17. NORTHERNSHENANDOAHVALLEYPLANNINGREGION
LOCALACTIONPLAN SUMMARY

WILDLIFEACTIONPLAN ANDLOCALSUMMARIESOVERVIEW

Wildlife Action Plan

Virginia is fortunate to contain a wide variety of natural resources and landscapes that provide
Virginians with a range of benefits, services, and economic opportunities. Natural resource
conservation in Virginia, as in most states, is implemented byrgowent agencies, non

governmental organizations, private institutions, academic institutions, and private citizens.

These groups work to enhance the quality of life within the Commonwealth by conserving
+ANHAYALl Q& | ANE AdeqgfaRedindiad andhdilan dapitat negded tiRrhakafeS ©
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first Wildlife ActionPlan (Action Plan). It was written to prioritize and focus conservation efforts

to prevent species from declining to the point where they become threatened or endangered

(DGIF 2005). The 2015 Action Plan is an update of the original Plan. The Actioa$tlan

address eight specific elements mandated by Congress. They are

1. Information on the distribution and abundance of species of wildlife, including bbw an
declining populations as theate fish and wildlife agency deems appropriate, that are
indicative of tte diversity and health of theéist 1§ SQ& At Rt AFST I yR

2. Descriptions of locations and relative condition of key habitats and community types
essential to conservation of species identified in (1); and

3. Descriptions of problems which megversely affect species identified in (1) or their
habitats, and priority research and survey efforts needed to identify factors which may
assist in restoration and improved conservation of these species and habitats; and

4. Descriptions of conservatiaations determined to be necessary to conserve the
identified species and habitats and priorities for implementing such actions; and

5. Proposed plans for monitoring species identified in (1) and their habitats, for
monitoring the effectiveness of the @ervation actions proposed in (4), and for
adapting these conservation actions to respond appropriately to new information or
changing conditions; and

6. Descriptions of procedures to review the FBamategy at intervals not to exceed ten
years; and

7. Plans for coordinating, to the extent feasible, the development, implementation,
review, and revision of the Pl&@trategy withfederal,state, and local agencies and
Indian tribes that manage significant land and water areas withinsthte or
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administerprograms that significantly affect the conservation of identified species and
habitats.

8. Congress has affirmed throutte Wildlife Conservation and Restoration Program
(WCRIPand State Wildlife GrantsSW@, that broad public participation is an essential
element of developing and implementing these Piatrategies, the projects that are
carried out while these Plai@trategies are developed, and the Species in Greatest Need
of ConservatioiSGCNhat Congess has indicated such programs and projects are
intended to emphasize

Each species included in the 2015 Action Plan (Species of Greatest Conservation Need or SGCN)
has been evaluated and prioritized based upon two criteria: degree of imperilment and
management opportunity.

To describe imperiimenSGCNire grouped into one of four Tiers: Critical (Tier 1), Very High
(Tier II), High (Tier 1ll), and Moderate (Tier 1V).

Tier I- Critical ©nservationNeed. Species face an extremely high risk ohetitin or
extirpation. Populations of these species are at critically low levels, face immediate
threat(s), and/ or occur within an extremely limited range. Intense and immediate
management action is needed.

Tier II- VeryHigh Conservation@é¢d. Specidsave a high risk of extinction or

extirpation. Populations of these species are at very low levels, face real threat(s), and/
or occur within a very limited distribution. Immediate management is needed for
stabilization and recovery.

Tier lll- High Consavation Need. Extinction or extirpation is possible. Populations of
these species are in decline, have declined to low levels, and/ or are restricted in range.
Management action is needed to stabilize or increase populations.

Tier IV- Moderate Conservaitn NeedThe species may be rare in parts of its range,
particularly on the periphery. Populations of these species have demonstrated a
declining trend or a declining trend is suspected which, if continued, is likely to qualify
this species for a higheetiin the foreseeable future. Lotgrm planning is necessary to
stabilize or increase populations

While degree of imperilment is an important consideration, it is often insufficient to prioritize
the use of limited human and financial resources. In order to identify and triage conservation
opportunities, development of the updated Action Plan (2018)uded assigning a
Conservation Opportunity Ranking to each speitiestified within the Plan. &kings were
assigned with input from taxa or species experts (biologists) and other members oAMirgina
conservation community. They also drased on cong®ation or management actions and
research needs identified for the species within the 2005 Action Plan. In addition, a literature
review was conducted to garner any new information available since the first version of the
Action Plan. The thre@nservationOpportunity Rankingsire described as follows
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expected to benefit the species; at least some of which can be implemented with existing
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conservation status.

B ¢ Managers have only identified regrch needs for the species ocamagers have only
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of personnel, funding, or other circumstance.
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could benefit this species or its habitat or all identified conservation opportunities for a
species have been exhausted.

Over 880 SGCelisted in the 2015 Action Plaandare found in varying densities across the
state (Figure 1)Of thet f | SGQM, 23 dercentare classified a€onservation Opportunity
Rankingd; 7.1 percentare classifiedConservation Opportunity R&imgB; and69.5 percentare
classified as Conservation Opportunity Rankingdditionally, of the 88 GCN:

1 Approximately 25%f the SGCldre already listed as threatened or endangered under
the Federal or Virginia Endangered Species Act,

1 Approximately60% are aquatic,

1 Approximately 70% are invertebrates, and

91 All are impacted by the loss or degradation of their habitats.

Total SGCN MM 41-50 [ 171-80 WM 101-110 20100 20 40 60
= e e e i

BN 21-30 BEN51-600081-90 MM 111-120 m— e

B 31-40 [0 61-70 I 91 - 100 I ™™ (ciorrcters

30150 30 60

Figurel. State Distribution of Species of Greatest Conservation Neétlgy12Vatersheds
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Wildlife Action Plan Implementation

