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UNITED STATES DEPARTMENT OF THE INTERIOR — NATIONAL PARK SERVICE

DRAFT WHITE-TAILED DEER MANAGEMENT PLAN ENVIRONMENTAL IMPACT STATEMENT
ROCK CREEK PARK, WASHINGTON, DC

Lead Agency: National Park Service (NPS), U.S. Department of the Interior

This Draft White-tailed Deer Management Plan/Environmental Impact Statement describes four alternatives for the
management of deer at Rock Creek Park, as well as the environment that would be affected by the alternatives and
the environmental consequences of implementing these alternatives.

The purpose of this action is to develop a white-tailed deer management strategy that supports long-term protection,
preservation, and restoration of native vegetation and other natural and cultural resources in Rock Creek Park.
Action is needed at this time to address the potential of deer becoming the dominant force in the park’s ecosystem,
and adversely impacting native vegetation and other wildlife; a decline in tree seedlings caused by excessive deer
browsing and the ability of the forest to regenerate in Rock Creek Park; excessive deer browsing impacts on the
existing shrubs and herbaceous species; and deer impacts on the character of the park’s cultural landscapes. White-
tailed deer herds have increased substantially within and around Rock Creek Park in recent years, and results of
vegetation monitoring have documented the adverse effects of the growing herd size on forest regeneration.

Under alternative A (no action), the existing deer management plan of monitoring, data management, research, and
use of protective caging and repellents in landscaped areas would continue; no new deer management actions would
be taken. Under alternative B, several non-lethal actions, such as large-scale exclosures (large fenced areas), and
reproductive control of does via sterilization and an acceptable reproductive control agent when feasible would be
taken to protect forest seedlings, promote forest regeneration, and gradually reduce deer numbers in the park. Under
alternative C, direct reduction of the deer herd would be achieved by sharpshooting and by capture and euthanasia of
individual deer in certain circumstances where sharpshooting would not be appropriate. Alternative D (preferred
alternative) would combine elements from alternatives B and C: sharpshooting and capture/euthanasia would be
used initially to quickly reduce the deer herd numbers, followed by population maintenance via reproductive control
methods if these are available and feasible; if not, sharpshooting would be used as a default option for maintenance.

The potential environmental consequences of the alternatives are addressed for vegetation; soils and water quality;
wetlands and floodplains; wildlife and wildlife habitat (including deer); rare, unique, threatened or endangered
species; cultural landscapes; soundscapes; visitor use and experience; visitor and employee safety; socioeconomics;
and park management and operations. Under alternative A, no action would be taken to reverse the expected long-
term continued growth in the deer population, and damage to vegetation would likely continue. The analysis
indicates that impairment to vegetation, wildlife habitat, and certain rare plant species could result in the long term if
alternative A was implemented.

The Draft White-tailed Deer Management Plan/ Environmental Impact Statement is available for public and agency
review and comment beginning when the U.S. Environmental Protection Agency Notice of Availability is published
in the Federal Register. If you wish to comment on the document, you may mail comments to the name and address
listed below or you may post them electronically at http://parkplanning.nps.gov/rocr. Before including your address,
telephone number, electronic mail address, or other personal identifying information in your comments, you should
be aware that your entire comment (including your personal identifying information) may be made publicly
available at any time. While you can ask us in your comments to withhold your personal identifying information
from public review, we cannot guarantee that we will be able to do so. After public review, this document will then
be revised in response to public comments. A final version of this document will then be released, and a 30-day no-
action period will follow. Following the 30-day period, the alternative or actions constituting the approved plan will
be documented in a record of decision that will be signed by the Regional Director of the National Capital Region.
For further information regarding this document, please contact:

Adrienne Coleman, Superintendent
Rock Creek Park

3545 Williamsburg Lane, NW
Washington, DC 20008

(202) 895-6000
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SUMMARY

PURPOSE OF AND NEED FOR ACTION

The purpose of this action is to develop a white-tailed deer (Odocoileus virginianus) management strategy
that supports long-term protection, preservation, and restoration of native vegetation and other natural and
cultural resources in Rock Creek Park. White-tailed deer herds have increased substantially within and
around Rock Creek Park in recent years. In 2007, sampling indicated 82 deer per square mile in the park,
and results of vegetation monitoring in recent years have documented the adverse effects of the growing
herd size on forest regeneration.

The deer population in Rock Creek Park has continued to grow and have adverse effects on the park’s
vegetation; therefore, action is needed at this time to address:

e The potential of deer becoming the dominant force in the park’s ecosystem, and adversely
impacting native vegetation and other wildlife.

e A decline in tree seedlings caused by excessive deer browsing and the ability of the forest to
regenerate in Rock Creek Park.

e Excessive deer browsing impacts on the existing shrubs and herbaceous species.
e Deer impacts on the character of the park’s cultural landscapes.

e Opportunities to coordinate with other jurisdictional entities currently implementing deer
management actions beneficial to the protection of park resource and values.

OBJECTIVES IN TAKING ACTION

Objectives define what must be achieved for an action to be considered a success. The following
objectives relative to deer management at Rock Creek Park were developed for this plan, based on the
park’s enabling legislation, mandates, and direction in other planning documents, as well as service-wide
objectives, management policies, and the Organic Act.

VEGETATION

e Develop and implement informed, scientifically-based vegetation impact levels and
corresponding measures of deer population density that would serve as a threshold for taking
prescribed management actions within the park.

e Protect the natural abundance, distribution, and diversity of native plant species within the
applicable park units by reducing excessive deer browsing, trampling, and nonnative seed
dispersal.

e Maintain, restore, and promote a mix of native plant species and reduce the spread of
nonnative plant species through effective deer management.

WILDLIFE AND WILDLIFE HABITAT

e Allow for a white-tailed deer population within the park while protecting other park
resources.

e Protect the natural abundance, distribution, and diversity of native animal species within the
park by reducing excessive deer browsing, trampling, and nonnative seed dispersal.

e Protect lower canopy, shrub, and ground nesting bird habitat from adverse effects of deer
browsing.
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THREATENED, ENDANGERED, AND SPECIES OF SPECIAL CONCERN

e Protect habitat of rare plant and animal species from adverse effects of deer, such as
excessive deer browsing, trampling, and nonnative seed dispersal.

CULTURAL RESOURCES

e Protect the integrity, variety, and character of the cultural landscapes by reducing excessive
deer browsing, trampling, and nonnative seed dispersal.

VISITOR USE AND EXPERIENCE

e Share information with the public regarding the deer population and the forest regeneration
process and diversity, including the role of deer as part of a functioning park ecosystem, not
the primary driving force within it.

o Initiate cooperative efforts to address deer effects on the park and surrounding communities.

PARK MANAGEMENT AND OPERATIONS

e Share information with park staff and other regional parks regarding the deer population and
management strategies.

WHITE-TAILED DEER AT ROCK CREEK PARK

Although relatively rare at the turn of the twentieth century, white-tailed deer populations in the District
of Columbia metropolitan area have rebounded during recent years. Deer thrive on food and shelter
available in the “edge” habitat conditions created by suburban development. In addition, fragmentation of
the landscape and the increase in developed areas have reduced suitable hunting opportunities. This is
particularly true in Maryland’s growing suburban areas, some of which are adjacent to the District of
Columbia.

Although there are no historic records before 1960 of the deer population specific to Rock Creek Park,
deer herds have increased substantially within and around Rock Creek Park in recent years. Park
observation records show four sightings of deer in Reservation 339 of Rock Creek Park in the 1960s.
Deer sightings increased to 19 by the 1970s, and in 1984, the first recorded deer sighting in Glover-
Archbold Park occurred. In the late 1980s (1987—1989) there were 39 deer sightings. By the early 1990s,
deer sightings were so prevalent that observation cards were no longer completed. In 2007, sampling
indicated 82 deer per square mile in the park, and results of vegetation monitoring in recent years have
documented the effects of the growing herd size.

e The increasing numbers of white-tailed deer within the park are resulting in a substantial
effect on the park ecosystem due to the deer’s heavy browsing of vegetation. Studies being
conducted by the park indicate that deer are having adverse effects on shrub cover, tree
seedling regeneration, and herbaceous cover, which affect habitat quality for other wildlife
within the park that are dependent on this vegetation for food, shelter, and cover.

ALTERNATIVES CONSIDERED

The alternatives under consideration include a required “no action” alternative and three action
alternatives that were developed by an interdisciplinary planning team and through feedback from the
public and scientific community during the planning process. The three action alternatives would meet, to
a large degree, the objectives for this plan and also the purpose of and need for action. The alternatives
are described below.

e Alternative A: No Action — Current deer management actions and policies would continue
under alternative A, including monitoring deer density and relative numbers, monitoring

ii DRAFT DEER MANAGEMENT PLAN / ENVIRONMENTAL IMPACT STATEMENT



vegetation, data management, and opportunity for research. Protective caging and limited use
of deer repellents may also be used to protect rare plants in natural areas and small areas in
landscaped and cultural areas. Current educational and interpretive measures, as well as inter-
jurisdictional communication, would continue. No new actions would occur to reduce the
effects of deer overbrowsing.

o Alternative B: Combined Non-Lethal Actions — Alternative B would include all actions
described under alternative A, but would also incorporate several non-lethal actions to protect
forest seedlings, promote forest regeneration, and gradually reduce deer numbers in the park.
The additional actions would include the construction of large-scale deer exclosures (large
fenced areas) and reproductive control of does via sterilization and an acceptable
reproductive control agent when feasible. Reproductive control implementation may require
construction of temporary holding areas to house captured deer prior to treatment.

o Alternative C: Combined Lethal Actions — Alternative C would include all actions
described under alternative A, but would also incorporate two lethal deer management actions
to reduce the herd size. The additional actions would include reduction of the deer herd by
either sharpshooting or by implementing capture and euthanasia of individual deer, to be used
in limited circumstances where sharpshooting may not be appropriate.

o Alternative D: Combined Lethal and Non-Lethal Actions — Alternative D would include
all actions described under alternative A, but would also include a combination of certain
additional lethal and non-lethal actions from alternatives B and C to reduce deer herd
numbers. The lethal actions would include both sharpshooting and capture/euthanasia and
would be taken initially to quickly reduce the deer herd numbers. Population maintenance
would be conducted via reproductive control methods if these are available and feasible; if
not, sharpshooting would be used as a default option for maintenance.

ENVIRONMENTAL CONSEQUENCES

The summary of environmental consequences considers the actions being proposed and the cumulative
impacts to resources from occurrences inside and outside the park. The potential environmental
consequences of the actions are addressed for vegetation; soils and water quality; wetlands and
floodplains; wildlife and wildlife habitat (including deer); rare, unique, threatened or endangered species;
cultural landscapes; soundscapes; visitor use and experience; visitor and employee safety;
socioeconomics; and park management and operations.
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PURPOSE OF AND NEED FOR ACTION

The “Purpose of and Need for Action” chapter explains what this plan intends to accomplish and why the
National Park Service (NPS) is taking action at this time. This Draft White-Tailed Deer Management Plan
and Environmental Impact Statement (plan/EIS) presents three action
alternatives for managing white-tailed deer (Odocoileus virginianus), and
assesses the impacts that could result from continuation of the current
management framework (alternative A) or implementation of any of the
action alternatives. Upon conclusion of the plan and decision-making The purpose of this
process, the alternative that is selected will become the white-tailed deer
management plan for Rock Creek Park, which will guide future actions
for a period of 15 years. Brief summaries of both purpose and need are a white-tailed deer
presented here, but more information is available in the “Park
Background” section of this chapter.

plan/EIS is to develop

management strategy

that supports long-
PURPOSE OF THE PLAN / ENVIRONMENTAL IMPACT .
STATEMENT term protection,
The purpose of this plan/EIS is to develop a white-tailed deer preservation, and
management strategy that supports long-term protection, preservation, restoration of native
and restoration of native vegetation and other natural and cultural .
resources in Rock Creek Park. vegetation and other

natural and cultural
NEED FOR ACTION

Although relatively rare at the turn of the twentieth century, white-tailed
deer populations in the District of Columbia metropolitan area have
rebounded during recent years. Deer thrive on food and shelter available
in the “edge” habitat conditions created by suburban development. In
addition, fragmentation of the landscape and the increase in developed areas have reduced suitable
hunting opportunities. This is particularly true in Maryland’s growing suburban areas, some of which are
adjacent to the District of Columbia (MD DNR 1998).

resources in Rock

Creek Park.

Although there are no historic records before 1960 of the deer population specific to Rock Creek Park,
deer herds have increased substantially within and around Rock Creek Park in recent years. Park
observation records show four sightings of deer in Reservation 339 of Rock Creek Park in the 1960s.
Deer sightings increased to 19 by the 1970s, and in 1984, the first recorded deer sighting in Glover-
Archbold Park occurred. In the late 1980s (1987-1989) there were 39 deer sightings. By the early 1990s,
deer sightings were so prevalent that observation cards were no longer completed. In 2007, sampling
indicated 82 deer per square mile in the park, and results of vegetation monitoring in recent years have
documented the effects of the growing herd size.

The deer population in Rock Creek Park has continued to grow and have adverse effects on the park’s
vegetation; therefore, action is needed at this time to address:

e The potential of deer becoming the dominant force in the park’s ecosystem, and adversely
impacting native vegetation and other wildlife.

e A decline in tree seedlings caused by excessive deer browsing and the ability of the forest to
regenerate in Rock Creek Park.

e Excessive deer browsing impacts on the existing shrubs and herbaceous species.
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e Deer impacts on the character of the park’s cultural landscapes.
e Opportunities to coordinate with other jurisdictional entities currently implementing deer
management actions beneficial to the protection of park resource and values.
OBJECTIVES IN TAKING ACTION

Objectives define what must be achieved for an action to be considered a success. Alternatives selected
for detailed analysis must meet all objectives to a large degree and must also resolve the purpose of and
need for action. Using the park’s enabling legislation, mandates, and direction in other planning
documents, as well as service-wide objectives, management policies, and the Organic Act, park staff
identified the following objectives relative to deer management at Rock Creek Park:

VEGETATION

¢ Develop and implement informed, scientifically-based vegetation impact levels and
corresponding measures of deer population density that would serve as a threshold for taking
prescribed management actions within the park.

e Protect the natural abundance, distribution, and diversity of native plant species within the
applicable park units by reducing excessive deer browsing, trampling, and nonnative seed
dispersal.

e Maintain, restore, and promote a mix of native plant species and reduce the spread of nonnative
plant species through effective deer management.
WILDLIFE AND WILDLIFE HABITAT
e Allow for a white-tailed deer population within the park while protecting other park resources.

e Protect the natural abundance, distribution, and diversity of native animal species within the park
by reducing excessive deer browsing, trampling, and nonnative seed dispersal.

e Protect lower canopy, shrub, and ground nesting bird habitat from adverse effects of deer
browsing.
THREATENED, ENDANGERED, AND SPECIES OF SPECIAL CONCERN

e Protect habitat of rare plant and animal species from adverse effects of deer, such as excessive
deer browsing, trampling, and nonnative seed dispersal.

CULTURAL RESOURCES
e Protect the integrity, variety, and character of the cultural landscapes by reducing excessive deer
browsing, trampling, and nonnative seed dispersal.
VISITOR USE AND EXPERIENCE

e Share information with the public regarding the deer population and the forest regeneration
process and diversity, including the role of deer as part of a functioning park ecosystem, not the
primary driving force within it.

e Initiate cooperative efforts to address deer effects on the park and surrounding communities.

PARK MANAGEMENT AND OPERATIONS

e Share information with park staff and other regional parks regarding the deer population and
management strategies.

2 Rock CREEK PARK



Project Site Location

PROJECT SITE LOCATION

Part of the national park system, Rock Creek Park is composed of 99 separate units, known as
reservations, located in the District of Columbia and bordered by Montgomery County, Maryland (see
figure 1). The focus of the analysis is to develop management strategies for the white-tailed deer
population in and around the 99 units administered by Rock Creek Park. Although all units were
considered, those units that have the available land to support a deer population, provide travel corridors
between viable habitats, and/or where deer are currently known to occur, are emphasized in this plan.
Table 1 lists all administered units of Rock Creek Park, including the main unit, Reservation 339 (which
is also called “Rock Creek Park,” but as a separate unit) and its tributary extension units and other
reservations that are part of the overall NPS-administered park. Reservations that are not specifically
addressed in the plan are highlighted in gray. Triangle parks, traffic circles, and most parks less than one
acre in size were removed from site specific evaluation. Park units less than one acre in size that are not
highlighted in gray are included in the study area because of their proximity to Reservation 339 and their
potential as a wildlife corridor to that reservation.

TABLE 1. RoCK CREEK PARK NAMED ADMINISTERED UNITS

Reservation Approx.
Unit Name Number Acreage Enabling Legislation
Rock Creek Park and tributary park 339 1,822 26 Stat 492 September 27, 1890
eI;(itrfgr?LlﬁgtsParkway 545 Purchased by National Capital Planning
: 356, 635, 563 Commission April 30, 1926 and Capper-
Klingle Valley 402 Cramton Act, transfer from District of
Soapstone Valley Park a0 Crellm %p ct, transfer from District o
Normanstone Parkway 433 olumbia
North Portal Parkway 432
Beach Parkway
Rock Creek and Potomac Parkway 360 171 Public Buildings Act of March 4, 1913
Fort Circle Parks Capper-Cramton Act, May 29, 1930
Fort Reno 470, 515, 542 62
Fort Stevens 358, 494, 499 24
Battery Kemble 521, 530 57
Fort Bayard 359 4
Fort Slocum 435 18
Fort Totten 497, 544, 451 129
Fort Bunker Hill 443 6
Potomac Palisades Parkway — Key 404 Section 3 232 Capper-Cramton Act, May 29, 1930
Bridge to Chain Bridge, NW Transfer of jurisdiction from District of
Columbia
Barnard Hill 520, 528 29 Capper-Cramton Act, May 29, 1930
Dumbarton Oaks Park 637 27 Deeded to government from private donors
Meridian Hill Park 327 12 36 Stat 1310 March 4, 1911
Montrose Park 324 16 1911 District appropriations act provision (36
Stat 1005), transfer of jurisdiction from
District of Columbia or other
Glover-Archbold Park, Glover 351 (A-K), 450 (A— 287 Land donations, authorized June 6, 1924
Parkway & Children’s Playground B), 451, 641 (43 Stat 464) and February 25, 1925 (43
Stat 978)
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Reservation Approx.
Unit Name Number Acreage Enabling Legislation
Triangle Parks (irregular parcels) 302-303, 303B, 309 5.07 Transfer of jurisdiction from District of
[note: Triangle Parks, located (AqgéGf)s‘ :()’)128(% 1), Columbia or other
throughout the city, are not shown on 3 , 330 (B-C),
figures 1 or 2] 345-346, 397, 436,
438, 447-448, 468,
565, 573, 587, 614,
643, 667, 686
Traffic Circles 303A 0.16 Transfer of jurisdiction from District of
Grant Circle 312 1.84 Columbia or other
Chevy Chase Circle 335A 0.71
Sherman Circle 369 2.32
Tenley Circle 398, 399 0.16
Westmoreland Circle 559 0.76
Ward Circle 572 0.69
Curb Parking — Ashmeade PI 303D, 326C, 335, 0.44 Transfer of jurisdiction from District of
between Connecticut Ave & Kalorama 361 Columbia or other
Rd NW, Jenifer & 41° Sts at Belt Rd
NW, Western Ave & Patterson St NW
Center Parking — Tilden St & Linnean 308A, 338 1.20 Transfer of jurisdiction from District of
Ave NW, Rock Creek Dr between Columbia or other
Edgevale Terr & Normanstone Dr NW
Rabaut Park 309C 0.57 Transfer of jurisdiction from District of
Columbia or other
Whitehaven Parkway 357 51.25 --
National Zoological Park Entrance — 516 1.0 Capper-Cramton Act, May 29, 1930
Harvard St NW
Park — Garfield St, between Fulton St 529 14.0 Capper-Cramton Act, May 29, 1930
& Foxhall Rd NW
Piney Branch Portal 531 0.77 Transfer of jurisdiction from District of
Columbia or other
Park — north side of National 563 1.77 Transfer of jurisdiction from District of
Zoological Park & Adams Mill Rd NW Columbia or other U.S. agency
Battleground National Cemetery 568 1 Transfer from U.S. agencies
Melvin C. Hazen Park 630 43 Capper-Cramton Act, May 29, 1930
Woodley Park 635 3 Capper-Cramton Act, May 29, 1930 and
transfer from District of Columbia or other
Francis G. Newlands Park (Little 668 9 Dedication/donation from private party
Forest)
Park — Pennsylvania Ave btw 28" & 691 0.07 Transfer of jurisdiction from District of
M Sts NW Columbia or other
Old Stone House 693 0.42 Purchased by USDI, NPS, or NCR,
legislation approved September 25, 1950
Bryce Park 700 0.58 Capper-Cramton Act, May 29, 1930

Rock CREEK PARK




== - e 753

B
o = 5 3y : e
S = % 3 218 ) SOJYAH
;vﬂt& i L pl, | 7| < J _‘ S0
i » B,
BH Pesee s SR iy
? f ] %y
ejuibaip 5] \ =4 33 RN
e L 37 L
o, i
] e,
Z "~ 2 = W o 8T ABB) AOUSIA
ple] Fo gl |12 3 o
6 % = L] & =4 A
uolbuiysepn o 2 a2 3 ALISHIAINN o3
Y, % @ = NMOL1ID¥03D'
iy 5 ® 2
350 4
puejfiep w3 P lionasay
g
* 0 '
Z.
O\,
5 9\%
s o ZNY
i m E) of | EPHOH ANOLVANISEO ‘M\,.w\ 7
= < 4 \ VYN 2
g W g
> ™ g
? g
35 uipfaeiy ke 2 gy 3
15 PIeAEH 9 %@
5 2 ﬂ %
5 w Hdvd Aw ‘w_
4 S,
x 15 U ' = 3
o £} E |
155010 o % E
o 3 &
2
|
=t g = KRB0
e %
4 Ed
2
15 0/AeL % fal L%
% 3
\ 7 O 5
5 -3
N P
;@ | | F
N £3 & ot
€9 sed Aalpoom zv & 2 b 4
s€ e UaneyRYM b & 4
655 3D pueRIOUNSIM O 49 & g
(953 3PIID prem 6€ ¥ V% 3 winy
| 32 peis Y
66€ ‘86€ spidAejual e 5 8 @ sua) O
01 A3)jep suoisdeos L€
69 spuDuRWIRYS 9
LES'6EE Aemiied oueig Aauld B yied 9213008 €
(333 HedypRIMOY  YE
09¢ Kemsjied 20104 73 49310 %20y €€
260€ jedineqey  ze
ov Kemyied sapesijed 2ewo1od 13
139 Jeuod ueig kauld 0 peoy Jofe
svs Aemsjiedisinyauld 67
€69 asnoHauoISPI0 87 z sesiu] —
csv 9ALQ [B1I0d YLON Vad S
IS Kemjied auoisuewsoN 9 % bﬁﬁ:_‘_Om PUISIQ  —
915 @dueiU3 007 [eUOlEN 14 3
vze ed 3SONUOW b7 7 % o Kiepunog ued
rze 34 % &%
0£9 e USZeH D UNPIN 7T ¢ &
£95'5€995€ sed A3)1eA 3ibully 1z 3 433093 [eAPIW
26 pib e 07 PR eyt dep\ uonedo
17915y punoibAeld B jied POQUAIY 490D 6L .
*ied JUOIIRIeM UMOI2BI03D) 81 v—-— ed 'L ®In m _ 4
899 (152104 9017) Yied SPURMAN D SIPuRlY  £1 o€ 3
LSV bbS‘L6v jequsnoi oy oL &
660 'v6v'85€ Medsuanaig ol sL &
sev Meqwndojsod  pL jd
TvS'SLS 0Ly Jegousyuos €l
344 IH g0y 7L
6S€ Sjied piefeg 1104 L
434 snugyesgises oL
1£9 Sjied $eQ uouequing 6
pracac B eIquin|o) }Jo PLsIa
vsee 31 3sey) Anayd L - - -
00£ Spied 9A1g 9
@dueUBIUIRY POOMIUBIG s
895 K1312W3) [euoneN punoibajiieg 14 o
0£5°125 *ed 3jquidy Aianeg 3 mu._ : : V—-— mm v— wwhu V—u z
825°0¢S IH preuseg z
0SP'1S€ Sied pPlogyday Janojo L
# UONBAISSSY SweN depy







Park Background

PARK BACKGROUND

HISTORY OF ROCK CREEK PARK

The 1890 legislation establishing Rock Creek Park reserved land in the District of Columbia for the
purpose of creating a “public park and pleasure ground for the benefit and enjoyment of the people of the
United States.” These urban allocations of land provided to the local residents and visitors fresh air,
waterways, meadows, and serenity that were considered the antidote to the stress of daily work and the
congestion of the city. However, Rock Creek Park was also linked to the burgeoning conservation
movement within the United States. Congress

emphasized the preservation of the park’s R T

natural resources and landscape scenery in the Iy
enabling legislation, stating “regulations shall
provide for the preservation from injury or
spoliation of all timber, animals or curiosities
within said park, and their retention in their
natural condition, as nearly as possible”
(Bushong 1990).

As previously noted, Rock Creek Park is an
administrative unit of the national park system
consisting of 99 separate units, known as
reservations, located entirely within the
northwest and northeast quadrants of the
District of Columbia. Residential and
commercial areas of Washington, D.C. and
Maryland surround all of the park units. Over
1,100 homes and apartments abut the park
units along 72 miles of the park boundary
(NPS 2005a). The largest of the 99
reservations, Rock Creek Park (Reservation
339), was established by Congress on
September 27, 1890, and consists of 1,754
acres of Rock Creek and the surrounding
valley from the Maryland state line south to
the National Zoological Park (see figure 2).
Beyond Reservation 339, Rock Creek
administers areas such as the Rock Creek and
Potomac Parkway (Reservation 360), Glover-

Archbold Park (Reservations 351 and 450), s

and the Fort Circle Parks to name a few. gt S -

These units have different purposes, ranging The 1890 legislation establishing Rock Creek Park reserved
from highly designed cultural landscapes to land in the District of Columbia for the purpose of creating
natural forested areas. Throughout this a “public park and pleasure ground for the benefit and
document, references to Rock Creek Park or enjoyment of the people of the United States.”

the park include all administered units;
descriptions of specific units are referenced as
such.
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OVERVIEW OF THE PARK’S ECOSYSTEM

Deciduous woods cover most of the park's total acreage. While there are six forest communities in the
park, over half of the park is an American beech (Fagus grandifolia)/white oak (Quercus alba) forest
(Nature Conservancy 1998). Several species of oak (Quercus spp.), hickory (Carya spp.), tulip poplar
(Liriodendron tulipifera), and American beech predominate the slopes and ridges. Elm (Ulmus spp.),
sycamore (Platanus occidentalis), ash (Fraxinus spp.), box elder (Acer negundo) and tulip poplar are
common in the occasional floodplain areas along stream channels. Remnant coniferous trees are spread
throughout the park as single trees or small groves. An inventory of the park’s vegetation has documented
approximately 700 species of vascular plants. Thirty-one rare or uncommon plants listed by Maryland and
Virginia are found in the park. Approximately 15 meadow areas, measuring from 0.3 to 4 acres in size,
are scattered among the park units (NPS 2005a).

Wildlife studies throughout the park have identified 36 species of mammals, 181 species of birds, and 19
species of reptiles and amphibians that are present or probably present in the park (NPS unpublished data-
NPSpecies 2008b). Species in the park include white-tailed deer, red (Vulpes vulpes) and gray (Urocyon
cinereoargenteus) fox, raccoon (Procyon lotor), opossum (Didelphis virginiana), gray squirrel (Sciurus
carolinensis), beaver (Castor canadensis), chipmunk (Tamias striatus), southern flying squirrel
(Glaucomys volans), coyote (Canis latrans), great horned owl (Bubo virginianus), barred owl (Strix
varia), red shouldered hawk (Buteo lineatus), eastern box turtle (Terrepene carolina), spotted salamander
(Ambystoma maculatum), and black rat snake (Elaphe obsoleta) (NPS 2005a). One endangered species is
found in freshwater springs within the park, the Hay’s Spring amphipod
(Stygobromus hayi).

The increasing numbers of white-tailed deer within the park are resulting
in a substantial effect on the park ecosystem due to the deer’s heavy
browsing of vegetation. Studies being conducted by the park indicate that
deer are having adverse effects on shrub cover, tree seedling non-woody plants,
regeneration, and herbaceous cover, which affect habitat quality for other
wildlife within the park that are dependent on this vegetation for food,
shelter, and cover (see “Vegetation Impacts section, below). wildflowers, and

Herbaceous plants are

including grasses,

PURPOSE AND SIGNIFICANCE OF ROCK CREEK PARK UNITS sedges and rushes

All units of the national park system are formed for a specific purpose (grass-like plants).

and to preserve significant resources or values for the enjoyment of
future generations. The purpose and significance identify uses and values
that individual NPS plans should support.

The following provides background on the purpose and significance of three large units managed by Rock
Creek Park: Rock Creek Park (Reservation 339), Rock Creek and Potomac Parkway, and the Fort Circle
Parks. Information on purpose and significance were taken from the enabling legislation and general
management plan (GMP) language.

Rock Creek Park and Associated Tributary Parks (Reservation 339) and the Rock Creek and
Potomac Parkway (Reservation 360)

Establishment—Congress established Rock Creek Park, one of the first national park areas, on
September 27, 1890 as a unique natural park containing significant historic and archeological resources,
and providing a variety of recreational opportunities for visitors and residents of the District of Columbia
metropolitan area (Pub. L. 51-297, 26 Stat. 482).

Rock Creek Park is linked to the Potomac River and the monuments in downtown Washington, D.C. by
the Rock Creek and Potomac Parkway. Congress established the parkway through the Public Buildings
Act of March 4, 1913. The parkway corridor is managed contiguously with Rock Creek Park.
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Park Background

Purpose—The 1890 enabling legislation for Rock Creek Park states:

o The area is to be “perpetually dedicated and set apart as a public park or pleasure ground for the
benefit and enjoyment of the people of the United States.”

e The park is to “provide for the preservation from injury or spoliation of all timber, animals, or
curiosities within said park, and their retention in their natural condition, as nearly as possible.”

Based on NPS’s interpretation of this legislation, as presented in the Rock Creek Park and the Rock Creek
and Potomac Parkway General Management Plan, Rock Creek Park exists to:

e Preserve and perpetuate for this and future generations the ecological resources of the Rock Creek
valley within the park in as natural a condition as possible, the archeological and historic
resources in the park, and the scenic beauty of the park.

e Provide opportunities for the public to experience, understand, and appreciate the park in a
manner appropriate to the preservation of its natural and cultural resources.

e Provide opportunities for recreation appropriate to the park’s natural and cultural resources. The
purpose of the tributary parks adjacent to Rock Creek Park includes the preservation of forests
and natural scenery in and around the District of Columbia (NPS 2005a).

Rock Creek and Potomac Parkway exists to connect Rock Creek Park and the National Zoological Park to
Potomac Park with a scenic road; and prevent pollution and obstruction of Rock Creek.

Significance—Park significance statements capture the essence of the park’s importance to the nation’s
natural and cultural heritage. Understanding park significance helps managers make decisions that
preserve the resources and values necessary to the park’s purpose. The following significance statements,
as detailed in the Rock Creek Park and the Rock Creek and Potomac Parkway General Management Plan
(NPS 2005a), recognize the important features of the park.

e Rock Creek Park is one of the oldest and largest naturally managed urban parks in the United
States. The park and parkway contains approximately 2,100 acres of valuable plant and wildlife
habitat, providing protection for a variety of native species within a heavily urbanized area.

e Rock Creek Park encompasses a rugged stream valley of exceptional scenic beauty with forested,
natural landscapes and intimate natural details, in contrast to the surrounding cityscape of
Washington, D.C.

e Rock Creek Park’s forests and open spaces help define the character of the nation’s capital.

e Rock Creek valley was important in the early history of the region and in the development of the
nation’s capital. The park’s cultural resources are among the few tangible remains of the area’s
past.

e Rock Creek Park is an oasis for urban dwellers, offering respite from the bustle of the city.

e Rock Creek Park is a historic designed landscape incorporating early twentieth century
picturesque and rustic features designed to enhance the visitors’ experience of the naturalistic
park scenery.

e Located in the heart of a densely populated cosmopolitan area, Rock Creek Park serves as an
ambassador for the national park idea, providing outstanding opportunities for education,
interpretation, and recreation to foster stewardship of natural and cultural resources.

The following significance statement recognizes the important features of the parkway: The Rock Creek
and Potomac Parkway provides a scenic gateway to the city’s downtown area, known as the monumental
core.
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Fort Circle Parks (Battery Kemble, Fort Bayard, Fort Reno, Fort DeRussy, Fort Stevens, Fort
Slocum, Fort Totten, and Fort Bunker Hill)

Establishment—The monies used by the NPS to acquire the Fort Circle Parks were appropriated by the
Capper-Cramton Act of 1930. This act appropriated funds for the further acquisition of “...such lands in
the District of Columbia as are necessary and desirable for the suitable development of the National
Capital Park, parkway, and playground system...”

Purpose—The Fort Circle Park Final Management Plan / Environmental Assessment (NPS 2004b) states
that the purpose of the Fort Circle Parks is to:

e Preserve and interpret historical resources related to the Civil War defenses of Washington.

e Conserve this linkage or urban green space that contributes to the natural character and scenic
values of the nation’s capital.

e Provide recreational opportunities compatible with historic and natural resource values.
e Protect the forests and natural scenery and prevent the pollution of park waterways.

Significance—The Fort Circle Parks Final Management Plan/Environmental Assessment (NPS 2004b)
states that the significance of the Fort Circle Parks is as follows:

o The park sites contain remains of the defense sites (e.g., forts, batteries, rifle trenches) that
effectively deterred the invasion of the nation’s capital during the Civil War.

e The Fort Circle Parks include the remains of forts that were engaged in the Battle of Fort Stevens
in July 1864 — the only Civil War battle in the District of Columbia and the only time a sitting
U.S. president has come under enemy fire in warfare.

e The pattern (greenbelt) of public space of Fort Circle Parks represents an element of one of the
earliest urban planning efforts for public recreation in the United States. Today it enhances the
aesthetics of the capital city and the quality of life for its citizens.

e The Fort Circle Parks preserve significant natural features, including substantial acreage of
mature native hardwood forests, geologic and aquatic resources, and a diversity of important
habitat for indigenous flora and fauna that are unusual in an urban setting and that contribute to
the uniqueness of the nation’s capital.

AUTHORITY TO MANAGE DEER

The NPS has broad authority to manage wildlife and other natural resources within the boundaries of
units of the national park system. See, generally, 16 U.S.C. 1 (NPS “shall promote and regulate the use of
Federal areas known as national parks...by such mean and measures as conform with the fundamental
purpose of the parks...to conserve the scenery and the natural and historic objects and the wild life therein
and to provide for the enjoyment of the same in such a manner and by such means as will leave them
unimpaired for the enjoyment of future generations”). In defining this discretion, the 10th Circuit Court of
Appeals overturned a district court decision, holding in part that the NPS “need not wait until the damage
through overbrowsing has taken its toll on park plant life ... before taking preventative action” New
Mexico State Game Commission v. Udall, 410 F.2d 1197, 1201 (10th Cir. 1969). This discretion has been
reinforced over time. In United States v. Moore, 640 F.Supp. 164, 166 (S.D. W.VA. 1986) the court
found that Congress had given the Secretary great discretion in regulating and controlling wildlife within
the national park system. This discretion is further defined by NPS management policy.

NPS Management Policies 2006, section 4.4.2, states that “[w]henever possible, natural processes will be
relied upon to maintain native plant and animal species and influence natural fluctuations in populations
of these species. The Service may intervene to manage populations or individuals of native species only
when such intervention will not cause unacceptable impacts to the populations of the species or to other
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components and processes of the ecosystems that support them.” In addition, the policy restricts
management to times when certain conditions exist. One such condition is when “a population occurs in
an unnaturally high or low concentration as a result of human influences (such as loss of seasonal habitat,
the extirpation of predators, the creation of highly productive habitat through agriculture or urban
landscapes), and it is not possible to mitigate the effects of the human influences.”

However, as part of any animal population management action, the NPS is required to follow an
established planning process, including provisions for public review and comment. NPS policies also
require that parks “assess the results of managing plant and animal populations by conducting follow-up
monitoring or other studies to determine the impacts of the management methods on nontargeted and
targeted components of the ecosystem” section 4.4.2. This strategy is described in this plan including
specific thresholds for taking action and end points on management actions.

SCIENTIFIC BACKGROUND: DEER AND VEGETATION MANAGEMENT

DEER MANAGEMENT ISSUES AND RESEARCH OVERVIEW

The focus of the analysis is to develop deer management methods and strategies for Rock Creek Park in
cooperation with local, state, and regional entities, as well as other federal agencies. A science team
consisting of scientists and other specialists from a variety of state and federal government organizations
has helped define components of the planning process. The team evaluated scientific literature and
research on the topic of deer management; established a monitoring protocol for park deer populations
and other park resources; and recommended resource thresholds at which deer management strategies
would be implemented. Monitoring protocols and impact thresholds are a component of all action
alternatives evaluated in analysis, helping to ensure that the deer population at the park does not
jeopardize the ecological integrity of the park.

Regional Landscape-level Changes

Before European settlement of North America, white-tailed deer populations are estimated to have been
between 23 and 24 million, or about 8 to 11 deer per square mile (McCabe and McCabe 1984). Deer
herds throughout the eastern United States were heavily exploited after the arrival of Europeans around
1600. By 1790, deer populations were low wherever Europeans had settled. However, since the early
1900s, as a result of low mortality rates due to a lack of predators and increased availability of food and
habitat, the deer population has continued to increase. Today the deer density in many areas of the eastern
United States exceeds 100 deer per square mile
(Porter 1991), and researchers have established
that such high deer densities have negative
impacts on plant and animal species (Alverson
1988; Anderson 1994; Augustine and Frelich
1998; deCalesta 1994; McShea 2000; McShea
and Rappole 2000).

Improved habitat conditions resulting in
increased reproduction, coupled with low
mortality rates, have resulted in deer numbers
that have grown to an estimated current
population in excess of 234,000 animals in R T P e g e e T e
Maryland (MD DNR 2006-2007). Deer thrive White-tailed deer in Rock Creek Park
on habitat conditions created by suburban

development. New roads, housing, and related enterprises fragment forests and farms, and create “edge”
habitats that provide plenty of food and ample shelter for deer. Fragmentation of the landscape and the
increase in residential development have also reduced suitable hunting opportunities, particularly in
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Maryland’s growing suburban areas, some of which are adjacent to the District of Columbia and Rock
Creek Park (MD DNR 1998). Although data exist for the District of Columbia near Rock Creek Park, the
observations are too general and inconclusive (S. Bates, pers. comm. 2008d). However, because deer
populations can and do cross these political boundaries, and because there are many similarities in
regional landscape level changes and conditions, it is reasonable to assume that the District of Columbia
and Rock Creek Park face the same issues as the neighboring Maryland suburbs.

Documentation of Deer Damage at Rock Creek Park

As in other eastern national parks, today the white-tailed deer at Rock Creek Park have no significant
natural predators and virtually no hunting. The park provides an island of habitat in an urban
environment, where there is no hunting per 36 Code of Federal Regulations (CFR) 2.2. Coupled with the
lack of natural predation within the park, the combination of these factors has facilitated the growth of the
deer population at Rock Creek Park.

Occasional sightings of deer in Rock Creek Park emerged in the 1960s, and continued sporadically
throughout the 1970s. The deer population continued to increase, and in 1984, the first deer sighting in
Glover-Archbold Park was
recorded. By 1990, deer sightings
were common throughout Rock
Creek Park (K. Ferebee, pers.
comm. 2005).

In an effort to determine the extent
of deer-related impacts at Rock
Creek Park, park staff have
conducted a number of monitoring
studies to document the size of the
park’s deer population, as well as
plant growth in the understory of
the forest. Generally, the data
collected indicate that deer are
having adverse effects on shrub
cover, tree seedling regeneration,
and understory plant densities. The
following summarizes the surveys

Deer have browsed a considerable amount of the understory at performed at the park to date and
Rock Creek Park their results.

Population and Ecological Characteristics of White-tailed Deer at Rock Creek Park

Observed deer trends and density at Rock Creek Park has been estimated through roadside spotlight
surveys, Distance Sampling, limited Forward Looking Infrared Surveys (FLIR), and roadkill reports.
Deer monitoring and research started in Rock Creek Park when deer were first spotted in the 1960s. From
the 1960s to the early 1990s, deer observation cards were collected to document sightings. By the early
1990s, deer sightings were so prevalent that observation cards were no longer completed. Until the early
1990s, observation cards served as the only method for tracking deer in Rock Creek Park.

Roadkill Reports (1989—present)

Rock Creek Park staff have been recording dead animals found in the park since the early 1980s. In 1989,
the first deer struck and killed by a vehicle in the park was recorded. Data collected included sex, age, and
the presence or absence of parasites. The park now records road-killed deer in a Geographic Information
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System (GIS) layer. Areas of high numbers of road-killed deer include Military Road, Oregon Avenue,
Beach Drive and Rock Creek and Potomac Parkway.

Radio Telemetry Surveys (2001—present)

The park performs limited radio telemetry studies. Beginning in 2002, park staff have collared five deer
(does) with a radio transmitter, recording their movements. Data collected from the telemetry surveys are
used to estimate the area used by each deer and the percentage of time that each deer is inside or outside
of the park. The survey data show that the area used by each deer ranges from about 31 to 260 acres, and
that the percentage of time spent outside the park is quite variable, ranging from about 5 to 42% (K.
Ferebee, pers. comm. 2008d). Results of this limited research indicate that deer typically move about 0.25
miles outside the park boundary (K. Ferebee, pers. comm. 2008i).

