National Historic
Preservation Act was initiated to determine
whether this facility was eligible for inclusion
in the National Register of Historic Places.
The paperwork was being finalized for submis-
sion to DOE at the close of 2000 and will
likely be submitted to the NYSHPO in 2001.
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