Since its creation, the Wildlife Action Plan has helped Virginia acopgre$17 milliorin new
conservation funding through the State Wildlife Grants Program. These resources have been
used to implement significant researclgvance species recovery efforts via captive
propagation, and restore and conserve important wildlife habitats. Despite these successes,
many conservation practitioners feel the original Wildlife Action Plan never reached its full
potential. One common coeen is that it failed to focus at the habitat level where the needs of
many species could be addressed at once. Further, many partners indicated the original Action
Plan did not provide sufficient details to help prioritize conservation needs and oppietiat

a local scale, where many land use decisions are paageconservation efforts are
implemented. Lacking these local insights, it was often difficult for agencies, municipalities,
organizations, academic institutions, and landowners to identifyfands on the highest

priority wildlife conservation opportunities for their geographic area. To address this concern
and make the Action Plan more udeendly and relevant at a finer scale, this version (2015) of
the Action Plan was developed to includeallybased summaries. These summaries identify
species that are local priorities, habitats required to conserve those speeggsnalthreats
impacting species and habitats, apdority conservation actions that can be taken to address
those threats The goal of these summaries is to facilitate and benefit the work of local
governments, conservation groups, landowners, and other members of the conservation
community who wish to support wildlife conservation within their regions

Local Action PlarSummaries

In creating the updated Action Plan, the Virginia Department of Game and Inland Fisheries

(DGIF) adopted a model developed by the Virginia Department of Conservation and Recreation

(DCR) for the Virginia Outdoors Plan. The Virginia Outdoors Plan desedlesgional resource

issues for 21 multounty Recreational Planning Regions. Each Recreational Planning Region is
NRdzaKte |ylf232dza (G2 2yS 2F zANHAYAIFIQA Hm f 20! f
are voluntary associations of local governrtgeimtended to foster intergovernmental

cooperation by bringing together local officials, agency staff, the public, and partners to discuss

common needs and develop solutions to regional issues. With its focus orstadalactions,

the Virginia Outdoor®lan has become an important tool for identifying and addressing local

recreational issueslhis DCR model was adapted and used in this Action Plan to address wildlife

and habitat issues for the benefit of planning region resideMiare broadly, the new étion

tftryQa [20Ff 1 OGA2Y tfty {dzYYFENARS&E gAtft ONBIFGS |
community can use to identify issues and locations of mutual conservation interest, enhance

collaborative opportunities, develop new conservationresoéirée I YR -ONY Fla &g dzy G A 2 v 3
that can be beneficial for both the people and wildlife of Virginia.
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NORTHERNSHENANDOARVALLEYPLANNINGREGIONSUMMARYOVERVIEW

TheNorthern Shenandoah Vall&lanning Regiooonsists ofl,054,305acres(1,647square
miles). It hcludes the ounties of Clarke, Frederick, Page, Shenandoah, and Waiteof
Winchester and bwns of Front Royal, Luray, Middeltown, Stephens City SdrasburgThe
human population in this planning region is estimated to be almost 231,000 pédfl€ensus
Bureau 205). Population growth rates have varied since 2000, lbey have been increasing in
all the counties (DCR 2013a).

Less developed andore rural areas often provide a diversity of valuable wildlife habitats,

which can be degraded or lost as human populations grow or mining and other extractive uses
expand. hisplanning regiorcontainsa range of SGCMcludingthe eight species that occur

only within thisregionand nowhere else in the worldl'hey include thé.uray Caverns

amphipod, Hubbard's cave beetle, mddrelling cave beetle, Petrunkevitch's cave beetle,-thin
neck cave beetle, cave pseudoscorpifisher,and Appalachian cave springsnathe planning
region has a variety of habitats suchsmpsuce fir forests, mixed hardwood and conifer forests,
young forests, retired agricultural land, karst, rtidial wetlands, and warm and cold water
streams and riparia habitats (Figure 2).

In developing conservation actions for habitats and priority species within this planning region, a
number of factors must be considered to determine how limited resources can be allocated to
0Sald STFTFSOU® ! IniNdoBaSildyiotseaccess) theffedtivehess of hidtidric And
ongoing conservation actions, as well as logistical, economic, and political factors will all
AYyFtdzSyO0S G(KS aStSOGA2Y IYyR LINA2NRGATEFOGA2Y 27F O3
advocates a proactive approach that focuses conservation resources to manage species before
they become critically imperiled and to implement projects that can simultaneously benefit
multiple species and human communities. These factense considered dung development

of the conservation actions included in the following sections as well as in analyzing the existing
threats facing SGCN and their habitats. Threats and conservation actions are organized based on
the habitat types found within this planninggion upon which priority SGCN depend.
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Northern Shenandoah Valley
Planning Region Habitat Map
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Figure2. Northern Shenandoah Valley Planning Region Hakjfatderson et al2013).

Priority Species of Greatest Conservation Need

Of + A NH 88§ SGICKBA are believed to either occuor haverecently occurregdwithin the
Northern Shenandoah Valley Planning Regigmpendix A) Of these1 species57 SGCNire
dependent upon habitats provided within thBlorthern Shenandoah Planning Regi¢hable
2). These species constitute the priority SGCN forrégion. A summary of SGCN Tier and
Conservation Opportunity Rankings is provided in Table 1, wiglee 3demonstrates the
density of the B priority species withirthis region

Priority SGCNs within this Local Summary include species for which this planning region

comprises a significant portion of its range in Virgifiadeterminespeciegriority, the authors

implemented a 10 percent rule to identify locally important specigsder the 10 percent rule,

an SGCN is included in a Local Summary if the planning region pratieast 10 percent of

GKIFG aLSO0ASaQ NI'y3aS Ay =+ A NHA yickdthat wareardt BdSidE  § K S NB
2y | LI |y yrioyfy3SENIESA Kidtysevaral SGCN occur statewide but in low numbers

in each planning region and will never reach the 10 percent threshold in any single planning

region. Species that fall in this category were manually added to priority SGCN lists where

appropriate. Some species only occur in three ewer planning regionsthese SGCN are also

included on prioritylists for the planning regions in which they are found due to their rarity in
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the state and the importance of those few planning regions to theivigat. For migrant species
that may only be in Virginia for a matter of days, these migratory habitats are considered critical
for their longterm conservation. When these circumstances were identified, specific migratory
species were manually added to #&GCN lisess well Finally, where a species may have a
particularly strong population in a relatively small portion of a planning region, the population
may be determined to be significant enough to warrant inclusion on the local SGCN list. Again,
whenthese circumstances were identified, species were manually added to the local priority
SGCN list.