Spotlight Surveys (1996—present)

Since 1996, park staff have conducted
annual spotlight surveys to monitor trends in
the deer population at Rock Creek Park. The
surveys are conducted the same time each
year over a four-night period, following the
same 22-mile route covering the majority of
Rock Creek Park (Reservation 339). The
deer counts are based on visual sightings
and eye shine from a spotlight. Where
possible, sex and age determinations are
recorded. The spotlight surveys are not
based on any specific scientific protocols
and provide population trends only,
suggesting abundance levels in the area
immediately adjacent to the vehicle route.
Their usefulness is limited, since population
densities cannot be calculated using this
method (K. Ferebee, pers. comm. 2008c). As shown in figure 3, spotlight surveys indicate that the
number of deer observed cumulatively over all four nights along the route increased steadily from 1997 to
2003, with a decrease in 2004, followed by some rebound in 2005-2007 (NPS 2005c; K. Ferebee, pers.
comm. 2006, 2007a, b).

Conducting spotlight surveys at Rock Creek Park

FIGURE 3. SPOTLIGHT COUNTS, 1996-2007
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Forward Looking Infrared Surveys (1997-1999)

In March 1997, the park used FLIR, a nighttime survey conducted from a helicopter to estimate the total
number of deer in the park. In the first two years of the survey, the main reservation of Rock Creek Park
(Reservation 339), Glover-Archbold Park, and Battery Kemble Park were surveyed. In 1999 (year 3 of the
survey), only Rock Creek Park was surveyed, to allow a more intensive survey in one location to attempt
to obtain more accurate results. In Rock Creek Park the survey results were as follows: 1997, 87 deer;
1998, 80 deer; and 1999, 90 deer in the park. The company conducting the survey stated the results were
75% accurate or better; however, due to unacceptable error rate, the park did not use FLIR after 1999.

Distance Sampling (2000—present)

In 2000, Dr. Brian Underwood of the U.S. Geological Survey taught Distance Sampling, which accurately
estimates animal population density, to the National Capital Region natural resource personnel. Trained
Rock Creek Park staff conducted the first Distance Sampling in November 2000, estimating 62 deer per
square mile within the park. Since 2000, Distance Sampling is repeated annually over three to four
consecutive nights (table 2). In 2004, 75 deer per square mile were surveyed, a decrease from 98 deer per
square mile in 2003 (NPS 2005d). The densities surveyed in 2005 and 2006, respectively, were 52 and 58
deer per square mile (K. Ferebee, pers. comm. 2007b). Current (2007) density is estimated at 82 deer per
square mile (K. Ferebee, pers. comm. 2008a).

TABLE 2. DISTANCE SAMPLING RESULTS IN ROCK CREEK PARK

Year Deer per Square Mile Standard Error of the
(density) Mean
)
2000 62 11.6
2001 63 6.9
2002 60 8.0
2003 98 17.3
2004 75 7.8
2005 52 6.9
2006 58 8.9
2007 82 10.21

Source: K. Ferebee pers comm. 2007b, 2008f

Effects of White-tailed Deer on Vegetation Structure and Diversity at Rock Creek Park

In addition to determining abundance and distribution of deer at Rock Creek Park, the park is also
conducting studies to determine the impacts of deer on other natural resources. Studies conducted to date
include long-term monitoring of unfenced vegetation plots and studies of paired plots (fenced and
unfenced) to assess the effects of deer browsing on forest vegetation.
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Vegetation Impacts

Long-term Vegetation Plots

In 1990, 27 long-term vegetation monitoring plots (20 meters x 20 meters [66 feet x 66 feet], unfenced
plots) were placed in three geographic regions in the park—north, central, and south—to ensure that all
areas would be adequately sampled. Plots were placed randomly within each region to capture general
changes in vegetation over time. There were not many deer documented in the park in 1990, providing a
good baseline of vegetation characteristics. Data from these long-term unfenced plots, read every four
years (1991, 1995, 1999, 2003, 2007), indicate that in 1991, 3.1 + 0.9% of the stems were browsed
compared to 31.1 +2.9% in 2003. During this time, the shrub cover decreased from 54.63 + 5.9% in 1991
to 14.92 + 2.2% in 2003. Tree seedlings decreased significantly from 1991 across all other years
measured (Hatfield 2005). Preliminary 2007 data analysis (Hatfield 2008) show that all tree seedling
counts generally declined since 1991 and that counts for all height classes were near zero in 2007. The
data collected from these monitoring plots indicate that the mean seedling stocking rates (or tree seedling
weighted measure, see appendix A) declined significantly from 1991 to 2007, with a stocking rate of 2.26
+0.32% in 2007, significantly below the 67% stocking rate recommended for regeneration (Hatfield
2008; Stout 1999 appendix A). Additional information including the most recent results of long-term
monitoring can be found in the “Vegetation” section of the “Affected Environment” chapter.

Paired Plots

In 2000, 20 paired plots (one plot fenced, one plot unfenced, located next to each other in similar
vegetation conditions) were established in Rock Creek Park proper and Glover-Archbold Park. From
2001 to 2004, the paired plots showed that plant cover outside the fenced plots was substantially less
when compared to plant cover inside the fenced plots over the study period. Specifically, the mean
percentages of plant cover for nonnative, native,
herbaceous, and woody plants were 2 to 3 times
less in the paired unfenced plots than in the paired
fenced plots (Rossell et al. 2007). These impacts
can be directly attributed to deer browsing and
indicate deer are affecting the integrity of the
understory structure and species composition,
diminishing the value of habitat for other wildlife.
While there is some understory vegetation and the
browse line is not prominent at Rock Creek Park,
trends indicate that an unmanaged deer population
could lead to these problems, which are currently
being faced by similar eastern national parks such
as Catoctin Mountain Park, Maryland.

Understory growth in a fenced plot

Current Deer Management at Rock Creek Park
and in Surrounding Jurisdictions

Rock Creek Park currently has no formal deer management plan, but does undertake numerous deer
management activities. In addition to the deer population and vegetation monitoring described in previous
sections, other deer management activities currently undertaken by Rock Creek Park include assisting
D.C. Animal Control with injured animals (e.g., darting animals, euthanizing injured animals), responding
to neighbors’ questions about the deer population (e.g., how to keep deer out of yards, preventing
browsing of landscaping vegetation), and disseminating information about the deer population. These
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actions constitute this plan’s “no action” alternative, and details about current management actions are
described in this document in “Chapter 2: Alternatives” under alternative A.

District of Columbia — Fisheries and Wildlife

Although there is not a formal deer management plan in the District of Columbia, issues associated with
an overabundance of deer still exist. As issues arise, they are addressed mainly by two District
government agencies: the Department of Health and the Department of the Environment. The Department
of Environment’s Fisheries and Wildlife Division has four major components: the Aquatic and Wildlife
Education Branch, the Fisheries Research and Management Branch, the Grant Coordination and
Licensure Branch, and the Wildlife Management and Research Branch. Collectively these branches
monitor the District’s aquatic and wildlife resources. Although not currently engaged in deer management
activities, the Fisheries and Wildlife Division has recently hired several wildlife biologists and is
beginning to establish an inventory and monitoring program.

The majority of deer related actions in the city are undertaken by the District of Columbia Department of
Health (DCDOH). The DCDOH, through a contract with the Washington Humane Society, provides
animal control and animal disease prevention services and assists the public with animal-related
problems. Services offered by this agency include, but are not limited to, animal disease control, rabies
suspect control, stray animal control, dangerous dog control, licensing, enforcement, sterilization, and
adoption. Specific activities that may relate to this deer management effort include conducting disease
surveillance, enforcement of animal control laws, and disposal of animals by redemption to owner,
release to the wild, humane intravenous euthanasia; providing education via pamphlets and classroom
visits, and assisting District of Columbia agencies, such as the Metropolitan Police Department, as
requested (DCDOH n.d.).

Maryland National Capital Park and Planning Commission — Montgomery County Division

In addition to the District of Columbia, Rock Creek Park shares a border with Montgomery County,
Maryland. Along this border, the NPS Rock Creek Park transitions into the Maryland National Capital
Park and Planning Commission (M-NCPPC)-managed Rock Creek Park, a portion of the 33,000-acre
county park system. Montgomery County and the NPS have concurrent jurisdiction over Rock Creek (the
waterway). Montgomery County has been actively addressing deer overabundance since 1995.

Citizen complaints about the effects of deer, including deer/vehicle collisions and damage to landscape
vegetation, began to increase in the county around 1992. At that time, the county established a task force
to determine if deer overabundance was a problem and, if so, to discuss solutions for addressing it. The
efforts of the task force focused on information
relative to conflicts between deer and people in
the county and resulted in the April 1994
Report of the Task Force to Study White-Tailed
Deer Management. The report included a
recommendation to the county council to
establish a working group to prepare a
comprehensive deer management plan. This
working group is still active today.

As a result of the working group efforts, in
1995 the Comprehensive Management Plan for
White-tailed Deer in Montgomery County,
Maryland was published. This plan recognized
that the type and extent of deer-human conflicts

White-tailed deer near the road at Rock Creek Park varies throughout the county and addresses
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deer from a variety of standpoints including public safety issues (collisions), economic issues (agricultural
interests, agricultural preserves), and the maintenance and protection of natural areas. The goal of the deer
management plan in Montgomery County is to address the effects of deer. The plan does not provide a
density goal to be reached (Montgomery County 1995a).

To develop the plan, the county collected and centralized data on the deer and their impacts so that these
data could be used as a foundation for management decisions. Data collected during the initial stages
included information on deer/vehicle collisions that was later incorporated into a geographic information
system to identify hot spots and target areas, effects on agricultural lands and residential properties, and
effects on natural areas. Part of the data collection involved vegetation monitoring where a number of
plots were established throughout the county in upland and stream valley parks. The study, concluded in
1999, indicated that county forests experienced degradation, but it did not show to what extent increasing
deer densities were responsible.

In 1990, the county placed one set of paired unfenced and fenced plots (20 meters x 20 meters [66 feet x
66 feet]) in each of nine parks (Storm and Ross 1992). The plots were arbitrarily placed in the county
parks and there was no replication. Data from the paired plots showed an average loss of 65% of species
to deer browsing. A qualitative assessment of 1995-2001 paired plot data concluded that (1) deer impacts
are reducing height, number, and species diversity of seedlings within county parks, (2) understory
density has been dramatically reduced, and (3) the effects appear greatest in parks with higher densities of
deer (Montgomery County 2002). In 1995, the Inventory of Rare, Threatened, and Endangered Plant
Populations and Significant Habitats on Selected Park Lands of M-NCPPC in Montgomery County,
Maryland) stated:

Every park surveyed during this project had an overpopulation of deer. The severity of this problem
varies from one park to another, but it represents a considerable threat to the native vegetation in
every park (Montgomery County 1995b).

The county studied a variety of deer management methods, and in 1996 in areas where immediate
attention was required, managed deer hunts were implemented. The first managed hunt occurred in
northern Montgomery County on a 400-acre agricultural history farm park. The hunt was considered a
success based on several factors: it was completed safely with no injuries or accidents; the deer
population was reduced to the desired goal; and impacts to the surrounding communities (landscape and
crop damages) were reduced. Managed hunts have continued throughout the county and the program has
been expanded since its implementation (W. Hamilton pers. comm.
2008).

The county also considered the use of repellents/scare devices,
fencing/physical exclusion, habitat management, supplemental feeding,
restoration of predators, modifying legal harvest, agricultural
depredation permits, direct reduction through sharpshooting or special damage or loss.
or managed hunts, contraception, and trapping and removal/relocation.
Although all were considered, not all of these methods have been or
will be implemented.

Depredation means

One method implemented throughout the county is sharpshooting. When sharpshooting activities occur, a
notification is posted at the entrance of the park stating that the park is closed to the public from sunset to
sunrise. M-NCPPC Park Police officers perform the sharpshooting, removing deer for approximately five
hours per night. Deer are processed and donated to the Capital Area Food Bank. The county notes that,
while this method is effective, the administration and logistics are difficult. The county estimates the cost
of sharpshooting at $150 per animal, which includes approximately $50 for deer processing for donation
and the rest for ammunition, staffing, and other needs. The other form of direct reduction, special or
managed hunts, involves taking land previously closed to hunting and holding a managed hunt under
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strict guidelines for limited duration. To participate in the hunts, hunters must pass special training and
marksmanship tests.

The county has considered contraception and has worked with the Humane Society of the United States
and the National Institute of Standards and Technology (NIST) to implement a study in Wheaton
Regional Park. However, the Wheaton Regional Park site was determined inappropriate for such an effort
as policy in the State of Maryland prefers an enclosed population for research studies.

As part of the Comprehensive Management Plan (1995), the Montgomery County Deer Management
Work Group annually reviews deer impact data and creates a list of recommendations for the upcoming
year. In fiscal year 2003, this report stated that the management options implemented over the previous
six years appeared to be having an effect. The report also stated that, in areas where managed hunts had
been held (Little Bennett Regional Park, the Agricultural History Farm Park, and Seneca Creek State
Park), the number of deer/vehicle collisions had been reduced and remained at lower levels. The fiscal
year 2003 study also identified 19 “hot spots” for deer impacts and listed a combination of lethal and non-
lethal methods at each site to manage the deer population (Montgomery County 2002).

Deer removals are not currently taking place in Maryland’s lower Rock Creek Park. The M-NCPPC has
been addressing other areas within the county that have higher concentrations of deer. The park is
currently on a list of areas to be managed for deer, but specific management actions have not yet been
implemented. The M-NCPPC continues to express interest in working together with Rock Creek Park to
coordinate management efforts (K. Ferebee, pers. comm. 2008h).

Comprehensive Management Plan for White-tailed Deer in Montgomery County (1995, updated
2004)

The M-NCPPC, which oversees the Montgomery County Department of Park and Planning, created a
comprehensive management plan for white-tailed deer on the premise that deer are an important and
valued part of the county’s natural heritage; however, deer are an opportunistic species that can, in the
absence of checks and balances, become abundant enough to conflict with human interests. The plan,
developed to be open-ended and adaptable, acknowledges that deer-human conflicts vary and one single
management prescription may not be appropriate. The Comprehensive Management Plan for White-tailed
Deer in Montgomery County establishes goals and objectives for managing deer in the county, develops a
plan of action for each of the problem issues identified, and sets a timetable for implementation of these
actions. The management plan is composed of four components:

Part I addresses the collection, centralization, and use of accurate data on white-tailed deer and their
effects on Montgomery County, and forms the foundation on which sound management decisions
must be based.

Part II outlines the implementation of a comprehensive public awareness and public education
program to better inform citizens about deer-human conflicts and how to prevent them.

Part III describes the various management alternatives that are available to reduce the deer effects and
outlines the implementation of population management alternatives to reduce deer populations in

areas where this is deemed necessary.

Part IV outlines the current status of the plan’s implementation and the work program for the current
fiscal year—this component of the plan is updated annually.
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Other Deer Management Efforts

Deer Management Efforts within the National Park Service

Other national park units have been involved in deer management planning efforts. Gettysburg National
Military Park and Eisenhower National Historic Site completed a White-tailed Deer Management Plan
and Environmental Impact Statement in 1995, and approved management strategies are now being
implemented. Deer management planning and environmental review efforts are also being undertaken at
Indiana Dunes National Lakeshore, Catoctin Mountain Park in Maryland, Cuyahoga Valley National Park
in Ohio, and Valley Forge National Historical Park in Pennsylvania and are in various stages of
completion.

Deer Management by State and Other Federal Agencies

The Wildlife Services program of the Animal and Plant Health
Inspection Service (APHIS), within the U.S. Department of
Agriculture (USDA), has been involved in the evaluation and/or
implementation of a number of deer management plans on federal Direct Reduction —
properties in the eastern United States. USDA-ARS Beltsville
Agricultural Research Center has been conducting managed deer hunts
since 1995. Average annual removal of deer is 200 to 400 (Mike deer, includes both
Dudley, USDA-ARS biological science technician, pers. comm. June
10, 2008, reported in S. Bates pers. comm. 2008c). Studies conducted
for the states of New Jersey and Virginia concluded that direct capture/euthanasia.
reduction of the deer population was the preferred alternative (USDA
2000a, 2000b). In Pennsylvania the resulting management plan
included a wide range of management options to assist landowners
with damage control (USDA 2003).

The Mason Neck National Wildlife Refuge (NWR), located in northeastern Virginia, has been conducting
managed deer hunts since 1989. The refuge is managed as part of the Potomac River NWR Complex,
which includes Mason Neck, Occoquan Bay, and Featherstone NWRs. The Occoquan Bay NWR also
initiated its first managed deer hunt in 2002. The managed hunts at both NWRs are in response to
overabundance of white-tailed deer. The purpose of these hunting programs is to improve the quality of
the habitat and protect the nesting habitat for bald eagles (Haliaeetus leucocephalus) at Mason Neck and
migratory bird species at Occoquan Bay. The Refuge hunting program facilitates this goal by reducing the
local deer herd through removal of a higher percentage of females and young deer (USFWS et al. 2005a,
2005b, 2005c¢).

Lethal removal of

sharpshooting and

The Maryland Department of Natural Resources has issued two permits to conduct reproductive control
studies, one to the USDA Wildlife Services for research on the effectiveness of GonaCon®
immunocontraceptive vaccine (GCIV) on female white-tailed deer in the White Oaks Federal Research
Center in White Oak, Maryland, and the second to the Humane Society of the United States to test the
effectiveness of different forms of porcine zona pellucida (PZP) on female white-tailed deer in the
National Institute of Standards and Technologies (NIST) site in Gaithersburg, Maryland. APHIS has been
conducting the research at the White Oak site, which is about 1 square mile in size and has a fenced
perimeter that is relatively impermeable to deer. In 2004, female deer were individually darted with an
immobilization drug and then treated with a Gonadotropin Releasing Hormone (GnRH) vaccine,
GonaCon®. GnRH needs to be injected 8 to 10 weeks prior to rutting. This product has shown 0 to 4
years of effectiveness without boosters in some studies. Twenty-five does were treated and 15 does were
marked as a control group. Each doe received a radio collar and ear tags to mark the animals. During the
spring following initial treatment, 11 out of 15 control animals had fawns, where only 3 out of the 25
treated does gave birth. In the second year at White Oak, more than half (54%) of the treated does gave
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birth (K. Sullivan, Maryland State Director, USDA-Wildlife Services, Wildlife Society Meeting
presentation, 9/20/2007, as reported by S. Bates, pers. comm. 2008b). These numbers give some sense of
the current effectiveness of this product, which is discussed in more detail in “Chapter 2: Alternatives.”

The NIST site and the NPS Fire Island National Seashore are using PZP in contraceptive control research
studies. SpayVac®, a vaccine containing PZP, does not need a booster, but is no longer available on the
market. PZP is not currently registered with the Food and Drug Administration (FDA), and the FDA is
trying to transfer registration responsibility to the Environmental Protection Agency. Registration for non-
research use may be available in five or more years.

Other local governments or local institutions have also completed studies to develop deer management
plans, including Fairfax County, Virginia, and Montgomery County, Maryland. The Fairfax County plan
incorporates a combination of hunting and sharpshooting to manage the deer population (Fairfax County
2003). The Montgomery County plan includes a comprehensive management approach incorporating
education, lethal means (sharpshooting, hunting), and non-lethal means (fencing, repellents)
(Montgomery County 2004). The National Conservation Training Center in Shepherdstown, West
Virginia, has a deer management plan that relies on managed hunts for deer management.

Other Vegetation Management Issues

Role of Invasive Exotic Plant Species

Invasive nonnative plants (exotics) seriously threaten the integrity of native habitats, including eastern
deciduous forests, by aggressively displacing and killing native plants, reducing native habitats, and
reducing forest regeneration (Bratton 1982). The exotics problem is particularly acute in urban parklands
where the extensive edges and frequent human disturbances enhance opportunities for aggressive exotic
plants to become established (NPS 2004a).

Rock Creek Park, within the city of Washington, D.C., is one of the largest natural, urban forests within
the United States. The park is comprised of 2,980 acres of mostly natural forest with 72 miles of
boundary and more than 1,000 adjacent neighbors. This boundary (edge) interfaces the forest with streets
and other urban landscape components, especially numerous landscaped private properties. Of the 41
most aggressive exotics, 40 are horticultural plants (NPS 2004a).

Ornamental vines like Asiatic bittersweet (Celastrus
orbiculatus), porcelain berry (Ampelopsis
brevipedunculata), and English ivy (Hedera helix)
kill trees along the edges of forest openings.
Multiflora rose (Rosa multiflora) forms occasional
dense thickets that out-compete native shrubs and
ground covers. Herbaceous invaders like lesser
celandine (Ranunculus ficaria) and Japanese
stiltgrass (Microstegium vimineum) blanket the
floodplain, crowding out native herbaceous species
and, in some cases, changing soil chemistry to make
it harder for native plants to recover. Most invasive
plants get started and thrive in open, disturbed areas
where there is ample space and light. However,
several of the most aggressive invaders [Asiatic
bittersweet, English ivy, burning bush (Euonymus
alatus), privet (Ligustrum spp.), viburnums
(Viburnum spp.), Japanese barberry (Berberis
thunbergii), garlic mustard (Alliaria petiolata),

Deer exclosure/fenced plot at edge of forest overrun
by invasive plants. The plot was discarded because the
number of nonnative plants biased the data.
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lesser celandine, and Japanese stiltgrass] also penetrate undisturbed forest interiors, reducing light levels
to the forest floor, limiting regeneration, and displacing native shrubs and saplings (NPS 2004a).

Between the late 1970s and 1995, park staff implemented various pilot programs to document the spread
of exotics and find treatments for the most obvious threats (Fleming, 1978-1995, unpublished data).
Under the direction of Richard Hammerschlag, research scientist at USGS-Biological Resources
Discipline, a research project was initiated in 1996 to determine the environmentally safest and most
effective chemical means of controlling Asiatic bittersweet and porcelain berry, as well as other woody
exotics (Salmons 2000). At the same time, park staff have implemented an exotics management program
using this information. Efforts have thus far been directed at extending the areas treated during the
research. Research plots were positioned in the densest areas of Asiatic
bittersweet and porcelain berry and at the upstream end of Rock Creek.
Starting at these heavily infested areas allowed staff to remove the seed
source for many woody vines in the Rock Creek floodplains. These
floodplains also contain ephemeral ponds, an important wildlife habitat.
The park has started to prioritize work and identify what criteria will be several plant diseases
used to assist park managers in implementation. In addition, some parts of
the park have not been as thoroughly surveyed as the Rock Creek
watershed, where the research has been conducted. The invasive exotic JSungi and
management plan will be updated as the park learns more about exotics and
the resources they threaten within the park (NPS 2004a).

Anthracnose — Any of

caused by certain

characterized by dead

spots on the leaves,

Role of Pests and Disease twigs, or fruits.

In addition to exotic plants, Rock Creek’s forests are susceptible to pests,
such as insects and disease, as described below.

e  Chestnut Blight—A fungus (Cryphonectria [ Endothia) parasitica) was accidentally introduced
into New York City in the early 1900s from trees imported from Asia, destroying its new host,
the American chestnut (Castanea dentata), throughout its range from Maine to Alabama.

e Dogwood Anthracnose—Native dogwood trees (Cornus florida) have succumbed to the dogwood
anthracnose, a disease caused by the fungus (Discula destructive), which attacks flowering
dogwood trees.

e  Gypsy Moth—Gypsy moths (Lymantria dispar), target a number
of tree species found in the park including chestnut oak (Quercus
prinus), white oak, red oak (Q. rubra), black oak (Q. velutina),
scarlet oak (Q. coccinea), American beech, and various
hickories. Gypsy moth caterpillars feed on the leaves of these
hardwood trees and can cause complete defoliation of a tree.
This affects the vigor and general health of forests and shade
trees, leading to tree death, and subsequently altering wildlife
habitat and affecting water quality and quantity. Gypsy moths
first appeared in Rock Creek Park in the late 1970s. An
integrated pest management plan for the park was developed by
the NPS Center for Urban Ecology and the USDA Forest Service
in 1983. Direct suppression through aerial application of the
biological insecticides Bacillus thuringiensis (B.t.) and the gypsy
moth specific nucleopolyhedrosis virus (Gypchek®) occurred
from 1987 through 1989 (Favre et al. 1993).

e Hemlock Woolly Adelgid—The hemlock woolly adelgid (4delges tsugae) feeds by sucking sap
from young needles of eastern hemlock (7suga canadensis), which causes them to drop

Female gypsy moth
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prematurely. Extensive tree death is accompanied by detrimental environmental effects, such as
the loss of ecological function, the loss of wildlife habitat (in the northeast United States, 96 bird
and 47 mammal species are associated with hemlock forests for some critical component of their
life cycle), soil erosion, changes in water quality, loss of aesthetics, and diminished recreational

opportunities.

Role of Fire

Fire is an active and powerful natural force, which has the potential to affect all areas of the park and all
facets of park management at various times and to varying degrees. Rock Creek Park’s Fire Management
Plan (FMP; NPS 2004c) is essentially a fire suppression plan (no prescribed burns are allowed) due to the
urban nature of the park. Therefore, vegetation has not been affected or controlled by the use of
prescribed fires, and any unplanned fires in the park are immediately suppressed.

DESIRED CONDITIONS

This section defines the desired conditions for Rock Creek Park, which are connected to this plan’s
purpose, need, and objectives. Several objectives were factored into the definition of desired conditions:

This plan/ELS
addresses desired
conditions for Rock
Creek Park, the
desired condition of
the deer population,
and the desired
condition of the forest.

allowing for a deer population within the park while protecting other park
resources; protecting the natural abundance, distribution, and diversity of
native plant species by reducing excessive deer browsing, trampling, and
nonnative seed dispersal; and developing and implementing informed,
scientifically-based vegetation impact levels and corresponding measures
of deer population density that would serve as a threshold for taking
prescribed management actions within the park.

DESIRED DEER POPULATION CONDITION

Deer are a natural part of the ecosystem and play an important role in it.
One of the objectives of this plan is to allow for a deer population within
the park while protecting other park resources. Therefore, the team needed
to consider what a desired deer population condition for Rock Creek Park
was to ensure that actions taken under this plan would meet objectives. For
this plan, a desired deer population is one that allows the forest to naturally
regenerate, while maintaining a deer population within the park. The
measure of deer density that would meet this condition is described more in
chapter 2.

DESIRED FOREST CONDITIONS

One of the objectives of this plan is to reduce adverse effects of deer browsing pressure on native plant
species, which include the seedlings of forest species. A desired forest condition would be a forest
community that has the ability to maintain forest structure (i.e., tree density, size, and age classes),
function, species diversity, and natural processes by natural tree replacement. The scientifically-based
vegetation impact levels that would serve as a threshold for taking prescribed management actions to
meet this desired condition are described more in chapter 2.

SCOPING PROCESS AND PUBLIC PARTICIPATION

The National Environmental Policy Act (NEPA) regulations require an “early and open process for
determining the scope of issues to be addressed and for identifying the significant issues related to a
proposed action.” To determine the scope and identify significant issues to be analyzed in depth in this
plan, internal scoping was conducted with park staff and other parties associated with preparing this
document. As a result of this scoping effort (see “Chapter 5: Consultation and Coordination,” for
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additional information), several issues were identified as requiring further analysis in this plan. These
issues represent existing conditions, as well as concerns that might arise during implementation of
alternatives.

ISSUES AND IMPACT TOPICS

The issue statements developed by the interdisciplinary team are presented below. These issues formed
the basis for the impact topics discussed in chapters 3 and 4 of this environmental impact statement.

Vegetation

An overabundance of deer could possibly alter and affect forest regeneration patterns in the park, as well
as the diversity of species within the park, by reducing the understory and affecting the natural diversity
of dominant tree species. Vegetation monitoring in Rock Creek Park has demonstrated a decline in shrubs
and seedlings since 1991. As previously described, from 2001 to 2004, the paired unfenced-fenced plots
showed that plant cover outside the fenced plots decreased substantially compared to plant cover inside
the fenced plots. These impacts can be directly attributed to deer browsing and indicate deer are affecting
the integrity of the understory structure and species composition, diminishing the value of habitat for
other wildlife. While there is some understory vegetation and the browse line is not widespread at Rock
Creek Park, trends indicate that an unmanaged deer population could lead to these problems, as are
currently being faced by similar eastern national parks such as Catoctin Mountain Park in Maryland.

The excessive browsing associated with an overabundance of deer in Rock Creek Park could adversely
affect regeneration of vegetation in riparian areas. Riparian areas are important, because of their relatively
high biological diversity. The level of deer browsing in these areas that would be associated with an
overabundance of deer in Rock Creek Park could prevent regeneration in these areas and negatively affect
the riparian areas. Currently, no data exist on deer impacts to riparian areas within the park.

Increased deer activity can promote nonnative species through habitat alteration and seed dispersal. An
increase in nonnative species could have a negative impact on the park’s native plant communities. Deer
activity, such as browsing, trampling, and seed dispersal through waste or attachment to hair, has the
potential to increase the number and type of nonnative species within the park (Myers et al. 2004; Vellend
2002; Williams and Ward 2006; Willson 1993). As the number of nonnative species increases, the native
species within the park encounter increased competition and are adversely affected.

Deer management activities could result in areas of increased deer use, if bait is used to attract deer to a
particular area. This could have a disproportionate impact to vegetation in areas near established bait
piles. In addition, fencing that keeps deer away from vegetation results in increased browsing pressure
outside of the fenced area, as well as decreased browsing pressure inside the fenced area.

Soils and Water Quality

Deer overabundance has led to increased deer browsing
and a reduction in the understory vegetation in Rock
Creek Park, as shown in the data from the long-term and
paired vegetation plots. As the understory cover
decreases, soils become more susceptible to erosion,
which can lead to sedimentation and degradation of the
park’s water resources. Certain deer management actions
can also disturb soils and affect water quality, including
construction of fencing, especially in riparian areas that
are already impacted by erosion.

Peirce Mill Dam and fish ladder
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Floodplains and Wetlands

The removal of ground vegetation as a result of overabundance of deer and their activities (i.e., browsing,
trampling, creating trails) may increase erosion and stormwater runoff and affect floodplains and wetland
habitats. As the deer population increases, the amount of deer browsing and trampling of vegetation
increases, thus reducing the amount of ground cover within the forest. As ground cover decreases,
stormwater runoff and erosion increase. Water retention in the forest is related to the amount of ground
cover. Some of the vegetation in floodplains could be affected, and there could be a degradation of
wetland habitat from the increased erosion and sedimentation. Although some impacts to floodplains and
wetlands may be attributed to deer activity, there are other factors from both inside and outside the park
that also influence floodplains and wetlands, and contribute to the majority of impacts to these resources.
Among these factors are land use changes, the large amount of impervious surfaces in Washington, DC,
and the loss of ground cover and trampling of vegetation by park users. Also, several of the large
exclosures proposed as part of one management alternative would be located within the 100-year
floodplain and possibly within wetlands.

Wildlife and Wildlife Habitat

White-tailed Deer—Maintaining a healthy, viable deer population, while protecting other park resources
within Rock Creek Park, is imperative to this plan. Rock Creek Park has monitored the number and
density of the deer population through spotlight counts, FLIR, and Distance Sampling. Survey results
indicate an overabundance of deer. Although high deer densities may adversely affect plants and other
wildlife species, deer themselves are an important park resource. It is important that this plan maintain a
deer population in the park while taking action to reduce adverse effects to the deer population itself.

Other Wildlife—At certain levels, deer overabundance adversely affects other wildlife and/or habitat by
reducing habitat diversity through activities such as browsing, trampling, and seed dispersal. Studies have
linked high deer densities to undesirable effects on other wildlife species, such as migratory birds
(deCalesta 1994; McShea 2000; McShea and Rappole 2000). Park staff are concerned that deer may be
affecting other species, including breeding birds; however, there are no park-specific data to show that
impacts to ground-nesting species have occurred from deer browsing (S. Bates, pers. comm. 2008d).

Changes in water quality from the removal of ground vegetation as a result of overabundance of deer and
their activities (i.e., browsing, trampling, creating paths) have the potential to adversely affect unique and
important fish habitats located within Rock Creek Park. Issues related to unique or essential fish habitat
are similar to those for surface water. As the deer population increases, so does the amount of deer
browsing and trampling of vegetation, reducing the amount of ground cover within the forest. As the
ground cover decreases, the amount of stormwater runoff and erosion also increases and could degrade
water quality, including unique and essential fish habitat. Efforts are currently underway in the park to
improve fish habitat. As a part of the Woodrow Wilson Bridge project mitigation, man-made barriers to
fish movement in Rock Creek Park have been removed. This project, which began in December 2003,
removed or bypassed several man-made barriers that for generations had prevented herring and other
migratory fish from returning to primordial spawning areas located upriver. A total of 23 fish barriers
were removed or modified in several streams that empty into the Potomac River. In Rock Creek Park, six
fish barriers were removed or modified, while two more were removed from the adjacent National
Zoological Park. Furthermore, a fish ladder was constructed at the Peirce Mill dam to provide access to
the habitat above the dam for migrating fish.

Deer management activities could also impact other wildlife and wildlife habitat. The use of bait piles
could provide an additional food source for some species, while fencing could restrict access to certain
wildlife habitat. In addition, the presence of increased human activities during specific time periods and
associated noise could result in temporary behavior changes and avoidance of management areas.
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Rare, Unique, Threatened, or Endangered Species

The NPS is required under the Endangered Species Act (ESA) to ensure that federally listed species and
their designated critical habitats are protected on lands within the agency’s jurisdiction. Only one
federally listed species, the endangered Hay’s Spring amphipod, is known to inhabit the park. The Hay’s
Spring amphipod was discovered in five groundwater springs in Rock Creek Park in 1998. Another rare
species, Kenk’s amphipod (Stygobromus kenki), also known as the Rock Creek groundwater amphipod,
was identified in park springs (NPS 1997a). Kenk’s amphipod is not listed under the ESA, and recently
the U.S. Fish and Wildlife Service (USFWS) found that the petition for listing did not contain sufficient
scientific or commercial information indicating that listing of this species was warranted (USFWS
2007b). In addition, three other Stygobromus species of amphipods that are listed by the state of Maryland
as rare or uncommon have been located in or near the park (Maryland Department of Natural Resources,
Heritage and Biodiversity Conservation Program 2003). Habitat for these species may be vulnerable to
impacts from deer overabundance and their related activities (i.e., trampling, browsing, seed dispersal,
etc.). If studies can show that surface erosion can lead to impacts on the quality of underground water
resources, then the erosion caused by deer could, in turn, affect the amphipod species. Protection of the
amphipods will be considered in this deer management plan.

Rare species are also identified by the District of Columbia, Maryland, and Virginia. The Virginia species
are not known in the park and it is not likely that they will occur because of the separation from Virginia
by the Potomac River, as well as the presence of different habitats. However, there are several plant
species that have been or are currently listed as rare by Maryland Department of Natural Resources that,
although rare, have been documented in Rock Creek Park. Several animal species with known
occurrences in Rock Creek Park are listed as rare or uncommon by Maryland. While the District of
Columbia does not provide special protection for listed species, it has identified species of concern, called
species of greatest conservation need, within the area in its Wildlife Action Plan (District of Columbia
2006). Because of the habitat value provided by Rock Creek Park, many of these species are found in the
park. Habitats preferred by these species generally include springs, seeps, wetlands, and waterways and/or
associated moist forested areas. While the NPS is not under any legal obligation to protect state- or
locally-listed species, the park enabling legislation supports maintaining these as part of the park’s natural
heritage, and NPS management policies state that these should be addressed in environmental assessments
of proposed actions (NPS 2006). These species have the potential to be impacted by an overabundance of
deer as a result of habitat alteration as discussed under soils, water resources, and vegetation.

Cultural/Historic Resources — Cultural Landscapes

An overabundance of deer and the resulting deer
browsing could impact the cultural landscapes
within Rock Creek Park. Rock Creek Park consists
of many diverse units varying from carefully
designed landscapes to natural forested areas. The
cultural landscapes at Rock Creek Park reflect the
relationship between what is natural and what is
man-made. Dumbarton Oaks Park is an example of a
designed landscape within the park. Whether natural
or designed, an overabundance of deer and the
resulting deer browsing can impact the cultural
landscape of an area and affect the historic integrity
of a given site. Certain deer management activities
that result in the construction of fences or the
alteration of the landscape could impact designated
cultural landscapes.

Peirce Barn
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Soundscapes

Certain deer management activities may cause disturbance to park soundscapes. The deer management
strategies discussed included the use of sharpshooting and/or contraceptives by dart gun. Firearm noise
resulting from such management activities could affect park visitors and wildlife. Rock Creek Park is an
urban park and, while the park is located in an area of high ambient noise, residents have expressed
concern for noises related to firearms, and this concern would be taken into consideration in the creation
of a deer management plan. It is unlikely that firearm discharge noise would have a substantial impact due
to the likelihood that noise suppression devices for the firearms would be recommended as part of the
management activity. These devices would render the noise level to be substantially below typical noise
associated with vehicle traffic and recreational activities. Current sources of ambient noise in the park
include a variety of visitor uses (e.g., traffic, special events, athletic fields, picnicking, etc.), flight paths
over the park including helicopters and military flyovers, landscaping activities both within the park by
contractors and on adjoining lands, commuter traffic, emergency service vehicles, and the activities of
adjacent property owners (i.e., community events at schools or churches), as well as other noises common
to urban areas.

Visitor Use and Experience

The presence or absence of deer in Rock Creek Park could be an important component of the visitor
experience for some park users and alteration of the number of deer through a Deer Management Plan
would impact this experience. Many visitors come to Rock Creek Park units to enjoy the natural areas.
For some park visitors, seeing a deer is an important part of the park experience and for others, deer are
an unwelcome intrusion. At one town hall meeting, approximately half of the participants favored deer in
the area and the other half looked upon the presence of deer unfavorably. An overabundance of deer may
also have an indirect impact on other park
visitors by altering the habitat of other species
(i.e., changing the understory so that there are
fewer migratory birds) and changing the visitor
experience for those visitors that come to see
species within that habitat. Deer have direct
impacts on the community gardens that are
maintained by park users, most of which have
been fenced to protect them from deer
browsing.

Deer management activities have been, and will
continue to be, affected by the public
perception of deer and other wildlife. From
2000-2005, the park received two reports of
deer running through plate glass windows at
neighboring residences. These few instances of
damage to personal property resulting from
deer influence the public perception within the
community. Likewise, park staff have reported
Visitors stroll at Rock Creek Park that public outreach indicates that a portion of
the District of Columbia community has a
general fear of wildlife, including deer.

Proposed deer management activities may require certain areas of the park to be closed to the general
public during management activities, affecting visitor use and experience. If deer management activities
were to decrease the number of deer in the park, chance sightings by visitors would also decrease. Some
visitors to the park may view deer sightings as an integral part of their visit. Deer management actions
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may decrease the potential for visitors to observe deer within the park, causing less visitor satisfaction.
Conversely, as the number of deer increase, other resources that visitors come to see, such as songbirds,
may decrease. Increased deer browse has the potential to impact these other resources and impact the
satisfaction of these visitors.

Visitor and Employee Health and Safety

Various health and safety concerns could result from implementation of the alternatives described in this
plan/EIS. Health and safety applies to Rock Creek Park visitors, local residents, and Rock Creek Park
employees. All deer management activities would need to be conducted in a manner to ensure the safety
of park visitors and employees.

The majority of incidents within Rock Creek Park are a result of vehicle accidents. A primary safety issue
for visitors and local residents related to this plan involves injuries from deer/vehicle collisions. In past
studies, the number of deer/vehicle collisions has been correlated to both traffic volume and greater deer
abundance. However, a working group within the D.C. metro region, including Rock Creek Park, found
in comparing data from 1995 and 2003 that traffic volumes remained basically the same or decreased
somewhat, while deer/vehicle collisions increased (Metropolitan Washington Council of Governments
2006), indicating that the number of deer may be an important factor in the increased number of accidents
occurring. Deer/vehicle collisions within the park are most common along Military Road, Oregon
Avenue, Beach Drive, and Rock Creek and Potomac Parkway.

Socioeconomic Resources

An overabundance of deer could lead to increased browsing of landscape vegetation on neighboring
properties, having a negative economic impact on those landowners. Current Rock Creek Park deer
management activities include communicating with neighboring landowners and addressing questions and
concerns. Residents contact the park to complain about deer that have entered private property and have
eaten their landscaping, causing aesthetic and economic impacts. The park, in turn, provides advice to the
landowners regarding landscape plantings that may be less palatable to deer, methods to exclude deer, as
well as recommendations on scare devices and repellents. Certain deer management activities would need
to be coordinated with neighbors and would affect neighboring landscaping due to a change in the number
of deer present in certain areas of the park.

Park Management and Operations

Deer management activities must take into consideration the deer management actions of adjacent
municipalities to enhance deer management success within the park. Rock Creek Park is an urban park
with multiple jurisdictions as neighbors, including the District of Columbia and Montgomery County,
Maryland. The District of Columbia does not _ . —
actively manage deer, but does assist Rock Creek '
Park with responding to deer complaints and has
hired several wildlife biologists to address potential
deer issues. Deer overbrowsing is listed as a threat
to terrestrial ecosystems in the DC Wildlife Action
Plan, and NPS participated in developing the plan
(Pfaftko 2006). Rock Creek Park and the District of
Columbia have collaborated on deer management
issues in the past, including the Metropolitan
Washington Council of Government’s Wildlife
Vehicle Collision working group, and will continue
to work together on deer-related issues in the

future.

Park neighbors
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The adjacent jurisdiction of Montgomery County, Maryland has had an active deer management program
since 1995 (Montgomery County 1995a). The county and the District of Columbia have stated they would
like to be a partner with the park for deer management efforts.

