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Statement of Purpose

The purpose of thiforest management plasto guidethe sustainable management of forestland
owned by the Evitts Creek Water Company (EC&) with theprimary focus ofmaintaning or
improving water qualityand quantityn Lake Gordon and Lake Koon, the source of potable
water forover 50,000 customers in Maryland, Pennsylvania, and West Virginia.

This forest management plan updates and replaces all previous management ghens f
properties

The development of this plan was undertaken by a collection of interested partners including the
City of Cumberland, The Nature Conservancy, Maryland Department of Natural Resources,
Pennsylvania Department of Conservation and NaRgaburces, Allegany College of

Maryland, and the Western Pennsylvania Conservancy. Funding for this plan was provided by a
US Forest Service Grant.

Forest Management Goals

The following overarching management goals will drive the management decisions and
investments on the ECWCo properties:

1. Preserve the water quality and quantity of the sourcesdytaining or improving the
capacity of the watershed to produce these value)yamaintaining or improving
watershecacologicalsecurity to ensure the safeof the supply.

2. Maintain or improvehe capacity of theropertiego produce financial returng/hich
will enhance and protect the lotgrm value of the asset.

3. Promote ecosystem healthddiversityas well asustainable management of all
resources tftough compliance with all federal, state, and municipal legal requirements
FSC standards of operaticand other best management pract(@dPs).

4. Maintain or improve opportunities for dispersed 1density outdoor recreation that are
compatible with maitaining the integrity othe forest ecosystem and do not negatively
impact water resources.

5. Meet all legal and regulatory requirements.

Forest Management Guiding Principles

1. In the absence of any specific directive, forest management will always bealtedert
based on the best current science available regarding the maintenance of forest health
within the watershegroperties

2. Prior to initiating any forest management adgivon thepropertiesthe State of
Pennsylvania and Federal dadaes will be con#ied to determine if angpecies of
special concern aare, threatenedy endangeredpeciesare located within the stand
being considered for management. If onenoreof the species is found to occur within
the area of the forest being consideredi@anagement, the recommended management
practices for that species will govern management. These restrictaynsclude no
management, no entry, seasonal limitatj@nther active or passive practices or
prohibitions.



3. Forest stands that have beenrtipdly or completely designated as High Value
Conservation areas will have restrictions placed on management options within them.
These specific restrictions will appear within this document.

4. Best management practic@MPs)will always be followed as e@omponent of any forest
management activity. This restriction will apply to any road construction/maintenance
issue as well as any harvest, recreation or cultural activity. The need for road
improvement/maintenance will be determined prior to any mamagt activity within a
compartment. Contract provisions that include road improvement/maintenance are
encouraged.

5. The AForest Health Report Cardo will hel p
activities within stands on thgroperties

A. Severely ovestocked stands that contain an abundance of acceptable
growing stock will be given priority for management activities. Thinning
these stands to a biologically acceptable level should be scheduled.

B. Stands that are understocked and contain high percemifagescceptable
growing stock will be considered for overstory removal and regeneration.
The size of the cuts should be restricted to a maxisiaenof 2650 acres.
Exceptions to this policy must be justified by the forest manager. The
justification wauld need to cite specific forest health concerns

C. Stands with a high percentage of Virginia pine should be considered for
regeneration harvests. Reestablishment of Virginia Pine may or may not
be considered a priority. The abundance of conifer covemutie
compartment should help determine if pine regeneration is necessary or
desirable.Because of the use of prescribed fire on the properties, pitch
pine, table mountain pine, and shortleaf pine regeneration will be
preferred.

D. White pineand Canadiandmlockshould be considered for retention
duringanycul ur al oper ati on cbn&ributiomtoe of t he
diversity and thermal protection of wildlife species.

E. Stands exhibiting a high degree of species diversity and age classes should
be consideretbr a conversion to uneveaged management.

F. Red oakQuercus rubraand sugar mapl@Acer sactiarum)should be the
species considered as the most economically desirable species. Stand
prescriptions should be chosen which will promote the regeneration and
growth of these species.

G. Mature stands with large percentages of desirable regeneration should be
scheduled for stand regeneration.

H. Deer population densities should be a consideration when planning forest
management activities. The forest manager shauidider the use of
deer fencing oencouraging the increaselainting pressure by improving
access prior to scheduling management.

6. Water quality, forest healtland economic return will be given top priority when
planning management activities within ghi@perties Secondary consideration will be
given to practices which have the potential to improve consumptive recreational activities
such as hunting and fishin@ther forms of recreation are viable activitveighin the



watershegropertiesand can bémproved through management as long as the
recreational activies donot impact longterm sustainability of the forest.

7. Very limited enry of machinery within the 10@ot buffer zone of the lake and within
thes0foot buffer of the water courséthe inrer streamside management zomnveisin
thepropertieswill be permitted Exceptions to this policy must be justified by the forest
manager. The justification would need to cite specific forest health concerns within the
buffers.

8. The outer zones of thereinside management zongX0 feet outside of the inner zone
around water supply lakes and 100 feet outside of the inner zone around other water
coursesyould be conglered for partial tree removddut a basal area of at least 60
square feet per acre stuialways be maintained within this zopaed machine entry
should be limited and justified.

9. Standing dead treesn@gg should be maintaineduring any cultural activity within the
forest except in areas where rettrenal activity is prominentdkesidezone, along
trails). The benefit of these trees for wildlife species dictatesrtmat5 to 10 trees per
acre be retained.

10.The ecological significance of vernal pools mandates that every effort be taken to identify
their presence and avoid disturbadeoeing cultural/management activities on the entire
propert.

11.Forest management on slopes greater than(2@%angle)should be avoided.

Recreation activityonthese steep slopes is allowmat not encouraged

12.The presence of invasive species shouldsoerdainedgrior to any stand management
activitiesand treatment of these species should be initiated when economically possible.

13. Abundance of desirable regeneration should be monitored prior to undertaking
management activities and-egaluated five yearfollowing any cultural activity.

14.The age class distributiamithin the ECWCaropertiesshould e balancedo that the
impact of catastrophic events such as fire, vatmims or insect outbreaks might be
minimized.

15. Propertiedoundaries should be maanted. All makings should be renewed ori&
yearcycle.

16. The Evitts CreelSteering Committee which meetgjuarterly, will be consulted for
guidance concerning any management activities that will take place within the watershed.
Annual reportaill be made to the committee by the forest manager or a designee.

Certification and Working Woodlands

The ECWCo will seek certification for their forest managenpéart under the Forest

Stewardship Council (FSC) US 2010 National Standard as part ofdlietNr e Conser vanc
(TNC) group certificate. Once certified, theopertieswill be enrolled in Working Woodlands,

TNC's private forest landowner program. The vision for Working Woodlands is to restore and

sustain high quality ecological values within egomcally productive forests. This forest

management plan will beeriodically reviewed and updatemlensure compliance with FSC US

Nati onal Standard and TNCG6s Group Certificati

General Properties Description
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Legal Description

TheECWCopropertiesis comprised of 2racts, totalig approximatel\3,623of mostly forested
acreage The tractdie within Cumberland Valley Township southwesteriBedford County,
Pennsylvania. The majority of tipeopertieq3,390 acres$urounds Lake Gordoma Lake
Koon, which are mamade reservoirs. Thremaining acreagapproximatelyd00 acresmakes
up an outparcel of land that is divided by Eviieeek (Se@ppendix maps).

Topography

Elevations on theropertiegange from 900 feet to approximatél, 700 feet above sea level.

There area mixture of gentle slopes (020%) andsteep slope20-40%)throughout the

properties.The steepest slopes on tr@pertiesoccur on Shriver Ridge, which is situated

parallel tothe reservoirs (Lake Gordon ahdke Koon) and Route 22®long the shore ofake

Koon near the boat access, there are slopes that are excessively steep (60% to over 100% slope)
and appear very "clifflike". There are places that are fairly flat along the runs and creeks on

the propety, but havdarge cobles just under the surface of the soil. Some streams and runs are

in stable channels while other runs and creeks are extremely excised and eroded from the
original bank level.

Roads

There are approximately 10 miles of public roédsvnship and state) that traverse the ECWCo
properties Most of the roads are either asphalt or tar and -cbipgy 3% of the public roadsre
gravekd (Chimney Ridge)There are rivate/restrictedoads including Tea Cup Lanéhat

are used for aces to adjoining properties. One of these roads, located near the bridge spanning
Koon Dam, isseasonally opendd accesshe PA Bureau of Forestrysopertieon the east side

of Evitts Creek Road.

Cumberland Valley Township is involved with Pennsyiigés Dirt and Gravel Road program.

This program assists the local jurisdiction in the management of dirt and gravel Ghachsmey

Ridge Road is being considered for involvement in the dirt and gravel program. There is a ford
crossing on the road semti above th@ropertieghat could be a source of future water quality
issues if it is not addressed

Refer to the Soildlanagement section for more information on roads management on the
ECWCo properties.

Regional Context

Adjacent Landownershi@nd Surrounding Area

Most of the adjoining preerties are privatetpwnedsmall acreages. Marareused as hunting
or summer vacation cabins. Some of the cahawve been upgraded to yeannd homes, while
others have been torn down and replaced with modern hofiesv farms exist onthe north
side of theproperties The DCNR Bureau of Forestry owns the publiopertieghat adjoins the
ECWCo on the east side.



To the north of th@ropertiesare Bedford, PA and the PA Turnpike, a major east/west

connector. Tdhe east is Evitts Mountain, which stretches from near Everett and Bedford, PA to
just below the state boundary in Maryland at Rocky Gap State Park. To the west is US 220, The
Appalachian Thruway, which is an important north/south highway in this regiothe south is
Interstate 68, an east/west route that runs parallel to the Turnpike through the three western
counties in Maryland. Also to the south is Rocky Gap State Park, which is in the Evitts Creek
watershed as well, but joins below the ECWaperties Rocky Gap State Park is home to

Lake Habeeb, a recreational reservoir that was constructed on Rocky Gap Run.

Sociceconomic Setting

Bedford County consists of 1,0%5quaramiles(650,880acres)of land area. There are 25

townships and 13 borghs, with a total county population of 49,05 Census, 2013)

Overall population trends for the surrounding region are mixed: cities and ttwgstiae

Interstate 81 corridor, includindgagerstown (MD), Winchester (VA), and Martinsburg (WV)

are seeig growth becauseof8 1 6 s use as a nort lovtsappardlléls t r ans po
Interstate 95. Converselgities such as Cumberland (MD), Altoona (PA), and Covington (VA)

have experiencepopulationdeclines.

The economic sectors employing the t@sople in Bedford County are retail trades,
transportation, and warehousing. Manufacturing is still important in the couititymetd
fabrication plants, as well as sawmgisd other forest product industriesntributing
significantly to the locaéconomy. A list of regional wood products markets is includedean
appendix.

Recreational opportunities are abundant in the county, including three state parksP3veral
Game Commissiotandholdings and the Buchanan State Forest. These recreagas are

open to hiking, hunting, and/or camping. In 2007, historic Bedford Springs Resort was
refurbished and reopened to guests. Raystown Lake, a U.S. Army Corps of Engineers water
control reservoir in the northeast corner of the county, attracts peapje interested in fishing

and other water sport3-here are also opportunities for recreation in Allegany County, Maryland
including Rocky Gap State Park, which is not far fiosmke Gordon and Lake Koon.

Physiographic Province

The ECWCaproperties a part of theAppalachian Mountain section of tRedge and Valley
Physiographic Rvince The dominant topographic form in this section consists of long, narrow
ridges and broad to narrow valleggme of which are karst. The local relief in this seciso
moderate to very high, with elevations ranging from-240r5 feet.

Eco-regional Description

TheECWCopropertiedies in the Northern Ridge and Valley/Central Appalachians ecoregion.
The Northern Ridge and Valley/Central Appalachians ecoregidcistefrom northeastern
Pennsylvani@o southwestern Virginia. The eastern boundary is defined by the Blue Ridge
ecoregion and to the west are the Allegheny and Cumberland plateaus. The region is

9



characterized by a series of parallel valleys and ridgs kinat lie in a southwest to northeast
orientation. Elevationsangebetweem00 and 4300 feet.

The underlining geology of the ecoregion includes sandstone, shale, limestone, and dolomite
rock types. Ridges tend to be sandstone, while the valleysddae derived from
limestone/dolomite or shale. Limestone based soils are very fertile, while shale soils tend to be
not as productivéunless they are calcaregus

Lake Gordon/Koon is in an area of transition from the Appalachian Oak Forest typaddtsm
include white oak and northern red oak) to &hakkory-Pine type (dominants include hickory,
shortleaf pine, and white oak).

Watershed Description

The ECWCo propertie@nd reservoirsare located within the Evitts Creek Watleed the area

of which covers approximately 30.6 square miles (19,600 acres) in Allegany County, MD and
62.2 square miles (39,800 acres) in Bedford County, H#eportion ofEvitts Creekwatershed
thatdrains intothereservoir lakess approximatelyp0.8 square miles (3212 acres)n size The
land covelin the watershed is mixewith forests making up the majority. Agricultyierops

and pastureis the second most commdand cover, accounting for approximat&i#o of the
watershedrea

Potential sources of pollatn that could affect the reservoir lal@sthe ECWCo properties
include agricultural practices (from crops and pasture), dischamgag2fmunicipal point source
facilities; spills and runoffifom roads, especially Route 22ibnber harvest operationand
existing and future development in the watershed. These pollution sources can contribute
nutrient enrichment, sedimentation, and contamination by pathogenic orgémigras
reservoirs

The Evitts Creek Watershésllocated in théNorth Branch of the Romac RiveMatershed
which is 89 square milg(319360 acresjn size anddrains parts of MD, PA, and WVThe
confluenceof Evitts Creek and the North Branch of the Potomac River is located 2 miles
soutleast of Cumberland, MD. From there, the Nortarih joins the South Branch of the
Potomac River anflowsto the Chesapeake BaySeeappendix,mays)

Ownership

The properties for which this plan is written akened by ECWCoa nonprofit corporation in

the Commonwdth of Pennsylvania. ECWGs contolled by three shareholdemshom are
appointed by the Mayor and City Council. The Mayor of Cumberland is the president of the
board and holds®shares in the corporation, whileettreasureand the secretary each hold 1
share. The treasurer is a GifyCumberland councilperson and the secretatlya€ity

Engineer. In this way, the City of Cumberland controls the ECWTbus, he staff and
financial resources for management of finspertiesare provided by the City.