Table 1. Tier and Conservation Opportunity Ranking Distribution among Priority SGCN.

Tier and Conservation Number of SGCN
Opportunity Rank

la 5
b 1
Ic 3
lla 2
Ib 2
lic 11
Ila 5
b 1
llic 5
IVa 12
IVb 7
Ve 3
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Figure 3 Priority SGCN Density in the Northern Shenandoah Valley Planning RéigiohVatersheds.
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Table2. Priority Specie®f Greatest Conservation Ne@&istribution in the Northern Shenandoah Valley Planning Region

Conservation
Status

Tier

Opportunity
Ranking

Common Name

Scientific Name

Habitat

Amphibian

Cow Knob salamander

Plethodon

Site specifie mixed hardwood forests in rocky areas i

punctatus high elevations

Amphibian v a Jefferson salamander ~ Ambystoma West of Shenandoah Rivehigh elevation hardwood

jeffersonianum forests

Amphibian I c Shenandoah Mountain Plethodon virginia  Site specifie deciduous hardwood forests on

salamander mountain slopes and ravines in western Rockinghan
County

Amphibian FESE | [ Shenandoah Plethodon Handful of sites in Shenandoah National Park

salamander shenandoah

Bird 1l a Barn owl Tyto alba Fields of dense grass. Open and partly open country
(grassland, marsh, lightly grazed pasture, hayfields)
wide variety of situations, often around human
habitation.

Bird 1l b Belted kingfisher Megaceryle alcyon  Primarily along watehoth freshwater and marine,
including lakes, streams, wooded creeks and rivers,
seacoasts, bays, estuaries, and mangroves. Perche
trees, on over hanging branches, posts and utility
wires.

Bird \ a Blackand-white Mniotilta varia Habitat generalist with broad habitablerances

warbler

Bird 1] b Blackbilled cuckoo Coccyzus Forest edge and open woodland, both deciduous an

erythropthalmus coniferous with dense deciduous thickets

Bird v a Brown thrasher Toxostoma rufum  Thickets andushy areas in deciduous forest clearing
and forest edge, shrubby areas and gardens; in
migration and winter also in scrub

Bird \ b Canada warbler Cardellina Breeding habitat includes moist thickets of woodland

canadensis undergrowth (especiallgspenpoplar), bogs, tall
shrubbery along streams or near swasnpnd
deciduous second growth

Bird 1] a Cerulean warbler Setophaga cerulea A structurally mature hardwood forest in a mesic or
wetter situation, with a closed canopy

Bird v b Chimneyswift Chaetura pelagica  Inhabits rural and urban environments having both a

abundance of flying arthropods arsditable
roosting/nesting sites
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Bird v Eastern kingbird Tyrannus tyrannus  Forest edge, open situations with scattered trees an
shrubs cultivated lands with bushes and fencerows,
and parks; in winter more closely associatethwi
forest clearings and borders

Bird \Y Eastern meadowlark Sturnella magna Grasslands, savanna, open fields, pasturesiveistd
lands, sometimes marshes

Bird v Eastern towhee Pipilo Inhabits forest and swamp edges, regenerating

erythrophthalmus clearcuts, opercanopied forests, particularly those
with a welldeveloped understory, reclaimed strip
mines, midlate successional fields, riparian thickets,
overgown fencerows, shrub/smattee thickets, and
other brushy habitats.

Bird 1l Eastern whigpoor-will Antrostomus Forest and open woodland, from lowland moist and

vociferus deciduous forest to montaneofest and pineoak
association

Bird v Eastern wooepewee Contopus virens Inhabits a wide variety of wooded upland and lowlan
habitats including deciduaj coniferous, or mixed
forests

Bird \ Field sparrow Spizella pusilla Old fields, brushy hillsides, overgrown pastures, thor
scrub, deciduous forest edgsparse second growth,
fencerows

Bird \ Grasshopper sparrow  Ammodramus Grassland obligate

Bird v Gray catbird Dumetella Thickets, dense brushy astirubby areas,

carolinensis undergrowth of forest edge, hedgerows,dgardens,
dense second growth.

Bird v Green heron Butorides virescens Swamps, mangroves, marshes, and margins nélpp
rivers, lakes, and lagoons

Bird 1] Kentucky warbler Geothlypiformosa  Humid deciduous forésdense second growth,
swamps

Bird ST | Loggerhead shrike Lanius ludovicianus Grasslands, orchards and open areas with scattered
trees

Bird \ Northern Flicker Colaptes auratus Open forest, both deciduous amdniferous, open
woodland, open situations with scattered trees and
snags, riparian woodtal, pineoak association, parks

Bird | Northern sawwhet owl  Aegolius acadicus ~ Higher elevation coniferous woodlands in Blue Ridgé
and mountains west oShenandoah iRer