Deer management activities have the potential to impact staffing levels and the operating budget
necessary to conduct park operations. Park management and operations refers to the current staff
available to adequately protect and preserve vital park resources and provide for an effective visitor
experience. Additional deer management activities undertaken by park staff could affect other areas of
park operations.

Park interpretive or educational staff would need to allocate additional time and resources to enhance
public awareness and understanding of NPS resource management issues, policies, and mandates, as they
pertain to deer management. Implementing deer management activities would require conducting public
outreach efforts on the part of park staff.

OTHER ISSUES CONSIDERED BUT DISMISSED FROM FURTHER CONSIDERATION
The following impact topics and/or issues were dismissed from further analysis, as explained below:

e Geohazards: A geohazard is an event related to geological features and processes that cause loss
of life and severe damage to property and the natural and built environment, such as an
earthquake or rock slide. There are no known geohazards within the park that would be affected
by the creation or implementation of a white-tailed deer management plan.

e Prime Farmlands: There are no designated prime farmland soils in the park.

e Air Quality: Potential sources of air quality emissions from the implementation of a white-tailed
deer management plan include the use of a few vehicles to carry out the prescribed management
activities and possibly firearm discharges. Although Rock Creek Park is located in an area
classified by the U.S. Environmental Protection Agency as severe nonattainment for ozone, it was
determined that the increase in air emissions from these activities would be extremely minimal
and short-term, resulting in only negligible impacts to the regional air quality. Therefore, air
quality was dismissed as an issue.

e Streamflow Characteristics: The proposed action would not occur in any area or involve
management actions that would potentially impact streamflow.

e Marine or Estuarine Resources: There are no marine or estuarine resources in any of the Rock
Creek Park units.

e Land Use: Implementation of a white-tailed deer management plan would not affect how
surrounding land is used including occupancy, income, ownership, or type of use. The proposed
plan would be consistent with surrounding land uses and would not have an effect.

e Unique Ecosystems, Biosphere Reserves, and World Heritage Sites: There are no known
biosphere reserves, World Heritage sites, or unique ecosystems listed in the park. Rock Creek
Park is part of the Chesapeake Bay Watershed; however, actions related to the deer management
plan would not affect the watershed.

e Museum Collections: The implementation of a White-tailed Deer Management Plan in Rock
Creek Park would mainly occur within the forested areas of the park and would not have any
effects on the park’s museum collections.

e Historic Structures: Although there are historic structures that are listed or eligible for listing in
the National Register of Historic Places, there would be no negligible impacts on these structures
from implementing, or not implementing, a white-tailed deer management plan in Rock Creek
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Park. Designed landscapes, such as Dumbarton Oaks Park, would be addressed under cultural
landscapes.

e Archeological Resources: Any impacts to park archeological resources as a result of deer
management activities would be negligible. Although digging for fencing or other land
disturbance could occur, this would be limited to small areas and would avoid areas of known
archeological resources. Monitoring would occur and installations would be halted should any
archeological resources be discovered.

e Ethnographic Resources: No ethnographic resources or issues have been identified at Rock Creek
Park.

e Impacts to Soils from Construction: Any deer management actions that would involve
construction, such as erecting exclosures under alternative B or digging pits for waste and/or
carcass disposal in disturbed areas under alternatives C or D, could potentially impact soils.
However, it was determined that such impacts would be no more than negligible because of the
small area disturbed for fence construction, and because disposal pits would be constructed in
previously disturbed locations. Therefore, this issue was dismissed from further analysis.

e  Water Quality Effects other than Sedimentation: Although there could be other effects on water
quality from deer droppings or from the limited application of repellents, the impacts would be so
minor and/or localized that these aspects of water quality were not carried through for detailed
analysis, and the analysis was focused on effects from erosion and sedimentation.

e Energy Resources and Resource Conservation: The implementation of a white-tailed deer
management plan would not be expected to affect energy resources or resource conservation
within the park.

e Environmental Justice: The actions under this plan are not expected to have a disproportionate or
significant adverse effect on any low income or minority populations in the area.

RELATED LAWS, POLICIES, PLANS, AND CONSTRAINTS

NATIONAL PARK SERVICE ORGANIC ACT

By enacting the NPS Organic Act of 1916, Congress directed the U.S. Department of the Interior and the
NPS to manage units of the national park system “to conserve the scenery and the natural and historic
objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such
means as will leave them unimpaired for the enjoyment of future generations” (16 USC 1). The Redwood
National Park Expansion Act of 1978 reiterates this mandate by stating that the NPS must conduct its
actions in a manner that will ensure no “derogation of the values and purposes for which these various
areas have been established, except as may have been or shall be directly and specifically provided by
Congress” (16 USC 1 a-1).

Despite these mandates, the Organic Act and its amendments afford the NPS latitude when making
resource decisions that balance visitor use and resource preservation. Through these acts Congress
“empowered [the NPS] with the authority to determine what uses of park resources are proper and what
proportion of the parks resources are available for each use” (Bicycle Trails Council of Marin v. Babbitt,
82 F.3d 1445, 1453 (9th Cir. 1996)).

Courts have consistently interpreted the Organic Act and its amendments to stress resource conservation.
Michigan United Conservation Clubs v. Lujan, 949 F.2d 202, 206 (6th Cir. 1991) states, “Congress
placed specific emphasis on conservation.” The National Rifle Ass’n of America v. Potter, 628 F. Supp.
903, 909 (D.D.C. 1986) states, “In the Organic Act Congress speaks of but a single purpose, namely,
conservation.” The policy dictates, “when there is a conflict between conserving resources and values and
providing for the enjoyment of them, conservation is to be predominant (NPS 2006, sec. 1.4.3).
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Because conservation remains predominant, the NPS seeks to avoid or to minimize adverse impacts on
park resources and values. However, the NPS has discretion to allow negative impacts when necessary
(NPS 2006, sec. 1.4.3).

While some actions and activities cause impacts, the NPS cannot allow an adverse impact that constitutes
a resource impairment (NPS 2006, sec. 1.4.4). Actions that impair park resources are prohibited unless a
law directly and specifically allows for such actions (16 USC 1 a-1). An action constitutes an impairment
when, in the professional judgment of the responsible manager, its impacts “harm the integrity of park
resources or values, including the opportunities that otherwise would be present for the enjoyment of
those resources or values” (NPS 2006, sec. 1.4.5). To determine impairment, the NPS must evaluate “the
particular resources and values that would be affected; the severity, duration, and timing of the impact;
the direct and indirect effects of the impact; and the cumulative effects of the impact in question and other
impacts” (NPS 2006, sec. 1.4.5). Therefore, this plan assesses the effects of the management alternatives
on park resources and values, and determines if these effects would cause impairment.

An impact on any park resource or value may constitute an impairment, but an impact would be more
likely to constitute an impairment to the extent that it has a major adverse effect on a resource or value
whose conservation is:

e necessary to fulfill specific purposes identified in the establishing legislation or proclamation of
the park;

e key to the natural or cultural integrity of the park; or

e identified as a goal in the park’s GMP or other relevant NPS planning documents

NATIONAL PARK SERVICE MANAGEMENT POLICIES 2006

Several sections from the NPS Management Policies 2006 (NPS 2006) are relevant to deer management
in Rock Creek Park, as described below.

NPS Management Policies 2006 instruct park units to maintain as parts of the natural ecosystems of parks
all native plants and animals. The NPS achieves this maintenance by “preserving and restoring the natural
abundances, diversities, dynamics, distributions, habitats, and behaviors of native plant and animal
populations and the communities and ecosystems in which they occur” (NPS 2006, sec. 4.4.1).

Furthermore, the NPS “will adopt park resource preservation, development, and use management
strategies that are intended to maintain the natural population fluctuations and processes that influence the
dynamics of individual plant and animal populations, groups of plant and animal populations, and
migratory animal populations in parks” (NPS 2006, sec. 4.4.1.1).

Whenever the NPS identifies a possible need for reducing the size of a park plant or animal population,
the decision will be based on scientifically valid resource information that has been obtained through
consultation with technical experts, literature review, inventory, monitoring, or research (NPS 2006, sec.
4.4.2.1). The science team was assembled to complete this task.

Section 4.4.2 of the NPS Management Policies 2006 also states:

Whenever possible, natural processes will be relied upon to maintain native plant and animal species
and influence natural fluctuations in populations of these species. The NPS may intervene to manage
individuals or populations of native species only when such intervention will not cause unacceptable
impacts to the populations of the species or to other components and processes of the ecosystems that
support them. The second is that at least one of the following conditions exists (NPS 2006, sec.
4.4.2):

e Management is necessary
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— Dbecause a population occurs in unnaturally high or low concentration as a result of human
influences (such as loss of seasonal habitat, the extirpation of predators, the creation of
highly productive habitat through agriculture or urban landscapes) and it is not possible
to mitigate the effects of the human influences

— to protect specific cultural resources
— to protect rare, threatened, or endangered species
Section 4.4.2.1 of the NPS Management Policies 2006 states:

Where visitor use or other human activities cannot be modified or curtailed, the [NPS] may directly
reduce the animal population by using several animal population management techniques, either
separately or together. These techniques include relocation, public hunting on lands outside a park or
where legislatively authorized within a park, habitat management, predator restoration, reproductive
intervention, and destruction of animals by NPS personnel or their authorized agents. Where animal
populations are reduced, destroyed animals may be left in natural areas of the park to decompose
unless there are human safety concerns regarding attraction of potentially harmful scavengers to
populated sites or trails or other human health and sanitary concerns associated with decomposition
(NPS 2006, sec. 4.4.2.1).

DIRECTOR’S ORDER 12: CONSERVATION PLANNING, ENVIRONMENTAL IMPACT ANALYSIS, AND
DECISION MAKING AND HANDBOOK

NPS Director’s Order 12 and its accompanying handbook (NPS 2001) lay the groundwork for how the
NPS complies with the NEPA. Director’s Order 12 and the handbook set forth a planning process for
incorporating scientific and technical information and establishing a solid administrative record for NPS
projects.

NPS Director’s Order 12 requires that impacts to park resources be analyzed in terms of their context,
duration, and intensity. It is crucial for the public and decision makers to understand the implications of
those impacts in the short and long term, cumulatively, and within context, based on an understanding and
interpretation by resource professionals and specialists. Director’s Order 12 also requires that an analysis
of impairment to park resources and values be made as part of the NEPA document.

NATIONAL ENVIRONMENTAL POLICY ACT OF 1969, AS AMENDED
NEPA section 102(2)(c) requires that an environmental impact statement be prepared for proposed major
federal actions that may significantly affect the quality of the human environment.

NATURAL RESOURCES REFERENCE MANUAL, NPS-77 (1991)

The Natural Resource Reference Manual 77, which supersedes the 1991 NPS 77: Natural Resource
Management Guideline, provides guidance for NPS employees responsible for managing, conserving, and
protecting the natural resources found in national park system units.

DIRECTOR’S ORDER 28: CULTURAL RESOURCE MANAGEMENT (2002)

This Director’s Order (NPS 2002b) sets forth the guidelines for management of cultural resources,
including cultural landscapes, archeological resources, historic and prehistoric structures, museum
objects, and ethnographic resources. This order calls for the NPS to protect and manage cultural resources
in its custody through effective research, planning, and stewardship in accordance with the policies and
principals contained in the NPS Management Policies 2006.
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OTHER LEGISLATION, COMPLIANCE, AND NATIONAL PARK SERVICE POLICY

Redwood Amendment to the General Authorities Act

Reasserting the system-wide standard of protection established by Congress in the original Organic Act,
the Redwood Amendment stated:

The authorization of activities shall be construed and the protection, management, and administration
of these areas shall be conducted in light of the high public value and integrity of the national park
system and shall not be exercised in derogation of the values and purposes for which these various
areas have been established, except as may have been or shall be directly and specifically provided by
Congress (P.L. 95-250, USC Sec 1a-1).

Congress intended the language of the Redwood Amendment to the General Authorities Act to reiterate
the provisions of the Organic Act, not to create a substantively different management standard. The
House committee report described the Redwood amendment as a “declaration by Congress” that the
promotion and regulation of the national park system is to be consistent with the Organic Act. The Senate
committee report stated that under the Redwood amendment, “the Secretary has an absolute duty, which
is not to be compromised, to fulfill the mandate of the 1916 Act to take whatever actions and seek
whatever relief as will safeguard the units of the national park system.” Although the Organic Act and the
General Authorities Act, as amended by the Redwood amendment, use different wording (“unimpaired”
and “derogation”) to describe what the NPS must avoid, they define a single standard for the management
of the national park system—not two different standards. For simplicity, Management Policies uses
“impairment,” not both statutory phrases, to refer to that single standard.

Endangered Species Act of 1973, as Amended

The purpose of the ESA is to conserve “the ecosystems upon which endangered and threatened species
depend” and to conserve and recover listed species. Under the law, species may be listed as either
“endangered” or “threatened.” Endangered means a species is in danger of extinction; threatened means a
species is likely to become endangered. All federal agencies are required to protect listed species and
preserve their habitats. The law also requires federal agencies to consult with the USFWS to ensure that
the actions they take, including actions chosen under this deer management plan, will not jeopardize listed
species.

Migratory Bird Treaty Act of 1918

The Migratory Bird Treaty Act of 1918 implements various treaties and conventions between the United
States and Canada, Japan, Mexico, and the former Soviet Union for the protection of migratory birds.
Under this act it is prohibited, unless permitted by regulations, to “pursue, hunt, take, capture, kill,
attempt to take, capture or kill, possess...any migratory bird, included in the terms of this
Convention...for the protection of migratory birds...or any part, nest, or egg of any such bird” (16 USC
703). Since actions of deer or management actions could affect habitat for or disturb migratory birds, this
act was considered in the development of this plan.

Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds

Executive Order 13186 was established on the premise that migratory birds contribute to biological
diversity, bring enjoyment to millions of Americans, and are of great ecological and economic value to
this county and to other countries. Under this order, federal agencies taking actions that have, or are likely
to have, a measurable negative effect on the migratory bird population are directed to develop and
implement a Memorandum of Understanding with the USFWS that promotes the conservation of
migratory bird populations. This executive order also requires that the environmental analysis of federal
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actions required by NPS or other established environmental review processes evaluate the effects of the
action and agency plans on migratory birds, with an emphasis on species of concern.

National Historic Preservation Act of 1966, as Amended

Section 106 of the National Historic Preservation Act (NHPA) requires that federal agencies consider the
effects of their undertakings on properties listed or potentially eligible for listing in the National Register
of Historic Places. All actions affecting the park’s cultural resources must comply with this regulation.

Historic Sites, Buildings, and Antiquities Act, 1935

The Historic Sites, Buildings, and Antiquities Act establishes “national policy to preserve for public use
historic sites, buildings and objects of national significance.” It gives the Secretary of the Interior broad
powers to protect these properties, including the authority to establish and acquire nationally significant
historic sites.

Federal Noxious Weed Act, 1975

The Federal Noxious Weed Act (7 USC 2801-2814, January 3, 1975, as amended 1988 and 1994)
provides for the control and management of nonindigenous weeds that injure or have the potential to
injure the interests of agriculture and commerce, wildlife resources, or the public health. Since actions of
deer or management actions could affect the distribution of noxious weeds through seed dispersal, this act
was considered in the development of this plan.

Code of Federal Regulations, Title 43

Title 43 of the Code of Federal Regulations (CFR) part 24 describes the four major systems of Federal
lands administered by the Department of the Interior. Section 24.4(f) states that “units of the National
Park System contain natural, recreation, historic, and cultural values of national significance as designated
by Executive and Congressional action.” In describing appropriate activities, it states that “[a]s a general
rule, consumptive resource utilization is prohibited.”

In addition, section 24.4 (i) instructs all Federal agencies of the Department of the Interior, among other
things, to “[p]repare fish and wildlife management plans in cooperation with State fish and wildlife
agencies and other Federal (non-Interior) agencies where appropriate.” It also directs agencies to
“[cJonsult with the States and comply with State permit requirements ... except in instances where the
Secretary of the Interior determines that such compliance would prevent him from carrying out his
statutory responsibilities.”

Code of Federal Regulations, Title 36

Title 36 provides the regulations “for the proper use, management, government, and protection of persons,
property, and natural and cultural resources within areas under the jurisdiction of the National Park
Service” (36 CFR 1.1(a)). This includes wildlife management, hunting and permits.

Executive Order 11990, Protection of Wetlands

Executive Order 11990 directs federal agencies to avoid to the extent possible the long- and short-term
adverse impacts associated with the destruction or modification of wetlands and to avoid direct or indirect
support of new construction in wetlands wherever there is a practicable alternative.
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Executive Order 11988, Floodplain Management

This executive order directs federal agencies to avoid, to the extent possible, long- and short-term impacts
associated with occupying and modifying floodplains through development, where a practicable
alternative exists.

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations

The NPS must address, as appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities, including planning projects, on minority
populations and low-income populations.

Executive Order 13112, Invasive Species

This executive order requires the NPS to prevent the introduction of invasive species and provide for their
control and to minimize the economic, ecological, and human health impacts that invasive species cause.

Animal Welfare Act, as Amended (7 USC, 2131-2159)

The Animal Welfare Act requires that minimum standards of care and treatment be provided for certain
animals bred for commercial sale, used in research, transported commercially, or exhibited to the public.
Individuals who operate facilities in these categories must provide their animals with adequate care and
treatment in the areas of housing, handling, sanitation, nutrition, water, veterinary care, and protection
from extreme weather and temperatures. Although federal requirements establish acceptable standards,
they are not ideal. Regulated businesses are encouraged to exceed the specified minimum standards. Deer
management alternatives that include trapping, euthanasia, or administration of reproductive controls
could be regulated by this act.

RELATIONSHIP TO OTHER PLANNING DOCUMENTS FOR ROCK CREEK PARK AND ADMINISTERED
UNITS

The following plans for Rock Creek Park need to be considered in the development of this plan.

Natural Resources Management Plan (NPS 1996)

The Natural Resources Management Plan for Rock Creek Park (NPS 1996a) provides specific
management objectives for Rock Creek Park based on the park’s Statement for Management. The Natural
Resources Management Plan will be updated as a Resource Stewardship Strategy when NPS issues
guidelines for the updated plan. Although the NPS has not yet adopted the new guidelines for Resource
Stewardship strategies, the Resources Management Plan for Rock Creek Park is used as a general guide to
past planning efforts until a new resource stewardship strategy is completed. Resource related
management objectives in the existing plan require that the park:

e Seeck information, through research or other means, on the natural processes of the park’s natural
areas in order to perpetuate park resources and to enhance opportunities for resource-compatible
public use and enjoyment.

e Preserve and perpetuate the park’s plant and wildlife resources in as natural a condition as
possible, and reduce the adverse effects of human activities and exotic species on the natural
environment.

e Identify, protect, and perpetuate the park’s historic resources, including mills, Civil War
fortifications, and archeological sites.
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e Monitor and evaluate current recreational uses of the park lands and redirect these activities in
order to reduce adverse impacts.

e Foster understanding and appreciation of the park’s natural and cultural values through
interpretive and educational programs focusing on Rock Creek’s biological, geological, historic,
and prehistoric resources.

e Provide for public use and enjoyment of the park through the provisions of varied facilities,
services, and programs that are compatible with perpetuating the park’s natural and cultural
values.

e Establish contact and cooperation with citizens’ associations, governmental agencies, and other
groups or individuals that surround and have direct effects on or interests in the welfare of the
park.

The Natural Resources Management Plan is a strategic planning document and a key element in good
management and resource preservation. These management objectives are addressed in a series of project
statements which consider natural and cultural resource problems, activities, or issues. The plan does not
directly address deer management at the park.

Cultural Landscape Reports and Inventories

The park has completed several cultural landscape reports or inventories that document the history and
existing condition of the landscapes and analyze and evaluate the landscape resources. The results and
recommendations of these reports were taken into consideration when developing this plan/EIS. These
reports include the following:

e Dumbarton Oaks Cultural Landscape Report (NPS 2000a)—The need to document the
Dumbarton Oaks Park historic landscape became apparent in 1985 when the NPS recognized that
the garden was being managed as a natural, rather than a cultural resource. The landscape report
was created to provide guidance for stabilizing existing resources such as focal points and
waterway features. This effort led to the 1997 Preservation Maintenance Plan for Dumbarton
Oaks Park, which details cultural landscape maintenance.

e Peirce Mill Cultural Landscapes Inventory (NPS 2003b)—In 1997, the Peirce Mill landscape was
identified as a component landscape of Rock Creek Park (Reservation 339). The landscape is
identified as the property owned by Peirce Shoemaker that was transferred to the federal
government after the creation of the park in 1890 and is distinctive from the rest of Reservation
339 because of the physical history of the site and the character of the area.

e Linnaean Hill Cultural Landscapes Inventory (NPS 2003a)—In 1997, the Linnaean Hill
landscape was identified as a component landscape of Rock Creek Park (Reservation 339). The
landscape is the property of Joshua Peirce Klingle that was transferred to the federal government
after the creation of the park in 1890 and is distinctive from the rest of Reservation 339 because
of the physical history of the site and the character of the area.

Draft Long Range Interpretive Plan (NPS 2003)

The Rock Creek Park Draft Long Range Interpretive Plan (NPS 2003d) provides an assessment of current
conditions in the interpretation and educational program for Rock Creek Park, establishes goals for the
future direction and development of that program, and establishes priorities necessary to get there.

Fort Circle Parks Final Management Plan/Environmental Assessment (NPS 2004)

The Fort Circle Parks Final Management Plan (NPS 2004b), finalized in September 2004, provides a
unifying management concept for significant historic resources associated with the Civil War defenses of
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Washington that would allow these resources to be preserved for future generations, and interpreted in a
coherent, easily understandable manner. This plan sets forth a series of desired visitor experience and
resource condition statements to guide the management of these units for the next 10 to 15 years.

Environmental Commitment Statement (NPS 2004)

In July 2004, Rock Creek Park issued a statement (NPS 2004f) that summarizes a commitment to manage
park resources and the multiple sites in the District of Columbia under park jurisdiction as outlined by the
principles and practices described in the Organic Act of 1916, which state “we are to conserve the scenery
and the natural and historic objects and the wildlife therein and to provide for the enjoyment of the same
in such manner and by such means as will leave them unimpaired for the enjoyment of future
generations.”

Draft Invasive Exotic Plant Management Plan (NPS 2004)

The Draft Invasive Exotic Plant Management Plan (NPS 2004a) describes the principles under which
exotic plant management is prioritized and undertaken for all the natural areas within Rock Creek Park.
The plan details methods to be used, with the understanding that methods will be adapted as more
effective and efficient methods are developed and/or monitoring indicates that current methods are
ineffective. NEPA compliance is conducted as needed.

Rock Creek Park and Rock Creek and Potomac Parkway Final General Management
Plan/Environmental Impact Statement (2005; Record of Decision 2007)

The 2005 Rock Creek Park and Rock Creek and Potomac Parkway Final General Management Plan
(NPS 2005a) is the basic guidance document for the management of these units for the next 10 to 15
years. The purpose of the plan is to specify resource conditions and visitor experiences to be achieved in
the park and parkway, and to provide the foundation for decision-making and preparation of more specific
resource plans regarding the management of the park and parkway. The 2005 plan is the first
comprehensive plan prepared for Rock Creek Park. The central issue for management planning in Rock
Creek Park is how to meet the often conflicting purposes of protecting the scenic, natural, and cultural
resources of the park, while concurrently providing for appropriate public use of these resources.

The 2005 Final General Management Plan, which was finalized in a 2007 Record of Decision, outlines
the following desired conditions for Rock Creek Park and the Rock Creek and Potomac Parkway that
would be applicable to a deer management plan:

Natural Resource Management Requirements

e Native species populations that have been severely reduced or extirpated are restored where
feasible and sustainable.

¢ Invasive species are reduced in number and area, or eliminated from natural areas of the park.

e Federal- and District-listed threatened or endangered species and their habitats are protected and
sustained.

e Native plant and animal species function in as natural a condition as possible, except where
special management considerations are allowable under policy.

e Surface waters and groundwater are protected or restored such that water quality as a minimum
meets all applicable District of Columbia water quality standards.

Cultural Resource Management Requirements

e Archeological sites are protected in an undisturbed condition unless it is determined through
formal processes that disturbance or natural deterioration is unavoidable.
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Visitor Experience and Park Use Requirements

e Visitor and employee safety and health are protected.

e Visitors have opportunities to enjoy the park in ways that leave park resources unimpaired for
future generations.

e Visitors understand and appreciate park values and resources and have the information necessary
to adapt to the park’s environments.

Special Use Management Requirements

e Resources outside of the park are managed in such a way that the park will be safeguarded.

e The NPS works cooperatively with others to anticipate, avoid, and resolve potential conflicts and
address mutual interests.

All alternatives considered for the development of a White-tailed Deer Management Plan were developed
within the framework of the park’s GMP/EIS.

Fire Management Plan (NPS 2004)

Rock Creek Park’s Fire Management Plan (FMP; NPS 2004c¢) is a component of the overall resources
management program. It integrates fire management objectives with other resource management
programs. The FMP provides a detailed action program that is consistent with NPS Management Policies
2006 and DO/RM-18 (NPS 1999, 2006), and will assist the park in its efforts to preserve, maintain, and
protect natural and cultural resources.

The FMP is essentially a fire suppression plan, due to its urban surroundings. This FMP documents the
fire management objectives, operational programs, and research required to effectively manage wildland
fire at Rock Creek Park. Implementation of the plan allows all wildfires to be suppressed as safely and as
quickly as possible. A prescribed fire program is not included in the FMP because Rock Creek Park is an
urban park with 72 miles of boundary lines that would severely limit the use of prescribed fires. Air
quality standards and visibility requirements for local air traffic further restrict the use of prescribed fire.

Watershed Condition Assessment Program (ongoing)

During 2006-2014, the Watershed Condition Assessment (WCA) Program plans to fund a comparable
natural resource condition assessment for each of the 270 parks in the 32 NPS Vital Signs Monitoring
networks. Each assessment gives the receiving park a snapshot-in-time evaluation of current condition
status, critical data gaps, and resource condition influences relative to a strategic subset of natural
resource attributes and indicators. The assessments also strive to provide a holistic, science-based roll-up
and report on overall condition status by park areas of greatest management interest (e.g., by watersheds,
habitat/ecosystem types, or management zones). Assessments will help park managers and planners
describe and quantify characteristics of Desired Conditions for each park’s “fundamental” and “other
important” natural resources and values. Rock Creek Park's Draft Watershed Condition Assessment will
be completed in 2009 (J. Sherald, pers. comm. 2008).
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This “Alternatives” chapter describes the various actions that could be implemented for current and future
management of white-tailed deer (Odocoileus virginianus) in Rock Creek Park. The National
Environmental Policy Act NEPA) requires federal agencies to explore a range of reasonable alternatives
and to analyze what impacts the alternatives could have on the human environment, which the act defines
as the natural and physical environment and the relationship of people with
that environment. The analysis of impacts is presented in “Chapter 4:
Environmental Consequences” and is summarized in table 12 at the end of
this chapter.

No-Action Alternative
The alternatives under consideration must include a “no action” alternative,
as prescribed by NEPA regulations at 40 Code of Federal Regulations
(CFR) 1502.14. The no action alternative in this document is the which baseline
continuation of the park’s current management actions and policies related
to deer and their effects on vegetation.

— The alternative in

conditions and trends
. N . . . are projected into the
The interdisciplinary planning team, with feedback from the public and the

science team during the planning process, developed three action Sfuture without any
alternatives. These alternatives meet, to a large degree, the objectives
developed for this plan and also the purpose of and need for action as
expressed in “Chapter 1: Purpose of and Need for Action.” Because these management.
action alternatives would be technically and economically feasible and
show evidence of common sense, they are considered “reasonable” (CEQ
1981).

substantive changes in

INTRODUCTION AND OVERVIEW OF ALTERNATIVES

This chapter describes the alternatives developed by the interdisciplinary team for this Draft White-tailed
Deer Management Plan / Environmental Impact Statement (plan/EIS), as well as the background
information used in setting a deer density goal and an action threshold for implementing the preferred
alternative, based on regeneration of tree seedlings. All alternatives were developed to meet the purpose,
need, and objectives of this plan. Input from the science team and the public was considered and used to
refine the preliminary alternatives as the planning process progressed.

The alternatives selected for detailed analysis are briefly described below. This is followed by a
description of Rock Creek’s deer density goal and the threshold for taking action, which are needed to
fully understand the action alternatives (i.e., alternatives B, C, and D). Next, detailed descriptions of each
alternative are presented, followed by a discussion of adaptive management and how it could be applied
to the alternatives. The remainder of the chapter addresses alternatives that were considered but
eliminated from detailed analysis and the identification of the agency’s preferred and the environmentally
preferred alternative.

NO ACTION ALTERNATIVE

o Alternative A: No Action — Current deer management actions and policies would continue
under alternative A, including monitoring deer density and relative numbers, monitoring
vegetation, data management, and opportunity for research. Protective caging and limited use of
deer repellents may also be used to protect rare plants in natural areas and small areas in
landscaped and cultural areas. Current educational and interpretive measures, as well as inter-
jurisdictional communication, would continue. No new actions would occur to reduce the effects
of deer overbrowsing.
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ACTION ALTERNATIVES

o Alternative B: Combined Non-Lethal Actions — Alternative B would include all actions
described under alternative A, but would also incorporate several non-lethal actions to protect
forest seedlings, promote forest regeneration, and gradually reduce deer numbers in the park. The
additional actions would include the construction of large-scale deer exclosures (large fenced
areas) and reproductive control of does via sterilization and an acceptable reproductive control
agent when feasible. Reproductive control implementation may require construction of temporary
holding areas to house captured deer prior to treatment.

o Alternative C: Combined Lethal Actions — Alternative C would include all actions described
under alternative A, but would also incorporate two lethal deer management actions to reduce the
herd size. The additional actions would include reduction of the deer herd by either sharpshooting
or by implementing capture and euthanasia of individual deer, to be used in limited circumstances
where sharpshooting may not be appropriate.

o Alternative D: Combined Lethal and Non-Lethal Actions — Alternative D would include all
actions described under alternative A, but would also include a combination of certain additional
lethal and non-lethal actions from alternatives B and C to reduce deer herd numbers. The lethal
actions would include both sharpshooting and capture/euthanasia and would be taken initially to
quickly reduce the deer herd numbers. Population maintenance would be conducted via
reproductive control methods if these are available and feasible; if not, sharpshooting would be
used as a default option for maintenance.

DEER DENSITY GOAL AND THRESHOLD FOR TAKING ACTION UNDER THE
ACTION ALTERNATIVES

The action alternatives (B, C, and D) contain actions to support forest regeneration and to protect,
conserve, and restore native species and cultural landscapes. Before an action alternative may be
implemented, the park must first determine (1) when action needs to be taken (i.e., when damage to forest
vegetation reaches unacceptable levels); and (2) how many deer would need to be removed (for those
alternatives that include deer removal). The following discussion describes both the threshold for taking
action (which is related to vegetation impacts from deer browsing) and the deer density goal (which
would be used to determine the number of deer that would be removed).

INITIAL DEER DENSITY GOAL

The deer density goal refers to an appropriate density that would allow for natural forest regeneration.
This deer density would then be used as an appropriate goal for deer reduction under any of the action
alternatives that include this action. Research has been conducted on tree regeneration and the impact of
white-tailed deer on different forest types in the eastern United States. The predominant forest types in
Rock Creek Park include beech (Fagus spp.)-white oak (Quercus alba)-mayapple (Podophyllum
peltatum), tulip poplar (Liriodendron tulipifera), and chestnut oak (Quercus prinus), with mostly
sycamore (Platanus occidentalis)-green ash (Fraxinus pennyslvanica) in floodplains and stream corridors.
Research has suggested that in cherry (Prunus spp.)/maple (Acer spp.) forest types in the Allegheny
Plateau (western Pennsylvania, West Virginia, and eastern Ohio), deer density should be 20 to 40 animals
per square mile in unmanaged areas, and 15 to 18 animals in managed timber areas, to maintain natural
regeneration (Tilghman 1989). Marquis et al. (1992) suggested that tree regeneration fails with deer
densities at 32 deer per square mile. This research also demonstrated that a species shift occurs in
beech/birch (Betula spp.)/maple forests at 18 deer per square mile, while an oak (Quercus spp.)/hickory
(Carya spp.) forest successfully regenerates at 6 deer per square mile (Marquis et al. 1992). Research by
deCalesta (1992, 1994) showed that seedling richness begins to decline with just 10 deer per square mile,
and that songbird habitat is negatively impacted with 20 to 39 deer per square mile in a cherry/maple
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forest. Horsley et al. (2003) showed that negative impacts began in cherry/maple forests at 20 deer per
square mile within the Allegheny Plateau from 1979 to 1989. In a study in the Central Adirondacks in
maple/beech/birch, hemlock (Tsuga spp.)/birch, and spruce (Picea

spp.)/fir (4bies spp.) forest types, Sage et al. (2003) found good tree

regeneration with a density of 13 deer per square mile from 1954 to

2001. In 2006, the deer density at Rock Creek Park was 58 deer per Based on the
square mile and in 2007 the deer density had climbed to 82 per square
mile (K. Ferebee, pers. comm. 2008a). These figures exceed all deer
density levels recommended for tree regeneration in similar forests. recommendation and

science team’s

As previously described, a science team consisting of scientists and recent research in
other specialists from a variety of state and federal agencies was
formed to provide technical information and input into the planning
process (see “Scientific Background” in chapter 1), including a review Rock Creek, the park
of density information. The science team suggested that a range would
be appropriate for the initial density goal and recommended a range of
15 to 20 deer per square mile. Based on the science team’s to 20 deer per square
recommendation and recent research in forest types similar to Rock
Creek, the park adopted a range of 15 to 20 deer per square mile as the
initial deer density goal. This goal may be adjusted based on the results density goal.
of vegetation and deer population monitoring, as described in the
“Adaptive Management” section.

forest types similar to

adopted a range of 15

mile as the initial deer

THRESHOLD FOR TAKING ACTION

The science team also discussed methods of identifying an appropriate threshold for taking action to
protect vegetation. Because the deer population is to be managed based on the success of forest
regeneration, tree seedlings must be monitored to determine at what point the browsing impacts would
warrant implementation of the selected management alternative. The point at which action would be
needed is called the “threshold for taking action.”

Since 1990, various vegetation-monitoring
projects have been conducted within Rock
Creek Park. In 1990, 27 long-term plots
(unfenced) were randomly located
throughout the park to capture general
changes in the vegetation over time. These
plots have been monitored every four years
starting in 1991. Tree seedling data collected
from these plots could be used to determine
if action needs to be taken to limit deer
browsing impacts.

The regeneration standard adopted by the
park was developed based on research by
Dr. Susan Stout (1999) in a similar eastern
hardwood forest environment in Cuyahoga
National Recreation Area, now known as
Cuyahoga National Park (McWilliams et al.
1995). While ecological histories may vary,
there are many similarities between the
forests at Cuyahoga and Rock Creek Park which support the use of this research. Dr. Stout’s method
measures the number of tree seedlings and their heights in circular (1-meter- [3.28-foot-] radius) sampling

Paired fenced/unfenced plot showing vegetation conditions
inside and outside of the fence.
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plots under different levels of deer herbivory. The seedlings were divided into eight height classes. Based
on this work, Stout recommended regeneration thresholds for Cuyahoga. These thresholds were converted
into Rock Creek’s plot size, which includes a sampling area of four 2-meter x 2-meter (6.56-foot x 6.56-
foot) subplots contained within each of the 27 long-term unfenced plots. At Rock Creek Park, Stout’s
results indicated that under conditions of low deer density, successful regeneration would be defined as
having 51 seedlings or more within the four 2-meter x 2-meter (6.56-foot x 6.56-foot) subplots (a total
sampling area of 16 square meters [172 square feet] or 0.0016 hectares [0.004 acres]) in 67% or more of
the long-term monitoring plots (table 3). Low deer density has been defined as that from 13 to 21 deer per
square mile relative to levels observed in the Mid Atlantic Region (Horsley et al. 2003) and is in the range
of the desired deer density proposed for this plan. High deer density has been defined as 56 to 64 deer per
square mile (Horsley et al. 2003). Under high deer densities, successful regeneration is defined as having
153 seedlings per 16 square meters (172 square feet). The following table summarizes this information.

TABLE 3. MINIMUM NUMBER OF SEEDLINGS/PLOT

Deer Density®
(deer/mi®) 16 Square Meter Plot
Low 51
High 153

Source: Stout 1999

Note: Low density = 67% of plots have 51 seedlings or more

High density = 67% of plots have 153 seedlings or more

Low density = 13—20 deer/mi?
High density = 56-64 deer/mi?
Source: Horsley et al. 2003

Based on the science team’s review of the literature, the park decided to use Stout’s suggested
regeneration standard as the threshold for taking action under this plan. That is, at low deer densities,
successful forest regeneration would be indicated when there are 51 seedlings or more within the subplots
in 67% or more of the unfenced long-term plots monitored by the park. The park would determine the
level of regeneration every four years from data collected from the plots, as described in the monitoring
plan presented in appendix A.

ALTERNATIVE A: NO ACTION (EXISTING
MANAGEMENT CONTINUED)

Caging — Small scale Under the “no action” alternative, Rock Creek Park would continue to
. implement current management actions and policies related to deer and
Jencing placed around their effects. This would include deer population monitoring (including

Distance Sampling), as well as caging of small areas and using small
amounts of repellents to protect native plants and ornamental
protect them from landscaping. Current monitoring efforts would continue to record deer
deer browsing. browsing impacts and deer population numbers within the park, although
specific monitoring actions may be modified or discontinued over time,
depending on the results and need for monitoring. Educational and
interpretive activities would continue to be used to inform the public
about deer ecology and park resource issues and cooperation with
regional entities and inter-jurisdictional agencies would continue. No additional deer management actions
to reduce the deer population would occur under this alternative.

individual plants to
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Because alternative A includes no measures to reduce the white-tailed deer population or to control
population growth, it is assumed that the population would stay at high levels, albeit with annual
fluctuations and may gradually increase over the life of the plan (15 years). The amount of increase is
unknown; however, high deer density is expected to continue to negatively affect vegetation (NPS
2007d), and deer density would likely reach or exceed the previously recorded high of 98 deer per square
mile, with numbers fluctuating annually due to factors such as weather, herd health, removals outside the
park (by other agencies), and food availability. This alternative serves as the baseline for analyzing and
comparing the effects of the other alternatives.

The actions that would continue under alternative A are described below in detail. These actions would
also be common to all action alternatives as well.

CURRENT ACTIONS

MONITORING, DATA MANAGEMENT, AND RESEARCH

Current monitoring of both vegetation impacts and deer population levels would continue and would be
modified as necessary to better understand any correlations between the two.

Monitoring and data collection activities that would be common to all alternatives could include any or all
of the following:

e Monitoring deer numbers by parkwide observations. The park would continue to use the Distance
Sampling method to estimate the deer population density annually using an established protocol
(NPS 2004g).

e Use of spotlight surveys to monitor population composition (i.e., age, sex ratios).

e Monitoring tree seedlings to determine the status of forest regeneration. Paired plots would be
read annually, while the 27 long-term plots would continue to be read every four years (three
times during the 15-year life of this plan).

e Monitoring deer health as the population shows signs of disease or if a disease has been
discovered within the region. Appendix B and the following section specifically outline actions
being taken to address chronic wasting disease (CWD).

e Tracking of research related to deer management, including the
outcome of actions being taken by neighboring jurisdictions, and
the latest research on various deer management methods, including Chronic Wasting

reproductive control.
Disease (CWD) — A
e  Monitoring the costs of these actions, including those related to

staff time, training, administrative, legal, and public slowly progressive,
communications, plus the costs of monitoring as described above. infectious, self-
Under all of the alternatives, Rock Creek Park may solicit the help of propagating

skilled volunteers. Where hunting is not authorized, the use of skilled
volunteers, pursuant to the Volunteers in Parks Act, to assist the National
Park Service (NPS) in reducing deer populations is compatible with of captive and free-
existing laws, regulations, and NPS policy. For the purposes of this
plan/EIS, skilled volunteers would not be used to implement the
administering of reproductive controls or lethal reduction (firearms or moose.
chemicals). Safety concerns related to high visitation, park boundaries, and
topography make this an infeasible option. However, skilled volunteers
could be used to assist in the implementation of other elements included in the action alternatives.

neurological disease

ranging deer, elk, and
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All actions involving direct management of individual animals would be conducted in accordance with
American Veterinary Medical Association (AVMA) recommendations for the humane treatment of
animals to the greatest extent possible (see AVMA website at <www.avma.org/resources/euthanasia.pdf>
for examples). Every effort would be made to minimize the degree of human contact during procedures
that require the handling of deer (AVMA 2001).

Specific deer population and vegetation monitoring methods that would be used under alternative A, as
well as the other alternatives, are included in appendix A.

CHRONIC WASTING DISEASE

CWD is in the family of diseases known as the transmissible spongiform encephalopathies (TSEs) or
prion diseases. Other TSEs include scrapie in sheep, bovine spongiform encephalopathy (BSE or mad
cow disease), and Creutzfeldt-Jakob disease (CJD) in humans. Chronic wasting disease causes brain
lesions that result in progressive weight loss, behavioral changes, and eventually death in affected cervids,
including deer. There is currently no evidence that the disease is transmissible to humans or domestic
livestock; however, the disease could limit populations of deer and could result in impacts on the
recreational value of these species. Also, although wildlife biologists are still learning about this relatively
new disease, studies have shown that greater density of deer and other ungulates increases the likelihood
of transmission of CWD (see appendix B).

Generally, the NPS has identified two levels of action pertaining to CWD based on risk of transmission
(see appendix B): (1) when the disease is not known to occur within a 60-mile radius of the park; and (2)
when the disease is known to occur within the park or within a 60-mile radius of the park. As of 2007, the
nearest known case of CWD in free-ranging deer is greater than 100 miles from Rock Creek Park.
Therefore, the park would continue to take the following actions under the existing categorical exclusion
provisions.