Seethe gpendix forthelist of applicable laws and regulations.
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ECWCo owns the propees (fee simpl¢ andall related rights (mineral, timbegfc). However,
there are several easements orpttoperties

1 1 easemenfor fiber optic cable that runs from Pine Ridge Road tdatE@reekat the
water filter plant

1 2easements falectric/telephonénes thatrelay utilities to neighboringroperties

1 6roadaccess easemaritom public roaddo theadjoiningproperties

1 1easementlO-feet-wide, for a private waterlinewhich aiginates at thevater line
servicingresidents off of Lake Dam Roaand

1 2easements faraterlines that run south from the water planbss theeCWCo
propertiesfollow Evitts Creek and ultimatelydeliver water taCumberland.

Community Relations

The City of Cumberland's water system, with Lake Gordon and Koon as its source of supply,
provides the lifeblood of quality drinking water to over 50,000 residential, commercial, and
industrial customers within the City and communities in the surroundhistpte area. This
significantly enhances the social and econontality of the entire region. Additionallyhe

City of Cumberland and the ECWCo employ local people and précumrelocal businesses the
materials, supplies, and services that areiregj@o maintairthe properties.

The public is made aware attivity on thepropertieghroughPublic Works Department

monthly reportdo the Mayor and City Councédndquarterly reports to the Evitts Creek Steering
Committee The bimonthly meetings of énMayor and City Councénd thequarterly meetings
of theEvitts Creek Steering Committedfer the public chances to commemid voice concerns
aboutactivitieson the propertiesMoreover, the City of Cumberlarambmmunicates witlthe

many water compaes andvater authorities thaupply their customers with watexceivel

from the Evitts Creek Water Company

A multitude of stakeholders exist throughout the Evitts Creek waterdhea) use, value, and
impact forest and water resources at varyinglevlrhese groups include:

1 Cumberland Valley Township, which plays a role in land and infrastructure planning
within Bedford County

1 Bedford County, which implements and enforces erosion and sediment control
regulations and conducts comprehensive landopet space planning

1 The Pennsylvania Department of Conservation and Natural Resources (DCNR), which
provides forest management guidance and manages the state properties that borders
ECWCo properties

1 The Pennsylvania Fish and Boat Commission (PFBC), whimViges enforcement and
managesvatercraft regulations arfésheries resources

1 The Pennsylvania Game Commission (PGC), which provides enforcement and manages
wildlife resources

1 The Pennsylvania Department of Environmental Protection (DEP), which regulates
various activities in wetlands and waters and provides funding fepaio source
pollution reduction
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1 The Pennsylvania Department of Transportation (PennDOT), which maintains a federal
highway within the watershed (US 220)
Woodland Owners of the Southeklieghenies, which represents local forest landowners
Allegany College of Maryland, which is supplied with water by the ECWCo and is
represented on the Evitts Creek Steering Committee
1 Allegany County, which relies on water supplied by ECWCo for the contiesiof
Lower LaVale, Bowman's Addition, Mexico Farms, and Bowling Green
1 Mineral County, West Virginia which relies on water supplied by ECWCo for the
communities of Ridgeley and Carbondale
1 Maryland Department of the Environment (MDE), which regulatescgowater for
consumption in Maryland

= =

Public Access for Hunting & Fishing, and Other Recreation

The ECWCo allows public access to asdls for fishing and hunting. Nenotorized boats are
allowed on the lakes, but all boats must be registered witRehesylvania Fish and Game
Commission. @spowered motors are not permitted on the lakearking areas and boat ramps
are maintainedooperatively between the PA Fish and Boat Commission and the ECWCo

Other typeof nonmotorized recreation apgermited on theroperties but infrastructurésuch
asamantained trail system) is not preserithe propertiesarepatrolled by conservation officers
from Pennsylvania Fish and Boat Commission as well as the Pennsylvania Game Commission.
Additional law enbrcement is available frothe PA State Police office in Everett, PA and the
Bureau of Forestry/Buchannan State Forest.

History: Cumberland and its Water Supply Systent

In 1910, he City of Cumberland wagetting their water supply via pump station andater

plant located on the North Branch Potomac River near the confluence with Wills Dueeto
concerns about increasing water pollution and disease (Typhoid fever, most notably), the Mayor
and City Council tasked a committee (The Water Supply Adyi€ammittee Robert H.
Gordon,Chair) to investigate alternative sources for a clean water supplg Water Supply
Advisory Committeereportedback to the Mayor and City Council with their findings and
recommendd that a location 1@iles northof Cumbeland in Cumberland Valley Township,
Bedford County, Pennsylvaniaas a desirable sitan which to create new water supply

reservoirs

'Much of the information in the History section is
Century @l ebr ati on o hhtp:Awank. mourGaindistaveries@@om/images/ss2014/03dam.pdf

12


http://www.mountaindiscoveries.com/images/ss2014/03dam.pdf

e

Eigure 1: Lake Gordon Dam Construction 1912

Once the decision of where to locdte reservoirs was finalizedlthough not easily, as the
decision was considered oppositional by mahg,Committee sent individuals, representing
both the City and the Committee, to Harrishuiithere, they securedchartefrom theState
Water Commissinersfor the Evitts Creek Water Company (ECWCo) of Bedford, Fhe
charter was granted, afithe Evitts Creek Water Compa(igCWCo)was set up as a
Pennsylvania corporation controlled by the City of Cumberlandl911.

Initial purchases gbropertieson whichto create the first lake (Lake Gordamd the water plant

were made between 1909 and 1910eetively by a local lawyer, Finley HendricksoMr.
Hendricksoracted alone andished to secure land for the city before talk of the proposed
projectinflated land prices Although Mr. Hendrickson did not request any profit from the city

for his work in purchasing the properties, the city did provide him compensation for his services.
Additionally, the ECWCo signed a Resolution of Respectin Mr. Hendc k sonds memory
his death in 1940

Forests were cleared in the immediate area of the plannedrdkeater plantand buildings
that were on thpropertiesvhen it was purchased were mostly razed, with only the foundations
left standing (Figurel). The work took nearly 2 yeaendcost hundreds of thousands of
dollars.The water plant and first lake were completed on September 15, 1913. The lake was
named after Robert H. Gordon, a Cumberland attorney who was an avid proponent and
campaignerfot he use of Evitts Creek for the cityébs

The water provided by Lake Gordon and the water plant was seen as a blessing, especially
because the number of waterborne illnesses in
population contined to grow and,dginningi n t h e ECWEZ@fOuddsthat thdemand for

water was increasing e y o n d L a ksapplGpotentiabgaenératinga need foa meango

maintaina constant lake levelCreating additional lakes seemed like a viable solutim, in

t he 1920 6wperias dere3pQréhased apd lavakcleared to create Lake Koon

(named after Thomas Koowho wasmayorat the time of the construction of the second dam

and membeof the Water Supply Advisoryd@nmittee). Unfortunately a covered bridge over

Evitts Creekhad to beemovedanda church and its graveyanad to beelocatedn order for
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the Lake Koon development plans to come to fruitiblonethelesshe Lake Koon
impoundment was dedicated in 1932 with representativestfreroffices of the governors of
Maryland and Pennsylvanmesent, along witlocal elected officials from both the City of
Cumberland and Bedford Count third impoundment was considered and the parcels for it
were purchsaed in the 1960's and 1970iswever, the third lake was never developed.

It is thought that when the first humans arrived to Pennsylvania, nearly 12,000 years ago, the
area was covered with forests of spruce, fir, birch, pine, and alder. At the time, the climate was
cool and wet, bt the climate slowly got warmer over the next few thousand years. This led to
oak, chestnut, hickory, and beech trees moving into the forests from the south. From 8,000 to
1,000 years ago, people started using finetooveforests for villagesndto clear underbrush

in the forest, which improved forest conditions for Himgltz

Beginning as far back s t h e whénrthiesde@d wadormally settledby Europeanghe

properties have beeaubject to many timber harvestSettlers cleared the forests that the land
could be used for growing crops (corn and wheat) and grazing livestock (cattle and sheep).
Furthermore, iron forges, tanneries, and sawmills in the region created a demand for American
chestnut, hemlock, and oak, which were common spettég Evitts Creek watershed at the

time of settlement.

Many trees were cut down during construction of Lake Gordon. Men used akgs-man saws,
and horsadrawn skidders to clear the area around Lake Gordon and thenestgdio a
sawmill that was erected esite.

Evidence indicates that between 1913 and 1987, forestry and timber harvesting activity on the
propertiesconsisted of periodic individual treemoval oremoval of a group of trees

Unfortunatey, a few areas were harvested through use of diameter limit cutting, a method that is
not considered to be an acceptable or sustainable forestry practice

Beginning in 1987, ECWCo approved a budget for forest inventory work and sebseq
managementacommendationt® be completed on th@operties In the 1980's, the City used

the services of a consultant forgst@r. Rex Harper, who was at the tim@rofessor ofdrestry

at Allegany College of Maryland, to mark areas of trees to be thinned amdrgee timber sales

on theproperties As stands were identified and mar ke«
and 906s, forest ma npegreea nthosesthnds Untih2015.evhenr e at e
an inventory was completed for thispl@r. Ha r p e r @as thevlast tikne that a detailed

forest inventory was completed for theperties An overall plan was created by Dr. Harper

and approved by the Pennsylvania Bureau of Forestry and the Cumberland Mayor and Council in
2000.

’Pennsylvania forest history information vwWas source
Pennsyl vania Forests, o0 which can be found here:
http://www.dcnr.state.pa.us/cs/groups/public/documents/document/dcnr_009325.pdf
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A landusehistory study of th@ropertiesvas conducted by Harrisburg Area Community
College student Joshua Skinner in the fall of 2015. The study compared historical aerial
photographs to quantify the lanu$e changes on tipeopertiesover a period of 74 years. The
results showda steady reversion of fields to forggesulting in foresturrentlycovering about
82% of theproperties See the appendix for this report.

Current Forest Condition and Management

ECWCo isaware that forest management and harvestingrzaease forest healthdn
subsequently, water quality. As such, the compaogmmitted to sustainably managiitg
forests. Although forest management and timber harvesting have occurred regularly on
ECWCob6s f or e s,tthose actlvitiehave bebnerelaivalyp absent on firepertiesn
the last 8 to 10 yeardn order to gain a current snapshot of forest health and value before
planning futurenanagemeructivities a forest inventoryf the propertiesvas completedwith
the help of théVlaryland Forest Servicé 2015

Inventory Methods

Inventory plotavere taken over a-Bonth period Distances between plots were approximately

500 feet. Data was collectedtilizing Fountains TwDog Forestry Software on a Trimble

Nomad. Data from tlese plots wasnported intathe Fountains TwoDog officeomputer

program to assist with the processes of statistics and analysis. The outcome from these processes
wasused to create lorest Health and Condition Report, also known as Key Ecological

Attribute (KEA) Report Cardésee Figure 2)which creates a visual picture on the current forest
condition for thepropertiesas a whole. As the past is always prologue, present conditions are
results of past uses and abuses of the forest communities as s@lsaaspect, and other

ecological factors.

Note, ®me of the stands did not have data availalther because they were 1) less than 5
acres in size but contributed to the overall structure of the compartment, or 2) of a shape or size
that didnot accommodate a plot being placed in the stand.

Inventory Results

Theinventory data analysis showed that phepertiess primarily a red oaknixed hardwood
forest cover typevith a west to north west aspect. The forest is composed of mosthagekn
polesize trees that developed from past harvests (clearcuts) or plarffimgspecies mix on the
propertiedncludes tulip treel(iriodendron tulipiferig, chestnut oakQuercus montanaand red
maple Acer rubrun), as well as several other speci®ghile there issome forest cover in
conifers Norway spruceRicea abiey red spruceRicea rubeny Virginia Pine Pinus
virginiana), eastern white pind®(nus strobu} and hemlockT{suga canadengis conifers make
up onlya fraction of the overallorest cover.While the stands of conifers are of limited internal
diversity, their presence helps with the overall diversity of the compartment. Conifer cover is
also an important component of the landscape since it provides winterf@oreny animal
species thadeciduous trees and shrulis not provide.
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As noted on the KEA report canshost of the standwre from fully stocked to overstocked.
Those standthat are understockeday require management in ordeirtgprove the percent
stocking level Acceptable growing stock (AGS) is generally adequate on the forest. Where it is
poor to fair, stands may lggowingon soils that have considerable amawitshale and very
little topsoil oron soilsthat is very palustrine to hydric in composition.

Species diversity is on average gpetth the lower scoring stands being those that are
predominantly spruce or pind.he lower scoring stands also scored poonyevenness,
indicating thathe diversity of species is low in those stands. Althaahe forest types are
naturally low in species diversity, in geneistands that aressdiverseare muctmorelikely to
bedecimated in times of insect infestation or disease outbreak, sutthascases ajypsy
moths or chestnut blight.

Snags and ahding dead woody materialcreasdoreststructure and providghelter for many
animals thus adding to the health of the forest ecosystdéma.majority of the ECWCo forest
stands ratéow for snag greater than 10 inches.
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Figure2. Key Ecological Attibute Report.
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CompartmentDelineation

Compartment delineation creates smaller and more manageable land areas from a larger
properties This allows management of theopertieso be simplified and specific to given
geographic areas of tipgoperties Having different compartments also provides a good
reference point for various user grodpatmay be unfamiliar with the ECWQaroperties
Compartments werirther separated into stands, which are manageable units exhibiting similar
forest composition fztors (see Forest Management section for stand description information).

The ECWCapropertieonsists of four compartments. Compartments were separated based on
geographic positioning and natural separations bytbeertiesooundary $§ee appendix, maps
Compartment 1 is a separate tract from the rpeapertiesand is the smallest in size at just over
418 acres Compartment & the second largest in sizelad14acresand islocated on the

northwest side of Lake Koothenorthernmostof the two l&kes. Compartment 3 is located in

the southern portion of th@ropertiesand is approximatel§6lacres in size. Compartment 4

the largest compartment at just otes30 acresis located on the eastern side of pheperties

and borders Lakes Koon@d@ordon.

Stand Delineation

Inventory data was used to delineate the proparttestands, which armanageable units
exhibiting similar forest composition based on factors such as species composition, age class,
and overall health and condition. All thfese characteristics are affected by a host of natural
influences including but not limited to slope, aspect, and the presence afatore species
Suchinfluential factors were considered during the process of stand delineation for this
managementlan.

In addition to inventory data analysis, otlechniquesvere utilized in stand delineatiorAerial
photography was used to distinguish hardwood stands from evergreen stands. Also, the aspect,
topography, and physical features weoasulted Lastl, information was used from a previous
propertieswide management plan to compare and contrast current stand types across the
properties

Stands have been characterized by the dominant forest community type and age class. This
information is included ithe stand summary tableee the ppendix)and is displayed omaps
found in the appendix.