Bird 1 Red crossbill Loxia curvirostra Sprucefir or hemlock forests above 4000 feet
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Bird I Ruffed gouse Bonasa umbellus Dense forest with some deciduous trees, in both wet
and relatively dry situations from boreal forest
(especially early seral stages dominated by aspen) &
northern hardwood ecotone to eastern deciduous
forest and oaksavanna woodland
Bird \Y Wood thrush Hylocichla Deciduous or mixed forests with a dense tree canop
mustelina and a fairly welbeveloped deciduous understory,
especially where moist
Bird I Yellowbilled cuckoo Coccyzus Open woodland (especially where undergrowth is
americanus thick), paks, deciduousiparian woodland
Bird \ Yellowbreasted chat Icteria virens Second growth, shrubby old pastures, thickets, bush
areas, scrub, woodland undergrowth, and fence row;
including low wet places near streams, pond edges,
swamps; thickets with few taltees; early successiona
stages of forest regeneration; commonly in sites clog
to human halitation.
Bird ST | Peregrine falcon Falco peregrinus Human structures in the east and cliff sites in the we
Crustacean \ Allegheny crayfish Orconectes Clean flowing streams with rocky substrates
obscurus
Crustacean FS 1] Luray Caverns Stygobromus Caves with clean abundant water flowing through th¢
amphipod pseudospinosus system
Crustacean FTST 1] Madison Cave isopod  Antrolana lira Caves witttlean abundant water flowing through the
system
Fish v Allegheny pearl dace ~ Margariscus Pools of small creeks and rivers with sand or gravel
margarita substrate
Fish v Brook trout Salvelinus fontinalis Clear, cool, welbxygenated creeksmall to medium
rivers, and lakes
Fish v Slimy sculpin Cottus cognatus Spring fed cold water streams
FWMollusk FSSE 1] Appalachian springsnail Fontigens bottimeri Individual springs in Frederick county
FWMollusk 1l Blue Ridge springsnail Fontigens orolibas  Springs and cave streams in the Potomac basin and
along the Blue Ridge
FWMollusk SE | Brook floater Alasmidonta Clear flowing water with sand or gravel substrates
varicosa
FWMollusk v Pocketbook mussel Lampsilis ovata Eitherflowing or standing water with gravel, sand, sill
or mud substrates
FWMollusk 1] Yellow lampmussel Lampsilis cariosa Large streams and rivers with low gradient and sand
and gravel substrates
Insect FSST | Appalachian grizzled Pyrguswyandot Dry open areas with shale soils, clear cuts, utility righ

skipper

of way, and other areas with dwarf cinquefolil
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Insect FS 1] Avernus cave beetle Pseudanophthalmus Caves with clean abundant water flowing through the
avernus system

Insect FS 1] Hubbard's cave beetle Pseudanophthalmus Caves with clean abundant water flowing through th¢
hubbardi system

Insect FS Il Mud-dwelling cave Pseudanophthalmus Caves with clean abundant water flowing through the

beetle limicola system
Insect FS 1] Petrunkevitch's cave Pseudanophthalmus Caves with clean abundant water flowing through the
beetle petrunkevitchi system

Insect FS 1] Tawny crescent Phyciodes batesii Dry habitats including clearings, open woods and
batesii roadsides containingiavyleaved asters

Insect FS 1] Thinneck cave beetle  Pseudanophthalmus Caves with clean abundant water flowing through the
parvicollis system

Mammal 1] Fisher Martes pennanti Sprucefir forests, northern bogs and swamps, or
pennanti mixedhardwood trees

Mammal FE | Indiana Bat Myotis sodalis West of Shenandoah Rivewinter site specific caves,

summer forested areas containing dead exfoliating
trees.

Other Terrestrial FS 1] A cave pseudoscorpion Mundochthonius Caves with clean abundant water flowing through th¢

Invertebrate holsingeri system

Other Terrestrial FS 1] Cave pseudoscorpion  Chitrella superba Caves with clean abundant water flowing through th¢

Invertebrate system

Other Terrestrial 1l Depressed glyph Glyphyalinia No habitats have been identified for this terrestrial

Invertebrate virginica snail

Other Terrestrial v Ribbed striate Striatura exigua No habitats have been identified for this terrestrial

Invertebrate snail

Other Terrestrial 1] Variable mantleslug Pallifera varia Moist forest habitats

Invertebrate

Reptile ST | Wood turtle Glyptemys insculpta Clear streams with adjacent riparian forests and fielc

** Federal Endangered (FE), State Endangered (SE), Federal Threatened (FT), State T{8&3téeeldral Species of Concern (FS), Federal CanBidptedderdroposed ), and Species of

Collection Concern (CC).
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CONSERVELANDS IN THENORTHERNSHENANDOAHRVALLEYPLANNINGREGION

Recognizing the importance of the local itats to resident and migratory wildlife, state, federal,

and private entities have made significant investments to conserve lands within this planning region.
Conservation mechanisms range from national forests and parks to state parks and forests to
conservation easementsSignificant conservation assets, in terms of size, include:

George WashingtoNational Forest,
Shenandoah National Park,

Cedar Creek and Belle Grove NatiddistoricPark
Appalachian Trall,

Skyline Drive,

Andy Guest/Shenandodriver State Park

Seven Bends State Padnd

Devil's Backbone State Forest

=4 =4 -4 -4 -8 _a_°a_29

These properties contain a diversifopen water, forest, agriculturahnd wetland habitats (Figure
4). They have been conserved to provide a range of conservation, recralatiol economic
benefits such as habitat protection and restoration, ecotourism, and fishing and hunting
opportunities.

Northern Shenandoah Valley
Planning Region Conserved Lands

VA Conserved Lands

- Federal

- Local X
Private W@E

- State ’

t? Virginia Counties

Figured. Conservation Lands in the Northern Shenandoah Valley Planning Re@iBiNatural Heritag014)
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These properties serve as an important component of wildlife conservation efforts on within
Northern Shenandoah Vall@&tanning Region. Healthy and important habitats have been conserved
within their boundaries; however, working to conserve other landdate beneficial for many

SGCN and habitats within the regidmere may be concern over the economic and social impacts of
putting more lands into conservation, but many of these areas provide recreation and ecotourism
benefits (DCR 20&3Carver and Cailti2013). Through these mechanisms local economies could be
bolstered; however, insufficient data exist to fully describe the benefits and drawbacks of lands held
in conservatiorwithin the planning regionTo balance these interests, especially as coomt

change, it will be critical for the conservation community to actively engage with local governments
and stakeholders to ensure that conservation spending is beneficial for both wildlife and localities.

dimate Change Impacts in the Northern Shenayah Valley Planning Region

Changes in temprature and precipitation will likelgegatively affect habitats and SCGN in the

Northern Shenandoah Valley Planning Redggased orscientificreports and research, it idear that
temperaturesn the statewill get warmer.The National Climate Assessm@NCA) is a national

climate assessment that provides state level information. The NgARA OF 1 S& *ANBAYALl Q&
temperature could increase by as much as 7°F by 2100 (Melilo2£i1ad). Earlier models uséor

+ A NH 20¢8CIlimata Action Plan projetihat average temperaturesiayincrease by 3.1°C (5.6°F)

by the end ofthe centuryin Virginiad D 2 @S NJ/ 2 NX2 &n Qlirda¥e Chaage 20D8).