Surveillance/Testing

The park would continue to perform opportunistic surveillance on available carcasses. Opportunistic
surveillance means taking biological samples from available dead animals (e.g., road kill, predation). This
does not mean animals would be killed for the purpose of CWD surveillance. Opportunistic sampling is
likely to be a more sensitive measure of disease detection because it includes testing animals that may
have not been able to react quickly to oncoming vehicles or predators due to the effects of the disease.

In addition, the park staff is currently under direction to report any deer exhibiting clinical signs of CWD
to the NPS Biological Resources Management Division for direction on additional action or testing. This
targeted surveillance generally involves lethal removal and testing of any deer exhibiting clinical signs
consistent with CWD. If CWD would be found within 60 miles of the park, opportunistic surveillance
efforts would continue and targeted surveillance (lethal removal and testing) may be required.

Coordination
The park would continue to coordinate with the state wildlife agencies and the District of Columbia
regarding CWD surveillance methods and results.

Disposal/Consumption

The park would follow NPS Public Health Service guidance pertaining to the donation of meat from a
documented CWD area (NPS 2005¢). Any deer confirmed with CWD would be disposed of in accordance
with NPS Public Health Service disposal guidelines.
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LIMITED USE OF SMALL AREA PROTECTIVE FENCING (CAGES)

In areas containing landscape plantings, new restoration plantings, or rare plant species, the park would
consider caging of individual plants and small groups of plants to protect them from deer browsing.
Landscape plantings typically consist of ornamental vegetation in and around buildings and in other park
developed areas. Park staff may erect small cages or tree tubes around trees or seedlings that have been
recently planted in restoration areas. If rare understory plant species that deer browse are found in the
park, they would be protected with caging.

The caging used would be limited to the immediate area around the plants to be protected, typically less
than 43 square feet (4 square meters) total, and would consist of a 5-foot-high, woven wire fence
(typically a 1-inch by 2-inch mesh), with netting or other covering over the top as appropriate.

LIMITED APPLICATION OF REPELLENTS

The park may consider use of small amounts of commercially available deer repellents in landscaped
areas. Repellents could also be used on plantings in cultural landscape areas where caging would be
undesirable because of its visual impact.

Repellents work by reducing the attractiveness and palatability of treated plants to a level lower than that
for other available forage. Repellents are more effective on less palatable plant species than on highly
preferred species (Swihart and Conover 1991). Repellent performance seems to be negatively correlated
with deer density, meaning that the higher the abundance of deer, the less likely the repellent would be
effective. Success with repellents is measured as a reduction in damage; total elimination of damage
should not be expected (Craven and Hygnstrom 1994).

Deer repellent products are generally either odor- or taste-based. Odor-based repellents incorporate a
smell that is supposed to be offensive to deer, such as human hair, soaps, garlic, rotten eggs, blood meal,
or seaweed, and they tend to work best in areas where deer have not adapted to close human interaction.
Taste-based repellents incorporate a taste that is offensive to deer, such as hot pepper juice. These
repellents tend to work in areas where deer have adapted to close human interaction and where odor-
based repellents are not effective.

Both repellent types are available in chemical and organic forms. The organic repellents are biodegrad-
able and are expected to be the least harmful to the environment. Some of the more recently available
products, such as Plantskydd®, Liquid Fence®, and Deer Busters®, have the longest residence time
(period of effectiveness between applications). Many other brands are also commercially available (e.g.,
Deer Blocker®, Gempler’s®, Deer-Off®, Scoot Deer®, and Deer Scram®). Different brands may
provide different results; therefore, park staff would experiment with the available products to determine
which worked best in each application area. Both types of repellents can have a short residence time when
applied to plant material and must be monitored and applied frequently to retain their effectiveness. Many
commercial repellents indicate that they persist after normal rain events, with varying persistence of one
to six months. In all cases, the NPS Integrated Pest Management Coordinator would approve the
repellents used.

Commercially available deer repellents would be used in selected park areas where fencing would cause
unacceptable visual impacts and where repellents would likely have some success. Repellents would be
applied during the growing season and limited to hand-held sprays. Repeated applications of spray
repellents would be necessary due to weather and emergence of new growth. Because the effectiveness of
repellents is variable, they would be used on an experimental basis until the level of effectiveness was
established. Large-scale application of repellents is not practical due to high application cost, label
restrictions on use, and variable effectiveness.
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EDUCATIONAL AND INTERPRETIVE MEASURES

Communication with and input from other organizations and the public would be a key component of
alternative A, as well as the other alternatives. Such activities would include continuing education and
interpretive programs, displaying exhibits at visitor gathering areas, and producing brochures and
publications about deer management issues. The park’s website would also be used to discuss what the
park is doing related to deer management and relevant articles may be published in local newspapers.

CONTINUED AGENCY AND INTER-JURISDICTIONAL COOPERATION

The park would continue to coordinate with other wildlife management agencies (Maryland National
Capital Park and Planning Commission, DC Division of Fisheries and Wildlife) on the implementation of
deer management efforts. Chapter 1 (“Purpose of and Need for Action”) contains additional information
on the neighboring agencies and jurisdictions with whom the park would consult on this planning effort.

IMPLEMENTATION COSTS

The costs associated with alternative A would primarily be for monitoring, plus limited small area
protective caging and repellent application, as shown in table 4.

TABLE 4. COST ESTIMATE — ALTERNATIVE A: NO ACTION

Cost for the
15-year

Action

Assumptions

Annual Cost

Planning Period

Population Trend Counts Four nights of survey (three hours $1,400 $21,000
(Spotlight Surveys) each night for three staff) plus data
analysis
Distance Sampling Three nights of survey (2 72 hours $1,200 $18,000
each night for three staff) plus data
analysis
Radio Telemetry One deer tracked — average $2,000 $30,000
42 times per year — tracking plus
analysis
Vegetation Monitoring of Data collection and analysis
Existing Plots e 17 paired plots $12,000 annually | $180,000
e 27 long-term permanent $22,000 every $66,000
plots 4 years
Maintenance of Existing Assumes five hours labor $200 $3,000
Monitoring Plots
Small Area Protective Small areas caged $100 $1,500
Caging
Repellent Use Limited use around $500 $7,500
developed/landscaped areas —
5 gallons at $100 per gallon
(concentrate)
Total $327,000

The cost associated with CWD testing is not included in the table, since it is assumed that any lab testing
would be conducted by the NPS Biological Research Management Division at no cost to the park. Also,
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Alternative B:
Combined Non-Lethal Actions — Large Exclosures and Reproductive Control of Does

the collection cost (physical collection of a sample from the carcass) is expected to be minimal, since the
staff is trained in proper sample collection and handling, and the time needed for this overlaps with labor
costs to dispose of the carcass. Therefore, it is assumed that the cost of CWD testing would be covered in
existing labor costs and not itemized in table 4.

ALTERNATIVE B:
COMBINED NON-LETHAL ACTIONS — LARGE EXCLOSURES AND
REPRODUCTIVE CONTROL OF DOES

A combination of non-lethal actions would be implemented under alternative B, in addition to the actions
described under alternative A, to protect forest seedlings, promote forest regeneration, and gradually
reduce deer numbers in the park. The additional actions would include constructing large-scale fenced
exclosures, and controlling doe reproduction through surgical sterilization and use of an approved
reproductive control agent.

During the development of the alternatives, it was determined that implementation of any of the non-
lethal actions alone would be insufficient to address forest regeneration and would not meet plan
objectives. For example, the use of fencing alone would not reduce deer density. The use of reproductive
control alone would take longer to have an effect and would not provide immediate protection for tree
seedlings or sensitive vegetation. Therefore, alternative B includes a combination of non-lethal actions.

ADDITIONAL ACTIONS PROPOSED UNDER ALTERNATIVE B

LARGE EXCLOSURES

In addition to the small area protective caging
that would be installed in select areas under all
alternatives, alternative B would include large
exclosures to further allow reforestation. A
large deer exclosure is defined as a fenced
area of more than 5 acres constructed for the
purpose of excluding deer from entering. It
has been suggested that the minimum area that
would need to be fenced at one time to meet
the park’s forest regeneration goal would be
from 5% to 10% of the forested area
(Bowersox, pers. comm. 2005). Based on this,
park staff would construct up to 14 large
exclosures of various configurations to fit the
landscape, each covering from about 7 to 25
acres or up to a total of approximately 167
acres. This represents approximately 5% of the
entire park and approximately 10% of the main park reservation, which is largely forested. The exclosures
would be initially located throughout the main park unit (Reservation 339), with their locations based on
several criteria: they are relatively easy to access, yet away from high use visitor areas or scenic views;
they fit into the park’s topography and current trails systems; and they avoid steep slopes and existing
long-term vegetation monitoring plots. Areas containing valuable habitats (i.e., areas that are diverse,
sensitive, free of invasive plants, and/or relatively pristine) would be targeted for protection. Potential
deer exclosure locations are shown in figure 4 and are listed in table 5.

Exclosure — A large area enclosed by fencing to keep out
deer and allow vegetation to regenerate.
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TABLE 5. PROPOSED DEER EXCLOSURES

Approximate
Perimeter in Approximate
Name Feet (Meters) Acres

Northern Floodplain 3,329 (1,015) 10
Weir Pond 4,050 (1,235) 20
Pinehurst West 4,497 (1,371) 17
Holly Trail 2,440 (744) 8
Rolling Meadows 2,306 (703) 7
Ross Drive 4,592 (1,400) 25
West Spring 2,706 (825) 11
Grant Road 2,900 (884) 9
H3 2,217 (676) 7
Pinehurst Central 3,680 (1,122) 16
Floodplain 2 2,578 (786) 7
Wise Road South 3,293 (1,004) 10
Wise Road North 3,004 (916) 7
Military Road 3,949 (1,204) 13
TOTAL 45,541 (13,885) 167

Although these locations appear to meet the siting criteria for the most part, these locations may be
adjusted based on final field verification of current conditions when the plan is implemented.

The deer exclosures would be a minimum of 8 feet high and would consist of woven wire with 3- to 4-
inch openings to allow some small animals to move freely through the fence. Metal posts would be placed
approximately every 20 feet along each side of the exclosure, with pressure-treated 4-inch by 4-inch
wooden posts set in concrete as corner supports. Electric fencing would not be used in the park based on
concerns for visitor safety, difficulty in accessing a power source, and long-term maintenance
requirements.

Deer would be driven out of the exclosures by park staff before completion. Visitors would not be able to
use the areas included in the exclosures during or after construction for approximately 10 years. Park staff
would maintain all exclosures. A visual inspection would be performed once a month and after storm
events. Maintenance on the exclosures would be performed on an as needed basis but a minimum of four
times a year. If deer are found within an exclosure, they would be removed, as would any other animals
that appeared to be trapped within the exclosure and repairs made as needed.
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Additional Actions Proposed under Alternative B

It is estimated that up to 10 years would be required for seedling growth in the exclosures to exceed the
typical deer browsing height (approximately 60 inches or 150 centimeters) (Horsley et al. 2003). After
seedlings exceeded this height, the exclosures would be moved to immediately adjacent areas in order to
reuse one side of the previous exclosure, thus minimizing relocation and labor costs. This would happen
once during the life of this plan.

It is assumed that most of the recovered woody vegetation in the exclosures would persist after 10 years
in most of the exclosures. Therefore, for purposes of the plan and the impact analysis presented in
“Chapter 4: Environmental Consequences,” it is assumed that the exclosures in alternative B would
achieve woody forest regeneration in about 5% to 10% of the entire park over the 15-year life of the plan
(the 5% originally fenced for the first 10 years that has grown beyond the reach of deer, plus the
additional 5% fenced in the second round of fencing in years 11 through 20). However, the herbaceous
layer in the original exclosures would be exposed to deer browsing pressure after the exclosure was
removed; therefore, the herbaceous regeneration would be met within a maximum of about 5% of the
entire park at any one time.

REPRODUCTIVE CONTROL OF DOES

This alternative would use both sterilization of does and use of an acceptable reproductive control agent
(when feasible) in a phased approach to control population growth and eventually reduce the size of the
population through natural mortality.

Sterilization

Sterilization of does would be the initial action taken. Even though both sexes can be treated, surgical
sterilization is more effective on females in polygamous populations like white-tailed deer. In addition,
males are generally more difficult to capture because they are more wary and less gregarious than does.
Sterilization of does is an invasive procedure requiring the surgical removal of ovaries or a tubal ligation.
Procedures require full anesthesia and must be conducted by a veterinarian. It is possible to conduct the
surgery in the field. However, complications could result due to the potential for higher incidence of
infection than in a controlled environment. If field surgery is required, a temporary or mobile field station
could be set up to minimize potential for infection and reduce impacts to visitors (Mathews et al. 2005).
Because surgical sterilization is permanent, the animal is handled only once.

Few documented studies were found regarding the use of surgical sterilization of white-tailed deer as a
population control measure. The Milwaukee County Zoo sterilized 16 deer on zoo grounds (which are
fenced) between 1990 and 1995 with positive results. This provided the basis for a study in Highland
Park, Illinois, between 2002 and 2005, in which 66 deer were sterilized over the 3-year period (Mathews
et al. 2005). The treatment area was approximately 8.5 square miles, unfenced, and consisted of a mix of
large residential lots, parks, forest preserves, and golf courses. The deer density was estimated at six to
eight deer per square mile prior to the study, with a goal of five deer per square mile. The Illinois
Department of Natural Resources believes that this program was not effective and that the high number of
road-killed deer was the main factor in keeping deer densities low. Therefore, the program has been
suspended (S. Bates, pers. comm. with Marty Jones, Deer Program Manager, Illinois Department of
Natural Resources, May 8, 2008, reported in S. Bates pers.comm. 2008d).

Even though the deer density and density goals in the Highland Park study are different from those
identified for Rock Creek Park, the methods for implementation could be applied. Therefore,
implementation of this method follows the parameters used in the study; however, actual implementation
may be modified as more information is learned about this method of population control.

There are a number of concerns regarding implementing this control method, primarily due to the lack of
experience in using it as a population control in free-ranging deer and the limited data available on the
structure of the population (age statistics) within the park. Surgical sterilization results in permanent
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sterilization of the treated deer; therefore, it would require active monitoring of the population to identify
the proper number of deer to be treated annually to ensure a long-term population in the park.

A number of factors may influence the efficacy and reduction period of this method, including the amount
of immigration/emigration of deer to/from the park, availability of veterinarian and surgical facilities (at
zoo or mobile field unit), and mortality and recruitment rates. Based on the ligation procedures used in
[llinois (Mathews et al. 2005), the procedure can be done while the doe is pregnant without affecting the
fetus(es). Thus, the population would continue to increase in the initial years of implementation, until the
recruitment rate drops below the mortality rate.

There is concern that sterilization could affect breeding and social behavior (extended rut) due to loss of
production of reproductive hormones. Specific effects are not well documented, but deer would be
expected to react in a similar way to deer that have been treated with reproductive control agents (see the
“Reproductive Controls” section and appendix C). Monitoring of deer behavior would be part of adaptive
management under this alternative. Also, some handling-related mortality could occur under this method
due to tranquilizer use and stress on the doe.

Administration of Sterilization

Timing of Application—Surgical sterilization could be administered at anytime during the year; however,
it would primarily be conducted between October and April when capturing deer is expected to be easiest
and temperatures provide the least amount of stress on the animals. It was assumed that implementation
would start in year 1 of the plan, provided that the use of reproductive control agents is not feasible at that
time (see criteria under “Reproductive Controls,” below).

Number of Does Treated—To effectively reduce population size, treatment with a reproductive control
measure must decrease the reproductive rate to less than the mortality rate. In urban deer populations,
mortality rates are approximately 10%. Based on research of reproductive controls in a free-ranging deer
population, it would be necessary to treat at least 90% of the does annually in order to halt population
growth (Hobbs et al. 2000; Rudolph et al. 2000). After several years of application at this rate of
treatment, a small (e.g., 5%) reduction in the population could be expected (Hobbs et al. 2000).

Rock Creek’s 2007 parkwide deer population is estimated at 385 deer (82 deer per square mile by 4.69
square miles of parkland). The park has estimated through sampling data that does comprise 65% of the
population (or 250 does) (K. Ferebee, pers. comm., 2008g). Therefore, to control population growth, a
minimum of 225 does (90% of 250) would need to be treated. However, because of the number of deer in
the park and the time it would take to capture and sterilize that many deer, sterilization would need to be
phased in over a number of years. It is estimated that about two does may be treated in a day, depending
on veterinarian and staff availability and capture success. Based on this estimate, the park would be able
to sterilize up to 45 does per year, resulting in it taking a minimum of five years to reach the treatment
goal of 90%. It was assumed for the purposes of this plan that up to 10 does per year thereafter would
require reproductive control in order to control population growth from the untreated does.

Application Procedures—Treated does would need to be marked for identification to avoid future capture
of the same does. This can be accomplished using ear tags. With the ear tag technique, each doe must be
captured and handled at least once initially, which would be done at the time of sterilization.

Given the number of does that would need to be treated initially, bait piles would be used to concentrate
does in certain locations so that the trapping or darting could be done as efficiently as possible. As many
does as possible would be treated annually until 90% of the does had been sterilized. If more does were
captured at once than could be treated, temporary holding areas may be necessary to house deer prior to
treatment. Holding areas would be in compliance with AVMA standards and the holding period would
not be more than a day.
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Visitor access would be restricted in certain areas of the park during the treatment period. The areas
targeted for treatment would be chosen based on maximizing deer availability and accessibility, while
minimizing disruption to visitor experience. The sterilization of does would be conducted throughout the
day depending on vet availability and trapping success and would primarily occur between October and
April.

Reproductive Control

Use of acceptable reproductive control agents with does would be phased in under alternative B when
feasible, which is defined for this plan as when the following criteria are met:

e there is a federally approved fertility control agent for
application to free-ranging populations;

o the agent provides multiple year (more that three years) efficacy;
Immunocontraceptive

e the agent can be administered through remote injection; .
— A reproductive

e the agent would leave no residual in the meat (meat would be

safe for human consumption); and control agent that

- - . . causes an animal to
e overall there is substantial proof of success in a free-ranging

population, based on science team review. produce antibodies

Such an agent is not currently available; however, several reproductive against some protein
control agents are currently being developed and tested for use in deer

population control (Fraker et al. 2002). These include porcine zona or peptide involved in

pellucida (PZP) (Naugle et al. 2002; Turner et al. 1996; Kilpatrick et al. reproduction. The
1992); uniquely formulated PZP, such as SpayVac®; Gonadotropin o

Releasing Hormone (GnRH) (Miller et al. 2000, 2001; Curtis et al. 2002; antibodies hinder or
Fraker et al. 2002); prostaglandin Fy, (DeNicola et al. 1997); and prevent some aspect of

leuprolide (Baker et al. 2002, 2004). Each of these agents is described in
detail in appendix C, which provides an overview of reproductive control
technologies for deer management. Table 6 lists those that could be process.
considered for use in this plan. However, until an agent that meets NPS
criteria is available and feasible, sterilization would continue to be used
for population control in subsequent years. But, for purposes of the analysis and cost estimate for this

plan, it is assumed that leuprolide, a currently available agent with single-year application, would be used.

While neither the U.S. Food and Drug Administration (FDA) nor the EPA has approved a product
specifically for the purpose of controlling reproduction in white-tailed deer as of the date of this
document, sSeveral FDA-approved products are available for therapeutic (medical) use in either domestic
animals (prostaglandin F,,) or humans (leuprolide). These products can be used with a veterinary
prescription under the Animal Drug Use and Clarification Act of 1994. The prescribing veterinarian and
the client (the national park unit) must clearly understand how and why the drug would be used in an off-
label manner. It is the responsibility of the prescribing veterinarian to give an appropriate meat
withdrawal period for food-producing animals that may enter the human food chain. The veterinarian may
determine there is no meat withdrawal period for a particular drug. If this is the case, the animal does not
need to be marked. If there is a meat withdrawal period, then the animal needs to be appropriately
marked.

the reproductive
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TABLE 6. REPRODUCTIVE CONTROL AGENTS

Standard or

Native SpayVac® GnRH Vaccine Leuprolide
Issue PZP Vaccine | (PZP vaccine)® | (e.g., GonaCon®) (GnRH agonist)
Mode of Blocks sperm Blocks sperm Prevents Prevents
Action penetration penetration and | secondary secondary
and fertilization; hormone (LH and hormone (LH and
fertilization; estrous cycles FSH) secretion, FSH) secretion,
estrous cycles | continue which stops which stops
continue folliculogenesis folliculogenesis
and ovulation and ovulation
How Injection Injection Injection Injection
Administered
Number of Twice initially Initially a single | Likely a single Current
Doses and an annual | injection;if and | injection initially; if | formulation —
booster when and when annually
antibodies antibodies decline,
decline, female | retreatment would
would need to be required
be retreated
Timing Treat prior to Treat prior to Treat prior to Treat immediately
breeding breeding breeding season prior to breeding
season and season and and allow season on an
allow allow sufficient sufficient time for annual basis
sufficient time | time for antibody
for antibody antibody development
development development
Notes:

FSH = follicle stimulating hormone
LH= luteinizing hormone

Other reproductive control agents are currently available only for research use and are available under an
Investigational New Animal Drug exemption by the FDA. The important aspect of a research setting is
that new information regarding the safety and efficacy of the experimental drug is carefully and
systematically gathered by a researcher. The use of reproductive control agents for population
management would likely require approval from the Environmental Protection Agency and individual
state resource agencies would have final project approval.

Under alternative B, if the criteria for use of a reproductive control agent were met, the park would
initiate a reproductive control program using an approved agent. For purposes of this discussion, it is
assumed that leuprolide or a similar agent would be used (see appendix C for more details on
reproductive control agents). The park would also monitor the status of ongoing reproductive control
research. If advances in technology could benefit deer management in the park, then the future choice of a
reproductive control agent could change, and the final choice would be determined by availability, cost,
efficacy, duration, and safety at the time the action was implemented.

Administration of the Reproductive Control Agent

Timing of Application—Leuprolide (or a similar agent) would need to be administered in the two months
prior to the deer rut (the breeding season). At Rock Creek Park, the application of leuprolide would occur
primarily in September and October.
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Number of Does Treated—As previously discussed, to effectively reduce population size, treatment with
a reproductive control agent must decrease the reproductive rate to less than the mortality rate, which is
approximately 10% in urban deer populations. Under this alternative, it is assumed that it would be
necessary to treat at least 90% of the unsterilized does annually in order to halt population growth (Hobbs
et al. 2000; Rudolph et al. 2000). After several years of application at this rate of treatment, a small (e.g.,
5%) reduction in the population could be expected (Hobbs et al. 2000).

At Rock Creek, assuming 45 does are treated each year, surgical sterilization would be used in years 1 to
5 to treat approximately 90% of the does in the park (about 225 does, based on 2007 data). It was also
assumed for purposes of this plan that 10 to 12 does would need to be treated annually starting in year 6,
using a reproductive control agent if one is available and feasible, but sterilization would be used as a
back-up method if no drugs met the required use criteria. The annual number treated would be managed
adaptively to manage population growth and slowly reduce the population size through mortality.

Application Procedures—Depending on the reproductive control agent to be used, treated does would
need to be marked for non-consumption. This could be accomplished using ear tags with a unique
identifier and a statement “Not for Human Consumption.” The ear tag would also facilitate identification
of which does have been treated. With the ear tag technique, each doe must be captured and handled at
least once initially and may require additional annual treatment. Tracking and capturing previously treated
does would require time to locate the doe or to lure it to a trap site so that it could be temporarily
restrained and treated. After does have been handled one or more times, successfully capturing them for
subsequent treatments can become very difficult (Rudolph et al. 2000. Given that the number of deer to
be treated would be small, locating the deer to be treated may be the most time consuming part of
implementing this method under this alternative. Radio collars may be considered if tracking becomes
prohibitive.

One method that has been developed to deliver treatments without the physical capture or handling of
does is a remote application (biobullet) delivered with a dart-type gun (similar to a shotgun). With this
method the biobullets remain with the doe and it is not necessary to recover spent darts. Factors for
consideration with this method include the maximum distance to the doe that allows the needed
penetration for delivery, consistency in dosage delivery, and accurate documentation of which deer have
been treated. This method would still require some marking technique to prevent multiple dosing of the
same animal.

Telemetry darting would be the primary capture method used because leuprolide has not yet been
successfully delivered from a biobullet. With this method a tranquilizer dart is fitted with a radio
transmitter, which allows the animal to be located after the tranquilizer has taken effect. The dart is then
recovered, the doe marked, the control agent administered, and the doe released. Some handling-related
mortality could occur under this method due to tranquilizer use and stress on the doe (DeNicola and
Swihart 1997; Kilpatrick et al. 1997); no more than 5% mortality would be accepted by the park. The
application of annual treatments by remote delivery can be time consuming and expensive, and human
and animal safety precautions must be addressed. An alternative capture method would include the use of
traps or nets.

Bait piles could be used to concentrate does in certain locations so that the darting could be done as
efficiently as possible. As many does as possible would be treated daily until 90% of the unsterilized does
had been treated. Visitor access would be restricted in certain areas of the park during the treatment
period. The areas targeted for treatment would be chosen based on maximizing deer presence and
accessibility, while minimizing disruption to visitor experience. The treatment of does would be
conducted during the off-peak visitor hours (early morning and evening) and weekdays to the extent
possible, but would need to occur in the period immediately preceding the deer rut (September and
October).
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Training—Regardless of the technique implemented, NPS employees or their authorized agents trained in
the administration of reproductive controls would perform these activities. Training would include safety
measures, particularly related to use of the dart gun, to protect both visitors and NPS employees. If more
than one shooting location was used to remotely administer controls with dart guns, these areas would be
adequately separated for safety reasons. NPS employees or their authorized agents would also be
qualified to handle live does in order to prevent disease transmission or any harm to the animal or the
employee.

MONITORING

LARGE EXCLOSURES

As deer were excluded from feeding within
the large exclosures, open (non-treated)
areas would be monitored for changes in
vegetation because of probable increased
browsing pressure. Forest regeneration
would be monitored both inside and outside
the exclosures as described under
alternative A and appendix A. Additional
monitoring of the 14 exclosures (some may
have multiple monitoring plots) would also
be conducted on a four-year rotation, with
up to six large exclosures (and adjacent

Vegetation sampling within an unfenced plot, which is a specific

) " area that allows effects on deer browsing to be seen when
paired unfenced plots) monitored each year. compared to the adjacent fenced plot.

REPRODUCTIVE CONTROL

The ability to achieve target levels of infertility in the deer population would require knowledge of the
fertility status of individual deer that had been treated (Hobbs et al. 2000). To monitor treated animals,
surveys would be conducted in the summer, at which time observations would indicate if reproduction
had occurred (referred to as a fawn survey). Additional observations would be made during the annual
Distance Sampling surveys conducted in the fall.

CHRONIC WASTING DISEASE

Testing for CWD would occur as described under alternative A, i.e. the park would continue to perform
opportunistic and targeted surveillance under the existing categorical exclusion provisions.

IMPLEMENTATION COSTS

Costs of implementing alternative B would include the same costs described under alternative A
(continued monitoring programs, limited small area protective caging, and repellent use), plus costs of
constructing and maintaining large exclosures, and reproductive control and monitoring. The overall cost
of implementing alternative B would depend on the number of deer treated, methods used, number of
personnel, and monitoring costs. These costs are not yet explicitly defined, but estimates based on certain
assumptions are provided in table 7.
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TABLE 7. COST ESTIMATE — ALTERNATIVE B: NON-LETHAL ACTIONS

Implementation Costs

Cost for the
15-year
Action Assumptions Annual Cost Planning Period
Same actions as See alternative A $327,000
alternative A (common to
all alternatives)
Large Exclosures
Construction 14 exclosures (total of 45,540 linear feet $227,700 $227,700
of fence at $5 per linear foot) (first year only)
Relocation Every 10 years at 75% of original cost $170,775 $170,775
(once every
10 years)
Maintenance Four visits per year per exclosure plot $31,369 $470,535
(48 staff days; $17,535); also storm
damage materials and labor cost (varies
by year; estimated average $10,317)
Monthly inspection of all exclosures -
$3,517
Vegetation Additional vegetation monitoring in six $5,500 $82,500
Monitoring large exclosures per year (three staff,
three hours each per exclosure) plus
analysis
Surgical Sterilization 45 deer per year treated in years 1 $45,000 in years 1 | $225,000
through 5 at $1,000 per deer through 5
Reproductive Control® Cost would depend on number of deer $1,000 per deer x | $100,000
treated and current available technology | 10 does = $10,000
Assume up to 10 does treated each for 10 years
year, beginning at year 6
Additional Deer Three days of survey plus data analysis $5,000 $75,000
Population each summer (fawn survey)
Monitoring May include global positioning system
tracking of does if radio collars are used
on sterilized deer
Total $1,678,510

a. Total cost could be reduced considerably if reproductive control costs could be decreased based on improved technology.

LARGE EXCLOSURES

Large exclosures would be a minimum of 8 feet tall, using woven wire fence, metal fence posts, and
wooden 4- by 4-inch posts set in concrete on the corners. Material and installation costs are estimated at
$5 per linear foot of fence (K. Ferebee, pers. comm. 2008g). The park has estimated approximately
45,540 linear feet of fence needed to construct the 14 large exclosures and that it would take up to 150
working days to construct all exclosures.
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Exclosures would be relocated approximately every 10 years. Costs for this are estimated at 75% of the
original cost to relocate 14 exclosures.

Maintenance costs could be substantial due to the remoteness of some exclosures and potential vandalism.
Labor to inspect and maintain fences is estimated at approximately 12 days with 2 staff, assuming up to
four visits per year. Using an average hourly rate for the two staff and 12 days to cover all of the
exclosures per visit, the annual maintenance cost would be $17,535 for labor. An additional $10,317 per
year would be needed for maintenance materials and additional visits due to storm damage. Monthly
inspections would add another $3,517 annually. The additional annual vegetation monitoring cost for six
exclosures per year would be approximately $5,500 (based on annual monitoring and analysis costs used
in alternative A).

SURGICAL STERILIZATION

The costs identified by Mathews et al. (2005) were $1,000 per deer, with about $600 for the veterinarian,
$150 in drugs, and $250 in labor for capture and monitoring prior to and after release. The labor costs for
capturing deer may be the most variable, since they are dependent on the deer and park conditions and the
need for construction of temporary holding facilities. The amount of time for post-surgery monitoring
may also vary depending on the surgical method used and the length of time and frequency of monitoring
for surgery-related mortality. For this analysis, an estimate of $5,000 was used to cover a summer fawn
survey and potential for global positioning system monitoring of sterilized does.

REPRODUCTIVE CONTROL

A study in New York (one of the few conducted on a suburban, free-ranging deer population) estimated
that the minimum annual time commitment per deer for reproductive control (using PZP) was
approximately 20 hours, costing in the range of $450 to $1,000 per deer (Rudolph et al. 2000). Vaccine
trials in Connecticut cost $1,128 per deer for 30 deer over two years, with 64% of the cost going to labor
(Walter et al. 2002). Cost to administer PZP at Fire Island was $186 per deer for labor and material in
2007. The number of treated deer has dropped from 246 in 1998 to 149 in 2005 but no total population
number was given (Naugle and Rutberg 2007). The Northeast Deer Technical Committee (2008) reports a
cost of $1,000 per deer for immunocontraception.

Costs per deer would include costs for the reproductive control agent, labor and equipment, and bait piles.
The estimated cost is $200 per dose of leuprolide. Additional handling and processing costs associated
with delivering the treatment would also apply. In the urban setting at Rock Creek, the expected costs for
implementing reproductive controls would likely be at the high end of the range, and for this analysis
$1,000 per deer was used. However, these costs could vary based on improved technology and market
demand once federal approval is obtained.

The additional monitoring required for reproductive controls would be as described under sterilization,
with a summer fawn survey to document the number of fawns.

ALTERNATIVE C: COMBINED LETHAL ACTIONS — SHARPSHOOTING AND
CAPTURE AND EUTHANASIA

Alternative C would continue the actions described under alternative A, with two types of lethal action
used to reduce and control deer herd numbers. NPS or their authorized agents would conduct
sharpshooting and capture and euthanasia to reduce the deer population.
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ADDITIONAL PROPOSED ACTIONS UNDER ALTERNATIVE C

SHARPSHOOTING

Sharpshooting would be used to initially reduce the deer population in areas of the park and as a
maintenance treatment if needed. Sharpshooting would involve using trained sharpshooters to shoot deer
in designated areas, generally using firearms. However, the use of archery may be considered on a case—
by—case basis in certain areas where use of firearms is not appropriate, such as near residences. Methods,
removal numbers, and gender preferences are described in more detail below.

This action would continue for a minimum of three years, at which time it is estimated that the population
would be reduced to the initial density goal of 15 to 20 deer per square mile.

Methods

Qualified federal employees or contractors would be used to implement this alternative. All employees or
contractors used would be experienced with sharpshooting methods and would have the necessary
sharpshooting qualifications. They typically would be expected to coordinate all details related to
sharpshooting actions, such as setting up bait stations, locating deer, sharpshooting, and disposition of the
deer (donation of meat and/or disposal of waste or carcasses).

In most locations, high-power, small caliber rifles would be used from
close range. Every effort would be made to make the shootings as
humane as possible. Deer injured during the operation would be put
down as quickly as possible to minimize suffering. Noise suppression
devices and night vision equipment would be used to reduce disturbance

Qualified, trained

to the public. Activities would be in compliance with all federal firearm federal employees or
laws administered by the Bureau of Alcohol, Tobacco, and Firearms
(ATF). contractors would be

In certain locations, sharpshooting may be done using archery (bow and used to implement this

arrow). Possible locations would include areas of the park that are too alternative. Every
narrow or close to occupied buildings or residences. Shooting with bow

and arrow would be done from close range by federal employees or ¢ffort would be made
contractors specifically experienced with this type of deer removal. to make the shootings
Sharpshooting with firearms would primarily occur at night (between as humane as
dusk and dawn), primarily during late fall and winter months when deer bl
possible.

are more visible and fewer visitors are in the park. In some restricted
areas, sharpshooting may be done during the day if needed, which could
maximize effectiveness and minimize overall time of restrictions. If this
is done, the areas would be closed to park visitors. The public would be
notified of any park closures in advance, exhibits regarding deer management would be displayed at
visitor centers, and information would be posted on the park’s website to inform the public of deer
management actions. Visitor access could be limited as necessary while reductions were taking place, and
NPS personnel and U.S. Park Police (USPP) would patrol public areas to ensure compliance with park
closures and public safety measures.

Qualified federal employees or contractors trained in all aspects of sharpshooting actions would perform
all sharpshooting activities. Training would include safety measures to protect both visitors and NPS
employees. If more than one shooting location was used, areas would be adequately separated to ensure
safety.

Bait stations could be used to attract deer to safe removal locations, concentrate deer, improve removal
success, and allow the maximum use of ground as a backstop (i.e., shooting would be directed downward
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toward the ground). Bait stations would consist of small grains, apples, hay, or other food placed on the
ground. The stations would be placed in park-approved locations away from public use areas to maximize
the efficiency and safety of the reduction program. The amount of bait placed in any one location would
vary depending on the bait used and the number of deer in the immediate area.

The park intends to donate all deer meat to local charitable organizations to the maximum extent possible.

CAPTURE AND EUTHANASIA

Capture and euthanasia would be used in limited circumstances where sharpshooting may not be
appropriate. The preferred technique for this method would be for NPS employees or their authorized
agents to trap deer, approach them on foot, and euthanize them. Activities would occur at dawn or dusk
and in the fall or winter months when fewer visitors are in the park, but may occur at any time of day
depending on deer activities.

Deer would be captured with nets, traps, or chemical immobilization by dart gun and euthanized as
humanely as possible. Euthanasia methods could include a combination of penetrating captive bolt gun
and potassium chloride, exsanguination, or other drugs considered to be humane. Several methods of
wildlife trapping could be used, including but not limited to drop nets and box traps. Most trapping
methods involve using bait to attract deer to a specific area or trap. Box traps involve a confined space
that would safely hold deer, while net traps are triggered to drop over deer and restrain them for staff to
approach (Lopez et al. 1998). The method of capture would be selected based on the specific
circumstances (location, number of deer, accessibility).

Deer could also be immobilized by darting with a tranquilizer dart gun (Schwartz et al. 1997). This
method could be used in cases where deer had not been successfully attracted to a trap area or when
trapping is not practical. Similarly, if for some reason the penetrating captive bolt gun technique could not
be used to euthanize a trapped animal, injecting a lethal dose of a drug (under supervision of a
veterinarian or NPS park practitioner) could be used. However, when chemicals are used for either
immobilization or for euthanasia, the meat from that animal may not be able to be donated as food and the
carcass may be unsuitable for surface disposal. If this is the case, the carcasses would be buried or
disposed of as described under the following disposal section.

Several actions would be taken to ensure safety of the operation. NPS employees or their authorized
agents trained in the use of penetrating captive bolt guns or tranquilizer guns would perform these actions.
Training would include safety measures to protect both visitors and NPS employees. NPS employees or
authorized agents would also be qualified to handle live deer in order to prevent disease transmission and
prevent any harm to an animal or an employee/agent. Appropriate safety measures would be followed
when setting drop nets or box traps. Visitor access could be limited as necessary while capture and
euthanasia activities were taking place, and USPP officers, supplemented by NPS park rangers, would
patrol public areas to ensure compliance with park closures and public safety measures.

All actions would be conducted in accordance with American Veterinary Medical Association (AVMA)
recommendations for the humane treatment of animals to the greatest extent possible (AVMA 2001).

The number of deer removed by capture and euthanasia would be recorded, including the age and sex,
location of removal, circumstance requiring removal and capture, and lethal method used.
Numbers of Deer Removed (combination of sharpshooting and capture and euthanasia)

Based on the 2007 survey, Rock Creek’s deer population is estimated at 385, or 82 deer per square mile
for the 4.69 square miles of the entire park management unit. Park staff would determine the number of
deer to be removed from the park based on the most recent survey and a population goal of 15 to 20 deer
per square mile. At least three years would be required to reach this goal, given the limited accessibility to
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some areas of the park and changes in population movements as the population decreased. Based on 2007
data, the following assumptions were used for analysis:

e Year I — With concentrated efforts, about one-half of the deer could be removed the first year
(193 deer: 183 from sharpshooting and 10 from capture and euthanasia), assuming periodic
removal efforts over a five-month period (November to March). This would reduce the
population to 192 deer or 41 deer per square mile.

e Year 2 — Assuming a 20% growth rate in the deer herd (a general rate commonly used by deer
managers considering reproduction, mortality, and recruitment), the deer population would be an
estimated 230 deer by the second year. If half of this population was removed (115 deer: 105
from sharpshooting and 10 from capture and euthanasia), 115 deer would remain in the park, or
about 25 deer per square mile.

o Year 3 — Again assuming a 20% growth rate in the deer herd, the deer population would be an
estimated 138 deer by the third year. If half of this population was removed (69 deer: 59 from
sharpshooting and 10 from capture and euthanasia), 69 deer would remain in the park, or about 15
deer per square mile.

o Subsequent Years — Assuming the same 20% growth rate in the deer herd, about 14 deer would
need to be removed annually in subsequent years to maintain the population at about 69 deer or
15 deer per square mile. This number may vary annually depending on success of previous
removal efforts, deer adaptations to removal efforts, regeneration response, and other factors.

Several factors could influence the number of years to reach the initial deer density goal. A key factor
would be the response of vegetation to reduced deer browsing pressure. Additionally, as the deer
population decreased through successful reduction efforts, deer might become adapted to the capture
operations and become more evasive, increasing the effort necessary to reach the removal numbers in any
year. Existing reproduction and mortality rates might differ from the estimate used in this projection. If
reproduction rates were higher and mortality lower than estimated, the population growth would be
greater than 20%, and more deer would need to be removed, potentially increasing the time to reach the
initial density goal. The converse would be true if reproduction rates were lower and mortality rates
higher than estimated, resulting in fewer deer having to be removed, and efforts could take less time.
Immigration of deer into the park could also have a substantial effect on the number of deer to be
removed, especially if the goal was toward a low population density (Porter et al. 2004).

The number of females in the population would also influence reproduction rates. Does would be
preferentially removed during the first few years (see following discussion), which would shift the herd
composition to a 50:50 or less sex ratio. Reproduction should decrease as the number of females in the
population decreases.

Gender Preference

During the first two to three years of removal, both does and antlered deer (bucks) would be removed
based on opportunity, although there would be a preference for removing does because this would reduce
the population level more efficiently over the long term. Buck-only removal would not control population
growth, as deer populations are largely dependent on the number of does with potential for reproduction.
Harvest of does is necessary to stabilize or reduce populations, and for a rapid decrease in deer
population, at least 15 does should be taken for every 10 bucks during the first three years of treatment
(West Virginia University 1985).

Records would be kept on the age and gender of all deer removed from the park to aid in defining the
local population composition. This information would be compared with composition data collected
during park population surveys.
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Disposal

The park intends to donate as much deer meat to local charitable organizations as possible. If this is done,
field dressing would occur in the park, and the entrails would be placed in barrels for disposal at a facility
that accepts such waste from deer removal operations, or possibly buried if there is an appropriate
location. The meat processor would work with charitable organizations to distribute the meat.

In cases where a few deer have been euthanized (without chemical use) at a given site, the waste or
carcasses may be moved away from roads and trails and left on the surface to be naturally scavenged
and/or decompose. Carcasses may also be taken to a location where they would be left in an isolated area
away from the public to decompose and/or be scavenged. The selected disposal option would be
dependent on the whether chemicals were used, suitability of meat for donation, amount of waste or
carcasses, and distance from trails, roads, and nearby facilities and residences.