ECWCoproperties werseparatedahto 72 forested stands. Standerenumbered according to
compartment number. For example, Compartment 1 has stands numbetieddgi 112 and
Compartment 2 has stands numbered 201 through 223. This is summarized in the stand
summary table included with thidan (see appendendmaps for more stand informatipn
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Desired Future Forest Condition and Management

The 2000 For&t Stewardship plan for thgropertiesecommendedroadscale unevemaged

forest managemenwith the goal of maintaining water quality. While that recommendation may
make sense from the conceptual standpoint of maintaining forest cover to protecfuabter

the reality of the forest types present onpihgpertiescould mean that these recommendations
actually put the health of the forest and forest cover at risk, thereby putting the water quality at
risk. These riskare broadly related to the lackadvanced regeneration (tree seedlings and
saplings) on theropertiesvhich was evident in the KEA report card.

Across the propertieshe primary goal of forest management will be to protect the health and
function of the forest communitigghusinsuring protection of water qualitywhile following the
forest management goals and guiding principles listed in the beginning of thisEplesuraying

a diverse species mix that is watlapted to the sitalong with a healthy understonyill create
anopportunity forthe growth ofa forest that is resilient @wisturbance.The foreswill ideally
alsoprovide sustainable income while maintaining a mix of forest life stages: seedling/sapling,
immature, and mature. Regeneration of the famdiktdeally occur without the need for barriers
against herbivores such as whisded deer. Regeneration should include naturgrogvth as

well as opportunities to fimtroduce species that had been extirpated or removed from the
propertiesincluding Americarchestnut and pitch pine. Rotation ages will be 40 to 120 years for
conifers and 100 to 120 years for hardwoods.

The species that will be primarily favored for management will include the red oak group, the
white oak group, yellow poplar, sugar mapky maple, eastern white pine, and pitch pine. The
high conservation value habitat areas (H&¥a9, outlined belowwill be managed so as to

protect and enhance conditions for the species of concern. Lessons learned through research,
management, and mioring, will be applied to continually improve the effectiveness of forest
management activities. Sites with concentrations of invasive plant species will be considered for
additional treatment to contain and/or control the problem. Some areas thp¢neill be
maintained as openings for habitat needsle otheropenings will be allowed toevert backo

foress. Furthermore,penings will also be createdrilg forest management activitjesich as
harvess. These created openings may be usedraplacement for the openingifowed to

revert to forests

Natural Resources

Soils
Soils Description

TheUnited States Department of Agricultuk@3DA) soil survey indicates that numerous soil
types exist throughouhe propeties they have been guped by soil series faasier
characterization. Thettacts are comprised of approximately 61 different soil types, grouped
into 35 soil seriegseeSoilsMap and Appendix £ The USDA soil survey for Bedford County
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also indicates that the soils throughthe ECWCo properties are appropriate for timber
management.

On the main tract, four soil associations occupy about 50% of the land base. These predominant
four soils are Buchanan, Elliber, HazekGitymer, and Laidig. The most dominant of these soils

is Buchanan (Bu, 21%) and is described as a cobbly loam which can be found on 0 to 45 percent
slopes. This soil type is very deep, poorly to moderately well drained, and slowly permeable,
and the major use is woodland (mixed hardwoods of oak, maple, gndTashproductivity of

the soil type is very good with tulip tree/yellow poplar having a site index of 90. The second
most prevalent soil that encompasses an additional 13% of the tract is the Elliber (EI) complex,
which is described as very channery loama can be found on mountain slopes of 3 to 25

percent. Thee soils are very deep and wethined, and are found on side slopes and the tops of
secondary ridges in the Appalachian Ridge and Valley. Aboutloreeof Elliber soils are

cleared, mostly foorchards, and the remainder is mostly in woodland (mixed hardwoods). The
productivity of the soil is very good, having a site index of 90 for yellow poplar. The third most
prevalent soil is Hazelte@lymer Association (HTC) at 11% of the tract. This assoon is

described as very stony sandy loam, and is deep and well drained. Most of this association is in
woodland, and the main limitations to woodland production are surface stoniness and areas of
steep and very steep soils. The productivity forgbisis average for yellow poplar, having a

site index of 80. Finally, the fourth major soil type on this tract is Laidig (Ld, 5%). This soll
series is described as a cobbly loam on slopes ranging from O to 55 perceatsdilseare very

deep and weltlrained, and most areas are forested with red, white, and chestnut oaks being the
most common trees and the occasional sugar maple, beech, and hemlock. The productivity for
this soil association is very good, having a site index of 90 for yellow poplar.

The northern tract has three dominant soil types occupying nearly 70% of the land base. These
soil types (Buchanan, Elliber, and Morrison) are very similar to those of the main tract.

Buchanan soils comprise 37.2% of the tract, while Elliber soils acémup6.3%. The

descriptions of these soils can be found above. The Morrison series (Mr), which makes up 6.1%
of the tract, is described as a channery sandy loam found on slopes between 0 and 50 percent.
These soils are very deep and well drained, aredfaunpland valleys, and are about 75%

forested. Wooded areas contain mixed oak and some pine. The productivity of this association is
average, with a site index of 85 for yellow poplar.

Soils: Management

Soil and its ecosystem is an integral part ofitinger forest ecosystem. The productivity of the
forest depends on soil health. ThEEWCo and its partners will practively manage the soll
resource and its important role in the forest ecosystem.

Before any timber harvesting occurs, soils withintteatment area will be visually assessed to

check the compatibility of the soils for operations. Attributes that will be checked include the
suitability for development and erosion potential of proposed landing and skid/haul roads sites
Harvest equipmerdperability will also be checked for tirand trackbased machinery. The

ratings given in each surveyill be based on an interpretation of slope, rock fragments on or

below the surface, plasticity index, content of sand, depth to a water table antpgoritie

soils present. Some soil, mhychemeansi dat gddi
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times of the year fien conditions are appropriageerhaps during winter months when soils are
frozen or during summer months when soils are verywitlytheyallow for harvesting with
minimal disturbance and damag@est Management Practices (BMRsll also be used to
minimize environmental impact.

Property Access Roads

The interior access roads of thpertiesare maintained by ECWCo. Sometloé roads have
seen improvements such as crowning, installation of water bars, and other best management
practices. There has been a push to do such work as brush cutting, day lighting, gravel
amendments, and tree removal on those roads that are marentitgqised for access. There

has also been a demand for maintaining the gasestify, numbering, and mowingp that

they can be readily seen atoddiscourage vandalism or other adverse behavidantenance

on the private roads is not consistemth some of the adjoining owners doing work to keep the
roads crowned and free from brush, while other @ndo nothing and retyn the ECWCo to

carry outtheroadmaintenance.

Unauthorized ATVs, off road cars/trucks, UTEs, "dirt" bikes and mount&eslare prohibited
on roads within th@roperties only foot traffic is allowed. Nevertheless, unauthorizedealain
vehicles (ATVs) have impacted some of the roads opitheertiesthey generally enter the
propertiefrom adjacent lands. The ECWComks with cooperating law enforcement agencies
to police the problem and find solutions to access issues.

Access is critical fomostmanagement activitigacluding fire protectiorand suppression
wildlife habitat improvement, and recreatidgftowever,poorly designed roads can drastically
increase soil erosion, and, subsequently, water polluiitverefore, the following management
guidelines will be used for roads:

9 State publications on erosion and control procedures will be followed as
appropriate dr layout, design, construction, stabilization, and maintenance of a
road system.

1 Prior to and following management activities, roads will be evaluated for
inadequacies or additional needs and addressed at that time.

1 Roads will be categorized as thagerthy of investment for allveather access,
seasnal use roads, and possibléufie recreational trails.

1 Any road segments that need attention will be identified and prioritized for future
annual work plans.

91 Access rads that have little or no araluréfic or duplicate the route of another
road will be considered for closure.

i State, county, and township rules and regulations on private roads will be
followed during management activities.

Water Resources/Ripariadones
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Water Resources/RiparianZones Description

Forestlands provide a steady source of clean water to streams and tributaries, and act as nutrient
sinks across the landscape, absorbing more nutrients than they release. Water, like timber, is a
renewable resource when properly managed. athful planning and management, forests will
provide clean water while at the same time providing many other resources.

The ECWCo propertiedies within thePotomac River BaS|rTh|s river system dralns into the
Chesapeake Bay, a vitally important kegpcal F7. : ) :
and economical resource in the priitdantic
region. TheECWCo propertiesncludes2
reservoirs, Lake Gordon and Lake Koon.
These2 manmade lakes are fed @named
perennial streams, Growden Run and Evitts
Creek. Evitts Creek flows into the loeast
portion of Lake Koon and is the larger of the
streams.

The watershed fdEvitts Qreek is located to thd ==
north through Cumberland Valley, with severa
headwatestreans forming on the

Buchanan State Forest and Pennsylvan

State Gamelands. Growud&un flows

into the northwest portion of Lake Koon. This stream is much smaller and drains only a small
areato the north and west, with most of its headwaters forming on the east side of Wills
Mountain.

Figure 3 Large Vernal Pool found

Thepropertiesalso consists of several interteitt and ephemeral
streams. Thenajority of these occur in Compartments 1 and 4, on t ‘EQM
west side of Evitts Mountain. They also occur in Compartments 2 ajy

on the east side of Shriver Ridge. It is likely that some of these strg
are fed by spring &ps along the base of Evitts Mountain. The vast |
majority of the streams located on thimpertiesare considered to be §
adequately buffered with forest. These streams have been identifi
labeled on anap.

One vernal pool was discovered and its lamratecordeduring data
collection on the ECWEpropertiesn 2015(see Figure 3).There are
likely morevernal pools on thproperties Pennsylvania Natural
Heritage Program plans to do additional survey wf&rnal pools are f
unique and vulnerable kiis of wetlands. They are usually ephemera
(temporary) pools that fill with snowmelt and spring-affy and then
dry out sometime during the summer. However, vernal pools also
include pools that fill at other times of the year. Many of these poolstaréreeding habitat
for amphibians and invertebrated-or additional information on vernal po@adtheir
significance to a variety of wildlife species please redehe gpendix.
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Water Resources/Riparian Areas: Management

ECWCo will proactvely manage the water resource and aquatic ecosystems to maintain the
quality of both for the public goodBuffers along perennial and ephemeral streams, lakes, and

all wetland features will be established and managed in accordance with best management
practices to minimize erosion and avoid damage to wetland features. All buffers on the ECWCo
propertesare designated in the Streamside Management Zone (SMZ) as delineated below.
Approximately 371 acres fall into the designated SMZ areas. Managemegitrqgsdor the

SMZ are clearly outlined in Principle 6.5 in the FSC US National Standard. Pennsylvania Best
Management PracticéBMPs)will be followed, and all FSC US National SMZ management
guidelines will be met or exceeded to minimize operationadotgoand protect water quality

during all activities.

SMZ DelineationSMZ will be delineated on the ECW@oopertiesvhen management

activities take placasing the Inner and Outer Zone structurk 50 foot Inner Zone and

additional 100 foot Outer Zor(gotal 150 foot buffer) will be recognized along all surface water,
including perennial and intermittent streams as mappdde se di st ances wi ||
total buffer with a 100-foot Inner Zone and 200 foot Outer Zone) around both water supply
reservoirs and along the main stem of Evitts Creek to protect water intakes and the

riparian ecosystem.

Management in Inner and Outer Zond® harvesting will be pursued within the Inner Zpne

and harvesting in the Outer Zone will be limited to thinningetain 60% or greateanopy

cover. There will be naegeneration harvestdgthin the Outer Zone. No roads or main skid trails

will be located within the total buffer zone except where they approach stream crossings. Stream

crossings will be designed andimat ai ned according to Pennsyl var

guality and preserve stream function.

Exceptional Value and High Quality Designatiomfe entire Evitts Greek basin within PA is
designated High Quality for Cold Water Fishery and Migratory FisB€3NVCo commits to
maintaining Pennsylvania Department of Environmental Protection recommendéabi50

buffer (a 50 foot Inner Zone and 100 foot Outer Zone) on all Exceptional Value (EV) and High
Quiality (HQ) perennial and intermittent streams. Whilatkoh timber harvest activities will

occur in the Outer Zone, a-B0ot No-Harvest Inner Zone (except for the removal of wind
thrown trees) will be maintained. ECV@@lso commits to maintaining 60% canopy cover and
No-Harvest on slopes > 40% in the OutengoBoth criteria exceed FSC recommendations for
the Appalachian Region.

Herbicide UseNo broadcast herbicide treatments will be applied within Outer or Inner SMZ
except in significant occurrences of ripariaated invasive species. Only herbicideslal for
riparian and wetland use may be used within the SMZ.

Other Significant Wetland Feature&dditionally, other significant wetland features such as
springs, seeps, and vernal pools will be mapped and evaluated for their protection needs as it
relaes to site specific variables, including water quality protection and wildlife features. They
will be buffered as follows:
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T Springs and seeps: 1006 no entry buffer
this buffer).

T Vernal pool s: 1 ChBaby equipmemtratound sigbificdntfvermal f o r
pools, maintaining minimum of 75% canopy cover and promoting
establishment/protection of large down and dead woody material, This
management zone wil|l be extended outwar
which ae conducive to amphibian breeding to protect and enhance this habitat;
there will be no broadcast herbicide application within the total buffer.

1 Existing skid trails within wetland buffers will be decommissioned as
appropriate.

1 No disturbance or timber haest activities will occur within wetlands. Wetland
buffers will be developed on a casg-case basis to ensure exemplary water
guality and Exceptional Value wetlands are maintained. Characteristics to
evaluate when determining appropriate buffer widtickude the steepness and
erodibility of surrounding hill slopes, soil permeability and infiltration rates and
capacities, as well as the density and type of buffer vegetative cover. Mechanical
or silvicultural operations within buffers are permitted sofehythe restoration,
maintenance, and creation of wetland or riparian values or water quality
protection. This could include invasive species control, permitted stream crossing
construction, or sanitation harvesting to protect stream banks from destgbiliz
windthrow or culvert pipes from blockage.

Wildlife
Wildlife: Description

Given the mobile nature of wildlife, it is difficult to provide a snapshot of which wildlife species
are present on a specificopertiesat any given time. However, it is assed that the ECWCo
properties are utilized at one time or another by the majority of wildlife species that exist in
Pennsylvania. Wildlife species in Pennsylvania include 414 species of wild birds, 285 of which
are regular inhabitants of the state, afdpecies of wild mammals, including black bears.

More information about wildlife species can be found on the PA Game Commission website.