Temperature changes are likely to be even greater imtloeintains than at lower elevations due to a
range of factors such as snow albedo, water vapor changes and latent heat release, aerosols, among
others (Pepin 2015; Staudinger et al. 2015). Projections also indicate a likely increase in summer high
temperatures and longer growing seasons (Staudinger et al. 2015). These changes could affect depth
of snow pack and earlier snow melt.

Increased temperatures may lead to heat stress for speciesfiadt water temperature,

temperature regime timing, and assoaatbehaviors as well g®tentially resulting in changes to

food availability (Boicourt and Johnson, 2011; Kane, 2013). Temperature increases may also be
problematic for species at the edge of their ranges. For example, if species are at the more southern
end of their range, they may not survive significant increases in temperature that are greater than
they can withstand (Pyke et al., 2008). Warmer temperatures may also result in warmer waters,
which could favor parasites and other pests in aquatic enniremts (Pyke, et al. 2008; Najjar et al.
2010; Kane 2013). Additionally, if temperatures and precipitation change such that season length is
altered, fish and other species reproductive cycles and other phenological processes may be affected.
Ecological catitions may also be altered, including food supplies and sympatric animal behaviors
(e.g., fish migrations and nest building).
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CONSERVATION HREATS ANBACTIONS TAVILDLIFE ANDHABITATS IN THENORTHERN
SHENANDOAHVALLEYPLANNINGREGION

The following sectionsn threats, conservation actions, and conservation priorigiesssubdivided
based on habitatype. Key habitat conservation strategies, actions, threats, and otheadatgpare

summarizedn Table 3. In many cases, actions takeprtwiect or enhance habitat will positively
affect many othe Northern Shenandoah Valley Planning Regitority SGCN and other species
Many of these activities are also expected to benefit landowners and communities.

Protect karst
habitats

1) Maintain vegetative covewithin
watersheds where subterranean
species occyr2) Establish vegetative
buffersaround springs and sinkholes
3) Minimize nutrients and sediments
flowing into the system; 4) Establish
parks, greenways, or other conservec
landsabove karst system$) Develop
water conservation and use strategie
to help minimize groundwater
depletiory and 6) Better control fecal
matter and sewage.

Increasing
industrial/resid
ential water
consumption,
sedimentation
and pollutants
protection of
cave entrances

Drinking waer
quality; sustainability
of private landowner
wells and residential
water supply

Areas underlain
by karst geology

Enhance,
maintain, and
restore aquatic

1) Esablishvegetative and/ or
forested buffers along streams and
sinkholes as well as in agricultural,

Sedimentation,
contaminants
loading, water

Address TMDL
concerns byedudng
amounts of sediment,

Abrams Creek,
Lower Opequon
Creek Upper

and federal agencies to ensure
implementation of appropriate best
management pretices; 4Maintain
forest health to help ensure forest

change

and riparian urban and residential areag) chemistry nutrients, pesticides, Opequon Creek,
habitats Restoe/ stabiliz eroding stream alteration, and other pollutants ~ Hawksbill Creek,

banks 3) Reclaifievegetate temperature that enter water Mill Creek

disturbed forest lands; 4) Exclude regime ways sustain sport 1 2fYlFyQa

livestock from streams3) Improwe alteration, fisheries and Page Brook,

pasture and loafing lot management stream nutrient recreation Roseville Run,

to prevent manuretainted runoff dynamics opportunities Spout RunSmith

from flowing into streams6) Repair alteration, land Creek

or replacefailing septic systems and  use changes,

StAYAYIlF GAY €7 &G NI water

Implementurbanstorm water withdrawals,

management BMPS) climate change,

Restore/reclaim abandoned mine invasive species

lands;9) Preventpet waste from

entering streams; 10fontinue to

identify impaired watersvithin the

planning region11)Restore aquatic

conrections; 13 Monitor and address

invasive species impacts; ah#)

Adopt land use practices or policies

through zoning or other means to hel,

improve the health of aquatic

systems.
Maintain and 1) Protect land through acquisition,  Land use Flood control water Forest patches
restore forest easement, incentives, or other change and quality; ecotourism/ adjacent to
habitat mechanisms; 2) Implement vegetativi conversion, wildlife viewing/other  already

buffers around extractive practices invasive outdoor recretion protected

and development; 3) Work with state species, climate parcels
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viability; and 5) Monitor and control
invasive species.

Maintain and
restore open
habitats

1) Restorenativegrasses, shrubsnd
forbs; 2) Maintain existing open
habitats withperiodic disturbance
(e.g.,prescribedburning, mowing,
disking, etc.)and 3 Conserve, via
acquisition, easement, collaboration,
or agreementpatches from 20 acres
to 100 or more acres

Land use
changes,
invasive species

Conservation of
native pollinators;
erosion control;
sequestration of
nutrients, pesticides,
and otherpollutants
before they enter
rivers or karst systems

Areas supporting
SGCN that are
not already
protected
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Protect Karst Habitats

TheNorthern Shenandoah Vall&lanning Region contains cavarst habitats that areelatively

unique in Virgnia. These features are created by complex interactions of water, bedrock, vegetation,
and soilsKarstareas contain sinkholes, sinking and losing streams, caves, andldavgprings DCR
2015. Because cave entrances and karst habitats are sensyttems, exact locations of karst habitats
are not provided in this Action Plan; however, general areas that contain karst featurpsogiged in
Figureb. Karst systems provide important habitéts many SGCN, includitige Luray Caverns
amphipod, Hub I NRQa Ol @rieckadvebiédtles mudvieRiny ¢ave beetle, and a wide variety
other important species.

[ TN

Northern Shenandoah Valley Planning Region g

ﬂ Planning Regions
N
@ Virginia Counties :
Karst Formation E

Miles
0 5 10

Northern
Shenandoah
Valley

CUPEPER

Figureb. KarstAreasin the Northern Shenandoah Valley Planning Re@iiéeary and Docto2014)
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Threats
Threats are primarily waterelated for karst systems.