In cases where the meat from deer is unsuitable for donation to charity or surface disposal, the carcasses
and waste would be buried on site or collected for disposal in an approved landfill. There are no landfills
in the District, and the District’s transfer station (garbage collection / sorting facility) does not accept
dead animals; however, nearby Maryland landfills may accept dead animals as long as they are not
diseased. The park would investigate the cost of sending carcasses to landfills in both Maryland and
Virginia as the need arises.

If on-site burial is selected, any burial locations would be in previously disturbed sites in or near
developed areas of the park. These sites would be generally devoid of vegetation except for weeds and
outside any floodplain boundaries or wetlands. In addition, these sites would not be located within an area
identified as an archeological site or as having archeological resources. Disposal pits would be
approximately 8 feet wide by 8 feet long by 5 feet deep. They would be dug prior to removal activities
and covered and surrounded with fencing to prevent entry. Soil removed from the pits would remain on
site and be covered to prevent erosion. Carcasses and waste would be transported to the pit(s) within 12
hours, and a layer of carcasses and waste would be put into the pit. That layer would be covered by hand
with approximately 1 foot of the soil that was removed from the pit. Another layer of carcasses and waste
would be put on top of the soil layer and covered with approximately 1 foot of soil. The final layer of
carcasses and waste would be covered with approximately 3 feet of soil. The soil covering the filled pit
would be covered with straw or wood chips to prevent erosion. The fence would be secured between uses
to prevent entry.

If the pits are not completely filled between removal activities or if the is soil frozen, the pit would be
covered with tarps or plywood, and fencing would be installed to prevent entry and reduce visibility.
When conditions permit, the carcasses and waste would be covered with soil or the pit filled. When the
weather and season are appropriate, the soil covering the pits would be seeded with an NPS approved
seed mix and mulched. Any soil not used to refill the pits would be used in other locations within the
park.

Should CWD be found in the deer herd, the park would follow current NPS Public Health Service
guidelines or NPS Standard Operating Procedures for storage and disposal of deer infected with the
disease. A standard operating procedure is now under development for the NPS National Capital Region.

MONITORING

SHARPSHOOTING AND CAPTURE AND EUTHANASIA

Throughout the removal efforts, vegetation monitoring would be conducted, as described under
alternative A and in appendix A, to document changes in deer browsing and forest regeneration that might
result from reduced deer numbers. Vegetation monitoring would be conducted annually to document
vegetation recovery. If the objectives were being met and changes in regeneration were observed as
anticipated at the target deer density goal, removal efforts would be maintained at the level necessary to
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keep the deer population at the target density. Adjustment of the removal goal in either direction from the
initial deer density goal could be made based on how close the conditions indicated by the vegetation
monitoring were to the park’s forest regeneration objectives (see “Adaptive Management” section).

CHRONIC WASTING DISEASE

CWD opportunistic and targeted surveillance would occur as described under alternative A.
Sharpshooting and the use of captive bolt gun may result in animals being unable to be tested (due to
location of impact); however, CWD testing would be performed whenever possible. All animals sampled
would be stored per approved standard operating procedures until test results are obtained. All deer
testing negative for CWD would be donated in accordance with NPS Public Health guidelines.

IMPLEMENTATION COSTS

Costs of implementing alternative C would include the same costs described under alternative A
(continued monitoring programs, limited small area protective caging), plus the cost of sharpshooting and
capture/euthanasia. Costs to cover additional staffing using USPP that would likely be necessary for
closing off all or portions of the park during sharpshooting have also been included. Estimated costs for
alternative C are discussed below and summarized in table 8.

TABLE 8. COST ESTIMATE — ALTERNATIVE C: COMBINED LETHAL ACTIONS

Cost for the 15-year
Action Assumptions Annual Cost Planning Period
Same actions as See alternative A $327,000
described for
alternative A
(common to all
alternatives)
Sharpshooting® Years 1-3 at $200 per deer (183 Year 1 — $36,600 $399,100?
deer in year 1, 105 in year 2, and Year 2 — $21,000
59 in year 3) Year 3 — $11,800
Years 4-15 at $400 per deer (14 Years 4-15 —
deer annually) 14 deer x $400/deer =
$5,600/year x 12 = $67,200
USPP staffing for park closure and Year 1 — $75,000
safety Year 2 — $37,500
Year 3 — $22,500
Years 4—15 — 12 x $7,500 =
$90,000
Subtotal - $225,000
Park staff support for park closures Years 1-15 —
15 x $2,500/year = $37,500
Capture and For estimate, assume up to 10 deer Year 1 — $5,000 $45,000
Euthanasia” removed per year in years 1-3 and Year 2 — $5,000
assume a maximum of five deer in Year 3 — $5,000
years 4—15 at $500 per deer” Years 4-15 — $2,500/year =
(12 x $30,000) + 15,000
Total $771,100

a. This cost could increase if deer density goal is not reached by the fourth year.
b.  Costs for this method would vary from $100 to $1,000 per deer, but is expected to be in the middle ($500) of this range.
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SHARPSHOOTING

Factors affecting the final cost of implementing this alternative include deer density, number of deer to be
removed, ease of access to deer, number and location of bait stations, equipment availability, amount of
data to be collected from deer, and processing requirements. The greatest costs would generally be
incurred when the deer and bait stations were difficult to access, when deer were wary of humans, the
removal area was large, and when deer densities were lower (requiring more time to find each deer).
Conversely, lower costs could be expected when the removal area was smaller, deer density was high
(less time to find each deer), and deer were accustomed to human activities.

Costs and efficiencies of sharpshooting programs have been assessed in the literature. One study
documented that costs ranged from $72 to $260 per deer harvested (Warren 1997). A study in Minnesota
compared methods to reduce deer abundance, and sharpshooting averaged $121 per deer harvested (Doerr
et al. 2001). Gettysburg National Military Park reported that costs averaged $128 per deer, with 355 deer
removed (Frost et al. 1997). Costs of up to $354 per deer were recently reported ( DeNicola and
Williamson 2008).

It is estimated that the sharpshooting part of this alternative would initially cost $200 per deer for the first
3 years, increasing to $400 per deer as the population decreased.

Costs for USPP staffing to close off the park during sharpshooting were estimated assuming that there
would be 20 staff needed during a 6-hour night shift to close off all or parts of the park. Also, it was
assumed that deer removal would require 10 nights in year 1, 5 nights in year 2, 3 nights in year 3, and 1
night in subsequent years, and that overtime pay would be required.

CAPTURE AND EUTHANASIA

The costs for capturing deer would likely vary. Factors would include the location of the removal,
accessibility, type of trap or immobilization drug used, the means of deer disposal, and the type of
euthanasia used. Based on the experience of park personnel, and the range of costs identified for capturing
deer under the reproductive control action, costs could range from $100 to $1,000 per deer. An
experienced contractor estimates that the minimum cost for capture and euthanasia would be $400 per
animal (White Buffalo, Inc. 2005); therefore, actual costs for this method would likely be closer to the
middle of the range ($500). It was assumed that 10 deer would be removed by this technique in the first
three years, and a maximum of five deer per year in subsequent years.

ALTERNATIVE D: COMBINED LETHAL AND NON-LETHAL ACTIONS

Alternative D would include all actions described under alternative A, plus a combination of certain
additional lethal and non-lethal actions from alternatives B and C to reduce deer herd numbers. The lethal
actions would include both sharpshooting and capture/euthanasia, and these actions would be taken
initially to quickly reduce the deer herd numbers. Reproductive control of does would be implemented to
maintain the reduced herd numbers through sterilization or acceptable reproductive control agents, if
feasible. If reproductive controls meeting required criteria become available sooner than expected, the
park could select to use these first (before the initial sharpshooting), so that deer are not as hard to capture
and more can be treated. However, for this analysis, it is assumed that sharpshooting would be conducted
first and that population maintenance would be conducted via the most practicable method and could
include a combination of lethal and non-lethal methods (i.e., sharpshooting could be used for maintaining
the deer herd if necessary).
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ADDITIONAL PROPOSED ACTIONS UNDER ALTERNATIVE D

SHARPSHOOTING

Sharpshooting would be used to initially reduce the deer population in areas of the park and as a
maintenance treatment if needed. Generally, the methods described in alternative C, using sharpshooting
instead of capture and euthanasia as the primary removal method, would be implemented. Sharpshooting
would involve using trained sharpshooters to shoot deer in designated areas using small caliber rifles from
close range. Removal numbers and gender preferences would also be similar to alternative C. This action
would continue for a minimum of three years, at which time it is estimated that the population would be
reduced to the initial density goal of 15 to 20 deer per square mile. The disposal methods described in
alternative C would apply to alternative D as well.

CAPTURE AND EUTHANASIA

Capture and euthanasia would be implemented in areas where sharpshooting may be inappropriate (e.g.,
near residences where there could be a concern about safety or noise). This procedure would include
trapping or immobilizing deer using the technique that would create the least amount of stress as
described in alternative C. The disposal methods described under alternative C would apply to alternative
D as well.

REPRODUCTIVE CONTROL

Reproductive control could be implemented, as described under alternative B, to maintain the deer
population level. Assuming lethal actions reduced the deer population to the initial deer density goal after
year 3, for this analysis it was assumed that an acceptable reproductive control agent (if available and
feasible) would be used to maintain the desired population number starting in year 4. The success of using
a reproductive control agent on a population that has undergone sharpshooting efforts for several years
would depend on advances in reproductive control technology, sensitivity of the deer herd to humans,
methods used by the sharpshooters, changes in immigration with reduced deer density, and general deer
movement behavior (Porter et al. 2004; Naugle et al. 2002). It should be expected that getting close
enough to administer remote injections would become increasingly difficult after sharpshooting efforts
due to deer behavior changes in response to previous human interaction. Sterilization would also be
considered as a reproductive control maintenance option. This would reduce the number of does requiring
treatment over the long term, although the initial cost per doe is about the same as reproductive control.

Assuming a park deer population of 69 deer (density of about 15 per square mile) following
sharpshooting, with 65% (45) of the deer being does (K. Ferebee, pers.comm. 2008g), 41 does (45 x

90%) would need to be treated annually, assuming that leuprolide or a similar agent were used. If an agent
like Gonacon® is available and meets the criteria established for use of reproductive control agents, the
frequency of treatment and costs would be reduced (current formulations of Gonacon® last up to four
years). However, until a reproductive control agent meets the use criteria described under alternative B,
sharpshooting would be used for long-term maintenance of the reduced deer population size as needed
(i.e., approximately 14 deer would be removed annually as described under alternative B).

MONITORING

Monitoring under this alternative would include the same opportunistic and targeted surveillance for
CWD described under alternative A, as well as the same techniques described for capture and euthanasia
(alternative C), and reproductive controls (alternative B). This would include spotlight surveys to assess
the effectiveness of reproductive controls and vegetation monitoring to document changes in forest
regeneration that would result from reduced deer numbers. The numbers of deer to be removed or treated
in subsequent years would be adjusted based on the success of previous removal or reproductive control
efforts, projected growth in the population, and vegetation and deer monitoring results.
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IMPLEMENTATION COSTS

Costs of implementing alternative D would include the same costs described under alternative A, plus
additional costs for sharpshooting, capture and euthanasia, and reproductive control. Estimated costs for
alternative D based on assumptions provided are discussed below and summarized in table 9.

TABLE 9. COST ESTIMATE — ALTERNATIVE D: COMBINED LETHAL AND NON-LETHAL ACTIONS

Cost for the 15-year

Action Assumptions Annual Cost Planning Period
Same actions as See alternative A $327,000
described for
alternative A
Sharpshooting® Years 1-3 at $200 per deer Year 1 — $36,600 $241,900
(183 deer in year 1, 105 in year Year 2 — $21,000 ’
2, and 59 in year 3) Year 3 — $11,800
Subtotal - $69,400
USPP staffing for park closure Year 1 — $75,000
and safety (years 1-3 only) Year 2 — $37,500
Year 3 — $22,500
Subtotal - $135,000
Park staff support for park Years 1-15 —
closures 15 % $2,500/year =
$37,500
Capture and For estimate, assume up to 10 Year 1 —$5,000 $15.000
Euthanasia® deer removed per year in years Year 2 — $5,000
1-3 at $500 per deer Year 3 — $5,000
Reproductive Control® | For estimate, assume treatment $1,000 per deer $492,000
of 41 does annually starting in or $41,000 per year
year 4 (for 12 years)
Deer Population Three days of survey plus data $5,000 $75,000
Monitoring Analysis each summer (same
as alternative B)
Total $1,150,900

This cost could increase if the deer density goal was not reached by the fourth year.

Costs for this method would vary but assumed mid-range cost of $500.

c. Reproductive control costs could be reduced considerably with improved technology. For example, if Gonacon® or a similar
agent were used, with treatments needed only once every four years, costs after the first year of reproductive control could
fall to about $20,000 per year. Reproductive control costs could similarly be reduced over the long term if sterilization is

used.

SHARPSHOOTING

Factors affecting the final cost of implementing this alternative include deer density, number of deer to be
removed, ease of access to deer, number and location of bait stations, equipment availability, amount of
data to be collected from deer, and processing requirements. The greatest costs would generally be
incurred when the deer and bait stations were difficult to access, when deer were wary of humans, the
removal area was large, and when deer densities were lower (requiring more time to find each deer).
Conversely, lower costs could be expected when the removal area was smaller, deer density was high
(less time to find each deer), and deer were accustomed to human activities.
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Costs and efficiencies of sharpshooting programs have been assessed in the literature. One study
documented that costs ranged from $72 to $260 per deer harvested (Warren 1997). A study in Minnesota
compared methods to reduce deer abundance and sharpshooting averaged $121 per deer harvested (Doerr
et al. 2001). Gettysburg National Military Park reported that costs averaged $128 per deer, with 355 deer
removed (Frost et al. 1997). Sharpshooting costs of up to $354 per deer were reported by DeNicola and
Williamson (2008), and costs of $91 to $300 per deer were reported by McDonald and McKinley in 2009.

It is estimated that this alternative would cost $200 per deer. However, if sharpshooting were needed in
the future years (e.g., if reproductive control or capture and euthanasia were not used for maintenance),
costs could increase up to $400 per deer as the population decreased.

Costs for USPP staffing to close off all or portions of the park during sharpshooting were estimated
assuming that there would be 20 staff needed during a 6-hour night shift, and that deer removal would
require 10 nights in year 1, 5 nights in year 2, and 3 nights in year 3, and that overtime pay would be
required..

CAPTURE AND EUTHANASIA

The cost for using capture and euthanasia to supplement the sharpshooting effort would be the same as
described for alternative C. For the purposes of analysis for this plan, it is assumed that up to 10 deer
would be removed per year in years 1-3 at $500 per deer.

REPRODUCTIVE CONTROL

For purposes of analysis for this plan, it is assumed that reproductive control would begin in year 4. Costs
could be reduced considerably depending on the results of the lethal efforts, the cost per deer based on
current technology, and the year treatment begins. To minimize costs (to reduce the number of deer to be
treated), sharpshooting would occur before reproductive control is implemented. Sharpshooting would
also focus on removing does to minimize reproduction. If reproductive control criteria are met, an
acceptable reproductive control agent would be used to maintain the reduced population size. Until the
criteria are met, reduction through sharpshooting would continue for population size maintenance.

ADAPTIVE MANAGEMENT

The U.S. Department of the Interior (USDI) requires that its agencies . . . use adaptive management to
fully comply” with the Council on Environmental Quality’s (CEQ) guidance that requires “a monitoring
and enforcement program to be adopted . . . where applicable, for any mitigation” required in a NEPA
planning process (516 Departmental Manual [DM] 1.3 D[7]; 40 CFR 1505.2). In addition, the
Department has recently outlined the adaptive management approach in a technical guide developed to
provide guidance to all USDI bureaus and agencies (Williams et al. 2007).

According to the USDI Technical Guide (Williams et al. 2007), “Adaptive management is a systematic
approach for improving resource management by learning from management outcomes (Sexton et al.
1999). An adaptive approach involves exploring ways to meet management objectives, predicting the
outcomes of alternatives based on the current state of knowledge, implementing one or more of these
alternatives, monitoring to learn about the impacts of management actions, and then using the results to
update knowledge and adjust management actions (Murray and Marmorek 2004). Adaptive management
focuses on learning and adapting, through partnerships of managers, scientists, and other stakeholders
who learn together how to create and maintain sustainable resource systems (Bormann et al. 2006).”

Adaptive management should be used when decisions must be made despite uncertainty and there is a
commitment to using this approach. In addition to these two primary conditions, adaptive management
should be used when (1) there is a real management choice to be made; (2) there is an opportunity to
apply learning; (3) clear and understandable objectives can be identified; (4) the value of information
gained is high; (5) uncertainty can be expressed as models that can be tested; and (6) monitoring is in
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place or can be put in place to reduce uncertainty (Williams et al. 2007). The deer management situation
at Rock Creek Park meets all of these conditions.

Appendix D provides more details about the phases of adaptive management as it would be applied to this
deer management plan.

HOW ALTERNATIVES MEET OBJECTIVES

As stated in chapter 1, all action alternatives selected for analysis must meet all objectives to a large
degree. The action alternatives must also address the stated purpose of taking action and resolve the need
for action; therefore, the alternatives were individually assessed in light of how well they would meet the
objectives for this plan and EIS, which are stated on page 4. Alternatives that did not meet the objectives
were not analyzed further (see the “Alternatives Eliminated from Further Consideration” section in this
chapter).

Table 10 compares the alternatives by summarizing the elements being considered, while table 11
compares how each of the alternatives described in this chapter would meet the plan objectives. “Chapter
4: Environmental Consequences” describes the effects of each alternative on each impact topic, including
the impact on recreational values and visitor experience. These impacts are summarized in table 12.
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Alternatives Considered but Rejected

ALTERNATIVES CONSIDERED BUT REJECTED

The following alternatives were considered but rejected as explained below:

MANAGED HUNT

A managed public hunt was considered as a preliminary alternative to reduce the white-tailed deer
population. A public hunting alternative was not carried forward for further analysis because it would be
inconsistent with existing laws, policies, regulations, and case law regarding public hunts in units of the
National Park System; it would be inconsistent with long-standing basic policy objectives for National
Park System units; and the likelihood that the NPS would change its long-standing Servicewide policies
and regulations regarding hunting in parks is remote and speculative.

Throughout the years the NPS has taken differing approaches to wildlife management, but for the most
part it has maintained a strict policy of not allowing hunting in park units of the national park system. In
1970, Congress passed the General Authorities Act and in 1978 the “Redwood Amendment,” which
clarified and reiterated that the single purpose of the NPS Organic Act is conservation. While the Organic
Act gives the Secretary of the Interior the authority to destroy plants or animals for the purposes of
preventing detriment to park resources, it does not give the Secretary authority to permit the destruction
of animals for recreational purposes. In 1984, after careful consideration of congressional intent with
respect to hunting in national parks, the NPS promulgated a rule that allows public hunting in national
park areas only where “specifically mandated by Federal statutory law” (36 CFR 2.2). The NPS re-
affirmed this approach in its Management Policies 2006.

Congress has not authorized hunting in any legislation for Rock Creek Park. Therefore, in order to legally
allow hunting at the park, the current NPS hunting regulation would have to be changed, or Congress
would need to specifically authorize hunting. The NPS has a legislative mandate to protect the natural and
cultural resources within national parks in order to allow for their enjoyment by future generations. The
NPS does not have a mandate to allow public hunting in national parks. At this time, the agency intends
to exhaust all other possible alternatives before it attempts to change its governing laws, regulations, or
policies due to concerns that such actions may have negative impacts on the visitors and resources of
other parks in the national park system.

In addition to legal and policy-related concerns, a managed public hunt was also evaluated based on cost,
efficiency, safety, and the likelihood of achieving long-term management goals. A managed hunt has not
been shown to be more cost-effective or efficient than other direct reduction methods such as
sharpshooting by agency personnel, which is currently allowed under NPS laws and policies. In fact,
when compared to sharpshooting, a managed hunt lacks similar efficiency, safety, and the likelihood of
successful long-term management.

Based on the literature, costs for managed hunts generally range between $83 and $237 for each deer
removed (Warren 1997). A white-tailed deer study in Minnesota that compared four lethal removal
methods found that the cost of a managed hunt averaged $117 per deer removed, based on the average net
cost per deer after including revenues generated by selling permits to participating hunters (Doerr et al.
2001). Even after considering permit revenue, however, the cost of a managed hunt is not necessarily
lower than other removal methods such as sharpshooting. Warren documents that costs for sharpshooting
programs have ranged from $72 to $260 per deer harvested (Warren 1997). In the Minnesota study
mentioned above, the cost for sharpshooting averaged $121 per deer harvested (compared to $117 per
deer harvested in the managed hunt after revenue from license sales was considered; Doerr et al. 2001).
Gettysburg National Military Park reported sharpshooting costs averaged $128 per deer (Frost et al.
1997). The range of costs for sharpshooting ($72 to $260 per animal harvested) substantially overlaps the
range of costs reported for managed hunts ($83 to $237 per animal harvested), suggesting that there is a
minimal to no cost savings by using citizen hunters.
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Managed hunts are also less efficient in meeting ungulate reduction project goals when compared to
sharpshooting. Doerr et al. noted that the highest harvest rate (0.55 deer per hour) was achieved when
sharpshooters shot over bait. This was compared to hunting, which resulted in a rate of 0.03 deer per hour
or 31 hunter-hours per deer killed. In addition to harvest rates, sharpshooting is also more selective than
hunting. As the reduction in does was the primary goal, 59% of the hunting harvest was females, whereas
63% of the sharpshooting harvest was females (Doerr et al. 2001).

In addition to cost and efficiency, safety is also an issue to consider when using lethal control methods. It
is suggested that sharpshooting offers safety features that a typical managed hunt does not. For example,
sharpshooting over predetermined bait sites can establish shooting lanes and backstops. Also,
sharpshooting can take place when park visitation is low or absent, reducing or eliminating public safety
concerns. It is not suggested that hunts are not safe, and in areas where they are used, safety is a major
concern that is addressed. However, the extensive planning and oversight that would be required to ensure
a level of safety comparable to wildlife professionals engaged in sharpshooting activities would likely
make a managed hunt less feasible.

The safety of park visitors and security in developed areas are concerns at Rock Creek Park. Fully
addressing these two issues would reduce the area where a managed public hunt could occur, limiting its
usefulness. For example, due to developed areas and potentially occupied buildings, approximately 20%
of the park would be closed to a managed hunt. This percentage would increase as buffer zones around
roads and parking areas would also be created to ensure visitor safety. In addition, the topography of the
park would further limit public hunter access to more remote areas of the park. These necessary safety
and security restrictions, as well as the landscape of the park, would make it difficult to meet the purpose,
need, and objectives of this planning effort.

Several potential problems associated with a managed hunt could seriously impact its effectiveness as a
management tool, especially over the long term. The critical assumption in using managed hunts is that an
adequate number of hunters would participate annually. This assumption is extremely important because
without adequate hunter numbers, management actions would likely fail or be postponed for a year,
allowing ungulate populations to continue to increase. A number of studies that have analyzed managed
hunts have shown that retaining adequate hunter numbers is difficult, especially as ungulate densities drop
and management enters the maintenance phase. Hansen and Beringer (1997) noted that “managed firearm
hunts . . . lasting more than two consecutive days are not cost effective because participation and harvest
decline sharply after day 2.” In fact, they experienced difficulty in recruiting adequate hunters for areas
where hunts had already been conducted. Kilpatrick and Walter documented a 66% decline in hunter
applicants in Connecticut from the first to the second year of a controlled hunt. This translated into a 26%
decrease in hunter participation after one year (Kilpatrick and Walter 1999). Without consistent annual
hunter effort, long-term management through public hunting would likely be unsuccessful.

In conclusion, the NPS considered and rejected a managed public hunt as a reasonable alternative for this
plan for the following reasons: (1) implementing a public hunt in this park would require changes to basic
NPS regulations and policy or an act of Congress; (2) case law supports dismissing an alternative that
would require a major change in long-standing basic policy; (3) other direct removal alternatives, such as
using agency personnel as sharpshooters, could be implemented without changing current laws and
policies and would better meet the purpose, needs, and objectives of the plan; and (4) other direct removal
alternatives raise fewer safety concerns and would have substantially the same environmental effects as a
managed hunt.

REPRODUCTIVE CONTROL OF BUCKS

Another form of reproductive control includes sterilization of bucks. In a study of sterilization of feral
horses, sterilizing only dominant harem stallions resulted in relatively modest reductions in population
growth. Substantial reproduction may occur even when 100% of the dominant harem stallions are
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sterilized if other males perform as little as 10% of the breeding. Adequate suppression of population
growth may be attained only if a large proportion of all males in the population are sterilized (Garrott and
Siniff 1992).

Another study on the use of vasectomy on wolves (Canis lupis) suggested that population reduction
depends largely on the degree of annual immigration. With high immigration (which could be expected at
Rock Creek because of the presence of deer on neighboring parklands), periodic sterilization produced
only moderate reductions in population size relative to an untreated population. Similar reductions in
population size were obtained by periodically removing large numbers of wolves (Haight and Mech
1997).

Under this alternative, long-term population stability would become an issue, along with genetic
variability (a few non-dominant bucks could breed the entire herd). If females did not become pregnant,
their estrous cycle could be extended, resulting in later pregnancies and lower survival for fawns born
later in the year (as a result of a higher winter-kill potential). The population dynamic and make up of the
herd could suffer under this alternative.

Because of the concerns described above relating to effectiveness, population stability, and genetic
variability, this alternative was dismissed from detailed analysis.

WOLF REINTRODUCTION

Relationships between predators and prey are complex, and the impact of predators on herbivore
populations is variable (McCullough 1979). Wolves are efficient deer predators, but they have been
eliminated from much of the United States. Reintroducing these predators into Rock Creek Park would
not be feasible due to a lack of suitable habitat. Wolves have home ranges averaging 30 square miles
when deer are the primary prey (Mech 1990), which is much larger than Rock Creek’s 4.7 square miles.
Most of the park area is surrounded by an urban or suburban environment, making it inappropriate for
such predators to be reintroduced (MD DNR 1998). Other native animals, as well as domestic pets, could
also become potential prey if wolves were reintroduced to the Rock Creek area.

For the reasons described above relating to effectiveness, habitat limitations, and human safety concerns,
reintroduction of wolves was dismissed as a reasonable alternative.

CAPTURE AND RELOCATION

Capturing deer within Rock Creek Park and relocating them would be in violation of NPS policy
regarding translocation, outlined in a Director’s CWD Guidance Memorandum of July 26, 2002 (NPS
2002a). Even if the policy was not in effect, relocating deer to areas a sufficient distance from the park to
ensure that they would not return would require permits, and because of concerns of CWD testing,
possible quarantine processes would be required. Given the abundance of deer in Maryland and most of
the United States, recipients for such a program would be very limited. Also, live capture and relocation
methods can result in high mortality rates among captured and/or relocated deer. Implementation of this
alternative could result in the death of more than 50% of the deer during the first year after release (Jones
and Witham 1990). In one study only 15% of the relocated deer survived one year after relocation
(O’Bryan and McCullough 1985). Due to the concerns discussed above relating to policy, costs,
feasibility, and high mortality, capture and release was dismissed as a reasonable alternative.

SUPPLEMENTAL FEEDING

Providing supplemental food sources for deer would potentially decrease browsing pressure on vegetation
resources at Rock Creek Park. However, increasing food sources would increase deer health and
reproduction, leading to a growing deer population. In the long term this would compound problems
associated with high deer numbers (MD DNR 1998). For these reasons, this alternative was dismissed.
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FENCING THE ENTIRE PARK (OR EXCLUSIVE USE OF FENCING)

The entire park unit could be fenced to prevent deer from entering or leaving. A fence approximately 8
feet high would be needed to prevent deer from jumping over the barrier. However, vegetation within
Rock Creek Park would continue to suffer the effects of deer browsing, the deer population within the
fenced area would continue to increase, and the health of the contained herd would suffer. Therefore, all
deer within the fenced area would either need to be removed or the deer population within the fence
would need to be managed with other methods to meet the objectives of the park management plan. For
these reasons, this alternative was dismissed.

Exclusive use of fencing would not be sufficient to protect sensitive plant species and allow for forest
regeneration. To protect sufficient area, fencing would need to cover a large portion of the park, and this
would result in unacceptable impacts to visitor use, visual quality of the park, the cultural landscape of the
park, and other wildlife species. Areas not fenced would be subject to increased pressure from deer
browsing. For these reasons, exclusive use of fencing without other action to reduce deer numbers was
eliminated as a reasonable alternative, but fencing was included as a component of alternative B.

CONTRAGESTIVES

A contragestive is an abortion drug applied after a doe becomes pregnant that terminates the pregnancy.
Therefore, this method would need to be implemented annually. Depending on the stage of pregnancy, the
drug could make the delivery of a dead fetus difficult if it is late in the pregnancy; however, if applied too
early a doe could become pregnant again. Efficacy is approximately 75% to 80% depending on timing.
Contragestive agents provide two distinct differences from contraceptive control methods: the time of
application (during pregnancy rather than prior to) and the potential harm to the deer. This method could
be used in conjunction with a contraceptive program to supplement their effectiveness, essentially treating
animals missed with contraceptive treatments or those where the treatment was not effective. The
difficulty then becomes how to determine which deer are pregnant. This would require either substantial
monitoring/observation of the deer or recapturing of does to check for pregnancy.

Given the number of deer in the area and the size of the park, implementation of contragestives on a large
scale would not be feasible due to the amount of staff time and monitoring required deeming it effective.
Even on a limited scale, the use of other reproductive control measures would provide greater efficacy
and efficiency than contragestives. In addition, contragestives may be considered inhumane because of
their mode of action and there is potential to harm the doe. There is also concern about potential effects to
non-target species (through food chain transfer). Therefore, the park has dismissed the use of
contragestives as a reproductive control option.

WIDESPREAD USE OF REPELLENTS

Although limited use of commercially available repellents would be considered in small areas around
landscaped vegetation, large-scale application of repellents is not practical due to the need for frequent
applications resulting in high application cost, label restrictions on use, and variable effectiveness.
Repeated applications of spray repellents would be necessary due to weather and emergence of new
growth. Because the effectiveness of repellents is variable and is least effective with high deer densities
and size of the areas that would require treatment, repellent use within the park as a management
alternative was dismissed.

LANDSCAPE MODIFICATION/PLANTINGS

White-tailed deer are very adaptable animals and they will adjust their diets to available food sources.
Therefore, trying to manage a deer population through managing the habitat to manipulate deer feeding
behavior and movements in a highly fragmented environment, surrounded by suburban land uses would
be extremely complex, inefficient, and likely unsuccessful.

90 Rock CREEK PARK



Consistency with the Purposes of the National Environmental Policy Act

Introducing plantings of non-palatable species on a parkwide scale would not be feasible. Typically, non-
palatable plants are those that are nonnative and often invasive, which is counter to the goals of most
parks, including Rock Creek. The effort needed to replace existing palatable vegetation with non-
palatable would be extensive and the result expected is that deer would eventually adapt to the available
food source. Additionally, removal of large areas of existing vegetation would have adverse effects on
other wildlife species.

Landscape modification does not appear to be a viable option for reasons described above. Additionally,
landscape modification actions to discourage deer density would also negatively impact other wildlife.
Drastic landscape modification actions, such as removing large tracts of forests to eliminate deer cover,
would require additional NEPA documentation. Based on the reasons above, this alternative was
dismissed.

SPEED LIMIT REDUCTION

Implementation of a reduced speed limit through the park, with the intent to reduce deer/vehicle
collisions, was raised by the public in public scoping as a desired action for the park to consider.
However, this is not consistent with the objectives of the park nor would it address the problem being
addressed by this plan, the overbrowsing of vegetation by deer. Therefore, this was not considered as an
alternative element.

CONSISTENCY WITH THE PURPOSES OF THE NATIONAL ENVIRONMENTAL
POLICY ACT

The National Environmental Policy Act requires an analysis of how each alternative meets or achieves the
purposes of the act, as stated in Section 101(b). Each alternative analyzed in a NEPA document must be
assessed as to how it meets the following purposes:

(1) fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations;

(2) assure for all Americans safe, healthful, productive, and esthetically and culturally
pleasing surroundings;

(3) attain the widest range of beneficial uses of the environment without degradation,
risk of health or safety, or other undesirable and unintended consequences;

(4) preserve important historic, cultural, and natural aspects of our national heritage and
maintain, wherever possible, an environment that supports diversity and variety of
individual choice;

(5) achieve a balance between population and resource use that would permit high
standards of living and a wide sharing of life’s amenities; and

(6) enhance the quality of renewable resources and approach the maximum attainable
recycling of depletable resources.

The CEQ has promulgated regulations for federal agencies’ implementation of NEPA (40 CFR Parts
1500-1508). Section 1500.2 states that federal agencies shall, to the fullest extent possible, interpret and
administer the policies, regulations, and public laws of the United States in accordance with the policies
set forth in the act (sections 101[b] and 102[1]); therefore, other acts and NPS policies are referenced as
applicable in the following discussion.
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Alternative A: No Action

Alternative B: Combined Non-Lethal Actions
Alternative C: Lethal Action

Alternative D: Combined Lethal and Non-Lethal Actions

ENVIRONMENTALLY PREFERRED ALTERNATIVE

The NPS is required to identify the environmentally preferred alternative in its NEPA documents for
public review and comment. Guidance from the CEQ states that the environmentally preferred alternative
is “the alternative that causes the least damage to the biological and physical environment; it also means
the alternative which best protects, preserves, and enhances historic, cultural, and natural resources”
(CEQ 1981). Alternative D was selected as the environmentally preferred alternative, because it is the
alternative that would best protect the biological and physical environment by ensuring an immediate
reduction in deer population numbers that could be sustained with proven methods over the life of the
plan. Alternative D would also best protect, preserve, and enhance the cultural and natural processes that
support the park’s forests and cultural landscapes by providing multiple management options to maintain
low deer numbers. Although alternatives C and D are very close in meeting the guidance for identification
of the environmentally preferred alternative, alternative D was selected primarily because it provides the
park with the ability to select the least environmentally damaging option as science and technology
advance. Alternatives A and B were not considered environmentally preferred because of their lack of
effect on the deer population numbers, which would result in potential or continued adverse impacts on
the biological and cultural resources of the park over the life of the plan.

NATIONAL PARK SERVICE PREFERRED ALTERNATIVE

To identify the preferred alternative, the planning team evaluated each alternative based on its ability to
meet the plan objectives (see table 11) and the potential impacts on the environment (“Chapter 4:
Environmental Consequences”). Alternative D was identified as the NPS preferred alternative.

Both alternatives C and D fully meet the plan objectives and are very close in their meeting of all
objectives and their relative impacts. However, alternative D provides for the opportunity to use a wider
variety of management methods, including reproductive control, which would be an option when the
criteria established by the planning team are met. Alternative D provides for an efficient initial removal of
deer, and the flexibility to address future removals in different ways. If reproductive control is used, there
could be reduced impacts relating to visitors, safety, and the environment, by eliminating the need to

close the park for extended periods of time and limiting the time that shooting would occur in the park.

Alternative B partially meets some of the objectives, because of the lack of immediate reduction in deer
numbers and the uncertainty that the deer density goal would be achieved even over an extended period of
time. Alternative A (no action) fails to meet or fully meet the objectives of the plan, since no action would
be taken to reduce deer numbers or effect a change in conditions that are the basis for the purpose of and
need for action.

NPS will consider comments on this Draft Plan/EIS and may modify or adjust the preferred alternative
accordingly. Any modifications or adjustments will be disclosed in the published Final EIS. A Record of
Decision will follow the Final EIS and will be made available to the public.
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AFFECTED ENVIRONMENT

The “Affected Environment” describes existing conditions for those elements of the natural and cultural
environments that would be affected by the implementation of the actions considered in this Draft White-
tailed Deer Management Plan / Environmental Impact Statement (plan/EIS). The natural environment
components addressed include vegetation; soils and water quality; wetlands and floodplains; wildlife and
wildlife habitats (including deer); and rare, unique, threatened, or endangered species. The Rock Creek
Park cultural environment includes cultural landscapes, soundscapes, visitor use and experience, visitor
and employee safety, socioeconomic resources, and park management and operations. Impacts for each of
these topics are analyzed in “Chapter 4: Environmental Consequences.”

VEGETATION

CURRENT VEGETATION STATUS AND ROLE OF DEER

Numerous studies within eastern deciduous forests have shown that browsing by white-tailed deer
(Odocoileus virginianus) at densities greater than 15 to 20 deer per square mile can influence forest
regeneration success (Hough 1965; Behrend et al. 1970; Marquis 1981; Tilghman 1989; Redding 1995;
Augustine and deCalesta 2003; Bowersox et al. 2002; Horsley et al. 2003; Sage et al. 2003). Deer impacts
on plant communities consist of three primary effects: (1) failure to reproduce, especially in slowly
maturing woody species where seedlings are killed; (2) alteration of species composition, which occurs
where deer remove preferred browse species and indirectly create opportunities for less preferred or
unpalatable species to proliferate; and (3) extirpation of highly palatable plants, especially those that were
naturally uncommon or of local occurrence (Langdon 1985). For more than 20 years, Rock Creek Park
has collected data on the park’s white-tailed deer population that has shown that the rising number of deer
may be adversely impacting plant
communities in the park.

Vegetation monitoring results have
demonstrated the role of deer in the current
vegetation status of the park. In analyses by
Hatfield (2005), data from the long-term
(unfenced) vegetation plots indicate that in
1991, 3.1 + 0.9% of the stems were browsed
compared to 31.1 +2.9% in 2003. During this
time, the shrub cover decreased from 54.63 +
5.9% in 1991 to 14.92 + 2.2% in 2003. Tree
seedlings decreased significantly from 1991
across all other years measured.

The number of tree seedlings to replace the
loss of a portion or all of a forest is called the
“stocking rate,” (or the tree seedling weighted
measure, appendix A). Tree seedlings were
weighted by height class because the taller
seedlings survive better than the shorter seedlings. The tree seedling weighted measures for 1991 through
2003 were all below the recommended level for successful forest regeneration; that is, 67% of the long-
term plots had less than 51 tree seedlings in all areas of the park (see discussion of action thresholds in
chapter 2). Preliminary data from 2007 (Hatfield 2008) reinforced this result. Seedling counts for all
height classes were near zero in 2007, and the tree seedling weighted measure was 2.26 + 0.32% for high
deer density conditions, far under the recommended value of 67%.

Corner marker of long-term plot
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Rossell et al. (2007) showed in analysis of 4 years of paired fenced and unfenced plot data that deer are
adversely impacting plant communities in the park. The greatest effects of deer browsing occurred nearest
the ground (0 to 30 cm, or about 12 inches) on structure and cover. The vegetation thickness measure is
used as an index for wildlife using the habitat for cover or concealment. Vegetation cover at the bottom
interval significantly increased by 30% in the paired-fenced plots compared to the paired-unfenced plots,
which remained unchanged over the 4 years. There was significantly less plant cover for native species in
paired-unfenced plots compared to the paired-fenced plots. This impact was seen in significantly less
herbaceous and woody plant cover.

OVERVIEW OF ROCK CREEK PARK VEGETATION

Rock Creek Park runs along the topographic break separating the Piedmont Plateau and the Atlantic
Costal Plain provinces. The vegetation in Rock Creek Park bears resemblance to both of these provinces
and is closely aligned with vegetation types described in the nearby states of Maryland, New Jersey,
Pennsylvania, and Virginia.

Approximately 80% (2,471 acres) of the park is covered with mature second growth forest that is
approximately 125 years old. Activities before the park’s establishment in 1890, such as timber cutting,
farming, and Civil War clearing, removed much of the original forest. A few large oaks (Quercus spp.)
still living in the park are estimated to be more than 275 years old and may be remnants of virgin growth.
Woodlands currently in the park are primarily a mixture of deciduous species typical of the eastern
deciduous forest in the later stages of succession (NPS 2005d).

Rock Creek Park consists of the largest unbroken
forest in the Washington metropolitan area, providing
habitat for much of the city’s wildlife and acting as an
important contributor to the region’s biodiversity. Past
surveys have shown that the main unit of Rock Creek
Park (Reservation 339) serves as a major reservoir of
native flora for the region (NPS 2005a). Within Rock
Creek Park, the deciduous forested habitat is
characterized by an overstory dominated by tulip
poplar (Liriodendron tulipifera) with fewer numbers of
hickory (Carya) species, green ash (Fraxinus
pennsylvanica), American beech (Fagus grandifolia),
white oak (Quercus alba), northern red oak (Quercus
rubra), southern red oak (Quercus falcata), and black
Forest vegetation at Rock Creek Park locust (Robinia pseudoacacia). Dominant understory

species in the forest include saplings, American holly
(Ilex opaca), spicebush (Lindera benzoin), greenbrier (Smilax spp.), Japanese honeysuckle (Lonicera
Jjaponica), English ivy (Hedera helix), and poison ivy (Toxicodendron radicans). There are also remnant
Virginia pines (Pinus virginia) that occur mostly as scattered individuals or small clusters, as well as
pine-oak mixed woodlands. Other vegetative types in the park include maintained lawns with landscaped
trees and shrubs, including American holly, pin oak (Quercus palustris), willow oak (Quercus phellos),
and tulip poplar saplings; and shrubs including witch hazel (Hamamelis spp.) and smooth serviceberry
(Amelanchier arborea).

FOREST COMMUNITIES

Figure 5 depicts the primary vegetation cover types found within Rock Creek Park. The primary forest
associations in the park are also shown on figure 5, listed in table 13, and described below, based on the
summaries provided in the National Biological Survey (NBS)/NPS Vegetation Mapping Program’s
Vegetation Classification of Rock Creek Park (The Nature Conservancy 1998).