Wildlife: Management

The rich diversity of wildlife species located within the EC@WEquires the use of a wide array

of adaptive management techniques. The objective is to utilize adaptive management to address
the ecological needs of this diversity of wildlife species and habitat types, including different
successional stages of forest, (e.g., distribution, size, catigey and juxtaposition of forest

patches), riparian buffers, corridors, and interior forest habitat. This approach requires
management prescriptions that are anchored in the ecological principle that all of the habitats
function in relationship to eadther. This is not a definitive prescription, rather an adaptive
attempt to best serve the species located on these lands.

ECWCo0s goal I s t oiesma predgrenantlynarestpdrstate, /hilé fosteang
diversity offorestcommunities and agdasses to benefit native wildlife species. Structural
complexity in the forest with a healthy understory of shrubs, saplings and seedlings will be the
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desired state for both forest health and wildlife habitat. Early successional forests and patches of
conifer dominated forests will add to the matrix of habitats and favor certain species that utilize
these features. The naturally occurring wetlands provide cover and additional diversity of

wildlife habitat. It should be noted that any set of habitat featiavors some species and

discourages othersTheECWCo properteswill be managed for diverse habitats and not

particular speciesvith the exception of certain species of concern per the PA Natural Heritage
Program. Partnerships will be encouraged ket CWCo and the Bnnsylvania Game

Commission, Natural Resources Conservation Service, the US Fish and Wildlife Semite

others as appropriate to provide the resources needed to pursue wildlife management goals on the
ECWCQo lands.

Several specifigvildlife management goals integrate well with the overall management plan on
the propertiesVariousoak species are the dominameson much of thgropertiesand the

acorn crop is a critical food source for small mammals, deer, bear, turkey, and glougavith

a number of other speci€since yeaito-year variation in acorn crops can be significant and
different oak species can have good crops in different years, it is important to allow the oaks to
mature ando maintain a mix of oak species to niaxze the production of acorrisr wildlife. In

the future, American chestnut should be reintroduced in the form of resistant seedlings to add
another significant hard mast species for wildlifeereby increasingpecies diversity.

Oak will be the focusf wildlife management in thierest,and everage management will be
pursued to successfully regenerate oak. Selection of leaventtaaber harvestsill retain
cavity trees, snagand certain soft mast producing species such as serviceberry, apklard
black gum. This approach is also compatible with goldarged warbleBMPs andwill provide
favored habitat for woodcock, cottontails, hares, and various ground nesting and early
successional song birds.

Deer are one of the fewildlife specieghatnot only respond to habitat changes but also create
them. Quality Deer Managemegi@DM) is an approach which recognizes the dynamic of the
deer and their habitat and seeks to maintain a herd with a more natural sex and agetbaticture
arein betterbalance with food supplies in the habitat. The QDM approach strives to hold the
herd at a level where the vegetation will be under less stress frorbrovesing. Recent

statewide and local efforts to maintain healthy deer populations below carryiruity apal

restore the habitat quality have shown encouraging reddéisrhunting programs should be
targeted where necessary to allow fullaeery of the understory habititat has been

diminished from overpopulation and ovaowsing

Other wildlife management guidelines will be incorporated into management treatments to
address 1) down and dead woody material, 2) cavity trees, 3) vernal pool protection and 4)
riparian zone management.

More information on wildlife management priorities and approastaswide is
available in theState Wildlife Action Plah

3 http://www.portal.state.pa.us/portal/server.pt?open=514&objlD=622722&mode=2
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Rare Species and Communities
Rare Species and CommunitiesDescription

The Pennsylvania Natural HeritaBeogram maintains the Pennsylvania Natural Diversity
|l nventory (PNDI), which is a database of the

ecological features. These include plant and animal species of special concern, rare and
exemplary natural commures, and outstanding geologic featureablel lists the plant and
animal species known from the PNDI to occuroomearthe ECWCaproperties

CommonName Scientific Name On/Off State Rank / Listing
Properties

Schwei ni Carex on S1/ Threatened
sedge schweinitzii

sterile sedge Carex sterilis on S1/ Threatened

common Dodecatheon on S1/Endangered
shootingstar meadia

box huckleberry Gaylussacia off S1/ Threatened*

brachycera

Canadian Astragalus on S2 / Imperiled
milkvetch canadensis

tooth-cup Rotala ramosior on S3/ Vulnerable

* Proposed for state endangered listing

Tablel State Listed Species on the ECW@operties

In addition, a bald eagle nest is located within close proximity gbith@erties Disturbing the

nest i s

colesd demcear
required. This nest will be considered when planning any forest management activities nearby

at e Bal d

and

Gol den

More information about bald eagle management actions can be found\attbeal Bald E&gle
Management Guidelinga copy is in the appendiry by visiting theUS Fish and Wildlife
Service websitéwww.fws.gov)

A globally rare plant community is found on the ECW&operties Sideoats gramma
calcareous grasslantihese grasslands occug small,prairielike openings in areas of thin soils
over calcareous bedrock. The dominant vegetatigraiss although scattered forbs and woody
species are usually also present. Sidts grammaBouteloua curtipendulas present
throughout the graksd, making this potentially the largest occurrence of this species in

Pennsylvania.

Rare Species and CommunitiesManagement

Prior to any timber sale, prescribed fire, invasive species control, habitat restoration or road
building activity, any rare spa&s or communities (GG3, S1S3) within the management unit

or project area will be located and mapped. Talus, scree slopes, rocky outcrops, or any boulder

fields will also be located and mapped.

1 In advance o& proposed management activity, such tsiber saleor aprescribed fire

operation, staff will query PNDI to see if

26

Eagl e



rare species or communities are likely to occuhosestands.
T I'f necessary upon unique circumstances, su
field, the Pennsylvania ural Heritage will be notified.
1 Best Management PracticdMPs)designed to protect eagle nesting areas will be
followed during planning and implantation of any management activity
1 Per Pennsylvania Fish and Boat commission requirements;f@a&00ufer will be
maintained between the proposed activity and talus, scree slopes, rocky outcrops, or any
boulder fields.

Non-Timber Forest Products (NTFPS)
NTFP: Description

Non-timber forest products can represent a diverse array of living or dead ptentaiaa

lichens, fungi, or other forest organisms that are used in a variety of ways to benefit people. The
common categories of NTFPs include medicinal and herbal products, decorative and specialty
wood products, along with edible products. While NTF&gelhperceived economic and/or
consumptive value for humans, they can also represent forms of biodiversity that are critical to
maintain on the landscape from an ecosystem management perspective.

Collection of NTFPs is regulated by théild Resource Conseation Act of 1982. Collection of
rare, threatened, and endangered plant species is specifically controlled by DCNR through the
provisions of the Wild Resource Conservation Act, P.L. 597, No. 170.

An example of an NTFP found on the properties is Amemggasing Panax quinquefoliys

The native plant American ginseng was historically abundant in Pennsylvania forest lands.
Because of its value and importance as a national commaodity, the export of ginseng is regulated
by the U.S. Fish & Wildlife Servicé&inseng has been listed as a vulnerable species in
Pennsylvania due to the demand and suspected overharvesting. Since 1P83uiheauof
Forestryhas been the regulatory agency for the trade and export of ginseng harvested in
Pennsylvania and issueslverableplant licenses to authorized ginseng dealers.

Within limits and with proper management, future generations of users will be able to continue
the longestablished and cherished tradition of gathering NTFPs from foresHanaver,

many natural@source professionals dvecoming increasingly concerned with the sustainability

of these resources. Unfortunately, little is known about the removal rates of NTFPs from forest
lands for personal use, and even less is known about the population spd#unt species used

as NTFPs. Further, much remains to be learned about the maintenance needs, life history
characteristics, and natural distribution and abundance of many NTFP species before sustainable
management guidelines can even be developed.

NTFP: Management

There is no commercial harvest of NTFPs on ECWCo lands. There is some recreational
harvest of blueberrieblackberries, anthushrooms. At this time, there is no indication to
suggest concern regarding the current number of people searching faaraasting NTFPs on
the ECWCob6bs properties. Currently, ECWCo does
does not actively promote or endorse such activities. Monitoring of the harvest of NTFPs is done
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primarily through information provided to fest managers by the public, and observations of

forest managers cooperating agency law enforcement personnel and associated staff who spend
time working in the field. If a significant increase in the harvest of NTFPs were to be identified,
theECWCo staffwith the approval of the ECWdmard would develop an action plan with

public stakeholder involvement at an Evitts Creek Steering Committee meeting.

Historical and Cultural Resources of the Region
Historical and Cultural Resources of the Region: Desonpti

The ECWCo will protect cultural resources as well as natural resources through management of
its forest | and. Much of Pennsylvaniads cul tu
landscape and geographic and geologic features. Hunting, fiSieimg,and mushroom picking,

and rattlesnake collecting are traditional pastimes for many citizens. Timber, mining, metallurgy,
and agriculture having been |l ead industries a
European settlement. Prior taghime of settlement, the region was the setting for Native

American culture and activity for millennia.

Within Pennsylvania, there are 15 federally recognized Tribes who ascribe cultural significance

to part of or all of the land within the Commonwealifhe Pennsylvania Department of
Transportation (Penn DOT) Bureau of Designos
closely with other Federal and state agencies, local interest groups, preservation advocates,
Native Americans, and the general palib ensure that its projects are designed to meet the
transportation needs of the state and promote stewardship of our cultural heritage. Therefore,
PennDOT has established a systematic approach that will be replicated in a similar manner by
ECWOCo to faditate consultation with select Tribes when a project/management activity occurs

on historic properties of religious or cultural significance. The contact information for the
associated tribes relevant to the ECWfaopertiess in theappendix.

Known ailtural resources include remnant foundations of old farmsteads/armemeteries

located on th@roperties When Lake Koon was constructed, a covered bridge over Evitts Creek
was removed, a church (near where the present Lake Koon boat access i§\wasatedch

down, andhe churctcemetery was relocated to an area along Growden Road.

Historical and Cultural Resources of the RegionManagement

Historic and cultural resources are a vital link to past-laslpractices in Pennsylvania. The
Pennsylvara Historical and Museum Commission (PHMC) has been collecting information
concerning archaeological sites and historic resources for the greater part of a century. They
offer programs which survey, catalog, and encourage the preservation of such resources
Currently there are 23,460 archaeological sites and 132,171 historic properties in their files.
Access to these paper records is free and open to the public by appointment at the BHP office in
Harrisburg.

On January 1% 2016 The Nature Conservancyg @project partner in the ECWCo management
planning project) performed an extensive search on The PA Historical and Museum Commission
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Bureau for Historic Preservation (PHMC)Oo6s Cul
(www.dot7.state.pa.us/CRGIS/main.htm

The CRGIS is a threered GIS program consisting of statéle historic and geologic site data
combined with PA Natural Diversity Inventory (PNDI) information. The result of that
assessmershowed that there are no known sites of significance withiprihygertiesegarding
indigenous peoplesr any other historic or cultural resource. It is noted that there are multiple
buildings within and adjoining the Evitts Creplopertieghat are igntified on the database as
having been built circa 1830032, but there is no documented information to suggest historic
significance or importance for preservation.

Recreational Opportunities
Recreational Opportunities: Description

The ECWCo lands haverig been used for outdoor activities by people throughout thtate
area. Through the efforts of the Evitts Creek Steering Committee, opportunities have been
improved for property, especially for those with disabilities. The addition of a handwegsac
pier at the Lake Koon boat ranmms provided many fisherman the opportunity to get better
access, especially getting into boats for fishing.

While activities such as swimming, camping, and ATV riding are prohibited on the property,

other forms of reeation such as hiking, mushroom hunting, and birding, are accepted and
encouraged, especially for children and the disabled. Road biking has seen an increase in usage
around the lakes, and staff has been asked about increasing opportunities for nbdangain

and horseback riding. At this time, it is discouraged because of the potential impact upon water
quality, but staff is working on what can be done to minimize the impacts those activities would
have.

Staff has also been involved with Buchannaat&Eorest and Rocky Gap State Park in looking
at what opportunities there are in the greater community to encourage a trail system to link the
three properties that will not adversely impact the ecological resources that exist.

Recreational Opportunities: Management

Recreation plays a vital role in a healthy lifestyle. Recreational activities can cause problems
such as compaction, loss of habitat, and unfortunately, litter and pollution. Policies regarding
activities, besides hunting and fishing, shdatddeveloped by staff with over site provided by
the Evitts Creek Steering Committee and the Mayat City Council of Cumberland.

High Conservation Value Areas

High Conservation Value AreaBescriptionand Approach

High Conservation Value (HCV) Area Identification

Themethodused tadefine and meet the HCV requirement follows the fpliased
approach oassessment, consultation, invent@ygdmonitoringas outlined in the Standard and
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applied as followsContiguous forest blocks in the High Allegherngteau and Central
Appalachians have been identified as a prioritytiermanagers of tHevitts Creek Water
CompanyandThe Nature Conservancy.

In conjunction withEvitts Creek Water Comparsgaff, Maryland State Forest Service
ecologists, Conservan@gologists and outside expenspject participantbave embarkedna
process to identify and map HCV areas. A few types of HCV have been identit®dtisn
Creek propertiethrough a combination of biological database reviews, internal team expertise
and review of ecological priorities of state agencies and other conservation groups operating in
the region. Specifically, occurrences of rare species were identified through data prouided by
Pennsylvania NaturdderitageProgram Consultations witlideritage staff and others ameted
below. Addtionally, a map demarcating HG\salso embedded

The HCVframework includes the following six categories:

HCV 1: Forest areas containing globally, regionally or nationally significant concentrations of
biodiversity (e.g., endemism, endangered species, refugia)

1.1 There are no legally protected or managed areas on the property

1.2 There aréour mappedareas orthe Evitts Creek propertigsat contain
significant concentrations of rare species, idetiand ranked as globally or state rare
by Heritage. These includevariety of herbaceous plants, insects, trees, and plant
communities.

Total Number of HCV 2 Areas: 4
Total Area of HCV 1. 470 acres
HCV 2: Forest areas containing globally, regionallyr nationally significant large landscape level

forests, contained within, or containing the management unit, where viable populations of most if not
all naturally occurring species exist in natural patterns of distribution and abundance

2.1 No large, radless areas are known to occur on the property. Much of the
property is bisected by roads and much of it has been harvested.

Key resources: publicly availabMatural Area Inventories

Total Number of HCV 2 Areas: 0
Total Acres of HCV 2: 0

HCV 3: Forest areas that are in or contain rare, threatened or endangered ecosystems
3.1No old growth was detected within the property.

3.2 Noroadless areas are known to occur on the property due to prior
management activities.
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3.3There are no rare ecosgsts located on the property.