1. Water Quality DegradatiatWater is the most critical element influencing thealth of a karst
system.The quality of water entering, and flowing thrBlK = + A NH A y A | &facted] I NA
by aariety of issuesutrient pollution, especially from nitrogen and phosphorusa is
significantcause of water degradatioas well as bacteria, fertilizer, and pesticidBE£R 2008)
Nutrients often enter aquatic systems frolands withoutadequate best mnagement practices
(BMP) storm water runoff controls, and adequate waste treatment practid&ater quality
degradation of karst systems also often occurs when sinkholes are used as disposal sites
Development andesulting polutant-ladenrunoff also negatively affect water quality (DCR
2008).

2. Altered HydrologyDevelopment, which also likely plays a role in degraded water quality in the
areaswhere karst occursan also result in altered hydrology which can affeater quantity
and flows. Thamount of water flowing througlthe system is also importantVithdrawals for
human use have the potential to degrade subterranean habitats and change surface
topography.

3. Climate ChangeChanges to precipitation regimes that may cause more intense stoemts
could exacerbate already existing water quality problems. Higher amounts of precipitation in a
short time frame could dramatically affect storm water runoff and nutrient run off from
impervious surfaces.

Conservation Management Actions

Themod efficient and cost effective means of conserving the integrity of karst and cave habitats is to
focus on preserving the quality and quantity of water flowing into these systems. To improve water
guality, important management actions include: minimizirsg wf fertilizers and pesticides near karst
sites, minimizing runoff and other pollutants around the areas, preventing disposal of residential or
agriculturalwaste near these sitesand ensuring vegetative buffer areas where there are extractive or
other intensive land uses (Veni et al. 2001)s also important to prevent sewage from community or
municipal sewer systems from contaminating ecologically sensitive groundwater systems in karst areas
(B. BeatyThe Nature Conservancy, personal communica@0i5). Vegetative buffers around

sinkholes and entrancesork to maintain the quality of water flowing into karst systems and provide
vegetative cover in areas underlain by karst geologpwever, it is important to note that it can be
difficult to idertify surface areas above the subterranean system well enough to install appropriate
buffer areas.

Additionally, working with residents and municipalities to develop water conservation strategies will be
important to control water withdawals in the areéVeni et al2001). Adopting land use practices or

policies through zoning or other guidelines focused on karst systems may also help protect and improve
the health of karst systems in sensitive areas. Establishing protected areas around these karst syste
may also be valuable. Additionally, local government policies or ordinances could include overlay
districts, karst feature buffers, geotechnical surveys when in area that could contain karst systems, and/
or performance standard®r development (Belo @03).
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Climate -Smart Management Actions

Karst systems areulnerable to stressors such as poor water quality and changes to watettféfdwnay
be exacerbated by climate change. When considering planting vegetative Huff@nagers will need to
understandhow conditions may change in the area andrkvarith appropriate vegetatiork-or example,

if stream flow is expected to become flashier due to increased precipitatiomore frequent flooding

is projected to occur, tree arghrub species that can tolemflood conditions and inundation should be
included in the selected plant speci&&egetation species that are better able to withstand these
conditions may be better suited to help mitigate the impacts of flooding and increased runoff.
Minimizing impenaus surface (see followirggction) will be even more important under climate
change as with increasesorm intensity willresult inmore stormwater runoff.

EnhanceMaintain, and Restore Aquatic and Riparidtiabitats

Aquatic systems in thorthern Shenandoah Vallgylanning Region includmld and warm water

rivers, streams, and creekBhe majority of the planning region falls within the Shenandoah River
watershed Approximately 9,780 acres (0.9 percent) of the planning region is considered aquatic
(Anderson et al. 2013Yhese systems provide important habitat for numerous species of wildlife, fish,
andinvertebrates Priority SGCN thatephend on these habitats includeany mussels, snails, crayfish,
and fish species, such e Appalachiarspringsnail, pearl dace, brook floater, depressed glyph, and
yellow lampmussel.

Threats

Aquatic and riparian habitats within tHdorthern Shenandoakalley Planning Region face multiple
threats from water quality related issues to invasive species.

1. Water Quality DegradatiorPollution is the most significant threat to aquatic species and
riparian habitats within théNorthern Shenandoah Vall&fanning RegionPolluting materials
include fertilizers, eroded sediment, and human and animal waste flolviyigh 2 G KS NBIA 2y C
creeks and rivers from storm water runoff, failing septic systems, and agricultural practices that
do not conform to standard best management practices (DEQ 2014). In many cases, watersheds
have insufficient riparian buffers and vegetaiareas to stop these materials from flowing into
the creek or stream (ACJV 200Bhce present in aquatic systems, these materials may
concentrate in sediment and bottomdwelling organisms where they can result in reduced levels
of dissolved oxygen andteted pH levelsGhesapeake Bay Foundation 2014). In addition to the
impacts on aquatic life, many of these substances pose a risk to human health and local
economies (Chesapeake Bay Foundation 2014).

2. Impervious Surfacdmpervious surfaces (i.e., landvers that do not permit water to permeate
the ground) give a useful measure of the environmental condition of an area. In a developed
watershed there is often significant impervious surface cover; thus, a greater amount of surface
water, often laden wittpollutants, arrives into a stream at a faster rate than in less developed
watersheds, increasing the likelihood of more frequent and severe flooding. Substantial
amounts of impervious surface area can also lead to degradation of water quality, changes in
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hydrology, habitat structure, and aquatic biodiversity. Additionally, impervious surfaces often
run along areas that directly interact with the stream or river through flooding, geomorphology,
or material inputs Although theNorthern Shenandoah Valley RldangRegion has some
watersheds with a high percentage of impervious surface cover, the majority of the planning
region has a low perceng@ of impervious surface cov@figureo).

™N
Northern Shenandoah Valley
Planning Region 3
~ 3
C:;] Virginia Counties / \'\\
Percent Impervious Surface / 2
0-3 ~ *)s
4-11 v (
12-22 @ b
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Figure6. Impervious Surface CoverNorthern Shenandoah Valleglanning Region (SARP 2014).