94 Rock CREEK PARK



— e 1
%%Bz 353 3 5
P n =
; iy @ A . A =
B®H Nk 0
SH b@@_\ SR 2.
elubiin B3 \ 3= T
\ O e [
@ .Ehafma 1 /
2 z 2 T £ 133U53 10USIA
oa oy e 3 o3\ S| B 4 z
uolbulysepn 1 o 2 & 0L 21 |3 ALISHIAIN(
k§o v»be % & = NMOLID™03D
:@W @ A A 30 =
puejhien & 3]t e PTG
i S z &
& ot B = 2 o>
oM # & &
o 5 80 & )
&
& =
%»e/ Kd S @
5 q o © £ epyioid
< et 7S S 1
@ o Elh T 2
2[5 = |
g 2
35 uIppuEy A
o 15 prene &
M 2 ¢ (Ve EH
bl
15 B 3 5
N _— ) 2
R 3 L |
q %
5 e
) xo\mv "
= 0, i 15 J54I0g
%, ES
S 4 2
2
15 0/feL fel S W
V& &
%, 5
P4, Z
%
oty
P 4
El
AM\u Ay
5 Y,
£
pagunisig uequn [
sore [
spuejssed mopesN [
$931L Yum sumeT/ssed pabeuey [ 2 peoy Joley ——
sume-/sseln pabeuepy z 91L1SI9U| e
=
2
dep Adoue) isauo4 g Aiepunog PUISIQ =—
g
seasy qunys [ o Aiepunog ied
159104 JeQ-auld elulbiIp
0 . 9303 [eApa —.vcwmﬂ
159104 3eQ paxI-auld A|jo]jqo Auuy pasy s2iiem
153104 ysy usain-asoweds [ 8661 - :O_umwwmw> q w.:..m_"_

153104 yeQ nuisayd [
159404 Jejdod dijng

159104 a|ddehe|p/eO SHYM-Yd93g
O JUeLIBA UD338/320 PAXIN
152404 s|ddelen/3e0 SHUM

yo93g 40 jueniep Jejdod ding/ydasg [
(2dAQ d1sse|D) 159404

a|ddefey/Me0 auym-y>eag [

elqwin|o) J0o uIsIq
sHun aed }aa4) >doy

puaba uoneyabap







TABLE 13. FOREST ASSOCIATIONS FOUND WITHIN ROCK CREEK PARK

Vegetation

Major Tree or .
Shrub Species BT Tree- e el Percent Cover
Forest Type Species - Acreage .
— Common —— in Park
N Scientific Name
ame
Beech-White Beech Fagus grandifolia
Oak / Mayapple )
Forest White oak Quercus alba _ 996.27 (Most_ _
widespread association 33.2%
Podophyllum across the park)
Mayapple peltatum
Mixed Oak- Beech Fagus grandifolia .
Beech Variant 619.38 20.7%
Oak Quercus spp.
Beech Fagus grandifolia
Beech-Tulip
) . 194.72 6.5%
Poplar Variant Tulip (yellow) Liriodendron tulipifera
poplar
. . 245.87
Tulip Poplar Tulip (yellow) Liriodendron tulipifera | (Scattered throughout the 8.2%
Forest poplar
park)
Chestnut oak Quercus prinus
Chestnut Oak 114.69
Black oak Quercus velutina (Restricted primarily to 3.8%
Forest hilltops)
Huckleberry Gaylussacia baccata
Sycamore-Green Sycamore Platanus occidentalis 185.93
Ash Forest (Occurs only in floodplains, 6.2%
Fraxinus along narrow stream e
Green ash . ! .
pennsylvanica corridors in the park)
Loblolly Pine- Loblolly pine Pinus taeda
Mixed Oak ] 77.24
Forest White oak Quercus alba (Although uncommon in
the park, widespread on o
Soltjthern red Quercus falcata the coastal plain from New 2.6%
oa Jersey, Maryland, Virginia,
and south)
Post oak Quercus stellata
Virginia pine Pinus virginiana
White oak Quercus alba
Virginia Pine- Southern red 37.08 o
Oak Forest oak Quercus falcata (Uncommon in the park) 1.2%
Post oak Quercus stellata
Black oak Quercus velutina
82.4%
(% of acres
TOTAL 247118 forested in the
park)
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The beech-white oak / mayapple association is found on moderately dry slopes or gentle gradients on
well-drained acidic sandy loam soils. The canopy is dominated by white oak, beech, and tulip poplar, and
subcanopy and shrub layer species include American holly, flowering dogwood (Cornus florida), and
mapleleaf viburnum (Viburnum acerifolium), which often forms a well-defined shrub layer. Herbaceous
composition ranges from sparse to dense depending on soil type, disturbance history, and moisture.
Typical herbaceous species include mayapple and jack-in-the-pulpit (Arisaema atrorubens). Christmas
fern (Polystrichum acrostichoides) may be locally abundant, typically on hillsides.

Two variants of the beech-white oak/mayapple forest occur in the park; their composition and location
relate to the local soil moisture regime. The mixed oak-beech variant occurs on drier sites, while the
beech-tulip poplar variant occurs on more mesic (moderately moist) sites. The mixed oak-beech variant
is characterized by a greater percent cover of oaks and less dominance by tulip poplar. The canopy is co-
dominated by a mix of red oak, black oak, white oak, and chestnut oak. Beech usually occurs in the
subcanopy and mapleleaf viburnum is common, but spicebush, hornbeam (Carpinus caroliniana), and
jack-in-the-pulpit are conspicuously lacking or sparse, which distinguishes this from the classic beech-
white oak-mayapple association. On the other hand, the beech-tulip poplar variant is characterized by a
dominance of tulip poplar and beech in the canopy and subcanopy. Hornbeam is very characteristic and
spicebush and viburnums (Viburnum spp.) are common in the shrub layer. The herb layer may be diverse,
with jack-in-the-pulpit more prevalent. This variant often occurs near streams although not on the
floodplain itself.

The tulip poplar association occurs on mesic, mid-slope to low-slope sites that were cleared and/or
cultivated at one time. The canopy is dominated by tulip poplar, with no co-dominants. Tulip poplar and
box elder (Acer negundo) comprise the subcanopy and spicebush and blackberry (Rubus allegheniensis)
are present in the shrub layer. These sites tend to be weedy and nonnative plants are often prevalent.

The chestnut oak forest (chestnut oak-black oak / huckleberry association) occurs on ridgetops, upper
slopes, and south-facing slopes on rocky soils with little organic matter. Surface runoff and erosion are
common and of concern. There is a predominance of chestnut oak and blackgum (Nyssa sylvatica) and an
absence or sparse cover of white oak. Red oak and/or black oak and red maple (Acer rubrum) are often
present but sparse. Serviceberry (Amelanchier spp.) and sassafras (Sassafras albidum) are typical in the
subcanopy and vines such as greenbrier and grape (Vitis spp.) are common. Characteristic shrubs include
blueberry (Vaccinium pallidum), huckleberry, mountain laurel (Kalmia latifolia), and azalea
(Rhododendron periclymenoides). The herbaceous layer tends to be sparse or absent.

The sycamore-green ash association is a floodplain forest, found along stream banks, low terraces, and
other areas subject to temporary or irregular flooding. It occurs mostly on Codorus silt loam, with smaller
deposits of sand and gravel intermixed on small tracts of 30 to 40 acres. The canopy is characterized by
sycamore and box elder, with red maple and tulip poplar often co-dominant with the sycamore. Green
ash, white ash (F. americana), and hickory species are frequent associates. The shrub layer may be
dominated by spicebush, with black haw (Viburnum prunifolium) occurring less frequently. Characteristic
herbaceous species include jewelweed (Impatiens capensis), mild water-pepper (Polygonum
hydropiperoides), jack-in-the-pulpit, enchanter’s nightshade (Circea quadrisulcata), skunk cabbage
(Symplocarpus foetidus), and others.

The loblolly pine-mixed oak association is found exclusively on Joppa soils in the park, which are well-
drained to excessively well-drained sandy loams of the coastal plain, on mid- to lower slopes or in
sheltered ravines. This association is distinguished by the relatively high diversity of tree species,
including a number of species that are not common at other locations in the park. No single species is
dominant in the canopy. The community is characterized by the presence of black cherry (Prunus
serotina), sweet gum (Liquidambar styraciflua), loblolly pine, blackjack oak (Q. marilandica), chestnut
oak, post oak, and southern red oak. Willow oak is typical in the subcanopy and shrub layer. Beech tends
to be absent or sparse. Typical shrubs and vines include Pennsylvania blackberry (Rubus pennsylvanicus),
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greenbrier, Virginia creeper (Parthenocissus quinquefolia), arrow-wood (Viburnum dentatum), poison
ivy, and grape. The herbaceous layer tends to be patchy, with seedlings of canopy tree species.

The Virginia pine-oak association occurs on well-drained soils of hilltops in the park. It is an early to
mid-successional forest characterized by the presence of Virginia pine in the canopy. Associates include
white oak, southern red oak, post oak, black oak, tulip poplar, and beech. Mapleleaf viburnum is typical
in the shrub layer and herbs tend to be sparse.

Shrub areas in the park are found in forest openings, either along ecotones or in small gaps within the
forest matrix. These occur on many different soil types and are an early successional stage, often with
many exotic species. Typically seen are vines growing over blackberry, spicebush, and/or tree seedlings
of tulip poplar, cherry, or slippery elm (Ulmus rubra).

Meadow habitats are also present in the park, with a total of 15 small meadow areas ranging in size from
0.3 to 4 acres. The meadow areas are composed mostly of deep grass and other herbs that grow when
frequent mowing of lawn areas is stopped.

Some wetland vegetation is found in small areas of the sycamore-green ash association adjacent to Rock
Creek (see the “Wetlands and Floodplains” section). Most wetland vegetation that naturally occurred
along Rock Creek has been eliminated and replaced with seeded and transplanted species as the land was
developed. The selection of species used for landscaping was based primarily on aesthetics and growth
characteristics in the past, but now only native species are used unless a specific species is needed as part
of a cultural site.

EXOTIC INVASIVE SPECIES

BACKGROUND

Invasive nonnative plants (exotic species) seriously threaten the integrity of native habitats, including
eastern deciduous forests, by aggressively displacing and killing native plants, altering native habitats,
and stifling forest regeneration. Exotic species populations have been slowly increasing over the past
century or more and seem to have exploded within the last 30 years. The exotic species problem is
particularly acute in urban parklands where extensive edges and frequent human disturbances enhance
opportunities for aggressive exotic plants to become established, such as at Rock Creek Park (NPS
2004a).

Ornamental vines like Asiatic bittersweet (Celastrus orbiculatus), porcelain berry (Ampelopsis
brevipedunculata), and English ivy kill trees along the edges of forest openings. Multiflora rose (Rosa
multiflora) forms occasional dense thickets that out-compete native shrubs and ground covers.
Herbaceous invaders like lesser celandine (Ranunculus ficaria) and Japanese stiltgrass (Microstegium
vimineum) blanket the floodplain, crowding out native herbaceous species and, in some cases, changing
soil chemistry to make it harder for native plants to recover. Most invasive plants get started in open,
disturbed areas where there is ample space and light. However, several of the most aggressive invaders
Asiatic bittersweet, English ivy, burning bush (Euonymous alatus), privet (Ligustrum spp.), nonnative
viburnums (Viburnum plicatum, V. dilatatum, and V. sieboldii), Japanese barberry (Berberis thunbergii),
garlic mustard (A/liaria petiolata), lesser celandine, and Japanese stiltgrass also penetrate undisturbed
forest interiors, reducing light levels to the forest floor, limiting regeneration, and displacing native shrubs
and saplings (NPS 2004a). Deer can promote nonnative species through habitat alteration (disturbance to
vegetation and soils from trampling) and through seed dispersal from seeds carried on their coats or found
in fecal matter (Vellend 2002; Vellend et al. 2004; Williams and Ward 2006).

The threat of exotic species in Rock Creek Park was recognized as early as the 1970s, when control
efforts were undertaken against kudzu (Pueraria lobata) in the park. During the late 1970s, research
specialists began studying the effects of several of the most aggressive vines including English ivy,
wisteria (Wisteria sinensis), and kudzu. Park staff implemented various pilot projects to document the

DRAFT WHITE-TAILED DEER MANAGEMENT PLAN / ENVIRONMENTAL IMPACT STATEMENT 99



Affected Environment

spread of exotic species and find treatments for the most obvious threats. A research project was initiated
in 1996 to determine the environmentally safest and most effective means of controlling woody vines,
especially Asiatic bittersweet and porcelain berry, which were identified as the most ecologically
damaging exotic species in the park. All other woody exotic species identified were also treated to avoid
having one exotic plant replace another. During this research, staff treated not only the test plots, but also
began to treat woody exotic species in large areas within the northern floodplains of the park. Another
three-year research project (2000-2002) determined effective control methods for the invasive spring
ephemeral lesser celandine. These studies have provided valuable information about how to control these
most serious exotic plants. Through this research, park staff learned a great deal about the biology of the
various species invading parklands and control methods for those that have been identified in the past
(NPS 2004a).

The park began an invasive exotic plant management program in 1996 and efforts have thus far been
directed at extending the areas treated during the research. Research plots were positioned in the densest
areas of Asiatic bittersweet and porcelain berry and at the upstream end of Rock Creek in the park.
Starting at these heavily infested areas allowed staff to remove the seed source for many woody vines in
the Rock Creek floodplains. These floodplains also contain ephemeral ponds, an important wildlife
habitat. In 2004, the park completed a draft of the “Invasive Exotic Plant Management Plan” (NPS
2004a). The purpose of this plan is to describe the principles under which exotic plant management will
be prioritized and undertaken for all the natural areas within the park. The plan details methods to be
used, with the understanding that methods will be adapted as more effective and efficient methods are
developed and/or monitoring indicates that current methods are ineffective.

EXOTIC INVASIVE SPECIES IN ROCK CREEK PARK

There are currently 286 nonnative vascular plant species known to exist in the park, which vary widely in
terms of their current and potential ecological effects. Some nonnative species have naturalized, but are
not expected to cause damage to the ecosystem by displacing native species or changing the critical
characteristics of the system, while a few species are ecologically destructive when allowed to spread.
Several factors influence the relative adverse effects of a given exotic plant species:

e invasiveness, based on its life history
e potential ecological harm

e treatment potential

e discreteness of population

Based on literature searches and direct observation, the park’s natural resource management staff
identified 56 of the 286 species that seem to be negatively impacting the park’s natural resources or have
the potential to do so. Based on FY 2007 and 2008 expenditures to date, the park is spending about
$100,000 annually on invasive plant species control, including staff and volunteer time and contracted
work (K. Ferebee, pers. comm. 2008¢).
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SOILS AND WATER QUALITY

SoILS

The primary concern related to soils and deer management identified in this plan/EIS is the potential for
greater erosion as a result of increased deer browsing, which can reduce vegetative ground cover and
result in sedimentation in the waters associated with the Rock Creek watershed. As detailed in the 1976
Soil Survey for the District of Columbia (USDA 1976), 25 major soil types are documented within Rock
Creek Park. Nearly all of these are moderately erodible, as indicated by their soil erodibility factor (K),
which indicates the susceptibility of the whole soil to sheet and rill erosion by water. Possible values of K
range from 0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible the soil is to
sheet and rill erosion by water. For the purposes of this analysis, soils with an erodibility factor of 0.20 to
0.40 are considered moderately erodible, and soils with an erodibility factor greater than 0.40 are
considered highly erodible. Therefore, based on the available soil survey data, most of Rock Creek Park’s
soils are identified as being moderately erodible, and two (Beltsville silt loam and Christiana silt loam)
are highly erodible (USDA 1976). Both of these are found only in the Fort Circle Parks east of Rock
Creek Park where deer are not currently found.

The degree of erodibility that soils exhibit is determined by physical factors such as drainage,
permeability, texture, structure, and percent slope. The rate of erodibility is based on the amount of
vegetative cover, climate, precipitation, proximity to water bodies, and land use. Disruptive activities
accelerate the natural erosion process by exposing these erodible soils to precipitation and surface runoff,
and those erodible soils found on steeper slopes and along the stream banks in the park would be
susceptible to impacts from vegetation removal and trampling.

Currently, the park’s soil resources are being adversely affected by accelerated erosion, compaction, and
deposition caused by human activities inside and outside the park boundaries. Some areas that receive
heavy visitor use are subject to soil compaction, removal of vegetation cover, and erosion. This is
particularly evident along streambanks, at picnic groves and other popular recreation areas, and along
heavily used or infrequently maintained trails. Accelerated streambank erosion is occurring as a result of
increased runoff from the upstream watershed in the northern portion of the park. Associated deposition
of some of the eroded soils is occurring in the floodplains in the central and southern portions of the park
and parkway (NPS 2005a).

WATER QUALITY

ROCK CREEK WATERSHED OVERVIEW

As mentioned above, the primary issue relating to water quality and deer at Rock Creek Park is the
potential for siltation from eroding soils or construction of exclosures near streams. Rock Creek is the
primary water feature within Rock Creek Park. The creek flows from its headwaters in Laytonsville,
Maryland, through Montgomery County, Maryland, and the northwest portion of Washington, D.C., to
join with the Potomac River at Georgetown. The watershed is approximately 76.5 square miles with 15.9
square miles contained within the District of Columbia (DCDOH 2004a).

Two major tributaries drain into Rock Creek within Rock Creek Park. Broad Branch, which enters from
the northwest, just opposite the intersection of Blagden Avenue and Beach Drive, and Piney Branch,
which enters Rock Creek from the northeast at Piney Branch Parkway, approximately one-half mile south
of Broad Branch. Sixteen smaller tributaries enter Rock Creek in Rock Creek Park. Figure 6 depicts the
major watercourses and drainages in the Rock Creek watershed.
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EXISTING WATER QUALITY

An estimated 500,000 people reside within the Rock Creek Watershed, with approximately 70% of
residential development occurring upstream from Rock Creek Park. Much of the developed area consists
of impervious surfaces, such as buildings, roads, and driveways. Impervious surfaces (such as concrete
and pavement) decrease the amount of rainfall that reaches the soil and increase the volume and velocity
of stormwater that enters surface drainages during storms. The high level of development and increase of
impervious surfaces within the watershed has led to increased stormwater runoff, which has damaged
Rock Creek and its tributaries by increasing the amount of sedimentation in the creek, as well as carrying
other pollutants into creek waters (NPS 2005a). Increases in stormwater runoff within the watershed
increases the peak flow rates in Rock Creek, which increases the water velocities in the stream channel,
resulting in erosion along the stream banks and excessive sedimentation downstream. Stream erosion
activity widens the stream, reducing the depth of water during low flow periods and degrading the quality
of the stream as aquatic habitat. Within Rock Creek Park, erosion is primarily the result of bank
destabilization along drainage ways and tributaries of Rock Creek, and sedimentation and excess turbidity
are most apparent in the smaller tributaries that are spring-fed and have less upstream flow (K. Ferebee,
pers. comm. 2008a). Areas denuded of vegetation by deer browse, visitor use, or other disturbances also
contribute to stormwater runoff and increase the potential for erosion and the transport of sediments and
surface pollutants into adjacent water bodies.

Water quality in the Rock Creek watershed has been adversely affected
by inputs from the surrounding urban area, including runoff from bare
soils and construction sites (sediment); transportation corridors and
parking lots (oils and greases, metals, sediments); and lawns, stables,
and leaking sewer lines (coliform bacteria) (NPS 2005a). In 1996, the
District of Columbia submitted the Total Maximum Daily Load
(TMDL) Priority List and Report to the U.S. Environmental Protection
Agency (EPA) containing a list of waters that do not or are not
expected to meet water quality standards as required by Sections
303(d) of the Clean Water Act. These waters are then considered
“impaired” for certain constituents under the Clean Water Act
definition of impaired, which is not the same as the National Park
Service (NPS) definition of that term. The Section 303(d) list was
revised in 2002 based on additional water quality data. The TMDL for
Rock Creek within the District of Columbia was completed in 2004
(DCDOH 2004a). All segments of Rock Creek in the park are listed as
impaired by organics, bacteria, fecal bacteria, and metals (DCDOH
2004a).

The District also developed TMDLs for Rock Creek tributaries for organics and metals. Only Piney
Branch was considered impaired for metals, while all tributaries were considered impaired for organics
and fecal coliforms (DCDOH 2004b).

STREAM DESIGNATIONS AND WATER QUALITY STANDARDS

For the purposes of water quality standards, the surface waters of the District of Columbia are classified
based both on their current uses and the future uses to which the waters could be restored. Each
designation category has applicable water quality standards that are the principal water quality
management objectives for the park. The standards and classification of the District’s waters are
published in the District of Columbia Register, Chapter 11 of Title 21 DCMR (NPS 2005a).
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Wetlands and Floodplains

The District of Columbia Water Resources Management Division has designated Rock Creek and its
tributaries for restoration to meet all five beneficial use classes. The classes and the status of surface
waters in the park in meeting the standards associated with the classes are as follows:

e C(lass A is for primary contact recreation.

— These standards are not being met in Rock
Creek and its tributaries.

e C(lass B is for secondary contact recreation and
aesthetic enjoyment.

— These standards are not being met in Rock
Creek and its tributaries.

e C(lass C is for propagation of fish, shellfish, and
wildlife.

— The water quality in some of the
tributaries partially supports the Class C
designation, but the water quality of Rock
Creek does not currently support this designation.

e C(Class D is for protection of human health related to consumption of fish and shellfish.

— The Class D standards are partially supported below the Peirce Mill Dam. However, at
the time these standards were designated, the creek above the dam was not assessed for
support of the Class D standards, because the dam would continue to be a barrier to the
migration of fish until a fish bypass is completed as part of the mitigation program for the
Woodrow Wilson Bridge. This bypass has recently been completed.

Class E is for navigation.
— The Class E designation is supported in Rock Creek.

Rock Creek and its tributaries have also been designated “Special Waters of the District of Columbia” for
their scenic and aesthetic importance (NPS 2005a). It is intended that the water quality of such designated
waters be maintained and not allowed to degrade.

WETLANDS AND FLOODPLAINS

Wetlands and floodplains are of concern because the park has many riparian wetlands that border streams,
and the 100-year floodplain is found along the major streams and tributaries. Erosion and sedimentation
caused by deer trampling and eating/removal of vegetation could affect the quality of wetland habitat
similar to the effects described for soils and water quality, above. In addition, the exclosures that are
proposed under one of the action alternatives could be constructed in the floodplain.

WETLANDS

The Rock Creek watershed includes only a few areas designated as wetlands, as shown on figure 6.
Current National Wetland Inventory (NWI) maps do not classify either the main stem of Rock Creek or
its tributaries as wetlands, but do show several forested wetlands within the park boundaries (USFWS
NWI 2007). Six temporarily or seasonally flooded, forested wetlands (NWI designation of “PFO1” or
“palustrine forested broad-leaved deciduous™) are found along Rock Creek in the northern portion of the
park and in the Pinehurst Branch area. These forested wetlands are located within the primary floodplain
of the creeks and are typically covered by a sycamore-green ash forest (see the “Vegetation™ section for
more detail on this forest type). Other wetlands, not identified by the NWI (likely due to their small size),
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are in the narrow alluvial deposits of the Pinehurst Branch, Fenwick Branch, and Joyce Branch drainages
(NPS 2005a).

Vernal pools are widely scattered wetland features in the park, which are too small to appear on NWI
maps or included within the mapped forested wetlands. These are small, temporary pools or ponds that
typically appear during wet periods and are dry at other times. If they persist for four months or more,
particularly in the spring and early summer, these limited habitats can be breeding places for frogs, toads,
and salamanders. The U.S. Geological Survey Northeast Amphibian Research and Monitoring Initiative
has been surveying vernal pools and streams in Rock Creek Park since 2001 as part of a northeast region
amphibian monitoring program (NPS 2005a). In a parkwide inventory conducted in 2004, a total of eight
vernal pools were located (NPS 2005a). The number of vernal pools in the park today may be reduced
from the pre-urbanization era because of past draining or filling activities, stream bed scouring from
increased runoff that has resulted from development in the watershed upstream from the park, and
lowered water tables from incising of the stream channel or urban groundwater use.

Other important wetland-related features in the park include groundwater springs and seeps. These small,
wet areas are fed by relatively dependable flows of pollutant-free water. Several of these wetlands support
endemic, aquatic animal species such as amphipods and other macroscopic invertebrates. Researchers
from the U.S. Geological Survey Northeast Amphibian Research and Monitoring Initiative identified 35
springs and seeps in the park (NPS 2005a).

FLOODPLAINS

Rock Creek descends over 150 feet from the Maryland/DC line to its confluence with the Potomac River.
Flood levels in the park have been substantially affected by urbanization and associated increases in
impervious surfaces in the Rock Creek watershed. Stream flows in the main stem of Rock Creek during
storms are estimated to be more than double the predevelopment discharge (NPS 2005a).

Within Rock Creek Park, floodplain development is fairly restrictive, limited primarily to Rock Creek
itself. According to the Federal Emergency Management Agency’s flood insurance rate maps
(Washington, D.C., Community-Panel Number 1100010010B and 1100010020B. effective date:
November 15, 1985), the 100-year floodplain of Rock Creek ranges from 50 to 500 feet wide, depending
upon the topography (FEMA 1985). Figure 6 depicts the 100-year floodplain of Rock Creek and its
tributaries.

Four major park buildings are in the 100-year floodplain. Peirce Mill and the Miller Cabin are completely
within the 100-year floodplain. Portions of the Lodge House and the Edgewater Stables building are on
the fringe of the floodplain, but would not be subject to high velocities or deep water during flooding
(NPS 2005a). Normally, the NPS would avoid occupying floodplains within the park. However, except
for the Edgewater Stables, these buildings are historic structures that contribute to the significance of the
Rock Creek Historic District and their location is integral to their significance. As a result, Director’s
Order 77-2, with its accompanying Procedural Manual 77-2, Floodplain Management, does not apply to
these sites (NPS 2003c¢). Sections of Beach Drive and the Rock Creek and Potomac Parkway are within
the 100-year floodplain, as are a number of picnic groves and associated parking areas, picnic shelters,
and restrooms.

WILDLIFE AND WILDLIFE HABITAT

Deer can affect other wildlife and/or habitat by reducing habitat diversity through activities such as
browsing, trampling, and seed dispersal. Deer are also an integral part of the wildlife in Rock Creek Park.
The following subsections address both the white-tailed deer and other wildlife inhabiting the park that
could be affected by deer or deer management actions.
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WHITE-TAILED DEER

Deer management must take into account the species biology and its interactions with key components of
the habitat. It is essential to understand deer ecology, home ranges, population ecology, and factors, such
as disease, that can also affect the numbers and viability of deer in the park.

General Ecology

White-tailed deer are medium-sized ungulates, native to North America and regarded as one of the most
adaptable mammals in the world (Hesselton and Hesselton 1982). Among the reasons for this adaptability
are the hardiness, reproductive capability, wide range of plant species accepted as food, and the tolerance
deer exhibit when in close contact with humans.

Most abundant in the eastern woodlands, white-tailed deer are typically forest dwellers, but often frequent

wetlands or woodland openings while feeding. Deer also forage along forest margins, in orchards, and on

farmlands. When deer populations become excessive, damage to vegetation may result, and in addition,
their winter food may be reduced to the point where
starvation results (Martin et al. 1951).

The diet of white-tailed deer consists of twigs and
buds from shrubs and trees, as well as herbaceous
(non-woody) plants, which are eaten frequently in
spring and summer when they are abundant. Acorns,
blackgum fruits, persimmons, and other kinds of
fruits are consumed in late summer and fall. Some of
the plants that deer browse heavily in the winter
season are selected by necessity rather than choice
(Martin et al. 1951).

White-tailed deer are well known for their ability to
rapidly increase reproductive productivity given
abundant food resources, and to limit productivity in
the presence of less nutritious forage (Verme 1965;
Hesselton and Hesselton 1982). On good range containing
abundant food, deer tend to produce more than one young, usually
twins and sometimes triplets. Where food is limited, the number of
births is typically restricted to a single fawn, and sometimes the
doe does not ovulate (Morton and Cheatum 1946; Verme 1965;
Hesselton and Hesselton 1982). Nutrition plays an important role
in influencing the onset of puberty, with yearling (1.5-year-old)
does on submarginal range possibly remaining sexually immature,
while doe fawns on nutritious range possibly becoming
reproductively active as early as six or seven months of age
(Verme and Ullrey 1984). The potential for rapid expansion of
deer populations, coupled with the wide variety of plant species
deer consume, can result in substantial impacts to plant
communities (Marquis 1981; Shafer 1965).

Radio collared deer

Home Range and Deer Movement Outside the Park

The park performs limited radio telemetry studies. As reported in
chapter 1, park staff have collared five does with a radio
transmitter and recorded their movements since 2002. Data
collected from these does include the areas they use and the

-

Radio telemetry
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percent of time that the doe is inside or outside of the park. Preliminary data from the observational study
indicate that the area used by deer ranges from about 31 to 260 acres, and that time spent outside the park
ranges from about 5 to 42% (K. Ferebee, pers. comm. 2008d) Although this was a small and limited
survey to provide some basic information on deer movements, results indicate that home range varies
considerably among individual deer, with an “average” of 25% of time spent outside the park.

Population Size and Density

Several methods have been used over the years to assess the size of the Rock Creek Park deer population.
Spotlight counts have been conducted each September since 1996 to look at possible general population
trends over time. Surveys are conducted over a four-night period following the same 22-mile route that
covers the majority of Rock Creek Park (Reservation 339) and includes some roads in surrounding
neighborhoods. Deer are counted both inside and outside the park boundary. The deer count numbers
increased from an average of 16.5 per night in 1996 to a record average of 67.6 deer per night in 2003
(NPS 2005¢). In 2007, the average was 66.75 per night (K. Ferebee, pers. comm., 2008f).

Since 2000, sampling surveys to determine a population density have been conducted in November on a
shorter route (10.1 miles) using only park roads and counting only those deer within the park boundaries.
Dr. Brian Underwood of the U.S. Geological Survey trained Rock Creek Park staff to conduct the
sampling using the computer modeling program “DISTANCE” to calculate population density, estimating
62 deer per square mile within the park in 2000. Since that time, Distance Sampling has been repeated
annually in November, over three to four nights each year. Deer density has ranged between 52 and 98
deer per square mile. Current (2007) density is estimated at 82 deer per square mile (K. Ferebee, pers.
comm. 2008a, f). The results from the Distance Sampling surveys have not been published to date, but are
listed in table 2.

The deer population density in the park has varied and will continue to vary over time depending on
factors such as winter temperatures, snow depth and duration, disease, habitat conditions, deer
movements, and acorn production. However, based on spotlight surveys and Distance Sampling
observations between the mid-1990s and the present, the deer population has increased, and in the
absence of any population management measures, this trend is expected to continue over time, with some
fluctuations due to weather and other factors.

Factors that Can Affect Deer Health

Deer herds in poor physical condition have typically exceeded the nutritional carrying capacity (the point
at which deer herd health is at equilibrium with nutritional value obtained from forage). Poor herd health
indicates that the habitat has been stressed and is no longer supporting healthy deer (Eve 1981).

When deer population density is high, signs of nutritional stress, such as low body and internal organ
mass, low fecal nitrogen levels, and high prevalence of parasitic infections, typically occur. When deer
density is reduced to the nutritional carrying capacity, all of these indicators show improved condition
(Sams et al. 1998).

The park does not currently conduct any specific deer health studies. However, visual observations are
made of the herd and deer showing visible signs of disease are noted. To date, only parasites have been
noted by park staff (K. Ferebee pers. comm. 2007¢). Deer observed from road kills where bone marrow
was observed showed no signs of malnutrition (food is available both within and outside the park) and
there have been no known cases of deer disease in the park. General appearance of the herd, as noted
anecdotally by park staff, is relatively good, although some individuals appear thinner at the end of winter
(ribs staring to show), which is normal for that time of year (K. Ferebee pers. comm. 2008a).
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Diseases of Concern

A number of diseases of concern exist in eastern deer populations. These include parasites, malnutrition,
bluetongue virus, and epizootic hemorrhagic disease. Chronic wasting disease (CWD) has recently been
documented in West Virginia (more than 100 miles from the park). New documented cases in West
Virginia are being watched, as it is thought to be spread easily in areas with high concentrations of deer.
The various diseases of concern are briefly described below.

Parasitism—Parasitism occurs when an organism grows, feeds, and is sheltered on or in a different
organism, resulting in a type of symbiosis in which one species benefits at the expense of the other. There
are many varieties of parasites, both internal and external. Parasites can have a variety of consequences
from minimal to substantial on an individual or population.

Malnutrition—Malnutrition is the condition that develops when the body does not get adequate amounts
of the vitamins, minerals, and other nutrients necessary to maintain healthy tissues and organ function. As
described above, malnutrition can be caused by exceeding the nutritional carrying capacity of the habitat.

Bluetongue Virus—Bluetongue virus is an insect-transmitted, viral disease that affects ruminant
mammals, including white-tailed deer. A bluetongue virus infection causes inflammation, swelling, and
hemorrhage of the mucous membranes of the mouth, nose, and tongue.
Inflammation and soreness of the feet also are associated with bluetongue
virus. Bluetongue virus is considered by the Office International des
Epizooties (the international organization that sets animal health standards)
to be a disease that has the potential to spread rapidly. White-tailed deer

A ruminant animal is

can be severely affected by bluetongue virus because viral infections cause an even-toed, hoofed
h§m0rrhaging and sudden death, and the mortality rate can be extremely mammal (such as
high (APHIS 2003).

.. . . . . sheep, oxen, and deer)
Biting gnats spread bluetongue virus from animal to animal. Animals
cannot directly contract the disease from other animals. The disease is most that chews cud and

prevalent in the United States in the southern and southwestern states. It is
currently almost non-existent in the upper north central and northeastern

states, where biting flies do not appear able to transmit the viruses (APHIS or four-chambered
2003).

Bluetongue virus is a seasonal disease that is generally observed in the late
summer and early fall. Virus transmission begins in the early spring with
the onset of insect flight activity and continues until the first hard frosts
(APHIS 2003).

has a complex three-

stomach.

Epizootic Hemorrhagic Disease—Epizootic hemorrhagic disease is an insect-borne viral disease that
affects ruminants. The disease causes widespread hemorrhages in mucous membranes, skin, and viscera,
the result of disseminated intravascular clotting. Strains of epizootic hemorrhagic disease can cause
widespread vascular lesions similar to those described for bluetongue virus. Degenerative changes (focal
hemorrhage or dry and gray-white appearance, or both) in striated musculature are prominent in the
esophagus, larynx, tongue, and skeletal muscles. Epizootic hemorrhagic disease in white-tailed deer can
lead to death. Often, deer are found dead around waterholes, suggesting that they had a high fever and
were dehydrated (Stott 1998). In 2007, there were two local confirmed cases of epizootic hemorrhagic
disease near Rock Creek Park: one at the National Zoo and one on Theodore Roosevelt Island. There
were also five suspect animals observed at the Naval Observatory. Therefore, there is a possibility that
this disease may be seen in deer within Rock Creek Park in the future (K. Ferebee, pers. comm. 2007¢).

Not all deer infected with epizootic hemorrhagic disease or bluetongue virus will die; this is known
because many normal deer have antibodies that indicate prior exposure to various viruses. Deer that
recover develop immunity to the specific virus, which protects against reinfection by the same virus.
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However, it is not known how well this immunity cross-protects deer against other hemorrhagic viruses.
When deer survive infection with a virus from one virus type (epizootic hemorrhagic disease or
bluetongue virus), there is good evidence to indicate they are not protected from disease caused by
subsequent infection with a different virus strain (Southeastern Cooperative Wildlife Disease Study
2000).

Chronic Wasting Disease (CWD)—CWD belongs to a group of diseases known as transmissible
spongiform encephalopathies (TSEs), which include scrapie, bovine spongiform encephalopathy, and
Creutzfeldt-Jakob disease. The diseases are apparently caused by infectious agents called prions, which
are proteins without associated nucleic acids. Prions have high resistance to both environmental
conditions and a range of treatments that typically kill other infectious agents (Williams et al. 2008).

Deer and elk affected by CWD show loss of body condition and changes in behavior. Affected animals
may demonstrate a variety of behavioral signs, including slow, repetitive behaviors (such as walking set
patterns), showing periods of depression from which they are easily roused, and carrying their heads and
ears lowered. Animals in the later stages of the disease become emaciated. Excessive drinking and
urination are common in the terminal stages, and many animals in terminal stages exhibit excessive
salivation and drooling, incoordination, fine head tremors, and a wide-based stance. Death is inevitable
once clinical signs are visible (Williams et al. 2008).

The health risk for humans consuming elk or deer infected with CWD is unknown; however, the risk is
likely extremely low and no cases of human disease have been associated with CWD. However, in the
absence of complete information and in consideration of the similarities of animal and human TSEs,
caution should be taken to avoid exposure (Williams et al. 2008). Appendix B provides additional
information on CWD diagnosis and management.

OTHER WILDLIFE

Common fauna likely to occur within Rock Creek Park include species adapted to disturbed habitat
associated with an urban environment and transient species associated with the adjacent forested habitat.
According to the NPSpecies database, 36 species of mammals, 13 species of amphibians, 6 species of
reptiles, and 181 species of birds are present or probably present within park boundaries (NPS 2008b).

Mammals

The woodlands in Rock Creek Park provide suitable
habitat for a variety of species of mammals, despite their
location within the city limits of the District of Columbia.
To date, 36 species of mammals have been documented as
occurring or likely occurring in the park (NPS2008b).
Common species include white-tailed deer, raccoon
(Procyon lotor), red fox (Vulpes vulpes), gray fox
(Urocyon cinereoargenteous), opossum (Didelphis
virginiana), beaver (Castor canadensis), gray squirrel
(Sciurus carolinensis), and eastern chipmunk (Tamias
striatus). Coyotes (Canis latrans) have been sighted in the
park since May 2004 and confirmed by park staff in
September 2004 (NPS 2007c). Sightings are widespread
and continue to be reported to park staff.

Reptiles and Amphibians

The variety and numbers of amphibians and reptiles found in the park in recent years are markedly
reduced compared to inventories from the early and middle parts of the 20™ century. According to the
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NPSpecies database, there are currently 13 amphibians present or probably present in the park, and 4
historic reports. For reptiles, there are only 6 species that are present or probably present in the park, but
there were 13 historic occurrences that can no longer be confirmed (NPS 2008b).

Some amphibians, such as the gray treefrog (Hyla versicolor) and chorus frog (Pseudacris triseriata),
have disappeared altogether from Rock Creek Park. Others amphibians, such as the spring peeper (Hyla
crucifer), wood frog (Rana sylvatica), and spotted salamander (4dmbystoma maculatum), can be found in
modest numbers in wetland areas. Red-backed salamanders (Plethodon cinereus), which are not
dependent upon wetlands, are relatively common in moist uplands where they inhabit moist niches under
logs and leaf litter.

Relatively protected and abundant moist upland sites, which provide habitat for small snakes, such as the
northern ringneck snake (Diadophis punctatus), are commonly found. Eastern box turtles (Terrapene
carolina) and larger snakes, such as the black rat snake (Elaphe obsoleta), are much less common due to
decreasing areas of suitable habitat.

Birds

According to the NPSpecies database, 181 species of breeding or migrating birds have been documented
in Rock Creek Park; there are 18 unconfirmed reports and 2 historic records (NPS 2008b). Most are
migrants or seasonal visitors. The National Audubon Society and the American Bird Conservancy
recognize Rock Creek Park as an important birding area due to its exceptional diversity of bird species
during migration (Maryland/District of Columbia Audubon 2004).

Neotropical migrants are those avian species that breed in the United States and Canada and winter in
Mexico, Central America, South America, or the Caribbean Islands (Smithsonian Migratory Bird Center
2003). Ten species of flycatchers, 6 species of vireos, 7 species of thrushes, and 35 species of warblers
have been documented in the maintenance yard area based on observer information.

Breeding Bird Census Area—Data on breeding birds have been collected at two locations in Rock Creek
Park. There is a breeding bird census area in Glover-Archbold Park between Reservoir Road and New
Mexico Avenue that was established in 1959 and is still being surveyed by volunteers every year. Another
census area within Rock Creek Park was established in 1948. The longevity of this site in an area of
relatively undisturbed natural vegetation provides a baseline of relative abundance against which later
data can be compared to determine if changes in bird populations are occurring. Twenty-two to 24 species
nest in this breeding bird census area in Rock Creek Park (unpublished data from the Rock Creek Park
breeding bird census, 1997 through 1999).

The primary breeding bird census area is an important bird-related resource within Rock Creek Park. The
north edge generally extends along the Whitehorse Trail while the west and east sides begin at the public
stables and Joyce Road, respectively, and meet at picnic grove 21. The 65-acre census area is roughly
triangular in shape (see figure 7). Breeding species are those that spend the nesting season in Rock Creek
Park and have been the focus of a breeding bird census conducted by volunteers since 1948. Appendix E
contains an annual list of all birds identified during breeding bird surveys as potential breeding birds from
1993 through 2002.

Summer resident/potential breeding species at Rock Creek Park include red-eyed vireo (Vireo olivaceus),
Acadian flycatcher (Empidonax virescens), great crested flycatcher (Myiarchus crinitus), eastern phoebe
(Sayornis phoebe), eastern wood-pewee (Contopus virens), blue-gray gnatcatcher (Polioptila caerulea),
veery (Catharus fuscescens), wood thrush (Hylocichla mustelina), gray catbird (Dumetella carolinensis),
ovenbird (Seiurus aurocapillus), and scarlet tanager (Piranga olivacea). Species found as year-round
residents/breeding species (NPS n.d.a.; National Audubon Society n.d.) include great horned owl (Bubo
virginianus), eastern screech owl (Megascops asio), and barred owl (Strix varia); red-shouldered hawk
(Buteo lineatus); northern flicker (Colaptes auratus); the red-bellied (Melanerpes carolinus), downy
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(Picoides pubescens), hairy (Picoides villosus), and pileated woodpeckers (Dryocopus pileatus); blue jay
(Cyanocitta cristata); American crow (Corvus brachyrhynchos); tufted titmouse (Baeolophus bicolor);
Carolina chickadee (Poecile carolinensis); white-breasted nuthatch (Sitta carolinensis); Carolina wren
(Thryothorus ludovicianus); American robin (Turdus migratorius); northern
cardinal (Cardinalis cardinalis); and song sparrow (Melospiza melodia).