Total Acres of HCV 3:0

HCV 4: Forest areas that provide basic services of nature in critical situations (e.g., watershed
protection, erosion control)

4.1 While the etire propertyprovides a source of drinking water, the mo#ical
areas to protect include public drinking water withdrawal points and the reservoirs, which
havel50-foot (50-foot inner o harvest zone and an outer 00t zone with limited
activity/disturbancespecial managemehtiffer zone. This is douldlearound reservoirs
and the main stem of Evittdéds Creek (See Ri

4.2 Approximately 90% of the property lies within a soun@er or public
drinking water watershed, but the truly High Conservation Value areas aeetllads
buffer public water withdrawal points and reservoirs, as outlined above.

4.3 There ar@o floodplainsor significantwetlands within the watesupply
watershed. Vernal pools will be buffered appropriately, but are not considered HCV
areas.

4.4While erosion is always a concern, the HCV buffers mentioned above and
riparian buffers address those concerns. There are no areaAslamds that would be
considered critical to prevent erosion, landslides, avalanches, etc.

Total Acres of HCV 4: 371 aces

HCV 5: Forest areas fundamental to meeting basic needs of local communities (e.g., subsistence,
health)
5.1Evitts Creek Water Compangnds would not be considered fundamental to
meeting basic needs of local communities, other than for water prowigiich is
covered above.

HCV 6: Forest areas critical to local communities” traditional cultural identity (areas of cultural,
ecological, economic or religious significance identified in cooperation with such local communities)

6.1, 6.2Evitts Creek Weer Companyands probably would not be considered as
fundamental to traditional cultural identity in the area.

[I. Consultation with appropriate experts for the purposes of this assessment:

For the purposes of this assessment and more genénatlg,Creek staff an@NC staff
regularly consulwith biologists from the Pennsylvania Natural Heritage Prodifeany Davis)
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Pennsylvania Game Commissi@lay Lutz) DCNR Bureau of Foresti§gllen Shultzabargey)
and other conservation organizatipagch asVestern Pennsylvania Conservancy. In particular,
PA Natural Heritage helped provide information on HCV 1, 2, and 3 designations.

lll. Approach to Managing HCV Areas

HCV 1.21 HCV areas with concentrations of biodiversity, including species of
conservabn concerrwill typically not be managed, unless there is a thie#he health of these
areas or, with further research, it is shown that the species present require special treatment (e.g.,
prescribed fire, invasives treatment, retention of openings).

HCV 4.171 4.27 Source Water Buffers

Drinking water supplyareasincluding reservoirs and the main stem of Evitts Creek, are
buffered with 300 foot buffers (18@ot inner zone and 26f@ot outer zone). These areas are
typically not managed, unless theas a threat to forest healt Water quality is routinely
monitored for any change.

V. Monitoring HCV Areas

HCV 1.21 The state requires the county to have an updated plan on species of concern
that occur in that county. This includes Natural Hggtperiodically monitoring those species
and communities, particularly in areas where there is some form of activity is planned. In those
cases, proposals must be submitted to Harrisburg, mapped, and approved by the corresponding
agency.

HCV 4.1-4.27 Water samples are regularly taken at the water intakes by the Evitts Creek
Water Company and sent off to the lab that does testing and provides the City with the results.
Those results are given at Evitts Creek Steering Committee meetings and annuaty tepor
the public along with their water bill. During the course of the year, Evitts Creek is required by
the state to do ocular surveys of the property to make sure everything is in good shape. During
those visits, regular ocular monitoring of buffer zewecurs and any largscale forest health
issues that affect the integrity of buffer zones will be identified.

Forest Stressors
Forest Stressors: Description and Management
A multitude of forest stresss have resulted in moderately to severely degrémtedt conditions

in many areas of Pennsylvania. These forests are increasingly susceptible to invasive species
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outbreaks and their deleterious influence on forest restoration and conservation goals. The
proliferationand overabundanad native and nomative competing vegetation is challenging
the ability of forest managers to castectively produce desired economic and ecological forest
conditions.

Competing vegetation, both naomtive invasive species and unnaturalyhbhdensities of some

native pant and tree species (e.dppanese barberry, black birch, and red mapkinhibiting

the establishment and advancement of desirable growing stock (regeneration). Land management
efforts must focus on maintaining the health of the existing overstdrtharseed producing

capability of our forests and managing undesirable understories that inhibit the accumulation of
desired stand attributes and will continue to do so in the future.

Without successful regeneration of forest trees, no silviculturalmeyistpossible. Managers of

the forest must consider a range of challenges to the regeneration of healthy forest stands during
silvicultural treatments. The following lists both historic and currently emerging challenges to
successful regeneration:

White-tailed Deer

Deer populations vary considerably acrossattea At the present time deer densities in the area
seem to be low enough to allow oak regeneration to become established. Popalatass
affected by chronic wasting disease (CWS)

Competing Veetation (Woody & Herbaceous)

Greenbriar:Not a wide spread problem but some local thickets are a problem. Woven wire deer
exclosures protect greenbriar from deer and can make the problem worse.

Treeof-Heaven:This exotic tree species is invadiwhere tle forest has been disturb&tihere
Treeof-Heaven is scattered it is easily controlled by basal spragaak and squirtingr felling
and treating the stumps. This is impractical where it is present in large nuribers. has been
some dieback and déadf the trees possibly due to verticillium wilt.

Japanese BarberryThis exotic species has a seed that is spread by small mammals and
songbirds. It can create impenetrable thickets that continue to spread further into the forest and
inhibit natural regneration of other species. This shrub is mostly found near old home sites and
along public roads.

Other competingnvasivespecies present in limited areas include raileinute, honeysuckle,
oriental bittersweetind autumn olive.

Native and NorNative Pests

Of the pests that affect forest resources, hemlock woolly adelgid, forest tent caterpillar, and
gypsy moth have caused the most damage in terms of tree defoliation and mortality in recent
years. Additionally, the emerald ash boreprigsent in Bedfrd County.Unfortunately,someof

the ash on thpropertiess alreadyinfested and will need to be salvaged or left to decomposition.
Ash that is in areas that pose a risk (such as along road sides) will be reoetinize the
hazard.
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Perhaps the lggeststanding effort to manage forest past®ennsylvanidas been gypsy moth
controlprograns. The gypsy moth has been causing significant forest damage in Pennsylvania
since the 1970s. The most recent outbreak occurred between 2005 and 2010 pestl hiais

been the principal agent ofktree mortality. Gypsy moth outbreaks have been cyclic over time,
with populations growing and declining over a given periodndowners should deploy an
integrated pest management approach to monitor gypsyanotherinsect pespopulations

and if warranted, follow up with a course of acttoriessen tree mortality and slow the spread of
them

Additional Forest Stressors

Additional potential forest stressargludefrost, droughtflooding, and the impact ofadic
deposition.

Wildfire

Wildfire is a common occurrence in Pennsylvania. In fact, the Pennsylvania Department of
Conservation and Natural Resources (DCNR) responds to over 600 wildfires in an average year,
which burn more than 4,000 acres of landcél fire departments also respond to wildfire

incidents.

Wildfires can occur during any month of the year, if the conditions are right. However, most
wildfires in Pennsylvania burn in late fall and early spring, typically from-@utbber to miel
Decemberand from midFebruary to mieMay. While summertime is hot and can have

droughts, the relative humidity of the air is high and the forests are covered in lush green leaves.
This helps keep the forest floor cool and the moisture of the wildland fuéls mdall and

spring the relative humidity of the air is lower, and with it, the moisture content of the dead
leaves and sticks. There are also no leaves on the trees, allowing sunlight and wind to reach the
forest floor, making the fuels even more dnd flammable. These fadtying fine dead leaves

and twigs are the primary fuel that ignite and carry wildfires.

Most wildfires in Pennsylvania are surface fires, which burn fallen leaves, twigs, and debris on

the ground. In typical hardwood forestditt flame lengths can range from six inches to four feet

or more. With the influence of a strong wind or steep slope, these surface fires can spread very
quickly. Under the fallen debris on the forest floor is often a layer of partially decomposed
leavesand humus, called fAduff . o During dry peri
layer, and be very difficult to extinguish. These duff fires can burn for weeks, or even months,

and cause smoke issues.

The intensity of wildfires increases greattyareas of dense fine fuels, such as grasses, or dense
resinous fuels, such as mountain laurel shrubs or evergreen trees. In these areas, wildfires can
spread rapidly and burn with amazing intensity. Pennsylvania rarely experiences active crown

firesT wildfires that burn in the tree canopyespecially in the mountainous regions. However,

in dense stands of evergreen trees during times of very dry and windy weather, individual
evergreen trees can fitorcho and crown fires c
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Fuels, weathe and topography are the three factors that control wildfire behavior. As the
amount of available fuel increases in a given area, the intensity of a wildfire in that area will
increase. In all fuel types the intensity and-aftspread of a fire willncrease as slope
increases, wind increases, and relative humidity decreases.

The only natural cause of wildfires is lightning, and typically accounts for less than 2% of the

wildfire ignitions in Pennsylvaniaach year. The remaining 98% of wildfires aaeised by

human activities. This means that where there
causes of wildfires is improper debris or outdoor burning. Debris burning typically ignites

around 40% of the wildfires each year. Arson, the secating causeaccounts for around

30% of ignitions. Other causes include: equipment use, children playing with fire, campfires,
railroads, and other miscellaneous ignitions from sources such as downed power lines, discarded
woodstove or fireplace ashes, dmdworks. More information on wildfire statistics for

Pennsylvania can be foundhdtp://www.dcnr.state.pa.us/forestry/wildlandfire/index.htm

There have been wildfires in the pas the properties, most associated with illegal camping
activities or other unsanctioned gatherings.

Forest Management Practices

Management Zones

The ECWCaropertieshas been zoned with the following Labide Classificationssge
map in appendix

1. General Management This landuse covers most of thproperties While the primary
management objective is to maintain high water quality, the forest also needs to maintain
a healthy state by having a diversity of forest types and vertical age struchige usi
various silvicultural techniques. These techniques may include, but are not limited to
nonrcommercial and commercial partial harvesting (thinning) and variable retention
harvests.

2. Streamside Management/Buffer This landuse is for those areas adjacenstreams,
creeks, and the lakes. The outer part of this zoning will allow entry for silvicultural
activities on a controlled basis; the inner portion will limit entry for silvicultural activities
unless it is needed to maintain the overall healthefarest (such as an invasive insect
or plant infestation).

3. HCV/Special: This landuse is for those places that have situations that require special
attention to active operations so as to not cause additional complications or conflicts. An
example woulde the boating access at Lake Koon. For HCV areas, it means that
activities need to maintain or enhance the values present, for example, if there are
aggregations of rare species or community types that will benefit from active forest
management practs.

4. Reserve This landuse is for the places that would benefit from avoiding active
management operations such as cliffs, graveyards, and some HCV. Activity will be
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allowed if a situation arises that required entry to mitigate a problem that would affect
public safety or forest health.

Silviculture
Overview

The successfuhaintenance of existing forest communita®l timely regeneration of diverse
forest communities will be promoted on ECWC's forest lands. The management of ECWCo's
forest lands wilpromote silvicultural practices that sustain ecological and economic forest
values.

Silvicultural Treatments

In addition to the forest management guiding principles mentionée beginning of this
documentsilvicultural treatments for forested stisnon the ECWCepropertieswill be based on
one or more of the following objectives:

1 Maintaining forest health
1 Extending the rotation age of native forests to 1D years
1 Diversifying forest age structure/encouraging stand regeneration

In order to sacessfully manage the forests of the ECWCo to meet the goals and guidelines
mentioned above, a variety of silvicultural treatments may be used. These treatments may
include, but not be limited to: various types of thinning (both commercial andaromeral),

variable retention harvests (both examed and uneveaged management), as well ron

harvesting management techniques, such as prescribed fire. For a more thorough description of
these treatments, please refer to Appendix E.

Salvage Operations

Salvage harvests will be used to respond to incidents of high mortality in mature stands and
decline in pioneer stands such as Virginia pine and black locust. High mortality or decline within
mature stands are indicators for the forest managers to focus egenand final harvest

efforts in these areas within the general forest zone to salvage economic value of the timber
while reestablishing a healthy productive growing stock.

The primary purpose of salvage cutting is to remove dead, dying or damagehtteessome

cases, stressed trees imminently threatened by forest pests, pathogens or abiotic factors. Intended
to minimize financial loss of timber revenue, salvage harvests are generally a last resort effort,
often unfeasible unless they are combinétth wilvicultural harvests of higher value timber (e.g.,
thinnings or regeneration cuts). Cost/benefit analysis of salvage feasibility must consider
additional logging operational costs, timing, site access, safety and liability issues, and the
stumpage MVae of salvage wood based on market conditions. Revenue from salvage harvests is
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generally marginal. In some cases, salvage harvest can provide funding and justification for
upgrading or creating access road networks. Aesthetics and wildlife habitatecatisits should

also be evaluated before the commencement of any salvage operation. Snags, cavity trees and
fallen dead trees are all utilized by wildlife species including small mammals and song birds.
Wildlife habitat requirements should be accountedifoing the layout phase of any salvage
operation. Utilizing similar procedures defined for traditional timber harvests, stands being
considered for salvage will be visited and additional field data collected to assess economic and
operational feasibilityand to determine the potential ecological impacts and outcomes.

Pesticides and Herbicides

Given the stresss on desirable forest conditions, the safe use of pesticides and herbicides is a
necessary and vital tool to maintain tree health and restorellesnee regeneration, which is

the foundational structural attribute influencing all other key ecological attributes (KEA) as
specified in our KEA Report Card. Chemical use will be integrated with other strategies to
protect forests from these health deshs. Strategies include (but are not limited to) thinning to
reduce stress and encourage canopy health, maintaining diversity of species, seedbed preparation
through prescribed fire or physical means, fencing to reduce deer browse pressure. Current
reseach and management experience provides sufficient justification for the judicious use of
chemicals to achieve desired regeneration conditions. Chemical use in the streamside
management zone (which includes buffer along perennial and intermittent strebialsesh and

in buffers around wetlands will be restricted to cases of significant infestations of riparian related
species, and will use only herbicides labeled for use in riparian and wetlands. (Refer to Water
Resources/Riparian Areas: Description ammpach, above.)

Forest managers have access to guidelines on how to minimize cost, chemical rates, and

negative impacts on nemrgeted species, while still obtaining desirable results on the target(s).
These guidelines i nclpedesTeanTadd\Vdesd CBritrol betHodsl nv a s i
Handbook; Herbicides and Forest Vegetation Management: Controlling Unwanted Trees, Brush,
and Other Competing Forest Vegetation (Penn State CAT UH174, 2005). Evitts Creek Water
Company will take an adaptive approachutitizing pesticides and herbicides alone and in

conjunction with other methods (e.g., prescribed fire, manual and mechanical removal) for
controlling invasive species and lesiade producing vegetation.