Catastrophicills: Catastrophic spillsom industrial sites or road crossinganresult in
extensiveloss of species and habitat in a short time period.

Habitat Conversion and AlteratioRivers arefragmented by dams, culverts, and other
impediments that limit the connectivity of these aquatic habitdfthis fragmentation can

prevent aquatic species from accessing important aquatic habitats crucial to various life stages.
Channelizationshoreline &eration, and extractive land use practices can alter aquatic habitats

in terms of changes to hydrology, chemistry, and water temperature. These practices may also
directly alter habitats through loss of vegetative riparian cover, filling of streamsrdehing

of stream banks.

Invasive Specie$nvasve species such as white pertineatenwestern warm water streams
and rivers. Invasive species are less of a direct threat tavithiin cold water systems, but
invasive species caus@nificant impats to the forests surrounding these systems. Defoliation
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by the emerald ash borer, gypsy moth, hemlock woody adelgid, and southern pine teetle
alter river and stream hydrology and temperature, especially important to cold water streams

6. StreamAcidification Fish species are sensitive to water pH, and pH can play a role in species
richness. Waters flowing tbughthe nonkarst areas in this planning region have experienced
acid deposition over decades, making the waters more acidic and potentially harming or

extirpating aquatic species such as brook trout (Webb 2014)

7. Climate Change€limate change will also affeboth warm and coldwater streams. Changes to
precipitation regimes and temperatures will result in changes to flow patterns, erosion rates,

and water temperatures.

Conservation Management Actions

Water Quality Improvement Plans have been developgthie Virginia Department of Environmental
Quality (DEQ) and various partners. Watersheds within the planning region that have Water Quality
Improvement Plans includé&brams Creek,ower Opequon Creelnd Upper Opequon CreeRgequon

Creek IP Steering @mittee 20069; Hawkshill preek and Mill Cre¢kapTecrH nnT 0O T
I A G A TaBADER Z002)i FadeEBrOSK RRogedll¥ Ruk, Gnid Sibut

(I 2Tt YlFIyQa / NBST
Run (DCR 20b% and Smith Creek (Virginia Tech 20@9yure 7)

Northern Shenandoah Valley
Planning Region

777, Watersheds (HUC 12) with Water Quality Improvement Plans
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Figure 7. Warsheds with Water Quality Improvement Plans.
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Each of these watersheds is designated as being impaired, and the primary actions needed to improve
water qualitywithin these watershedsclude:

i Establishingegetative and/ offorested buffers alongtreamsand sinkholes as well as in

agricultural, urban and residential areas;

Restoring/sabilizing eroding stream banks;

Reclaiming/revegating disturbed forest lands;

Excluding livestock from streams;

Improving pasture and loafing lot management t@yent manuretainted runof from flowing

into streams;

T WSLIANRY3I 2NI NBLX FOAYy3I FlLAfAYy3I &S higidgbumare a i SYa
waste into streams;

1 Implementing storm water management BMPs

1 Restoring/reclaiming abandoned mine landad

1 Preventingpet waste from entering streams.

=A =4 =4 =4

aSYOSNRE 2F ANBAYAlIQa O2yaSNBIGAZ2Y O2YYdzyAie YI &
significance that may not haveVdater Quality ImprovementPan. The Virginia Watershed Integrity
Modelidentifies high value watersheds within the planning region for conservation based on their

proximity to headwater streams, drinking water source protection, and biological integrity indices

(Ciminelli and Scrivani 2007). These areas provide a startingfpoidentifying additional areas to

focus conservation efforts (Figure 8).
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Figure 8. Watershed Integrity Modigr Northern Shenandoah Valley Planning Region (Ciminelli and Scrivani
2007).
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Several conservation actions common to most water quadityl instream habitat enhancement plans
can be implemented with little chance of ill consequence to wildlife or human communities downstream
in these areas Some of the most beneficial actions would include

1 Working with landowners t@xclude livestock &ém streams;
1 Restoring or enhaaing vegetated riparian bufferand
1 Working to enhance the health of upland forests and grassland habitats.

Additionally, many agencies help landowners in the Northern Shenandoah Valley Planning Region
establish vegetativbuffers along waterways flowing through their properties. The Virginia Department

of Forestry (DOF), Virginia Department of Agriculture and Consumer Services (VDACS), and DCR have
established BMPs for various land uses which, if implemented serve to ixénlismd use impacts upon
adjacent and downstream waters. In addition, landowners are encouraged to work with DOF through
the Forest Stewardship Program to utilize timber production BMPs, such as implementation of buffers
and careful planning of roads astteam crossingsand aricultural producers are encouraged to work

with VDACS and the local Soil and Water Conservation Districts to control erosion and limit runoff
through the various available program3@F 2014DCR 2014). NRCS provides landownets otfier
opportunities including the Environmental Quality Incentives Program.

Additional actions to improve aquatic systems in Marthern Shenandoah Vall&fanning Region

include: restoring aquatic connections (i.e., removing culverts, dams, etc.)tarinog and addressing
invasive species impacts, and working with the planning region to adopt use practices or policies
through zoning or other guidelines (e.g., impervious surface limits) to help improve the health of aquatic
systems within and downstrea of regionghat have significant impervious surface areas. Additionally,
land acquisitions or easements that will help protect the land surrounding creeks should also be
considered.