Many of the breeding birds found within Rock Creek Park nest on or near the
ground. Common ground nesters include the ovenbird, worm-eating warbler
(Helmitheros vermivorus), Louisiana waterthrush (Seiurus motacilla), and
American woodcock (Scolopax minor). Other species nest in the shrub layer;
these include the northern cardinal, gray catbird, Acadian flycatcher,
mockingbird (Mimus polyglottos), wood thrush, Carolina wren, white-eyed
vireo (Vireo griseus), American robin, chipping sparrow (Spizella passerina),
American goldfinch (Carduelis tristis), and mourning dove (Zenaida
macroura). The song sparrow, brown thrasher (Toxostoma rufum), rufous-
sided towhee (Pipilo erythrophthalmus), veery, and common yellowthroat
(Geothlypis trichas), nest on both the ground and in the shrub layer

(K. Ferebee, pers. comm. 2007g). These species depend on understory shrubs
and ground vegetation for constructing nests and for concealment when
Brown thrasher feeding, and can be adversely affected if deer browsing removes this
vegetation.

Audubon Christmas Bird Count—W intering and resident species are surveyed annually during the
Washington, D.C. National Audubon Christmas Bird Count. Volunteers count all species and individuals
of birds encountered in a 15-mile-diameter circle on one day. A portion of the Washington, D.C. circle
covers part of Rock Creek Park. Species identified during the Audubon Christmas bird counts averaged
27 species per year for the Nature Center section and 21 species per year for the Carter Barron section
(National Audubon Society n.d.). Some of the species commonly found in the Nature Center and Carter
Barron sections during the Audubon Christmas bird count include resident species, such as red-tailed
hawk (Buteo jamaicensis), red-bellied woodpecker, downy woodpecker, blue jay, tufted titmouse,
Carolina chickadee, Carolina wren, and northern mockingbird (Mimus polyglottos). Species that spend the
winter and are present on the Audubon Christmas bird count (in the amphitheater and Nature Center
sections) in most years include brown creeper (Certhia americana), golden-crowned kinglet (Regulus
satrapa), dark-eyed junco (Junco hyemalis), and white-throated sparrow (Zonotrichia albicollis).
Appendix E contains a list of all bird species identified during the annual Audubon Christmas bird counts
from 1980 through 2002, including the average number of each species spotted.

Fish

According to the park’s General Management Plan (NPS 2005a), surveys by the District of Columbia
have found approximately 35 species of fish in Rock Creek.

Resident native species include five shiners (Notropis spp.), two bullheads (Ictalurus spp.), and three
sunfish (Lepomis spp.). Blacknose dace (Rhinichthys atratulus) are relatively common and can be found
in the main stream and many tributaries.

Other resident species are introduced, including carp (Cyprinus carpio), bluegill (Lepomis macrochirus),
and largemouth bass (Micropterus salmoides).
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At least two native species, the blueback herring (Alosa aestivalis) and the alewife (Alosa
pseudoharengus), migrate from saltwater up Rock Creek to spawn each spring (i.e., they are
anadromous). An abandoned sewer line and an abandoned gaging station near Massachusetts Avenue that
interrupted their migrations were removed from Rock Creek in 2001 (NPS 2005a). The recent removal of
eight other barriers in Rock Creek and the installation of a fish bypass at the Peirce Mill Dam as part of
the Woodrow Wilson Bridge mitigation are expected to allow these species to migrate from the mouth of
the creek upstream to Needwood Lake in Montgomery County, Maryland (NPS 2005a).

The American eel (4nguilla rostrata) is a species found in Rock Creek that lives in either fresh or
brackish water. Eels migrate to the Sargasso Sea to spawn (i.e., they are catadromous). The removal of
barriers in Rock Creek as part of the Woodrow Wilson Bridge mitigation is expected to enhance the
habitat for this species.

Urban pollution and stormwater runoff problems have adversely affected fish numbers and diversity in
the park. Generally, the 16 tributaries of Rock Creek are more severely affected than the main channel. In
a 1993 study by NPS staff, no fish were found in nearly half of the tributaries and only one had more than
a single species present (NPS 2005a). Flooding and scouring during storms, pollution from runoff, and
periodic low flows are likely contributing factors.

Nonnative Species

Several nonnative species of wildlife also occur in Rock Creek Park, including free roaming cats (Felis
catus), starlings (Sturnus vulgaris), and the gypsy moth (Lymantria dispar). Free-roaming domestic cats
are particularly found near the park borders. Starlings compete with some cavity-nesting birds for nest
sites. The gypsy moth has been present in the park for many years and, at times, has become sufficiently
abundant to require aerial spraying to prevent deforestation and related impacts.

CURRENT STATUS OF WILDLIFE AND THE ROLE OF DEER

There is more research on the effects of deer density on vegetation than on wildlife populations. However,
a number of studies have shown distinct changes in bird abundance as a result of reducing deer density by
exclosures (McShea and Rappole 2000). One researcher found that seedling richness began to decline
with just 10 deer per square mile and that songbird habitat was negatively impacted with 20 to 39 deer per
square mile within a cherry/maple forest (deCalesta 1997). Similarly, a nine-year study in the mid-
Atlantic region found that a reduction in deer density changed the composition of forest bird populations
(McShea and Rappole 2000). Three patterns of change were observed in bird populations within
exclosures (where there were no deer): (1) species that preferred open understory (e.g., wood thrush)
declined; (2) species that preferred a dense herbaceous ground cover (e.g., Carolina wren) immediately
increased, but then decreased as herbaceous species were replaced by woody species; and (3) species that
preferred a dense, woody understory (e.g., ovenbird) gradually increased.

The habitat most affected by heavy deer browsing is the herbaceous and woody vegetation in the forest
understory. Deer can browse vegetation from ground level to an average of 60 inches (150 centimeters)
above the ground, and this is the habitat that is primarily affected. Other wildlife also use this understory
habitat.

Other species that compete with deer for available food include squirrels and mice (which feed on acorns
and other food from trees) and rabbits (which feed on young woody stems and green vegetation) (McShea
and Rappole 2000). Heavy deer browsing also results in lack of cover for small mammals. Flowerdew and
Ellwood (2001) suggested that if rodent densities are lowered, avian and terrestrial predators are likely to
suffer reduced breeding success, and tawny owls (Strix aluco) may prey more heavily on bank voles
(Myodes glareolus) if their favored ground cover is reduced (S.Bates, pers. comm. 2008c).

Species that primarily depend on other habitats would be less affected by high deer numbers. Some frogs,
snakes, salamanders, and turtles (e.g., wood frog, spotted salamander) live close to water during much of
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their lives and are therefore less affected by deer. Similarly, heavy deer browsing would not directly
change fish habitat. However, other species (e.g., box turtle) are dependent on vegetation, fruits, and
insects found within the understory of the forest, and their habitat is affected by high deer numbers.

Species that would benefit from high deer numbers and resulting habitat changes are those that prey on
deer (e.g., coyotes) or that feed on carrion (e.g., vultures and box turtles). Predators would also benefit
from hunting other prey, such as mice and squirrels, in areas with less dense cover at ground level, thus
allowing better views through the forest and less cover for prey to hide. However, as prey declines due to
reduced cover, predators also decline.

The upper canopy of the forest has not changed noticeably to date as a result of high deer numbers (K.
Ferebee, pers. comm. 2007¢). Therefore, those species that depend on the upper canopy of the forest, such
as woodpeckers and other birds that nest high in the trees, have not experienced any noticeable change in
their habitat. As the forest ages, improved habitat may become available for cavity-nesting birds and birds
that feed on insects as older trees die or become stressed from disease or infestations. However, in the
long term with little to no regeneration, the dead trees will not be replaced by new trees, resulting in fewer
trees that upper canopy species can use as habitat.

RARE, UNIQUE, THREATENED, OR ENDANGERED SPECIES

The NPS is required under the Endangered Species Act (ESA) to ensure that federally listed species and
their designated critical habitats are protected on lands within the agency’s jurisdiction. In addition, the
NPS considers state-listed or other rare species similarly in taking actions that may affect these species.
An overabundance of deer and deer management actions have the potential to affect listed species as well
as other wildlife.

FEDERAL AND STATE-LISTED AMPHIPODS

Only one federally listed species, the endangered Hay’s spring amphipod (Stygobromus hayi), is known
to inhabit the park. The Hay’s spring amphipod was discovered in five groundwater springs in Rock

Creek Park in 1998. While Rock Creek Park does not have a formal management plan for the amphipod,
conservation measures in the park restrict activities in areas around the springs or in their recharge areas.

The Hay’s spring amphipod grows to 0.4 inches (10 mm) or less in length (Pavek 2002). It is colorless,
eyeless, and has adaptive hairs for sensing currents and food. It has a life span of eight years or more and
a low reproductive rate. Stygobromus amphipods spend the majority of their lives in groundwater below
the surface, feeding on detritus. Amphipods are subject to a number of predators when they are at surface
springs, such as stonefly larvae and salamanders, but probably have few if any predators below the
surface.

Another rare species, Kenk’s amphipod (Stygobromus kenki), also known as the Rock Creek groundwater
amphipod, was identified in park springs (NPS 1997a). Kenk’s amphipod is not currently listed under the
Endangered Species Act and it is no longer being considered for future listing by the U.S. Fish and
Wildlife Service (USFWS 2007b). In addition, three other Stygobromus species of amphipods that are
listed by the state of Maryland as rare or uncommon have been located in or near the park (Maryland
Department of Natural Resources 2003).

Threats to groundwater amphipods include alterations of groundwater flows, groundwater pollution, loss
of detritus as a food source, and disturbance of spring sites. Common pollution problems for amphipods
are nitrates in fertilizers, which can result in groundwater oxygen depletion, pesticides, and petroleum
leaking from underground storage tanks. The relative abundance of rare amphipods in the park has been
attributed to the long-term protection of groundwater quality afforded by the park.
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OTHER STATE-LISTED PLANT AND ANIMAL SPECIES

Rare species are also identified by the District of Columbia, Maryland,
and Virginia. The Virginia species are not known in the park and it is
not likely that they will occur because of the separation from Virginia
by the Potomac River, as well as the presence of different habitats.
However, there are several plant species that have been or are currently
listed as rare by Maryland Department of Natural Resources that have
been documented (although rare) in Rock Creek Park. These plants,
their state listing status, and their habitat preferences are listed in

table 14 (K. Ferebee, pers. comm. 2007d). Several animal species with
known occurrences in Rock Creek Park are listed as rare or uncommon
by Maryland and are shown in table 15.

While the District of Columbia does not provide special protection for
listed species, it accepts local state-designated plants and also identifies
certain wildlife as species of concern. These animal species are called
species of greatest conservation need and are listed in the District’s
Wildlife Action Plan (District of Columbia 2006). Because of the
habitat value provided by Rock Creek Park, many of these species could
be found in the park. Habitats preferred by these species generally
include springs, seeps, wetlands, and waterways and/or associated moist
forested areas. Table 16 lists those species of greatest conservation need
that could or do occur in the park.

The cardinal flower (Lobelia
cardinalis) is an uncommon
plant in the park. It is not on the
list of rare plants, but the park
sometimes protects it with

fencing.

TABLE 14. RARE PLANTS OF MARYLAND DOCUMENTED IN ROCK CREEK PARK

State Listed Rare Species

Latin Name Common Name Rank Habitat Palatable to Deer?
Antennaria solitaria Single-headed S1-DC; S2- Rich woods and clearings Possibly (Seymour 1997)
pussytoes MD
Arabis hirsuta Hairy rock cress S1S2-VA; Moist to dry rocky woods Yes
S?-DC and ledges (Crescent Bloom 2004a)
Arisaema Green dragon S1S3-DC Low, rich soils, along Unknown
dracontium?® arum streams
Aristolochia Virginia snakeroot SX-DC Stream banks, floodplain, Possibly (NYNHP 2008;
serpentaria bottomland gardening web sites)
Doellingeria infirma Cornel-leaf S1S3-DC; Deciduous, inland, upland Yes
(Aster infirmus) whitetop S3-MD woodlands (Crescent Bloom 2004b;
New England Wild
Flower Society 1997)
Carex hirtifolia Pubescent sedge S1-DC; S3- Dry to moist woods and Yes
MD fields (Crescent Bloom 2004c;
Martin et al. 1951)
Castanea dentata American chestnut | S1S2-DC; Well-drained forest Yes (University of
S2S3-MD lllinois 2008)
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State Listed Rare Species

Latin Name Common Name Rank Habitat Palatable to Deer?
Chrysogonum Gold star; green S?-DC; S3- Rich woods, moist well No (Merrifield Garden
virginianum and gold MD drained to drier soils Center 2008)
Coreopsis verticillata | Whorled coreopsis | S1S3-DC; Dry soils, open No (Penn State

S3-MD woodlands/roadsides Cooperative
Extension 2008; West
Virginia University
Cooperative
Extension 2008;
Backyard
Gardener 2008a)
Cyperus Lancaster sedge S1S3-DC; Dry-mesic soils, floodplains,
L . Unknown
lancastriensis SU-MD river banks
Kyllinga pumila Low kyllinga sedge | S1-DC/MD Damp.grassl.'ands, Unknown
shorelines, ditches
Desmodium Pointed-leaved S?-DC Dry, rocky woods Yes (Kansas Wildflowers
glutinosum® tick-trefoil & Grasses 2008)
Eupatorium Tall boneset S?-DC; S3- Woods, thickets, favors Unknown
altissimum MD disturbed areas
Gymnocladus dioica Kentucky coffee- S1-MD Bottomlands, rich soil along | No (California Dept of
tree streams/rivers Fish and Game 2008;
Jull 2001)
Juglans cinerea Butternut S1-DC; Fertile woods Yes (Coladonato 1991;
S283-MD Natureserve 2008)
Lycopodium Common clubmoss | S1S3-DC Dry to moist woods or road No (Plants for a
clavatum banks Future 2008)
Maianthemum Two-leaved S1S3-DC Moist to mesic humus rich Yes (Rooney 2001;
canadense solomon’s-seal soils Russel et al. 2001)
Melica mutica Narrow melic grass | S1S2-DC; Dry, open woodlands Unknown
S1-MD
Monarda clinopodia Basil balm S1S3-DC; Low woods and thickets No (Sylvanian
S3-MD Natives 2008;)
Passiflora lutea Yellow S1-DC Low rocky moist woods; No (Lady Bird Johnson
passionflower thickets Wild Flower Center 2008;
Sunlight Gardens 2008)
Phyllgr?thu§ Carolina leaf-flower | S1S3-DC; Poor, dry soils Unknown
caroliniensis S3-MD
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State Listed Rare Species

Latin Name Common Name Rank Habitat Palatable to Deer?
Physalis virginiana Virginia ground S1S3-DC; Dry; upland woods, fields No (iVillage
cherry S3-MD GardenWeb 2006)
Pinus pungens Table mountain S1-DC Appalachians and foothills Possibly; several
pine members of the Pinus
genus listed as deer-
resistant, however, the
palatability of this
particular species is
unknown (Jull 2001)
Pyrola elliptica Elliptic shinleaf SH-DC; S2- Dry or moist woods Yes
VA (Crescent Bloom 2004d;
Martin et al. 1951)
Quercus imbricaria Shingle oak S1S3-DC Fertile woods Possibly (Backyard
Gardener 2008b; Ohio
State University 2008
Quercus lyrata® Overcup oak SE-DC Coastal plains, swamp Yes (Sullivan 1993;
forest Gilman and Watson
1994)
Rudbeckia fulgida Orange coneflower | S1S3-DC; Dry to wet soils, usually in No (Bloomin on the East
S3-MD shade End 2008; High Country
Gardens 2008; Easyliving
Wildflowers 2008;
University of lllinois
Extension 2008)
Sagina decumbens® Decumbent S1S3-DC Wet places or dry, sandy No (Gardening
pearlwort soils Guru 2007; University of
California Cooperative
Extension 2008)
Sagittaria longirostra | Long-beaked S1-DC; SU- Wet areas Unknown
arrowhead MD
Scutellaria serrata Snowy skullcap S1S3-DC; Rich, upland woods No (iVillage
S3-MD GardenWeb 2006;
Department of the Interior
2000)
Silphium trifoliatum Three-leaved cup S1-DC; S3- Open areas, woodlands, No (Martha’s
plant MD and thickets Bloomers 2008; iVillage
GardenWeb 2006)
Solidago hispida Hispid goldenrod S1-DC; SH- Dry soils of open woods and | No (Perry 2008;
MD rocky slopes lowa City 2008;
Simons 2008).
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State Listed Rare Species

Latin Name Common Name Rank Habitat Palatable to Deer?
Spiranthes tuberosa Little ladies tresses | S1S3-DC; Dry woodlands and sandy Yes (Conservation
S3-MD soils Management Institute of
VA Tech 1996;
Hilty 2006).
Zizia aurea Golden alexanders | S1S3; S3- Ditch margins, moist No (McGregor 2008)
MD meadows, woods

Status and rank definitions (Maryland [MD] Rank):

S1 = Highly State rare. Critically imperiled in Maryland because of extreme rarity (typically 5 or fewer estimated occurrences or very few
remaining individuals or acres in the State) or because of some factor(s) making it especially vulnerable to extirpation.

S2 = State rare. Imperiled in Maryland because of rarity (typically 6 to 20 estimated occurrences or few remaining individuals or acres in
the State) or because of some factor(s) making it vulnerable to becoming extirpated. Species with this rank are actively tracked by the
Heritage & Biodiversity Conservation Programs.

S3 = Watch List. Rare to uncommon with the number of occurrences typically in the range of 21 to 100 in Maryland. It may have fewer
occurrences but with a large number of individuals in some populations, and it may be susceptible to large-scale disturbances. Species
with this rank are not actively tracked by the Heritage & Biodiversity Conservation Programs.

SH = Historically known from Maryland, but not verified for an extended period (usually 20 or more years), with the expectation that it
may be rediscovered.
SX = Believed to be extirpated in Maryland with virtually no chance of rediscovery.

SU = Possibly rare in Maryland, but of uncertain status for reasons including lack of historical records, low search effort, cryptic nature
of the species, or concerns that the species may not be native to the State. Uncertainty spans a range of 4 or 5 ranks as defined above.
These species have been delisted by the state of Maryland but they are still considered rare in the park.

S? = The species has not yet been ranked.

SE = Established but not native to Maryland; It may be native elsewhere in North America.

Note: VA and DC rank definitions are similar to those used by Maryland.

a. Denotes species that have been delisted by U.S. Fish and Wildlife Service or Maryland Department of Natural Resources

TABLE 15. RARE OR UNCOMMON ANIMALS OF MARYLAND THAT COULD BE FOUND IN ROCK CREEK PARK

Common s Maryland . . .
Name Scientific Name Status® Native Habitat Migratory Status
. ) Rare or —_—
Appalachian Fontigens uncommon, Freshwater seeps
spring snail bottimeri
State rank: S2
) Rare or —_—
Gray petaltai Tachopteryx uncommon; Forests, breed in seeps
dragonfly thoreyi ’
State rank: S2
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Common s Maryland . . .
Name Scientific Name Status® Native Habitat Migratory Status
Within coniferous forest Migrant
biome, most often
Olive-sided Contonus Maryland associated with forest
P! endangered; openings, forest edges near
flycatcher cooperi :
State rank: SHB | hatural openings or human-
made openings, or open to
semi-open forest stands
Maryland Migrant
Mourning Oporornis endangered; Thickets and semi-open
warbler philadelphia State rank: areas with dense shrubs
Breeding S1
Maryland Mature coniferous Migrant
Blackburnian 5 ' threatened: woodlands or mixed
warbler endroica fusca s " woodl_apds, especially ones
tate rank: containing spruce and
Breeding S2 hemlocks
Maryland Migrant
. . species of )
Nashville Vermivora concern: Open mixed woods and bog
warbler ruficapilla habitats
State rank:
Breeding S2
Rare; Unknown
Yellow-crowned | Nyctanassa Riarian
night-heron violacea State rank: P
Breeding S2
Proposed Migrant
Cerulean Dendroica Federal Listing; .
Mature deciduous forests
warbler cerulean State rank:
Breeding S4
Proposed Dense balsam fir Migrant
: : Catharus Federal Listing; | (Abiesbalsamea) and red
Bicknell’'s thrush ) ; ;
bicknelli State rank: No spruce (Picea rubens)

status or rank

forests

a Source for state rankings — S. Bates pers. comm. 2008a

TABLE 16. SPECIES OF GREATEST CONSERVATION NEED WITHIN THE DISTRICT OF COLUMBIA

Common Name

Scientific Name

Status within Washington D.C.

Mammals

Eastern small-footed myotis

Myotis lebii

critically imperiled

Gray fox

Urocyon cinereoargenteus

vulnerable
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Common Name

Scientific Name

Status within Washington D.C.

Northern river otter

Lutra canadensis

critically imperiled

Southern bog lemming Synaptomys cooperi vulnerable
Southern flying squirrel Glaucomys volans secure

Virginia opossum Didelphis virginiana secure

Allegheny woodrat Neotoma magister possibly extirpated

American mink

Mustela vison

critically imperiled

Eastern chipmunk Tamias striatus secure
Eastern cottontail Sylvilagus floridanus secure
Eastern red bat Lasiurus borealis secure
Reptiles
Common musk turtle Sternotherus odoratus secure

Bog turtle Clemmys muhlenbergii presumed extirpated
Corn snake Elaphe guttata guttata undetermined
Eastern box turtle Terrapene carolina vulnerable

Eastern garter snake Thamnophis sirtalis secure

Eastern hognose snake Heterodon platirhinos possibly extirpated

Eastern mud turtle

Kinosternon subrubrum

apparently secure

Spotted turtle Chrysemys guttata critically imperiled
Eastern ribbon snake Thamnophis sauritus secure
Carphophis amoenus
Eastern worm snake amoenus secure
Eastern fence lizard Sceloporus undulates possibly extirpated
Five-lined skink Eumeces fasciatus secure
Coluber constrictor
Northern black racer constrictor secure
Northern brown snake Storeria dekayi secure

Northern copperhead

Agkistrodon controtrix

critically imperiled
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Rare, Unique, Threatened, or Endangered Species

Common Name

Scientific Name

Status within Washington D.C.

Eastern painted turtle Chrysemys picta picta secure
Didophis punctatus
Northern ringneck snake edwardsii secure

Queen snake

Regina septemvittata

critically imperiled

Eastern redbelly turtle Pseudemys rubriventris secure

Rough green snake Opheodrys aestivus secure

Northern scarlet snake Cemophora coccinea copei possibly extirpated

Timber rattlesnake Crotalus horridus possibly extirpated

Wood turtle Clemmys insculpta possibly extirpated
Amphibians

American toad

Bufo americanus

medium population abundance

Bullfrog

Rana catesbeiana

medium population abundance

Fowler’s toad

Bufo fowleri

medium population abundance

Marbled salamander

Ambystoma opacum

low population abundance

Eastern mud salamander

Pseudotriton m. montanus

low population abundance

Northern cricket frog

Acris crepitans

low population abundance

Northern dusky salamander

Desmognathus fuscus

low population abundance

Northern spring peeper

Pseudacris crucifer

medium population abundance

Northern two-lined
salamander

Eurycea bislineata

medium population abundance

Pickerel frog

Rana palustris

medium population abundance

Northern red salamander

Pseudotriton ruber ruber

low population abundance

Redback salamander

Plethodon cinereus

medium population abundance

Red spotted newt

Notophthalmus viridescens

low population abundance

Spotted salamander

Ambystoma maculatum

medium population abundance

Upland chorus frog

Pseudacris feriarum feriarum

low population abundance

Wood frog

Rana sylvatica

low population abundance
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Common Name

Scientific Name

Status within Washington D.C.

Fish

American shad

Alosa sapidissima

severely reduced, but rebounding

Greenside darter

Etheostoma blennioides

low population abundance

Silver jaw minnow

Ericymba buccata

low population abundance

Warmouth

Lepomis gulosus

low population abundance

Alewife

Aloso pseudoharengus

low population abundance, currently stable

Blueback herring

Alosa aestivalis

low population abundance, currently stable

Atlantic sturgeon

Acipenser oxyrhynchus

Federal status: threatened, extirpated from District of

Columbia

American eel

Anguilla rostrata

low population abundance

Central stoneroller

Campostoma anomalum

low population abundance

Bowfin

Amia calva

extremely low population abundance

Hickory shad

Alosa mediocris

rebounding

Shortnose sturgeon

Acipenser brevirostrum

Federal status: endangered

Birds

Bobolink

Dolichonyx oryzivorus

undetermined

Acadian flycatcher

Empidonax virescens

passage migrant

American bittern

Botaurus lentiginosus

local migrant

American black duck

Ana rubripes

undetermined

American woodcock

Scolopax minor

undetermined

Bald eagle

Haliaeetus laucocephalus

migrant and breeder

Black-crowned night-heron

Nycticorax nycticorax

migrant and breeder

Broad-winged hawk

Buteo playtpterus

imperiled

Brown creeper

Certhia americana

resident, local migrant, breeder

Brown thrasher

Toxostoma rufum

vulnerable

Cerulean warbler

Dendroica cerulean

undetermined

Chimney swift

Chaetura pelagica

secure
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Common Name Scientific Name Status within Washington D.C.
Wilson’s snipe Gallinago delicate undetermined
Eastern meadowlark Sturnella magna critically imperiled
Eastern towhee Piplio erythrophthalmus secure
Field sparrow Spizella pusilla imperiled
Grasshopper sparrow Ammodramus savannarum undetermined
Great horned owl Bubo virginianus imperiled
Yellow-crowned night heron | Nyctanassa violacea highly rare
CULTURAL LANDSCAPES

An overabundance of deer and resultant deer browsing could adversely affect the cultural landscapes
within Rock Creek Park, as could the erection of fences and large exclosures. Cultural landscapes, as
defined by The Secretary of the Interior’s Standards for the Treatment of Historic Properties with
Guidelines for the Treatment of Cultural Landscapes, consist of “a geographic area (including both
cultural and natural resources and the wildlife or domestic animals therein) [emphasis added] associated
with a historic event, activity, or person or exhibiting other cultural or aesthetic values” (NPS 1996b). The
NPS uses 13 typically assessed features to determine if a landscape is significant. There are four general
types of cultural landscapes: historic sites, historic designed landscapes, historic vernacular landscapes,
and ethnographic landscapes. The most common forms of cultural landscapes within Rock Creek Park are
historic sites, historic designed landscapes, and historic vernacular landscapes. A historic site is a
landscape significant for its association with a historic event, activity, or person (e.g., battlefields). A
historic designated landscape, which includes parks and estates, is a landscape that was consciously
designed or planned out by a landscape architect, master gardener, architect, or horticulturist. A historic
vernacular landscape is a landscape that has evolved over time through use by the people whose activities
and occupancy shaped it. Function of this site plays a significant role in these types of landscapes (NPS
1996D).

Created by an act of Congress in 1890, Rock Creek Park encompasses the last major natural landscape in
the District. Many areas comprising the park were little modified by human interaction prior to its
creation as a park. Since that time, the park has balanced the preservation and maintenance of the valley’s
natural and cultural resources with the recreational and transportation requirements of modern
Washington while incorporating the highest cultural and aesthetic values. As such, Rock Creek Park is
considered a significant cultural and historic landscape.

In 1997, the NPS began a cultural landscape inventory of Rock Creek Park. A cultural landscape
inventory (CLI) identifies and documents the characteristics of a cultural landscape that make it
significant and worthy of preservation. The CLIs permit the NPS to collate and evaluate information on
the location, historical development, and features of the cultural landscapes that will assist park managers
in their planning, programming, recording treatment, and management decisions.

The results of that inventory concluded that Rock Creek Park met the criteria for listing in the National
Register as a historic designed landscape. As part of its ongoing efforts to identify and properly manage
its significant cultural resources, the NPS has initiated the identification, documentation, and appropriate
treatment of numerous cultural landscapes at Rock Creek Park. As a result of these efforts, the NPS has
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determined that cultural landscapes exist at the following Rock Creek Park units comprising the study
area for this plan/EIS:

Rock Creek Park

Rock Creek Tributary Parks (North Portal, Pinehurst Parkway, Soapstone Valley Park, Klingle
Valley Parkway, Melvin Hazen Parkway, Normanstone Parkway)

Dumbarton Oaks Park

Montrose Park

Peirce Mill

Linnaean Hill

Rock Creek and Potomac Parkway
Glover-Archbold Park
Whitehaven Parkway

Palisades Park

Little Forest Park

Fort Circle Parks (Barnard Hill, Battery Kemble, Fort Bayard, Fort Bunker Hill, Fort Reno, Fort
Slocum, Fort Stevens, Fort Totten, Fort DeRussy)

Most of these have not been fully inventoried or evaluated for the National Register of Historic Places. Of
the above listed cultural landscapes, CLIs have been prepared for the following units:

Linnaean Hill (including the Peirce-Klingle Mansion) (NPS 2003a) — In 1997, the Linnaean Hill
landscape was identified as a component landscape of Rock Creek Park (Reservation 339). The
landscape is the property of Joshua Peirce Klingle that was transferred to the federal government
after the creation of the park in 1890 and is distinctive from the rest of Reservation 339 because
of the physical history of the site and the character of the area.

Peirce Mill (NPS 2003b) — In 1997, the Peirce Mill landscape was identified as a component
landscape of Rock Creek Park (Reservation 339). The landscape is identified as the property
owned by Peirce Shoemaker that was transferred to the federal government after the creation of
the park in 1890 and is distinctive from the rest of Reservation 339 because of the physical
history of the site and the character of the area.

In addition, cultural landscape reports have been published for:
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Dumbarton Oaks Park (NPS 2000a) — The need to document the Dumbarton Oaks Park historic
landscape became apparent in 1985 when the NPS recognized that the garden was an important
designed landscape that was being managed as a natural, rather than a cultural resource. The
landscape report was created to provide guidance for stabilizing existing resources such as focal
points and waterway features. This effort led to the 1997 Preservation Maintenance Plan for
Dumbarton Oaks Park, which details cultural landscape maintenance.

Montrose Park (NPS 2004d) — Montrose Park is also important as an early-twentieth century
example of the adaptation of a country estate as a community park. In addition, Montrose Park is
significant as a remnant of a nineteenth-century estate adapted as an early-twentieth-century park
to serve the community of Georgetown. The park retains the character of its early years and
period of significance (1911-1919), with such features as the topography, large trees, tennis
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courts, Lodge, Summerhouse, Pergola, and Ropewalk still playing an important role in its
landscape character.

ROCK CREEK PARK AND ROCK CREEK AND POTOMAC PARKWAY

Created by an act of Congress in 1890, Rock Creek Park encompasses the last major natural landscape in
the District. The area comprising the park was little modified by human interaction prior to its creation as
a park. Since that time, the park has balanced the preservation and maintenance of the valley’s natural and
cultural resources with the recreational and transportation requirements of modern Washington while
incorporating the highest cultural and aesthetic values. As such, Rock Creek Park is considered a
significant cultural and historic landscape.

In 1997, the NPS began a cultural landscape inventory of Rock Creek Park. The results of that inventory
concluded that Rock Creek Park met the criteria for listing in the National Register as a historic designed
landscape. In addition, the inventory determined that two component landscapes of the park, Linnaean
Hill (including the Peirce-Klingle Mansion) and the Peirce Mill contribute to the significance of the Rock
Creek Park cultural landscape, and thus comprise individually eligible landscape elements (NPS 1998).

GLOVER-ARCHBOLD PARK AND WHITEHAVEN PARKWAY

Cultural landscape inventories have not been conducted for either Glover-Archbold Park or Whitehaven
Parkway units of Rock Creek Park.

TRAFFIC CIRCLES AND OTHER SMALL PARCELS

Chevy Chase Circle is the only Rock Creek Park managed traffic circle or other small parcel that has a
CLI. In 2005, the NPS prepared a draft CLI for Chevy Chase Circle. The results of the inventory
determined that Chevy Chase Circle met the criteria for listing in the National Register as a historic
designed landscape associated with architect Edward Donn, Jr., the Garden Club of America, and local
community development. The circle is also significant for its associations with Senator Francis G.
Newlands, the City Beautiful and picturesque suburbs movements, and the development of Chevy Chase.
The inventory identified three principal design episodes at the circle that reflected its establishment as a
memorial in 1933 and improvements undertaken in ca. 1956 and ca. 1990 (NPS 2005b).

SOUNDSCAPES

NATURAL AND HUMAN NOISE LEVELS

The main issue of concern relating to soundscapes and noise is that certain deer management actions,
mainly use of firearms and dart guns, have the potential to cause disturbance to the natural soundscape of
the park and surrounding properties. Natural soundscapes encompass all the natural sounds that occur in
parks, including the physical capacity for transmitting those natural sounds and the interrelationships
among park natural sounds of different frequencies and volumes (NPS Management Policies 2006 [NPS
2006, sec. 4.9]). The NPS works to preserve, to the greatest extent possible, the natural soundscapes of
parks. The frequencies, magnitudes, and durations of acceptable levels of unnatural sound will vary
throughout a park, being generally greater in developed areas (NPS Management Policies 2006 [NPS
2006, sec. 4.9]).

Noise can be defined as an unwanted sound, such as one that is loud, unpleasant, unexpected, or
undesired. Sounds are described as noise if they interfere with an activity or disturb the person hearing
them. Sound is measured in a logarithmic unit called a decibel (dB). Noise levels are most commonly
expressed in dB. The human ear is not equally sensitive to all sound frequencies; therefore, the A-
weighted decibel scale (dBa), which is calibrated to the human’s ear response, is often used when
analyzing noise levels. Table 17 illustrates common sounds and their associated exposure concern.
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Nearly all agencies and organizations with authority over noise-producing sources (including the World
Health Organization and the National Research Council) use 55 dB as the threshold for defining noise
day-night sound levels in urban areas (Schomer 2001).

The threshold of perception of the human ear is approximately 3 dB, and a 5-dB change is considered to
be clearly noticeable. As shown in table 18, a 10-dB change would be perceived to be twice as loud (MN
Pollution Control Agency 1999). When decibels are doubled, the sound does not become twice as loud.
For most people a 10-dB increase in the measured sound level is perceived as being twice as loud, and a
10-dB decrease is perceived as half as loud (endpcnoise.com n.d.).

TABLE 17. COMMON NOISE SOURCES AND LEVELS

Source Lo Exposure Concern
Level (dB)
Leaves rustling 20 Normal safe levels
Soft whisper 30 Normal safe levels
Quiet office; crickets 40 Normal safe levels

Average home;
refrigerator; washing 50 Normal safe levels
machine; bird calls

Conversational speech 65 Normal safe levels

Highway traffic 75 May affect hearing in some individuals depending on sensitivity and exposure

length
Noisy restaurant 80 :\élggtﬁffect hearing in some individuals depending on sensitivity and exposure
Average factory 80 to 90 :\élrz:gtszect hearing in some individuals depending on sensitivity and exposure
Pneumatic drill, thunder 100 :\élsgtzﬁect hearing in some individuals depending on sensitivity and exposure
Automobile horn 120 :\él:gtﬁffect hearing in some individuals depending on sensitivity and exposure
Jet plane 140 Noises at or over 140 dB may cause pain
Gunshot blast 140 Noises at or over 140 dB may cause pain
Centerfire rifle shot 160 Noises at or over 140 dB may cause pain

Sources: U.S. Department of the Interior n.d.; Musani n.d.; Galen Carol Audio n.d.; Dumond 2000; League for the Hard of
Hearing 2003; Rossman 2006.

dB = decibels
TABLE 18. PERCEPTIONS OF INCREASES IN DECIBEL LEVEL
Amount of Change Decibel Level (dB)

Imperceptible change 1

Barely perceptible change 3
Clearly noticeable change 5
About twice (or half) as loud 10
Fourfold change 20

Source: MN Pollution Control Agency 1999
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Many factors affect how an individual responds to noise. Primary acoustical factors include loudness,
frequency, and duration, but other non-acoustical factors also play a role in how an individual responds to
sounds. These factors include the ambient noise level, time of day and year, location, and socioeconomic
conditions, as well as if the receptor perceives the noise as being dangerous or preventable (Suter 1991).

NOISE ATTENUATION

A number of environmental factors mitigate noise emissions in the environment, including absorption of
sound by the air and the effect of barriers (structures), hills, and trees on the emitted noise. However, the
most important of these factors is likely the distance between the source and the receiver (OPTI 2000).

Distance

Noise levels depend on the distance from the noise source and the attenuation of the surrounding
environment. As a sound wave travels through space, the intensity of the sound wave decreases with
increasing distance from the source. When the distance from a point source is doubled (over a hard
surface with no intervening vegetation), the sound level decreases 6 dBa (MN Pollution Control Agency
1999; Komanoff et al. 2000; OPTI 2002). For example, if a sound level were 95 dB at 50 feet, it would be
89 dB at 100 feet, and 83 dB at 200 feet. If the surface is “soft,” the decrease with distance can increase.
Caltrans (1998) reports that “soft” sites with soft dirt, grass, or scattered shrubs or trees would experience
a decrease in noise levels of 7.5 dB with doubling of distance from a point source, and that thicker
vegetation strips can reduce noise by up to 10 dB over what would be predicted without the vegetation
present.

Air Absorption

As sound passes through the atmosphere it collides with the air molecules, converting some of the energy
into heat, which decreases the sound energy. The amount of energy that the atmosphere absorbs varies
with the weather conditions and the frequency of the sound. The atmosphere can reduce sounds by as
much as 3 dBa for every 100 feet, depending on weather conditions (OPTI 2000).

Barriers and Hills

Barriers, such as buildings and other structures, and hills can also attenuate sound in the environment. As
sound waves “bend” around obstructions, they lose energy. Therefore, people usually do not hear sounds
from sources that are behind hills or buildings. The amount of attenuation provided by an obstruction
depends on the how much the sound waves bend. This attenuation is greatest closest to the source, but is
less effective at greater distances (OPTI 2000).

Trees

Vegetation can help decrease noise, although not as effectively as barriers. Vegetation must be so high,
wide, and dense that it cannot be seen through, and taller than the noise source in order to be effective
(FHWA 2000; OPTI 2000). Many areas at Rock Creek Park are heavily vegetated, other areas are more
open habitats with sparse understory due to heavy deer browsing.

NOISE LEVELS AT ROCK CREEK PARK

One of the natural resources of Rock Creek Park is the natural soundscape, which includes all of the
naturally occurring sounds of the park, such as calling birds, wildlife, cascading and flowing water, as
well as the quiet associated with the hiking and horse trails. Noise standards and guidelines applicable to
activities in Rock Creek Park include those established by the NPS, federal guidance, the National Capital
Planning Commission, and the District of Columbia.
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The Rock Creek Park system includes not only the main park, but also numerous additional parks within
an urban environment, such as Glover-Archbold and Battery Kemble, scattered throughout the District,
encompassing a total of approximately 3,000 acres. Sources of noise within Rock Creek Park units and
surrounding areas are those typical of an urban area and include recreational activities, motor vehicle
operations, and the noises associated with residential development in an urban setting (e.g., lawn
mowers). The park system with the main unit of Rock Creek Park and the Rock Creek and Potomac
Parkway contains an extensive roadway network that is the primary source of noise. Commuters
frequently use park roads during rush hour periods. Automobile traffic occurs primarily on the
surrounding roadway network, including heavily traveled 16" Street NW to the east and entrance and
access roads within the park boundary and surrounding areas. A single automobile produces noise levels
in the range of 70 dBa near the vehicle, while moderately heavy traffic may produce noise levels in the
range of 85 to 90 dBa near the roadway (Miyara 1998). Automobile traffic is also present adjacent to
other units of Rock Creek Park, particularly traffic circles and small triangle parks located throughout the
city. The NPS-managed circles act in part to manage traffic and are surrounded on all sides by District of
Columbia city streets. The Glover-Archbold and Whitehaven units are located between 44™ and 37"
streets in the northwest section of the District and are surrounded almost entirely by a residential area.
The lower portion of the Glover-Archbold borders Georgetown University and Georgetown Hospital.
Noises around these units would be the same as those in the vicinity of Rock Creek Park and Rock Creek
and Potomac Parkway.

In 1996, the NPS performed a study to characterize noise environments in Rock Creek Park (NPS 1997b).
The extensive roadway network is the primary source of noise in the park. The study selected 26 noise-
monitoring locations and recorded traffic noise levels at these locations with references to distance to the
nearest road. In general, this study found that the lowest noise levels in the park were found at the golf
course, about 200 to 225 feet from the Rock Creek and Potomac Parkway, at 58 to 63 dB equivalent
sound level, and highest on the jogging trail south of Calvert about 10 feet from the parkway (79 dB
equivalent sound level) (NPS 1997b, supplemented by K. Ferebee, pers. comm. 2008a). This study also
found noise levels to be constant throughout the day, with peak and off-peak levels differing by 4 dB or
less. Areas in the park where noise levels met or exceeded Federal Highway Administration noise
abatement criteria included picnic areas south of Military Road within 60 feet of Beach Drive, visitor
facilities within 110 to 125 feet of Rock Creek and Potomac Parkway, and segments of recreational trails
within 100 feet of Beach Drive and the parkway (NPS 2005a).

In addition, in 1992, the NPS evaluated noise sources at 15 locations near the tennis center (NPS 1993).
Background noise levels at the tennis center, or noise levels when no events are underway, were measured
at 55 dB (calculated day/night levels as specified by the American Standards Institute). The data for noise
levels emanating from the tennis stadium during tennis events indicated that levels rarely violate the D.C.
property line noise standard of 55 dB for times after 9:00 p.m. or 60 dB for times before 9:00 p.m. (NPS
1993).