Prescribed Fire

The Eastern Hardwood Forests are@exddapted ecosystem. This means that the plants and
animals of this region have evolved to tolerate periodic wildfires. Historically, these wildfires
would be lowintensity surface fires that occur every2® years in a given area. As such, most
of our native flora and fauna are fieglapted species. There are some native species, however,
that have evolved to be fiadependent. These species actually require fire to propagate,
compete, and flourish.

Occasional lowintensity wildland fires are a haal part of the Eastern Hardwood Forests, and
have many benefits that are necessary to maintain a healthy ecosystem balance. Having
frequent, small fires helps prevent the accumulation of large quantities of fuel, which can lead to
detrimental higkhintensity fires. Regular fires also encourage the regeneration @dapted
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species; such as oaks, pitch pine, and native grasses. Likewise, the rapid cycling of nutrients, as
a result of these fires, helps fertilize the soil and aid plant growth.

(Commen from Nat. HeritageThe sideoats gramma grassland should also be discussed here. We suspect
that a prescribed fire would significantly restore this site)

Wildlife can also benefit from periodic lomtensity fires. When these fires spread through the
forest, they often leave behind a patchwork of burned and unburned areas. The result is a mosaic
of different niches and species, in varying stages of ecological succession. This leads to a greater
diversity of habitats and species. Some animals, ssighoaindnesting birds, depend on the
early-succession habitats that fire can create in order to reproduce.

Wildland fire can be ecologically beneficial when it occurs in the right place and under the right
conditions. If implemented properly, prescrilfgd is a valuable tool that can be used to create
wildlife habitat, increase species diversity, protect threatened species, encourage regeneration of
desirable plants, manage certain invasive plants, control forest succession, prepare sites for tree
planing, and/or reduce hazardous fuels. However, prescribed fire can also be detrimental and
dangerous, if it is used improperly.

Prescribed fire can only be effectively and safely utilized if it is overseen by trained

professionals. These professionals ningsproperly equipped and knowledgeable of fire

ecology and prescribed fire techniques. There also must be a written plan in place, which
describes the desired outcomes, equipment and personnel needs, weather parameters, methods to
be utilized, and safefyrecautions. A prescribed burn will only be successful if the objectives

are SMARTI Specific, Measurable, Achievable, Relevant, and Tapecific.

Annual Allowable Cut

A well-regulated forest allows for the removal of a percentage of total growtmpam.

Having several harvests over a course of igrteelpful in establishingctualharvested volumes
compared to the estimat@olumesobtained duringnventory data collection.Since the forest

at this time is not well regulated nor does it havestablished average annual growth rate, it is
recommended that over the next 3 to 5 years an annual allowable cut be set using actual volumes
harvested and data collected from the established permanent plots measuring annual growth of
the forest. By daig this over time, a sense of the growth rate of the forest can be better

estimated.

Harvest Administration Procedures
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The following outlines the general wood harvest operating procedures thiae usied

1.

Based on the activity scheduletire annuaforestwork plan, the proposed harvest area is
visited. Additional field data are collected to determine the development of advance
regeneration and the amount of interfering stems present (referencing Silvah procedures
and TUSAF guidelines). Ecological aattheological sensitive areas, visual impact

areas, and special access requirements are also identified and delineated on maps and on
the ground as appropriate.

If the quantity and quality of acceptable growing stock, volume, and/or advanced
regeneratioris sufficient to conduct a timber harvest, a harvest plan is drafted. The
harvest plan will address skid trail layout, landings, and truck access, as well as special
features on the sale area and any special harvesting equipment required. In general, the
common harvesting system in the Ridge and Valley region involves professional loggers
who are becoming mechanized and using harvesters (e.g.;aespTimbcos, and

Bells) along with forwarders, grapple skidders, knuckle boom loaders and tractor trailers
to make up their operations.

Controlling Erosion and Sediment from Timber Harvesting Operation (DEP) and Best
Management Practices for Pennsylvania Forests (Penn State University) will provide
operational guidelines for all activities in the harvest arbase guidelines are minimum
requirements and the timber sale contract will impose specific requirements for each sale.
Prior to marking trees for harvest, the location of all main haul roads and skid roads will
be mapped. Sale boundaries will be flaggedhecessary. Where possible, boundary lines
will consist ofpropertiedines, existing roads and skid trails, and/or natural boundaries
such as ridg¢ops and stream courses.

In general, a combination of direct logged, per unit, and lump sum sale®wsklol to

market timber.

As appropriate, prior to advertising the sale, adjoining landowners, hunt clubs, and
affected farm owners will be notified, in person, by phone, and/or in writing to inform
them of upcoming operations and to provide an opporttmiggldress their questions and
concerns.

In most cases, all trees to be harvested will be marked with tree marking paint prior to
advertising the sale. All stream channels will be evaluated in the field, since some may
not appear on the USGS maps, arertparian buffer zone adjusted for width as
appropriate.

In general the sale will be awarded to the highest bidder. We reserve the right to reject
bids based on bona fide prior knowledge of poor past performance of individual bidders.
The contract will le signed, and the performance bond will be collected before
commencing the timber harvest.

The timber buyer will be required to give notice as outlined in the contract as to when the
harvest will begin and be present with their logging contractor atréheqrk

conference. Location of skid trails, landings, and woods roads will be determined at the
prework conference and no road construction or harvesting activities can begin until pre
work conference is completed and payments are current. In genads,stoould be
constructed as close to the time they will be used as possible.

Mid-term harvest inspections in addition to clasg inspections will be carried out as
determined by the forestry consultant and/or ECWCo staff. A Contract Administration
Checklist will be kept for each sale and made part of the sale folder upon close out.
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Furthermore, a Harvest Inspection Form will be used to serve as a BMP checklist to
which the contractor must adhere and any additional requirements stated in the contract.

10. The contractor will be encouraged to work the harvest from the back to the front to
minimize damage to residual trees, and to close out all roads and landings as soon as they
are no longer needed. If the contractor is removing equipment from the salbeyea,
must give ECWCo notice.

11. At the conclusion of all harvesting activities the buyer shall request a final inspection. At
that time the forestry consultant will inspect the tract and accept the sale either as
Acompl et edo or A c o nfpeatheér eotditions ardnnotdavonatle fori on s 0
final closeout the sale may be temporarily closed with completion as soon as conditions
improve.

12. After completion, a letter will be sent to the buyer with comments on the quality of
the work. If the work Bs been acceptable the bid deposit will be returned.

Monitoring

Monitoring is crucial to the ability of the ECWCo to supply its intended sustained yield of a
variety of forest resource benefits. At a minimum, the monitoring activities must meet current
requirements for certification and reporting. Monitoring is necessary to document sustainable
practices, provide information to adapt management, and carry out elements required for
certification as a sustainable forest by the Forest Stewardship Council (FSC)

A high quality inventory and monitoring program that is linked to a&Sed data management
system is the key to a successful adaptive management program. It is, however, one of the often
neglected or unddunded parts of a land management program.

Baseline and ongoing assessment of management and operations on ECWCo lands consists of
water quality monitoring, ecological inventory and monitoring and operational and financial
monitoring elements. The basic elements of monitoring on ECWCo properties fatlows:

Water Monitoring
Water Quality

Water Quality and other sampling parameters are monitored on a regular basis with the
frequency of sampling dependent on the importance of the pararhetations where water
may be sampled includetake stratures, perennial streams into reserva@rg]in reservoirs
themselves (from bogtsParameters that may be measured incptdieconductivity, dissolved
oxygen, turbidity, phytoplankton, temperature, maonertebratesandalgae

Operational/BMPs

Opemtional monitoring is designed to assess the program as an effective strategy for protecting
soil and water quality on ECWCo land, to determine compliance with Pennsylvania Department
of Environmental Protection Best Management Practices (BMPs), and acthéveother

standards of operations as defined by the FSC US National Standard.
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Emphasis will be placed on improving road conditions on infrastructure associated with active
forest management. Individual harvest inspections are conducted periodicalhe &atestry

Harvest Inspection form is completed at least once a week during harvest operations.
Additionally, at closeout, harvests are once again visited and the Inspection Form is completed to
ensure all aspects of the harvest are completed to statisfa

Roads and Stream Crossings

ECWCQo staff who frequent thpropertieson a regular basis will utilize the map layer of stream
crossings to periodically assess primary and secondary road conditions while going about their
normal duties. Ocular assessitewill be performed to detect problems such as plugged culverts
and help to identify potential issues, all of which will beareled and reportddr further

evaluation and potential mitigation. In preparation for and following completion of forest
mana@ment activities, including prescribed burning operations, impacted sections of the road
network will be monitored at a higher frequency to assure functionality of water diverting
devices and to confirm adequate vegetation establishment if necessary.

Ecdogical Monitoring

Inventory and monitoring protocols are designed to assess the influence of conservation actions

on a set of nine Key Ecological Attributes (KEAs) measuring three major categories of forest

health and conditioih composition, structurepad r egener ati on. These KEA
selected to enable monitoring of forest condition at the management unit and tract level and

enable tiein of these attributes to monitoring at various scales. In addition, the presence of rare
species and ecomunities, nomative invasive plant species, and forest pests and pathogens are
addressed through ECWCobs ecol ogi cal monitor.

Inventory (Regeneration, Invasives, Species Composition, Healthy Shags
KEA)

A standardized forest inventory (i.e., timber cruise augmented with KEAS) will be used to
monitor forest condition attributes at the management unit and tract level on ECWCo properties.
Current statef-the-art sampling methods will be used.fraction of tre permanent plots will be
re-measured every-50 years.

Pre- and PostHarvest Assessments

Prior to any harvesting activity, a field assessment will be conducted to quantify and document

forest condition attributes necessary to ensure a successful treatrteeme. Factors that

should be considered in preparation for a treatment include identifying the presence/absence of

key nornative invasive plants and/or pest and pathogens within the planned harvest area and any
existing roads/skid trails which wilhfluence preharvest strategies and pdstrvest monitoring.
Reference can be made to TNCO6s Ecol ogical Mon
developed and used.

Heritage Triggers

Prior to any timber sale, prescribed fire, or road building igtigll efforts will be made to
locate and map any rare species or communities§&1S1S3) within ECWCo ownership. In
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advance ony management activitiE CWCostaff will check the databases of the Pennsylvania
Department of Conservation and Naturat®&ces (DCNR), Pennsylvania Game Commission
(PGC), the Pennsylvania Fish and Boat Commission, Western Pennsylvania Conservancy
(WPC), and the U.S. Fish and Wildlife Service to see if rare species or communities are likely to
occur in stands proposed fiie proposed activityf necessary upon unique circumstances, such

as findings of undocumented Rare, Threatened or Endangered species in fuevasjdhe
appropriate agenayill be notified. If surveys reveal rare species or communities, specific
manaement and monitoring guidelines will be developed at the stand/harvest level to protect the
species or communityOR- the proposed management actiwityl not occur.

HCV Monitoring

ECWOCo will monitor for activities within or adjoining the HCV areasteas where concerns

arise will be visited and checked, and any issues followed up on. HCV areas are also visited
during periodic inventory procedures and changes tracked through the Key Ecological Attributes
(KEASs) which are updated at 10 year intervals.

ContinuousForestlnventory

Continuous Forest Invento(ZFI) involves the establishment of well distributed permanently
marked plots for periodic rmeasurement, allowing foresters to track forest growth, mortality,
stand structure and species compositthanges in the forest over extended periods of time. This
inventory system can provide valuapl®pertiesspecific estimates of net growth, stand
development and carbon capture that can be used to increase the accuracy of growth modeling
and improve da for management decisions.

Social Monitoring

To engage with the community and to monitor stakeholder issues and concernsg SCWC
actively involved with Evitts Creek Steering Committeeetings whichare open to the public.
These meetings are used gdatform to proactively communicate with constituents and obtain
feedback, enablingCWGCo to stay aware of community concerns and issues. Mesdneg

method to inform the public of new or ongoing activities, including forest management
operations. Thentegrated use of public meetings, the t websge, local newspapers, and
relationships maintained by City aBCWCo employees promote a consistent, interactive
dialogue vith a broad set of stakeholdeESCWQo develops partnerships with local resideantsl

users of the@ropertiesInformation is shared with each other to develop a better understanding of
what is occurring on theroperties

Quarterly meetings
City Website
Interaction w/ community

1
1
1
1 Stakeholder meetings upon request

Additional Monitoring

Legal (boundaries, timber theft, dumping)
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ECWCo is mandated by Commonwealth law to monitor and maintain the reservoirs and
surroundingoroperties ECWCo protects its properties through relationships that have been
established with several Pennsylvania &viorcement agencies including the Game

Commission, the Fish and Boat Commission, Bureau of Forestry, and the State Police. Where
investigations identify those persons involved in timber theft, arson, illegal dumping, trespass by
both foot and motor vehie] and other violations, criminal complaints are filed through the use

of the judicial system. Charges are filed under the PA Criminal Code Title 18 and PA Vehicle
Code Title 75. Additional legal actions are brought when violations of the PA Game Cade Titl

34 are discovered. Evidence of these violations is given to the PA Wildlife Conservation Officers
for prosecution.

Financial

Annual budget accounts for the expenses and revenues related to the management of its
watershed properties. Expenses incluads¢hfor professional consultants, deer fencing and

herbicide treatment where prescribed, surveying and other miscellaneous expenses. Revenues are
mostly from the sale ofimber products.

HarvestActivities

Annual Allowable Cut (AAC) is the determinatiah timber volume that may be sustainably
harvested from a forest management unit in a given year. ECWCo staff track the Annual
Allowable Cut relative to harvest levels on an annual basis. Product sales are recorded and
tracked in a paper file with receipia an ongoing basis. The list of mills that have been sold to
is also updated as needed.

FSC conformance

The TNC group manager completes an annual check of compliance with FSC standards. This is
carried out over the phone with additional field visitsestuled every-3 years.
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Appendix A: Evitts Creek Water Company Legal Requirements

ECWCq as owner/managef the properties, have legal requirements itheltide but are
not limited to the followng:

International

CITES (the Convention on International Trade in Endangered Species of Wild
Fauna and Flora)

Federal
U.S. Safe Drinking Water Act
U.S. Clean Water Act
U.S. Endangered Species Act
Pennsylvania
PA Safe Drinking Water Act
PA Clean Streams Law (Chiaps 93, 102, & 105)
PA Conservation District Act
PA Prescribed Burn Laws (HB 262 and 2745)
PA Fire and Panic Act
PA State Game Laws (Title 34)
PA Fish and Boat Laws (Title 30)
PA Criminal Code (Title 18)
PA Motor Vehicle Code (Title 75)
Maryland
MD Safe Drinking Water Act
Local

Cumberland Valley Township Zoning Ordinance
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AppendixB: Evitts Creek Historical Mapping Analysis Report
Joshua Skinner, 11/5/2015

Note: Joshua Skinner, a GIS student at Harrisburg Area Community College, tsaimple
this analysis and report during the fall 2015 semester.