Climate -Smart Management Actions

When planting, restoring, or maintaing riparian buffers, managers should consider how conditions
may change in the area and work with appropriate vegetation. For example, if stream flow is expected
to become erratic due to increased precipitation or more frequent flooding as is projeateckcur,
nativetree and shrub species that can tolerate flood conditions and inundation should be included in
the selected plant speciebltilizingnativespecies that may provide better erosion control (broader,
deeper roots) than other speciatiould beencouraged Techniques and tools may be needed (e.g.,
fencing, biomats, etc.) to ensure succesdditionally,asstream temperatures will likely increase and
hydrologic regimes may shift, it will be important to focus on maintaining and/ or improviegratr
connectivity to ensure aquatic organism can move to preferred habitats as these conditions change.
Minimizing impervious surface will be even more important under climate change as increased storm
intensity willlikelyresult in increased levels of stawater runoff. Improving stormwater control
methods, to ensure they account for predicted changes in precipitation and ¢lmuwicihelp minimize

the future impacts of storm water under climate change (Kane 2013).
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Conserve and Manadeorest Habitats

Mixed hardwood and conifeofests make up over half of the Northern Shenandoah Valley Planning
Region and are important forlzroad range of species (Talle Young forest habitatanloosely
definedas eferring to areas dominated by woody seedBrandsaplings Qehler et al2006).
Previouslyyoung forests were oftereferred to as an early saessional habitafor easern portions of
North AmericaThe young forest component (age class) in most of the forests withipl#ming region
is lacking, with will impact the tree species present withthese forests in the futurd.ack of young
forest habitat has detrimental effects dhe wildlife species that depend on this forest stage for
survival.These forests help protect water resources within thgion and provide habitat for species
such as theerulean warbler, red crossbill, Northern flickBigrthern sawwhet owl, wood urtle,
Shenandoah salamandeand ribbed striate snail, among othgrecies

Tabled. Forest Acreage Totals in th®rthern Shenandoah Valley Planning Reghamdérson et al2013.

Forest Type Acreage Percent of Planning Regio
| Mixed Hardwood and Conifer ~ 591,821.53 56.16% |
Threats

Forests within this planning region face a range of threats.

1. Land Use Changesd ConversionThe largest threat to spruce fir and mixed hardwood and conifer
forests within the Northern Shenandoah Valley Planning Region is fragmentation, mainly due to
expanding residential and commercial development and resulting roads. In marsy taséosses
can be complete and have profound impacts on local wildlife species composition, water quality,
and outdoor recreational opportunities. If established BMPs are followed, impacts to waterways and
adjoining properties can be prevented or mitigd such as through implementation of vegetative
buffer areas (see below). Mining and other extractive uses could also degrade habitat and affect
species composition and water quality.

2. Invasive Specietnvasive plant species and pests are also a signtfproblem in this region. Of
particular note is the hemlock wooly adelgid. Although more prevalent in the western portion of the
state, it may still affect oaks and other species within these forests (DOF 2014).

3. Lack of Young Forest ConditioBsirngrecent decades, managers of federal atates-owned
forests have managed properties for mature forest conditions. Whééure forests provide
habitat for a variety of species, the lack of young forest conditions in the western parts of Virginia
hascurtailed distribution of many species that rely upon open habitatsests with balanced age
classes are critical for the health of the forest and the survival of forest dependent wildlife species.

4. Overabundance of De¥r + A NH A Y A RQ4DebMuhageinent Blam indicates deer
populations inthe Northern Shenandoah Valley Planning Regieed to be reduced in order to
meet a variety of social and ecological goals (DGIF820A& overabundance of deer often hinders
forest regeneration, impactsgpulations of sensitive native plants, and eliminates habitats for
groundnesting birds and other understory speciBeer overbrowsecan facilitate colonization by
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invasive species such as privet or Japanese stilt.grhsse speciesre not palatable taleer, easily
colonize these disturbed habitatand provide few habita benefits to native wildlife. thanand
suburban environments compound the issue as tb#gn limit hunting opportunities that might
otherwise help control deer numbers.

5. Climate Chage: More intense storm events, higher temperatures, and the potential for droughts
may exacerbate existing stressors as well as damage intact forests and result in more forest fires and
an increaseén incidence of pests.

Conservation Management Actions

Actions for conserving mixed hardwoadd conifer forests (the majority of the spruce fir forests in the
planning region are already under some form of conservation) in the Northern Shenandoah Valley
Planning Region may include working to conserve, eiffi@ugh acquisition, easement, cooperative
management, or incentives, intact forest patches capable of supporting a variety of Action Plan species.
Land protection will help reduce conversion of forests to development.

Several agenes, including DGIF, B, DB, and the L& ForestService (USF&dvocate that efforts be
expanded to create young forest habitats on public lands. Managing forestssigalsiral practices
and/or throughthe use of fire are the most economical options to create theserdésionditions.

Working with landowners to ensure BMPs such as vegetative buffers are in place around agricultural or
timber harvest areas will help prevent erosion and run off of sediments and nutrients into adjacent
streams. Research demonstrates thagetative riparian buffers can filter significant amounts of

nutrient run off from timber operations and agricultural fields (DOF 203dine BMPs recommend a 50
foot buffer and allow some timber harvest within the buffers, while other BMPs encourage fadt00

buffer with no harvest (DOF 2014; A. Ewing, Virginia Department of Game and Inland Fisheries, personal
communication, 2015). BMPs also recommend building roads on areas with minimum slope and
minimizing or avoiding stream crossings (DOF 20IKh¢&Reed Creek Watershed TMDL Implementation
Plan Technical Repaitveloped by DEQ and stakeholders specifically highlights reforesting areas
around eroding crop lands and pastures within the Reed Creek watershed to help decrease sediment
run off as well as @vide wildlife habitat (DEQ 2012). Similar actions are recommended for the Middle
Fork Holston River and Wolf Creek watersheds (DCR 2013).

Working to maintain forest healttbalance age classes and diversity of tree speides}¥o integral to
ensuring brest habitat is available to be conserved and protected. DOF makes several key
recommendations that relate to habitat health, including but not limited to using species within their
native ranges, if feasible using a mix of tree species to help mininsoestibility to pests, preventing
unnecessary site disturbance, and protecting unusual (rare) forest habitats (DOF 2014). In terms of
invasive species and pests, monitoring and control will be important to prevent its spread. Some of
these forest habitatshould be managed with thinning and prescribed burns to minimize outbreaks
(DOR2014).

In terms of addressing deer and their impacts to forested habitats, hunting is the most expedient and
efficient means of controlling their populations. DGIF staff padners feel there are sufficient

numbers of hunters to affect a reduced population within this planning region. However, the efficiency
of hunting is often limited by a lack of access to areas in need of herd reduction. DGIF currently works
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