The two currently operating wireless telecommunication facilities within the main Rock Creek Park unit
do generate some level of noise, affecting the park’s soundscape. Each facility has a cooling unit, which
generates a noise level of 73 dBa at 5 feet from the unit operating at approximately 2- or 3-minute
intervals, daily. Additionally, each facility has a generator, which is tested once per week for 40 minutes.
The generators emit noise levels similar or slightly higher than the noise levels produced by the cooling
units. The noise levels emitted by these facilities comply with all applicable regulations including the
NPS, EPA, and the District of Columbia (NPS 2003e).

FIREARM NOISE

Firearms produce an intensely loud noise, which can be characterized as impulse noise that has the
characteristics of an explosive burst. Peak sound levels from rifles and pistols similar to those that could
be used in lethal management actions can range from about 150 to 165 dB (Musani n.d.).
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Noise suppressors may be used in conjunction with sharpshooting to reduce the impact of sound from a
firearm. Commercially available rifle suppressors offer suppression that ranges from 25 to 40 dBA, with
most closer to 30 dBA. In addition, distance, topography, and vegetation would also affect the level of
noise experienced from firearm use.

NOISE LEVELS AND PERCEIVED ANNOYANCE

Noise, by definition, is unwanted sound. It can be an infringement on one’s sense of privacy, as well as a
source of frustration when the noise is beyond a person’s control. Noise has the ability to interfere with a
broad range of human activity (i.e., conversation, sleeping, relaxing, listening to television/radio,
enjoyment of property, enjoyment of solitude), which ultimately causes annoyance. According to the EPA
Levels Document (EPA 1974), approximately 17% of the population will be highly annoyed at an day-
night average sound level (Ldn) of 55 dB, and over 40% of the population will be highly annoyed if the
Ldn exceeds 70 dB (the maximum safe level the EPA has identified to protect against hearing loss) (EPA
1981). However, Schultz (Schultz 1978) correlated the results from 19 social surveys of annoyance,
which resulted in slightly different results than what is depicted in the EPA Levels Document. Schultz
concluded that, on average, approximately 4% of the population will be highly annoyed by noise at or
below a level of an Ldn of 55 dB; 16% will be highly annoyed by noise at a level of an Ldn of 65 dB;
25% will be highly annoyed by noise at an Ldn of 70 dB; and 37% will be highly annoyed as the noise
level reaches an Ldn of 75 dB.

Several factors have been found to influence community reaction to noise. These factors include (Noise
Pollution Clearinghouse n.d.):

e duration of intruding noises and frequency of occurrence

e time of year (windows open or closed)

e outdoor noise level in community when intruding noises are not present
e history of prior exposure to the noise source

e attitude toward the noise source

e presence of pure tones or impulses

The particular time of day or year when the sound occurs is important; a few intrusions late at night, at
meal times, or during times of relaxation and leisure may produce more annoyance than a constant flow
of intrusive sound when people are fully occupied with other activities (Truax 1999).

Certain sounds arouse a negative response because of unpleasant associations surrounding them and what
they represent. In some cases, sound annoyance may be traced to actual physical characteristics of the
sound, namely loudness, noisiness, or high pitch. Sound phobias and taboos may also reflect social values
and personal attitudes towards the sound maker (Truax 1999).

VISITOR USE AND EXPERIENCE

Deer and deer management actions can have many effects on the visitor use and experience in the park.
Of concern are the effects on the natural surroundings from overbrowsing, the effect of deer removal, and
the effects on visitors using the park from the various proposed management actions that could cause
temporary closures or disturbances.

VISITATION

Founded as one of the country’s first federal parks, Rock Creek Park is one of the largest forested urban
parks in the nation, supporting an average of more than 2 million recreational visitors per year. In 2007,
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park visitation equaled 2,061,366 visitors (NPS 2008a). Another 12 million people use the park annually
as commuters (NPS 2003e). Figure 8 shows the popular visitor use areas within Rock Creek Park.

Visitation to Rock Creek Park has increased over 250% since 1973, growing from about 559,000
recreational visits in 1973 to almost 2,000,000 in 2007 (NPS 2007a, 2008a). While this was a result of a
mostly steady increase over the past 24 years, rapid growth occurred in the 1980s when recreational
visitation to Rock Creek Park almost doubled, and then stabilized throughout the 1990s. In 1980 there
were 1,060,000 recreational visitors. By 1989, this number had risen to 2,050,000 recreational visitors.
After this growth, visitation has tended to remain relatively stable at around 2 million visitors per year,
with a slight upward trend since about 1996 and fluctuations from year to year, as shown in figure 9 (NPS
2007a).

Rock Creek Park records visitor use numbers for Reservation 339 (the main unit of the park) and its
tributaries and Rock Creek and Potomac Parkway only. Yearly visitor counts are not available for the
remaining Rock Creek Park units. For example, within Reservation 339 in 2006, visitation to the park’s
major points of interest included (Gunther, pers. comm. 2007):

e Old Stone House — 73,854

e Peirce Mill — 1,062

e Nature Center — 30,813

e Carter Barron Amphitheater — 58,064

Historically, the majority of recreational visits to Rock Creek Park occur evenly over the warmer months
of spring, summer, and early fall, and drop slightly in the late fall and winter (NPS 2005a). Many visitors
are park neighbors, who access the park from their backyards or neighboring public areas. Non-
recreational visits, which include those from commuters or others passing through the park, are
distributed evenly throughout the year, with an average of 25% of total visits occurring each season. This
is particularly true on the Rock Creek and Potomac Parkway where traffic counts show little variation
from month to month (NPS 2004h). Table 19 shows that visitation at Rock Creek Park is highest in June,
July, August, and October and lowest in February (NPS 2008a).

Since 1989, while visitation has remained relatively stable, the number of visits to the park’s interpretive
centers has decreased. Budget shortfalls have reduced the number of visitor services, resulting in many
visitors to Rock Creek Park possibly never knowing that they are in a national park. Many visitors may
never have contact with park rangers or receive any basic orientation (NPS 2005a).
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Visitor Use and Experience

FIGURE 9. ANNUAL VISITATION AT ROCK CREEK PARK
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TABLE 19. MONTHLY RECREATIONAL VERSUS NON-RECREATIONAL USE OF ROCK CREEK PARK
Month Year Recreational Visits Non-recreational Visits Total Visits
January 2007 148,848 1,053,461 1,202,309
February 2007 130,994 950,186 1,081,180
March 2007 144,271 1,051,747 1,196,018
April 2007 189,851 1,017,322 1,207,173
May 2007 187,135 1,053,461 1,240,596
June 2007 212,914 1,017,322 1,230,236
July 2007 206,620 1,051,747 1,258,367
August 2007 210,057 1,053,461 1,263,518
September 2007 162,788 1,015,607 1,178,395
October 2007 185,499 1,053,461 1,238,960
November 2007 155,280 1,019,036 1,174,316
December 2007 127,109 1,050,032 1,177,141
Totals: 2,061,366 12,386,843 14,448,209

Source: NPS 2007b.
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VISITOR ACTIVITIES

Rock Creek Park offers a variety of recreation options, including paved multi-use trails, an extensive
system of hiking and horseback riding trails, and the Rock Creek Horse Center for public horseback
riding and horse boarding. The park also includes an 18-hole public golf course, tennis courts, picnic
areas, community gardens, and other recreational areas such as sports fields and playgrounds. Other
activities include canoeing and kayaking on Rock Creek and interpretive programs at the Rock Creek
Nature Center and Planetarium, Pierce Mill complex, and Old Stone House. The park also manages the
Carter Barron Amphitheater, which is a 4,000-seat outdoor theater featuring summer musical and
theatrical performances. A visitor use survey conducted in the summer of 1999 (Littlejohn 1999) found
that the most common activity reported by park visitors was jogging/hiking/walking (44%), followed by
bicycling (18%), relaxing/sunbathing and walking the dog (both at 17%), attending concerts (15%),
nature study (13%), picnicking (11%), and golfing (10%). All other activities were recorded at less than
10%. Figure 8 shows the locations of some of these popular visitor use areas and activity centers in the
park.

Visitors to Rock Creek Park are primarily local residents of the Washington, D.C. metropolitan area and
many who live adjacent to the park can readily access the park for jogging, walking, and dog walking (K.
Ferebee 2008a). However, because it is a national park, people from across the country and around the
world visit the park. The 1999 study found that people visit the park for a wide variety of reasons,
including exercise (61%), escaping the city environment (47%), time with family and/or friends (37%),
and solitude (30%). Table 20 lists the reasons that respondents mentioned for visiting the park.

TABLE 20. REASONS FOR VISITING ROCK CREEK PARK

Reason Percent Reporting (%)*

Exercise 61
Escaping the city environment 47
Time with family or friends 37
Solitude 30
Enjoy natural history 14
Learn about nature/history 10
Visit a nature center 10
Connect with the past 7

Commute to work 6

Other® 29

a. Respondents could indicate more than one reason for visiting, so numbers
will exceed 100%.

b. “Other” includes attending a concert, walking the dog, golfing, gardening,
enjoying nature, eating lunch, commuting home, visiting the planetarium, and
studying.

Visitors were also asked to rate the importance of selected features or qualities of the park. Scenic beauty
was ranked very high, with 94% ranking it extremely or very important (73% considering it extremely
important and 21% very important). Other rankings that were high included recreational opportunities
(93% extremely or very important), clean air (90% extremely or very important), and clean water (86%
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extremely or very important). Native plants and animals were ranked as extremely or very important by
68% of the respondents (44% extremely important and 24% very important).

The length of a visitor’s stay depends on the purpose of the visit. Overall, the majority of visitors (59%)
to Rock Creek Park stay two hours or less (Littlejohn 1999). Many people visit Rock Creek Park on a
regular basis; 52% of those surveyed visit the park weekly (Littlejohn 1999).

Some of key visitor activities or visitor facilities in the park are described below.

Birding

Rock Creek Park is a popular site in the Washington, D.C. metropolitan area for birding (bird watching).
Birding is a growing recreational activity that more than doubled in popularity from 1983 to 2001
(Cordell and Herbert 2002). Some of the preferred areas for birding in Rock Creek Park include the areas
around the nature center, stables, maintenance yard, picnic areas 17 and 18, and, in general, the western
ridge of the park. Birders visit the park mostly in the spring and fall during bird migration and during the
summer bird breeding season (NPS 2005a).

Fishing

Fishing is another activity enjoyed by visitors to Rock Creek Park. Anglers need to have a District of
Columbia fishing license to fish. Fishing is allowed from Piney Branch south to the mouth of the creek.
Typical catches include bass, catfish, and herring, although herring are only present in the spring when
the fish are running upstream. Fishing is not allowed in the original reservation of Rock Creek Park
(Reservation 339).

Biking and Hiking

Biking and hiking are also popular activities in
the park. Beach Drive between Military and
Broad Branch roads is closed to cars from 7
a.m. Saturday to 7 p.m. Sunday and on
holidays for biking, hiking, jogging, and
rollerblading (NPS 2008c). There are 11 miles
of bike trails not on roads, and about 29 miles
of hiking trails (K. Ferebee, pers. comm.
2008e).

Tennis

The Rock Creek Park tennis center surrounds
the William H.G. Fitzgerald Tennis Stadium,
home of the Legg Mason Tennis Classic,
which draws an annual attendance of 60,000
during the week-long tournament. A second
tournament is sometimes held each year, with approximately half the attendance of the Legg Mason
tournament. The courts are open year-round from 7:00 a.m. to 11:00 p.m. and are used by approximately
90,000 people annually. The amphitheater season extends from May through September, making the area
around the tennis center very active during the summer months. During tournaments, the area surrounding
the tennis center is covered with tents and other temporary structures associated with the events.

Nature Center

The Rock Creek Park Nature Center and Planetarium, located north of the maintenance yard, is open
Wednesday through Sunday from 9:00 a.m. to 5:00 p.m. and is the major information center and focal
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point for activities related to the park’s natural and cultural history. Guided nature walks and curriculum-
based environmental education programs take place daily at the nature center. A wheelchair-accessible,
self-guiding nature trail is located near the center.

Horseback Riding

The Rock Creek Horse Center is open to the public Tuesday through Sunday and offers trail rides, riding
lessons, pony rides, boarding facilities, and summer day camp sessions. The horse center averages 21,250
visitors per year with the highest use periods occurring from April through October. Trails extending from
the horse center provide access to horse riding trails throughout the park. The main access trail extends
southeast from the horse center toward Ross Drive and Rock Creek just to the east of the maintenance
yard. This is the most heavily used horse trail in the park.

Golf

The Rock Creek Park golf course, located north of the tennis center and maintenance yard, is a 4,798-
yard, par-65 public course noted for its hilly and challenging terrain. The course is open every day from
dawn to dusk and includes a golf school, a golf shop, putting green, and a snack bar. The highest use
period at the golf course, on average, is April through October.

Community Gardens

As well as providing facilities for sports and recreation, the park also contains a number of community
gardens (see figure 8). Eight community gardens are tended within the park. Of these gardens, four are
fenced to protect crops from deer browsing. Gardens that do not require fences are in areas where deer do
not freely roam (K. Ferebee, pers. comm. 2007¢).

Motorized Recreation

A popular visitor experience on weekdays is motorized travel on park roads. The principal roadways
within the park are the Rock Creek and Potomac Parkway and Beach Drive. The Rock Creek and
Potomac Parkway portion of the park road network extends approximately 2.5 miles from the Theodore
Roosevelt Bridge in the core of the District of Columbia, north to Calvert Street. The parkway is a four-
lane, paved, limited access road with a posted speed limit of 35 miles per hour (District of Columbia
2001a, b). It is heavily used, with daily traffic volumes of 40,000 to 55,000 vehicles per day (NPS 2005a).

The Beach Drive portion of the park road network
extends from Calvert Street, approximately 6.5
miles north to the Maryland state line. This road is a
two-lane, paved road with a posted speed limit of
25 miles per hour. Commuters and others use Beach
Drive as a pleasant way to traverse the city in a
north/south direction, even if they do not leave their
cars for more direct contact with the outdoors.
Based on a traffic study conducted in 2004,
approximately 2.5 to 3 million visitors per year

el — R o .. — 2 g = drive on the Beach Drive segments north of Broad
gt R -~ Branch Road and Joyce Road. South of Blagden
] - o ' Avenue, more than 7.5 million drivers travel on
Beach Drive annually (Parsons 2004). More than 9
million drivers per year take Beach Drive south of Klingle Road (District of Columbia 2001a, b). Travel
time analyses in the 2004 traffic study showed that some of the automobile travel through the park on
Beach Drive on weekdays is not time effective, which suggests that some drivers use Beach Drive for the
aesthetic quality of the experience.
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Other park roads are less heavily traveled. Based on average daily traffic volumes from the District of
Columbia and the 2004 traffic study, use includes the following:

e Wise Road — 1.3 million vehicles per year
e Bingham Drive — 285,000 vehicles per year

e Ross Drive — 125,000 vehicles per year north of the Glover Road intersection and 290,000
vehicles per year south of this intersection on Glover Road

Wise Road and Bingham Drive can provide cross-park connections, but use of these routes may also be
based on the quality of the experience traveling through the park. Many routes are more efficient than the
north/south trending Glover Road and Ross Drive, indicating that motorized use of these roads is related
to enjoyment of the drive (NPS 2005a).

VISITOR AND EMPLOYEE HEALTH AND SAFETY

Deer management actions all have safety implications for employees and visitors, especially if firearm
use is considered. Deer—vehicle collisions are of particular concern to residents and commuters. The NPS
is committed to providing appropriate, high-quality opportunities for visitors and employees to enjoy
parks in a safe and healthy environment. Further, the NPS will strive to protect human life and provide for
injury-free visits.

The general management planning process identified the following optimum conditions related to visitor
use and experience that influence health and safety:

e asafe healthful environment is provided for visitors and employees; management actions strive to
protect human life and provide for injury-free visits

e park visitors assume a substantial degree of risk and responsibility for their own safety when
visiting areas that are managed and maintained as natural, cultural, or recreational environments

e cffective law enforcement occurs as part of a cooperative community effort; the park encourages
and assists park neighbors in the development of cooperative crime prevention and detection
programs

Health and safety applies to Rock Creek Park visitors, local residents, and Rock Creek Park employees.

VISITOR HEALTH AND SAFETY

A visitor accident or incident is defined as an accidental event affecting any non-NPS employee that
results in serious injury or illness requiring medical treatment, or in death. Park rangers and employees
post public notices on bulletin boards around the park and on the park website in order to ensure that
visitors to Rock Creek Park are properly informed regarding safety concerns. The park will produce press
releases if a situation requires public notification. Visitors can also gain information about safety
measures and protocols by speaking to park rangers (K. Ferebee, pers. comm. 2007¢).

Rock Creek Park visitor safety incidents are based on U.S. Park Police data because Rock Creek Park
does not have its own emergency management system or law enforcement staff. In 2005, there were 85
visitor incidents within the park. In 2006, the reporting system was changed to reflect how many incidents
occurred with visitor injuries. In 2006, there were 100 injured visitors; in 2007, 71 visitors were injured
(Gunther, pers. comm. 2007, 2008).

The majority of incidents within Rock Creek Park are a result of vehicle accidents. A primary safety issue
for visitors and local residents related to this plan involves injuries from deer/vehicle collisions.
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DEER/VEHICLE COLLISIONS

Deer/vehicle collisions are a threat to human safety and are one of the predominant sources of deer
mortality. In past studies, the number of deer/vehicle collisions has been correlated to both traffic volume
and greater deer abundance. However, a working group within the Metropolitan Washington Council of
Governments found that although deer/vehicle collisions have increased in the park, traffic volumes have
not increased. Traffic data from 1995 and 2003 were compared with the correlating deer/vehicle collision
numbers. Traffic volumes remained basically the same or decreased, while deer/vehicle collisions
increased, indicating that the number of deer may be an important factor in the increased number of
accidents occurring (Metropolitan Washington Council of Governments 2006).

Deer ranges are largest in winter and early spring, and there is a greater chance of a collision during these
periods. The greatest number of reported animal crashes occur in November, and the second highest in
October, which is deer mating season. In addition, deer often travel in family groups, causing more
concern for motorists.

Rock Creek Park has surveyed dead deer since the early 1980s, and in 1989 the park recorded the first
deer struck and killed by a vehicle. Data collected indicate an upward trend in deer/vehicle collisions
from 1989 to 2007. An average of 42 deer/vehicle collisions resulting in the death of the deer were
recorded since 2003, with a high of 52 reported in 2006 (K. Ferebee, pers. comm. 2007a). Deer/vehicle
collisions within the park are most common along Military Road, Oregon Avenue, Beach Drive, and
Rock Creek and Potomac Parkway.

EMPLOYEE HEALTH AND SAFETY

Park staff are proactive about protecting the safety of employees. The park has implemented a tailgate
meeting every Monday morning to review safety issues with maintenance employees. Because
maintenance is the department that experiences the most injuries, daily emails are sent to all employees
regarding safety issues and reminders. Rock Creek Park has implemented an employee safety goal of 7
injuries for the 2008 fiscal year (Newman, pers. comm. 2007). Table 21 shows recent years’ injury rates.

TABLE 21. EMPLOYEE INJURY RATES FOR RECENT YEARS

Number of Continuation—of-pay
Fiscal Year Iniuri Hours (paid during sick
njuries
leave)
2005 5 411
2006 7 796
2007 6 440

Most injuries or accidents are usually sustained by maintenance staff and park rangers, who often perform
manual work outdoors. The most widespread injuries were maintenance activity-related, such as back and
knee injuries. No injuries have occurred related to deer management activities performed to date
(Champagne, pers. comm. 2007); however, NPS staff would be exposed to additional potential safety
risks if deer management activities were added to their work routine.

SOCIOECONOMIC RESOURCES

The main socioeconomic issue addressed by this plan is the potential for an overabundance of deer to
browse landscape vegetation on neighboring properties and cause economic damage. Rock Creek Park
runs through the center of the District of Columbia, which has a population of 572,059 and an average
population density of 9,471 people per square mile (NeighborhoodInfoDC, 2007a). The 1,700-acre park
contributes to the varied landscape of Washington, D.C., providing access to natural areas and many
associated recreational opportunities, such as horseback riding, hiking, cycling, and picnicking.
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The District of Columbia is the area within which the effects of any of the alternatives are most likely to
be felt. The implementation of various deer management techniques in Rock Creek Park would most
directly affect losses to landscaping by neighboring properties as the result of deer browsing and deer
traffic. The majority of the park is surrounded by residential development (see figure 10). Therefore,
damages to landscaping as the result of deer browse and trampling, and the subsequent effect on property
values, are of importance in this plan/EIS.

There are 21 census tracts that border or are contained within Rock Creek Park as described in table 22.
Although there is substantial variation in household income and home values, the majority of these
selected census tracts show household income and home values above the average for the District of
Columbia. The average median value of owner-occupied units in the census tracts adjacent to Rock Creek
Park was approximately $331,000 in 2000, more than double the average for the District as a whole.
Average median household income was approximately $66,000 in 2000, more than 60% higher then that
of the rest of the district. Furthermore, most tracts also show increased rates of homeownership, whether
for single-family homes, row houses, condominiums, or co-ops. These tracts vary in character, from
primarily residential areas, to those that incorporate commercial development.

TABLE 22. DISTRICT OF COLUMBIA CENSUS TRACT DATA

) Median Median Value Percc_ent of I}II
Population, Household for 0wr_1er- Housing Units
2000 Income. 2000 oqcupled Ovyner-
’ Units, 2000 occupied, 2000
District of 572,059 $40,127 $157,200 41
Census Tract #
1 4,674 $92,540 $479,000 53
4 1,501 $129,133 $699,100 68
5.01 2,774 $65,521 $256,600 18
5.02 3,062 $66,815 $451,000 46
6 4,969 $89,507 $412,900 64
13.01 3,747 $68,417 $587,900 31
13.02 6,350 $58,790 $151,600 30
14.02 3,925 $84,105 $340,100 68
15 5,649 $107,917 $411,800 88
16 4,030 $94,624 $327,000 90
18.03 3,066 $34,565 $188,000 20
20.01 2,435 $32,853 $318,000 33
20.02 3,781 $47,619 $164,800 67
26 2,184 $85,180 $383,900 71
27.01 5,742 $35,147 $256,200 22
27.02 6,052 $45,428 $301,300 32
39 4,643 $42,532 $152,900 26
40.01 3,474 $59,008 $272,900 44
41 2,570 $88,170 $450,000 49
55 4,696 $59,609 $186,900 34
56 5,946 $39,286 $164,800 35

Data Source: U.S. Census Bureau 2007; NeighborhoodInfo DC 2007c
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The damages that deer may inflict upon landscaping and its subsequent relationship to property values
and cost to property owners are discussed below.

LANDSCAPING AND PROPERTY VALUES

The median property value of owner-occupied units in the District of Columbia was $157,200 as of the
2000 census. Between 1995 and 2005, areas around Rock Creek Park units experienced an increase in
property values ranging from 2.7% (the area around the northern half of the main Rock Creek Park) to
5.8% (the area around the southern portion of the Rock Creek Park and Potomac Parkway). In the area
around Glover-Archbold Park and Whitehaven Parkway, home values increased by 5.2% during that time
period (Neighborhoodinfo DC 2007a). Although home prices are increasing, sales of single-family homes
throughout the city have declined overall and were down 11.6% in the third quarter of 2006 from the prior
year (Neighborhoodinfo DC 2007b).

Landscaping can have a significant impact on property values, enhancing the resale value of a property by
up to 15%, with a treed lot selling for 7% to 14% more than a lot without trees (Nuss 2000). Furthermore,
landscaping expenditures are often easily recovered when selling, with 100% to 200% of landscaping
costs typically recovered (Taylor 2003). Therefore, improvements to landscaping may be seen as a
successful way to improve property values.

Unfortunately, deer can often have a highly destructive effect on landscaping. Their diet experiences
seasonal variation, which is typically a function of what is available. Browse, which refers to trees,
shrubs, and vines, makes up a substantial part of the diet of the average deer. As habitat dwindles due to
development pressure and as deer populations grow, deer may turn to surrounding residential areas for
food, particularly in late fall, winter, and early spring, when other food sources may be scarce. An average
adult deer consumes approximately 6 to 10 pounds of food per day during late spring, summer, and fall
(McDonald and Hollingsworth 2007), which may result in increased pressure on surrounding landscaped
areas from deer browsing if available natural habitat cannot support the population. In many residential
areas surrounding protected areas, such as Rock Creek Park, deer cause virtually year-round damage to
landscaping, which can be costly to replace. Currently, the District Department of the Environment
considers overbrowsing to be a serious conservation threat (DDOE 2006).

Deer damage shrubs and landscape vegetation by eating the buds, leaves, flowers, and twigs, and by
rubbing on the bark. In home gardens, deer often eat leaves, flowers, stems, or other edible parts. Other
less frequent damage includes trampling of plants and damage to trees and shrubs caused by antler
rubbing (West Virginia University 1985). Damage typically extends to an average of 6 feet, which is as
high as deer can reach. Nearby Fairfax County, Virginia, estimates annual damage to landscaping
resulting from deer at approximately $1 million (Fairfax County Park Authority 2004).

Rock Creek Park began compiling a list of people who inquired about the impacts of deer on neighboring
landscaping in the early 1990s. This list served as a mailing list and did not track the number of
complaints or inquiries the park received on the subject. Calls are received each year about deer issues
and the majority involved concerns about deer consuming landscaping plants or road kill clean-up. There
have been no reported incidences of deer aggression towards park visitors or park neighbors. This list has
not been regularly updated and staff at Rock Creek Park Headquarters continue to handle any complaints,
but do not keep records (Armstead, pers. comm. 2007).

PARK MANAGEMENT AND OPERATIONS

Deer management actions, even the dissemination of information about deer and their effects on the
environment, require time and money, and all alternatives considered would have effects on staffing and
operating budgets. The staff of Rock Creek Park is currently organized into three operating divisions:
Administration, Resource Management and Visitor Services, and Maintenance. There are 48 full-time
employees.

142 Rock CREEK PARK



—_— e o E3]

o2 El g h3
N S 2 e
g% i =
g, oot
BH S@@_\ KH I SioM :
¥ =
eluibaIn 5 £
3
37 s,
9 W .cm.sfm&@_\
5 2 o= .
ple) Py & 4 2 | i |
uoibuiysepn s = S 2 d
g, e, %
K2 % A5
s s
puejfiep & &
& x I £
# 2 g
5 e
o % s
o #
N S
& .
R
%% .%au S ks
& ) 0y E
o e
o guet N 5 <.
& ) E= g
b L3 b4
>
2

35 upfei

PN

sje|4 pue sbuljjamg moy

sbBuijjemg moy

sbuijjamp paydelap-1was

/paydeIap |enudpISaY peoy sofepy ——

[etasnpul 1ybi| pue s
/o0 jie3ay/jenuspisay [
S0 paywiy/jenuspisay [N

©3Je JUOILIBIEM BY} Ul
|ensswwo) pue [enuspisay [N

SO pue
‘|1e}ay ‘|enuapisay Paxin

6uunyesnuen [

92uaplisay |elausn

Aiepunog 1PINSIQ —

Aiepunog jied

Buluoz jJuadelpy gL 2inbi4

|esapag

eIquin|o) 40 PU3sIA
sHuN Yed X931) X0y

Buunyeynuep jepsswwod [N
PUISIQ ssauisng

Buiuoz







Park Management and Operations

The permanent staff is augmented by a seasonal or temporary workforce, which changes from year to
year due to funding variations. Typically, this seasonal workforce has included 1 to 2 park rangers, 1
biological technician, and 8 to 10 laborers and maintenance workers. Three to four volunteers from the
Student Conservation Association augment park staff (K. Ferebee, pers. comm. 2007d). In 2007 there
were 19 seasonal or temporary employees at the park, for a total of 64 employees. Seasonal employees
are common from the spring through the fall and are allowed to work a total of 1039 hours annually (K.
Ferebee, pers. comm. 2008g).

The 2005-2007 operating budget for Rock Creek Park is detailed in table 23. The budget for the Resource
Management and Visitor Services portion of the total budget is also given. Operating budgets may vary
annually (Champagne, pers. comm. 2007).

TABLE 23. Rock CREEK PARK OPERATING BUDGET

Year/Division Operating Budget

2005

Total Operating Budget $6,639,300
Resource Management and Visitor Services $1,067,697
2006

Total Operating Budget $6,782,700
Resource Management and Visitor Services $1,031,232
2007

Total Operating Budget $7,172,100
Resource Management and Visitor Services $1,139,139

Source: Champagne, pers. comm. 2007

RESOURCE MANAGEMENT AND VISITOR SERVICES

Natural Resource Management

Rock Creek Park currently has two full-time employees with duties solely in natural resource
management. The natural resource management staff devotes about 10% to 15% of their time to deer
management activities, which include erecting and maintaining small exclosures, conducting annual fall
spotlight surveys to determine population trends and densities, moving carcasses killed by vehicle
collisions, assisting D.C. Animal Control with injured animals, and responding to questions from visitors
and neighbors (K. Ferebee, pers. comm. 2007d).

Other duties of the natural resource management staff include water quality monitoring and mitigation of
problems affecting these resources, park wildlife population monitoring and management, vegetation
management including control of invasive plants, wildland fire management, integrated pest management,
and trails management.

The NPS Center for Urban Ecology assists the park resource management staff by providing services
related to Distance Sampling and deer management statistics. The center staff also provides technical
assistance on other park programs including water quality monitoring, vegetation monitoring, air quality
monitoring, invasive plant control, and integrated pest management.
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Compliance and Boundary Management

One permanent full-time park ranger is responsible for project compliance in the park to include
preparing environmental assessments, writing right-of-way and special-use permits, and monitoring
permit compliance by contractors. This ranger is also responsible for the park boundary management
program (K. Ferebee, pers. comm. 2007d).

Cultural Resources Management

One full-time employee at the park has duties solely devoted to managing the park’s cultural resources.
The park manages many properties that are listed in the National Register of Historic Places, as well as
several sites that are eligible for listing. The park manages several Civil War sites and many other sites of
historical significance.

Education and Interpretation

Education and interpretation are a large part of the visitor services offered by this division. The staff
provide many educational and interpretive programs focused on the park’s natural and cultural history for
school groups, families, and adults. Several programs are presented on the wildlife found in the park,
including white-tailed deer and the role they play in the park’s ecosystem. Three urban wildlife kits (deer,
turtle, owl), designed for pre-kindergarten through grade 3, are available for loan from the Rock Creek
Park Nature Center. Each kit contains a teacher’s guide, materials, books, and objects for hands-on
lessons focusing on adaptations and habitats. The wildlife kits are borrowed an average of four times each
year (based on receipts from 1998-2005). Teachers keep the kit for three to five weeks. The deer kit has
16 suggested lessons and teachers often create additional activities. Checking the kits in and out requires
minimal staff time. Each teacher may teach as many as 10 to 12 lessons for different classes using the kits
(Illige, pers. comm. 2005).

In addition, park staff and the superintendent have spoken at community association meetings and town
hall meetings regarding deer issues in the park. Six “Oh Deer” interpretive programs are given during the
year. Other deer management activities currently undertaken by Rock Creek Park include assisting D.C.
Animal Control with injured animals (e.g., darting animals, euthanizing injured animals), responding to
neighbors’ questions about the deer population (e.g., how to keep deer out of yards, preventing browse of
landscaping vegetation), and disseminating information about the deer population.

The park manages three main visitor contact points: Nature Center and Planetarium, Peirce Mill complex,
and Old Stone House. The Nature Center functions as the park’s main visitor center where the majority of
the public programs are presented; however, programs and visitor assistance are available at the other
sites. The park is an integral part of the Bridging the Watershed Program, which educates local school
groups on the importance and function of the watersheds in the Washington, D.C. metro area.

MAINTENANCE

Of Rock Creek Park’s 29 full-time maintenance employees, few perform general maintenance tasks
specifically related to deer management, and no maintenance staff employees are currently assigned to
perform deer management tasks, such as applying repellents or erecting small exclosures. As described
previously, the natural resource management staff conduct these activities. Maintenance staff will
occasionally remove a deer carcass from a park road.

The primary responsibility of the Maintenance Division is to provide for the general upkeep and
maintenance of all park buildings and infrastructure, including the visitor center, tennis stadium, large
amphitheater, 30 picnic groves, approximately 50 miles of foot, horse, and bike trails, 20 miles of park
roadways, and numerous buildings, some of which are historic. Park maintenance staff are also
responsible for maintaining all utilities that service park buildings and other park facilities (K. Ferebee,
pers. comm. 2007d).
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ADMINISTRATION AND PARK MANAGEMENT

This division consists of the Park Superintendent and Assistant Superintendent, as well as the
Administrative Officer and other support staff. The primary responsibility of the Superintendents is the
day-to-day management of overall park operations. The Administrative Officer oversees personnel,
purchasing, budget, and contracting activities.

Currently there is one park ranger who manages the park’s community gardens and prepares permits for
special park uses. Many of the community gardens are experiencing pressure from deer browse, which
has required the erection of fencing to protect plots. The park administration staff is consulted on deer and
pest issues related to the community gardens (K. Ferebee, pers. comm. 2007f).

The Park Police provide law enforcement on all lands administered by Rock Creek Park. They also
provide for visitor safety, respond to emergencies, enforce traffic laws, enforce the Code of Federal
Regulations, and preserve the natural and cultural resources entrusted to the NPS. The Park Police will
respond to traffic accidents involving wildlife and will humanely dispatch injured animals when required.
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ENVIRONMENTAL CONSEQUENCES

This “Environmental Consequences” chapter analyzes both beneficial and adverse impacts that would
result from implementing any of the alternatives considered in this White-tailed Deer Management Plan /
Environmental Impact Statement. This chapter also includes a summary of laws and policies relevant to
each impact topic, definitions of impact thresholds (e.g., negligible, minor, moderate, and major),
methods used to analyze impacts, and the analysis methods used for determining cumulative impacts. As
required by the Council on Environmental Quality (CEQ) regulations implementing the National
Environmental Policy Act (NEPA), a summary of the environmental consequences for each alternative is
provided in table 12 which can be found in “Chapter 2: Alternatives.” The resource topics presented in
this chapter, and the organization of the topics, correspond to the resource discussions contained in
“Chapter 3: Affected Environment.”

SUMMARY OF LAWS AND POLICIES

Three overarching environmental protection laws and their implementing policies guide the actions of the
National Park Service (NPS) in the management of the parks and their resources — the Organic Act of
1916, NEPA and its implementing regulations, and the Omnibus Management Act. For a complete
discussion of these and other guiding authorities, refer to the section titled “Related Laws, Policies, Plans,
and Constraints” in “Chapter 1: Purpose of and Need for Action.” These guiding authorities are briefly
described below.

The Organic Act of 1916 (16 United States Code [USC] 1), as amended or supplemented, commits the
NPS to making informed decisions that perpetuate the conservation and protection of park resources
unimpaired for the benefit and enjoyment of future generations.

The National Environmental Policy Act of 1969 is implemented through regulations of the CEQ (40 Code
of Federal Regulations [CFR] Parts 1500—1508). The NPS has, in turn, adopted procedures to comply
with these requirements, as found in Director’s Order 12 (NPS 2001) and its accompanying handbook.

The Omnibus Management Act (16 USC 5901 et seq.) underscores the NEPA provisions in that both acts
are fundamental to park management decisions. Both acts provide direction for connecting resource
management decisions to the analysis of impacts and communicating the impacts of those decisions to the
public, using appropriate technical and scientific information. Both acts also recognize that such data may
not be readily available and they provide options for resource impact analysis should this be the case.
Section 4.5 of Director’s Order 12 adds to this guidance by stating, “when it is not possible to modify
alternatives to eliminate an activity with unknown or uncertain potential impacts, and such information is
essential to making a well-reasoned decision, the National Park Service will follow the provisions of the
CEQ regulations (40 CFR 1502.22).” In summary, the Park Service must state in an environmental
assessment or impact statement (1) whether such information is incomplete or unavailable; (2) the
relevance of the incomplete or unavailable information to evaluating reasonably foreseeable significant
adverse impacts on the human environment; (3) a summary of existing credible scientific adverse impacts
that is relevant to evaluating the reasonably foreseeable significant adverse impacts; and (4) an evaluation
of such impacts based on theoretical approaches or research methods generally accepted in the scientific
community. Collectively, these guiding regulations provide a framework and process for evaluating the
impacts of the alternatives considered in this draft EIS.

GENERAL METHODOLOGY FOR ESTABLISHING IMPACT THRESHOLDS AND
MEASURING EFFECTS BY RESOURCE

The following elements were used in the general approach for establishing impact thresholds and
measuring the effects of the alternatives on each resource category:
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e general analysis methods as described in guiding regulations, including the context and duration
of environmental effects

e Dasic assumptions used to formulate the specific methods used in this analysis
e thresholds used to define the level of impact resulting from each alternative

e methods used to evaluate the cumulative impacts of each alternative in combination with
unrelated factors or actions affecting park resources

e methods and thresholds used to determine if impairment of specific resources would occur under
any alternative

These elements are described in the following sections.

GENERAL ANALYSIS METHODS

The analysis of impacts follows CEQ guidelines and Director’s Order 12 procedures (NPS 2001) and is
based on the underlying goal of supporting forest regeneration and providing for long-term protection,
conservation, and restoration of native species and cultural landscapes at Rock Creek Park. This analysis
incorporates the best available scientific literature applicable to the region and setting, the species being
evaluated, and the actions being considered in the alternatives.

As described in chapter 1, the NPS created an interdisciplinary science team to provide important input to
the impact analysis. For each resource topic addressed in this chapter, the applicable analysis methods are
discussed, including assumptions and impact intensity thresholds.

ASSUMPTIONS

Several guiding assumptions were made to provide context for this analysis. These assumptions are
described below.

Analysis Period

Goals, objectives, and specific implementation actions needed to manage deer at Rock Creek Park are
established for the next 15 years; therefore, the analysis period used for assessing impacts is up to 15
years. The impact analysis for each alternative is based on the principles of adaptive management, which
would allow the NPS to change management actions as new information emerges from monitoring the
results of management actions and ongoing research throughout the life of this plan.

Geographic Area Evaluated for Impacts (Area of Analysis)

The geographic study area (or area of analysis) for this plan includes Rock Creek Park in its entirety. The
area of analysis may extend beyond the park’s boundaries for some cumulative impact assessments. The
specific area of analysis for each impact topic is defined at the beginning of each topic discussion.

Duration and Type of Impacts

The following assumptions are used for all impact topics (the terms “impact” and “effect” are used
interchangeably throughout this document):

o  Short-term impacts — Impacts would last from a few days up to three years following an action

e Long-term impacts — Impacts would last longer than three years up to the life of the plan
(approximately 15 years)

e Direct impacts — Impacts would occur as a direct result of deer management actions
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e Indirect impacts — Impacts would occur from deer management actions and would occur later in
time or farther in distance from the action

Future Trends

Visitor use and demand are anticipated to remain relatively steady over the life of the plan, similar to
what has been recorded for the past 10 years. The number of yearly visitors to Rock Creek Park has
hovered at about 2 million visitors per year over the past 10 years, with a very slight upward trend since
about 1996 (see figure 9 in chapter 3). There are no new facilities, access, or operations planned during
the planning period that would affect visitation, and no substantial changes are envisioned in the
population of the metropolitan area surrounding the park. In the absence of notable anticipated changes, it
is expected that annual visitation over the life of the plan remain at about 2 million visitors per year, with
slight variations from year to year.

Impact Thresholds

Determining impact thresholds is a key component in applying NPS Management Policies and Director’s
Order 12. These thresholds provide the reader with an idea of the intensity of a given impact on a specific
topic. The impact threshold is determined primarily by comparing the effect to a relevant standard based
on applicable or relevant/appropriate regulations or guidance, scientific literature and research, or best
professional judgment. Because definitions of intensity vary by impact topic, intensity definitions are
provided separately for each impact topic analyzed in this document. Intensity definitions are provided
throughout the analysis for negligible, minor, moderate, and major impacts. In all cases, the impact
thresholds are defined for adverse impacts. Beneficial impacts are addressed qualitatively.

CUMULATIVE IMPACTS ANALYSIS METHOD

The CEQ regulations to implement NEPA require the assessment of cumulative impacts in the decision-
making process for federal projects. Cumulative impacts are defined as “the impact on the environment
which results from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or nonfederal) or person undertakes such
other actions” (40 CFR 1508.7). As stated in the CEQ handbook, “Considering Cumulative Effects”
(CEQ 1997), cumulative impacts need to be analyzed in terms of the specific resource, ecosystem, and
human community being affected and should focus on effects that are truly meaningful. Cumulative
impacts are considered for all alternatives, including alternative A.

Cumulative impacts were determined by combining the impacts of the alternative being considered with
other past, present, and reasonably foreseeable future actions. Therefore, it was necessary to identify other
ongoing or reasonably foreseeable future projects and plans at Rock Creek Park and, if applicable, the
surrounding area. Table 24 summarizes these actions that could affect the various resources at the park,
along with the plans and policies of both the park and surrounding jurisdictions, which were discussed in
chapter 1. Additional explanation for most of these actions is provided in the narrative following the table.

The analysis of cumulative impacts was accomplished using four steps:
Step 1 — Identify Resources Affected

Fully identify resources affected by any of the alternatives. These include the resources addressed as
impact topics in chapters 3 and 4 of the document.

Step 2 — Set Boundaries

Identify an appropriate spatial and temporal boundary for each resource. The temporal boundaries are
noted at the top of table 24 and the spatial boundary for each resource topic is listed under each topic.

Step 3 — Identify Cumulative Action Scenario
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Determine which past, present, and reasonably foreseeable future actions to include with each resource.
These are listed in table 24 and described below.

Step 4 — Cumulative Impact Analysis

Summarize impacts of these other actions (x) plus impacts of the proposed action (y), to arrive at the total
cumulative impact (z). This analysis is included for each resource in chapter 4.
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