The Evitts Creek study area has seen significant changes in the past 75 years. Early on
there was a significant amount of farming as seen by the amount of fields present within the
boundary. As the progresses fields start to become unkempt and beetakerr by the forest.

The largest decreasefield acreage came between the years of 1958 and 1967 with a total loss

of 1,290 acres. 1939 to 1968ly saw a decrease of 882 acres (Table 1). Todag #re only

two or so fields located entirely within the boundary. Several other fields come in contact with

the area but because only a small portion of the field is located within the boundary I did not take
them into consideration. This trend holdsettbrough all of the time periods under study as no

new fields appeared. The same can be said for roads but they saw a much less intense of a
decrease with only a few roads actually disappearing and others becoming dirt paths. Roads were
buffered on the asimption that each lane is 9ft wide, so each road is 18ft across in total. The
roads as a whole remain pretty constant in terms of acreage except in 1967 where it drops off but
that could be due to bad photographs and not being able to see where thbg atenber of

buildings was fairly constant with only a few disappearing. However due to the quality of some

of the earlier photographs it was difficult to determine if buildings actually disappeared when

they did or if the quality of the photo was toavlto get an accurate reading. The body of water

in the middle of the boundary, Lake Koon, also saw a decrease in water levels between 1958 and
1967. The water levels seem to have stabilized in recent years but due to the nature of some of
the photographdere is not enough data to perform a full analysis from this study.

2013 1367

/

¢

1958 1939

w Flelds = Fo ® Forest

Tablel
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| was able to run an interactive supervised classification on the more recent aerial
imagery that | had access to. These photos were taken in 2013 by the NAIP and are
downloadable for free on their website. The only stipulation was that | was not able to narrow it
down to just what was within the boundary. See Figure 1 and Table 2 for reference. As you can
see, water is listed at only being 2% of the entire photo libtnathe boundary | would estimate
it is at 14% and the Fields category is 2%, with the remaining 82% forest. This is purely a visual
estimation and another attempt at clipping the boundary out will need to be made in order to get
the exact numbers.

| attempted to do a supervised classification for the other aerial photographs but because
they were in black and white there was too much error present in the final results for me to
include them.

In order to achieve these results | downloaded aerial imageoy pénnpilot.com. The
Penn pilot photos were taken in the years 1939, 1958, and366Figure2ac). The USDAG s
NAIP website was used for the present day imagery as of 2013 and they were all georeferenced
using an ArcMap base map as a starting pdinén | procedurally digitized all of the features
that | could locate within the photographs.

Distribution of Elements

@ Feld14% |
W Foeest 82% |
Ml Road 2% |
W Water 2% |

Distribobon basad on digplay résoktion

Table2
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Figure 2a: 1939 Figure 2b: 1958 Figure 2c:
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Appendix C Site Soil Descriptions

Information accessed on the imet, January 2016 https://soilseries.sc.egov.usda.gov/

The two tracts of the Evitts Creek Water Compprgpertiesare comprised of
approximately 61 different soil types, grouped into 35 soil series

Albrights Silt Loam (Ab)

The Albrights Series consists of very deep, moderately well to somewhat poorly drained
soil formed dominantly in regolith of colluvium or glacial till from reddish shale, siltstone and
fine grained sandstone. They are on uplamdlbpes, footslopes and drainageways. Slope ranges
from O to 25 percent. Permeability is moderately slow. Mean annual precipitation is about 36 to
46 inches. Mean annual air temperature is about 48 degrees to 55 degrees F. Approximately 30
percent is cle@d and in cropland and pasture. Wooded areas are mixed hardwoods, dominantly
oaks.

Andover Cobbly Loam (Ar)

The Andover series consists of very deep, poorly drained soils formed in colluvium. They
are on benches, toeslopes, footslopes, and swales atohgsh of prominent ridges. Slopes
range from O to 15 percent. Permeability is slow. Mean annual precipitation is 42 inches. Mean
annual temperature is 50 degrees F. Approximately 30 percent cleared for pasture and cropland,
some of which is now idle. Wotahd is mainly hardwoods of oak and hickory and small stands
of hemlock and white pine.

Bedington-Berks Complex, Very Stony (Bd)

The Bedington series consists of very deep, well drained soils. Bedington soils formed in
residuum from dark brown, gray andvel acid, sedimentary, siltstone and shale, with some
sandstone interbeds. They are on nearly level to steep convex uplands and on the sideslopes of
hills and ridges. Permeability is moderate. Mean annual precipitation is 42 inches. Mean annual
temperatures 52 degrees F. Runoff is slow to rapid. Approximately 70 percent of the Bedington
soils are in cropland and pasture. The remainder is in woodland or other uses. Principal crops are
corn, small grain and hay. Wooded areas consist of oak, hickory, yediplar and red maple.

For information on the Berks series, see below.
Berks Channery Silt Loam (Bk)

The Berks series consists of moderately deep, well drained soils formed in residuum
weathered from shale, siltstone and fine grained sandstone on roudd#idsacted uplands.
Slope ranges from 0 to 80 percent. Permeability is moderate or moderately rapid. Mean annual
precipitation is 42 inches. Mean annual temperature is 52 degrees F. Well drained. The potential
for surface runoff is negligible to high. Do a seasonal high water table is more than 6 feet.
Approximately 60 percent of Berks soils are in cropland and pasture, the remainder are in
woodland or other uses. Principal crops are corn, wheat, oats, barley, Christmas trees and hay.
Native vegetatn is mixed, deciduous hardwood forest.
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Blairton Channery Silt Loam (Br)

The Blairton series consists of moderately deep, somewhat poorly and moderately well
drained soils on uplands. They formed in materials weathered from gray shale. They are on
uplandflats, depressions, and in drainage heads. Slopes range from 0 to 35 percent. Permeability
is moderately slow. Average annual precipitation is 41 inches and the mean annual temperature
is 52 degrees F. Somewhat poorly to moderately well drained. Rumoéidgim to very rapid.

Most areas of Blairton soils are cleared and in cropland or pasture. Woodlands are mixed
hardwoods.

Brinkerton silt loam (Bt)

The Brinkerton series consists of very deep, poorly drained soils formed in medium
textured colluvium deried from acid gray shale and siltstone. They are on footslopes of uplands.
Slope ranges from 0 to 15 percent. Permeability is moderate in the surface layer, moderately
slow in the upper subsoil, and slow in the fragipan and substratum. Mean annual ficetipita
about 42 inches. Mean annual air temperature is about 52 degrees F. Poorly drained, with slow to
rapid runoff. Wooded areas of mixed hardwoods consist of northern red oak, sugar maple, and
black cherry with some hemlock and white pine. Clearedsarachiefly used for pasture.

Buchanan Cobbly Loam (Bu)

Soils of the Buchanan series are very deep, somewhat poorly and moderately well
drained, and slowly permeable. They formed in colluvium on mountain footslopes, sideslopes
and in valleys that is deed from acid sandstone, quartzite, siltstone, and shale. Slope ranges
from O to 45 percent. Mean annual precipitation is about 105 cm (42 inches), and mean annual
air temperature is about 12 degrees C (53 degrees F). Runoff is medium to high. Pernseability
moderate above the fragipan and slow in the fragipan. Woodland is the major use. Some areas
are cleared and used for pasture, small grain, and row crops. Wooded areas are mixed hardwoods
of oak, maple and ash.

Buchanan Cobbly Loam, Extremely Stony (Bwy
See above.
Clarksburg Silt Loam (Ck)

Soils of the Clarksburg series are deep, moderately well drained and slowly or
moderately slowly permeable. They formed of colluvium on hill footslopes, toeslopes,
sideslopes and backslopes that is derived fromheead, interbedded siltstone, sandstone and
limestone. Slopes range from 0 to 25 percent. Mean annual precipitation is about 42 inchess and
mean annual air temperature is about 11 degrees C (52 degrees F). Runoff is negligible through
very high. The majouses are for pasture, hayland, and row crapainly corn, soybeans, and
small grains. Where wooded, it is chiefly mixed hardwoods, dominated by oak and maple.

Elliber Very Channery Loam (El)
The Elliber series consists of very deep, well drained saisdd in residuum weathered

from calcareous shale, siliceous siltstone,silty chert, and cherty limestone. Slopes range from 3 to
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50 percent. Permeability is moderate or moderately rapid. Mean annual precipitation is 42
inches.Mean annual temperature is Bgrées F. Runoff is slow or medium. About 4hied of

these soils are cleared and cultivated and a large part is in orchards. Most of the remainder is in
woodland or mixed hardwoods.

Ernest silt loam (Er)

The Ernest series consists of very deep, modgratel or somewhat poorly drained
soils formed in colluvium derived from acid shale, siltstone, and sandstone. Slopes range from 0
to 50 percent. Permeability is moderate above the fragipan and moderately slow to slow in the
fragipan and below. Mean annymkcipiation is 43 inches. Mean annual temperature is 48
degrees F. Runoff is low to high. Much of the acreage of Ernest soils is cleared and used for
pasture and crops. Some acreage is wooded. Where wooded, mixed hardwoods are present with
some white pia and hemlock.

Hagerstown Silt Loam (He)

The Hagerstown series consists of deep and very deep, well drained soils formed in
residuum of hard gray limestone. Slope ranges from 0 to 45 percent. Permeability is moderate.
agerstown soils occupy valley floonsdathe adjacent hills. In some areas rock outcrops are
common surface features. Most slopes are less than 15 percent but range up to 45 percent. The
climate is temperate and moderately humid, with a mean annual temperature of 45 to 58 degrees
F. and meanrmual precipitation of 30 to 45 inches.H Mean annual precipitation is 30 to 45
inches. Mean annual air temperature is 45 to 58 degrees. The potential for surface runoff is
moderate to high. General crops, pastures, orchards, and truck crops. Largeedaneasrdarm
uses. Native vegetation is mixed hardwoods, including black walnut.

Hagerstown Silty Clay Loam (HQ)
See above.
Hazleton-Clymer Association, Extremely Stony (HT)

Hazelton soils are deep, well drained, nearly level to very steep, and geegtraiyely
stony. Clymer Soils are deep, well drained, nearly level to moderately steep, and generally very
stony. Most of this association is in woodland. The soils are well suited or very well suited to
trees. Most private acreage is used for woodlandymtion and for wildlife habitat and
recreation. The main limitations to most uses are surface stoniness and the areas of steep and
very steep soils.

Holly Silt Loam (Hy)

The Holly series consists of very deep, very poorly and poorly drained soilsdfarme
loamy alluvium on flood plains. Saturated hydraulic conductivity is moderately high through
high in the mineral soil. Slope ranges from 0 through 3 percent. Mean annual precipitation is
about 36 inches, and mean annual temperature is about 51 degréespotential for surface
runoff is negligible through low. Subject to rare through frequent flooding. Some areas of Holly
soils have been cleared and used for pasture or cultivation. Many areas are used as natural areas
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for wetland wildlife habitat. Ni&e vegetation is soft maple, elder, willow, and other trees
tolerant of wet sites.

Laidig cobbly loam (Ld)

The Laidig series consists of very deep, well drained soils formed in colluvium from
sandstone, siltstone, and some shale. They are gently stopiagy steep soils on benches and
foot slopes. Permeability is moderate or moderately rapid above the fragipan and moderately
slow or slow in the fragipan. Slope ranges from 0 to 55 percent. Near the type location, the mean
annual precipitation is abo@# inches, and the mean annual temperature is about 51 degrees F.
The potential for surface runoff is negligible to very high. Most areas are forested. Red, white,
and chestnut oaks are the most common trees with some sugar maple, beech, and hemlock. A
relatively small acreage of these soils is cleared and used for cropland or pasture.

Laidig cobbly loam, extremely stony (Lg)
See above.
Lobdell loam (Lx)

The Lobdell series consists of very deep, moderately well drained soils that formed in
recent loamy allvium. Permeability is moderate in the solum and moderate or moderately rapid
in the underlying material. Slope ranges from 0 to 3 percent. Mean annual precipitation is about
38 inches, and mean annual temperature is about 50 degrees F. The potenti@dersnoff is
very low or low. Some areas of the soil are used for cultivation, chiefly corn, small grain, hay,
and improved pasture. Other areas are in woodland or permanent pasture. The native vegetation
consists of deciduous forest, chiefly beech, @m, sugar maple, and sycamore.

Meckesville Gravelly Loam (Mc)

The Meckesville series consists of very deep well drained soils formed in colluvium,
glacial till, or congeliturbate from red acid sandstone, siltstone and shale. They are on the
concave sidslopes of upland ridges. Slope ranges from 0 to 60 percent. Permeability is
moderately slow. Mean annual precipitation is 41 inches. Mean annual air temperature is about
50 degrees F. The potential for surface runoff is negligible to very hight. Apprekyni7@% in
woodland and 30% in cropland, pastureland, and idle land. Forested areas are dominantly oak,
maple, and ash species.

Meckesville Gravelly Loam, Very Stony (Md)
See above.
Mertz Channery Silt Loam (Mh)

The Mertz series consists of deep and \d&gp, well drained soils formed in colluvial or
glacial material derived from limestone containing various amounts of chert fragments. Slopes
range from 3 to 35 percent. Permeability is moderately slow. Mean annual precipitation is 42
inches. Mean annuatiinperature is 52 degrees F. Runoff is medium or rapid. Most of these soils
are cleared and cultivated to general farm crops. Wooded areas are in mixed hardwoods.
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Monongahela silt loam (Mo)

The Monongahela series consists of very deep, moderately wekdisors in river
valleys, treads, and risers, formed in old alluvium from acid sandstone and shale. Slopes range
from O to 25 percent. Permeability above the fragipan is moderately high, and moderately low to
moderately high in and below the fragipan.aviennual precipitation is 45 inches. Mean annual
temperature is 51 degrees F. Runoff is negligible to very high. Mof of these soils are cleared and
used for pasture, cultivated crops, and industrial and residential sites. Wooded acreage is
generally limied, but where wooded common trees include red oak, white oak, yEbjohar,
sycamore, white pine, and Virginia pine.

Morrison Channery Sandy Loam (Mr)

The Morrison series consists of very deep, well drained soils formed in residuum of
weathered noncaloaous sandstone. Slopes range from 0 to 50 percent. Permeability is moderate
to moderately rapid. Mean annual precipitation is 43 inches. Mean annual temperature is 51
degrees F. Runoff is slow to medium. About 25% cleared and in general farm crops. Wooded
areas contain mixed oak and some pine.

Morrison Channery Sand Loam, Very Stony (Ms)
See above.

Morrison -Murrill Complex, Very Stony (Mt)

For Morrison, see above. For Murrill, see below.
Murrill Channery Loam (Mu)

The Murrill series consists of very deepgliMrained soils formed in colluvial materials
derived from acid sandstones and shales and the underlying limestone residuum, on lower
backslopes, footslopes, fans and benches. Saturated hydraulic conductivity is moderately high to
high in the colluvial mterial and in the residual material. Slopes range from 0 to 55 percent. The
mean annual precipitation is about 40 inches and the mean annual temperature is about 52
degrees F. Surface runoff potential is negligible to high. Much has been cleared aful used
crops, orchards and pastures. Woodlands contain mainly hickory, ystiplar, ash, dogwood,
elm, and beech.

OpequonHagerstown Complex, Very Rocky (Op)

The Opequon series consists of shallow, well drained soils formed in residuum weathered
from limesbne or dolomite, on the summits, shoulders, or backslopes of limestone uplands.
Slopes range from 0 to 100 percent. The mean annual precipitation is about 40 inches and the
mean annual air temperature is about 52 degrees F. Permeability is moderateRanoif.is
negligible to very high. This solil series is largely in permanent pasture. In some areas;knon
areas are used for crops. Where wooded, the vegetation is mainly mixed oaks. Cedars are
common on unmanaged pasture and abandoned fields.

For Hagerstown, see above.
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Penlaw Silt Loam (Pe)

The Penlaw series consists of deep and very deep, somewhat poorly drained soils formed
in colluvium derived primarily from limestone but with some shale and sandstone. Slopes range
from O to 15 percent. Saturategdnaulic conductivity is moderately low to moderately high.

Mean annual precipitation is 43 inches. Mean annual temperature is 54 degrees F. Surface runoff
is low to medium. About 90% is cleared and used for general crops or pasture. Wooded areas are
in mixed hardwoods of oak and hickory.

Philo Silt Loam (Ph)

The Philo series consists of very deep, moderately well drained soils on flood plains.
They formed in recent alluvium derived mainly from sandstone and shale. Permeability is
moderate to moderately ridp Slope ranges from 0 to 6 percent. The mean annual precipitation is
about 43 inches and the mean annual temperature is about 52 degrees F. Subject to stream
overflow. The potential for surface runoff is low or very low. Most areas are cleared and
cultivated or pastured. Original vegetation was mixed water tolerant hardwoods.

Vanderlip-Rock Outcrop Complex (Vd)

The Vanderlip series consists of very deep, somewhat excessively drained soils formed in
residuum of nonacid sandstone on ridgetops and sidesBloges range from 0 to 70 percent.
Permeability is rapid. Mean annual precipitation is 39 inches. Mean annual temperature is 51
degrees F. Runoff is negligible to medium. Mostly in woodland of mixed hardwoods, dominantly
oaks.

Water (W)
Indicates the psence of a water feature such as lake or stream.
Weikert Channery Silt Loam (WKk)

The Weikert series consist of shallow, well drained soils formed in material that
weathered from interbedded gray and brown acid shale, siltstone, aiggdined sandstoneno
gently sloping to very steep areas on uplands. Slope ranges from 0 to 100 percent. Permeability
is moderately rapid. Mean annual precipitation is about 42 inches, and the mean annual air
temperature is about 52 degrees F. The potential for surface mnefjligible to high. Most is
cleared and used for cropland and pasture or is idle. Forested areas are mixed, deciduous
hardwoods.

Westmoreland Channery Silt Loam (WSs)

The Westmoreland series consists of deep and very deep, well drained soils formed from
the residuum of weathered, interbedded siltstone, sandstone, and limestone on summits,
shoulders, and backslopes. Slope ranges from 0 to 70 percent. Permeability is moderate. Mean
annual precipitation is about 43 inches, and the mean annual air tenperaiout 52 degrees
F. The potential for surface runoff is negligible to high. Major uses include crops, woodland and
pasture. Where wooded, is chiefly mixed hardwoods, dominated by oak and maple.
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Wharton channery silt loam, very stony (Wx)

The Whartorseries consists of deep and very deep, moderately well drained soils from
residuum of interbedded clay shale, siltstone, anddgm@ed sandstone on side slopes, nose
slopes, head slopes, and crests. Slope ranges from 0 to 35 percent. Permeabibty &rivial
precipitation is about 53 inches, and the mean annual air temperature is about 49 degrees F. The
potential for surface runoff is low through high. The major uses are hayland, pasture, cropland,
and woodland. The dominant vegetation where woosleaixed hardwood trees.
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Appendix D: Contact information for Native American Tribes
(Feb 9, 2016)

The following Tribes have an interest in FHWA/PennDOT projects located within Bedford
County:

AbsenteeShawnee Tribe of Oklahoma
Carol Butler

Tribal Historic Preservation Office
Absentee Shawnee Tribe of Oklahoma
2025 S. Gordon Cooper Drive
Shawnee, Oklahoma 74801

Phone (405) 278030 ext. 302

Fax (405) 8781533

E-mail carol.butler@astribe.com

ContactJoseph Blanchard with any questions.

Cc:Joseph H. Blanchardcc on everything! even emails!)
Cultural Preservation Director/

Tribal Historic Preservation Officer

Absentee Shawnee Tribe of Oklahoma

2025 S. Gordon Cooper Drive

Shawnee, Oklahoma 74804

Phone (405) 2748030 ext. 303

E-mail joseph.blanchard@astribe.com

Cc: Governor Edwina Butlewolfe (cc on everything viemails!)
E-mail edwinab@astribe.com

Delaware Nation, Oklahoma
Jason Ross

Delaware Nation

PO Box 825

Anadarko, OK73005

Phone (405R47-8903

Fax (405) 2478905

E-mail ross@delawarenation.com

Delaware Tribe of Indians, Oklahoma

Susan Bachor

Delaware Tribe Historic Preservation Representatives
P.O. Box 64

Pocono Lake, PA 18347

Phone: 610.761.7452

Email: temple@delawaretribe.org
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Eastern Shawnee Tribe of Oklahoma
Robin Dushane

Cultural Preservation Officer

Eastern Shawnee Tribe of Oklahoma
P.O. Box 350

Seneca, MO 64865

Phone (918) 66@435

Fax (918) 6662186

E-mail rdushane@estoo.net

Oneida Nation of Wisconsin
Corina Williams/ THPO

Oneida Nation of Wisconsin

P. O. Box 365

Oneida, WI 5415%)365

Phone (920) 496386

Fax (920) 492099

E-mail cwilliam@oneidanation.org

SenecaCayuga Tribe of Oklahoma

Paul Barton, Historic Preservation Officer
SenecaCayuga Tribe of Oklahoma

23701 S. 655 Rd

Grove, OK 74344

Phone (918) 787979

Fax (918) 7870440

E-mail pbarton@sctribe.com

Shawnee Tribe(of Oklahoma)

Section 106 and projects, Environment/NEPA:
Kim Jumper, Tribal Historic Preservation Officer
Shawnee Tribe

29 South 69a Highway

Miami OK 74354

Phone (918) 5422441

Fax (918) 5429915

E-mail Kim.jumper@shawnegibe.com
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(cc. for Section 106rojects):
Ron Sparkman, Chairman
Shawnee Tribe

29 South 69a Highway
Miami OK 74354

Phone (918) 5427774

Fax (9B) 5422922

E-mail ronded@gmail.com
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Appendix E Description ofSilvicultural Techniquesthat may be used on
ECWCO Properties

Intermediate Treatments/Tending Improvement ThinhiAgnid rotation harvest
designed to control the structure, spacing and species composition of the forest stand by
removing or killing designated trees. In a commercial thinning the value of trees removed more
than covers the costs of treatment, whereas wt@mmercial TSI (TimbeStand Improvement)
an investment is necessary to accomplish the treatment. Stocking Guides (such as Roach and
Gingrich, 1962) are used to guide spacing and stocking control, reducing treated stands to a
condition where the leave trees (trees left orstteg adequately occupy the site in a free to grow
state. Leave trees are selected based on good health and form, species, good crown condition,
spacing, timber value potential, wildlife or biodiversity value, and seed tree potential. Marking
decisions musnecessarily be adapted to the composition and condition of the stand such that a
threshold for suitable leave trees in a degraded stand is necessarily lower than that of a fully
stocked, healthy forest with abundant acceptable stems.

Crop Tree ReleaseAn intermediate treatment focused on the individual trees favored to
grow to maturity based on timber, wildlife or ecological value. Normally a target of crop trees
per acre is established and designated trees have a crown release thinAngjaes3the
crown to increase vigor and growth rates of the crop tree. There is no prescribed treatment to
intermediate areas between crop trees although a modified approach could combine
improvement thinning guidelines in these areas with full crop tree rdlmabe subject trees.

Salvage/Sanitation ThinnirigA thinning in response to major episodes of mortality or
forest stress where harvest decisions are based on evaluations of tree health or risk potential.
Salvage harvesting is by definition reactive aotlitypically a predictable component of forest
management planning, but it is a common strategy as more and more introduced insect and
disease threats stress our forests along with natural storm damage or drought stress. Dead trees
are typically removedlong with stressed trees which are unlikely to survive or fulfill
management objectives. For instance, an oak tree with over 50% of the crown exhibiting dieback
from gypsy moth defoliation will not be able to rebuild its crown and provide adequate gmowth
acorn production and so should be salvaged. Along recreation areas or trails, dead trees and
hazard trees might be removed to increase safety and reduce ongoing maintenance needs.

Free Thinning Free thinning is not a specific stand treatment but rattngbrid which
recognizes the variable characteristics within the stand and the multiple objectives of
landowners. In free thinning the forester reduces stocking within traditional stocking guidelines
but may drift between different selection criterigé@ on the opportunities presented by
changing stand characteristics. For instance, given wildlife habitat and timber value growth
objectives in a mixed oak stand, a forester may thin out red maple in one area to free up oak crop
trees, remove overtoppingplated pine in another area to favor oak, resort to clustered group
selection where oak seedlings are well established and daylight an isolated grape vine crop tree.
Variability within stands is increasing within our landscape due to increasing potkets o
insect/disease mortality, patchiness of seedlings, old diameter limit cutting, and inherently
variable soil conditions within our glaciated landscape. Modifying conditions to improve stand
performance against goal s ireachalth@ghdhe ouicenea nece
should always strive to improve conditions and reduce variability where possible.
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Forest Regeneration Treatments

Shelterwood harve$tOne of the most common regeneration treatments in eastern
hardwoods, the shelterwood is dgsd to control stocking, seed and sunlight so as to favor
establishment of natural seedling regeneratio
staged approach which could actually start with a thinning to favor certain seed producers and
stir upthe seedbed, followed b5 years later by a shelterwood harvest which opens the canopy
and reduces stocking to-40 sq ft of basal area (&D% of full stocking), and ending with a
removal harvest to release the seedlings and reduce the overstory b @0less which
effectively turns site resources over to the new forest represented by the seedling/sapling age
class. If forest stands exhibit adequate seedlings the pace of the shelterwood progression can be
shortened or stages skipped whereas it edmalied if seedlings are slow to establish or plagued
by deer browse. The actual shelterwood harvest should retain healthy dominant and codominant
trees of favored species such that suitable seed continues to be deposited into the seedbed.
Almost all of he suppressed or midstory stocking should be removed to maximize sunlight on
the forest floor while retaining maximum seed production, especially when oak, cherry and other
species intolerant of shade are desired.

Seed Tree, Clear cut w/ Residuals, TwedigThese are all terms for the final harvest to
release seedlings to conditions of relatively full sunlight for rapid height growth. Most local
hardwood species do not rely on the seed production and dispersal conditions created by the true
seed tree siiculture, but it can be used to maintain species representation, protect nesting or
perching sites, supplement already established advance regeneration, or address aesthetic
concerns. The clear cut w/residual terminology is used commonly with the sestie fo
management and the two aged management is a forestry term which has been recently adopted
by wildlife managers to encourage residual seed production over thick cover conditions for
species such as ruffed grouse or golden winged warblers. Residkalgsitould be reduced to
no higher than 280 sq ft of basal area to maximize light and insure a new forest can take hold,
the primary objective of this treatment.

Group Selectiofi A patchy treatment designed to create sunlit openings which mimic the
patial openings created naturally by blowdowns, insect mortality, etc. For oak management, it is
recommended that the harvest remove groups of trees in an area with a diameter roughly equal to
1-1.5X the height of the timber at a minimum. This treatmenbeaadapted to react to the
natural establishment of seedlings by focusing treatments around pockets of seedlings. Areas
between openings can be treated by thinning, salvage or left untouched. In practical terms, this is
rarely a primary strategy in regiabhsilviculture, but can be appropriate in special circumstances
to deal with inherent patchiness, encourage regeneration without drastic harvesting in sensitive
areas, or create specialized wildlife habitat conditions.

Coppice RegenerationThis treatmat is restricted to species which exhibit root
sprouting but can be a valuable habitat management tool in our region, especially where aspen
management is possible. Both quaking and bigtooth aspen have a propensity to put up root
sprouts which can emerg8-30 feet distant from a cut stump. Aspen is also a preferred food
supply for grouse (buds and flowers), deer (twigs), rabbits, hares and beavers (bark). The
regenerating thickets provide excellent habitat for grouse, woodcock, black bear and other
species Harvesting should be accomplished in dor |
reserves are stored in the roots. Harvesting should be complete and over as large an area as
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possible to provide maximum sunlight and significant habitat features fet taidlife species.
The forester should evaluate need for protective deer fencing as aspen is a preferred browse
species of deer and excessive browse will kill shoots and starve the root system of needed
energy, eliminating the aspen component from theréuforest.

Prescribed Firegl An old tool which fell out of favor as the forestry community sought to
control wildfires, prescribed fire is emerging as a critical missing component of management
within several of our regional forest communities. It ckay @t least three distinct roles in
regeneration of vegetation:

Ecological Restoration to reestablish vegetative communities adapted to the presence of
fire. Used in this manner, a prescribed burn is designed to consume much of the vegetation in a
fairly mature community and stimulate sprouting, seed germination and recycling of nutrients to
reestablish a new community adapted to the presence of fire. This can have benefits in
maintaining critical habitats necessary for plants and animals adapted tedbsgstems and
can also benefit game management for hunters as the quality of food and cover and the matrix of
game habitat is improved through prescribed burns.

Create receptive seedbeds conducive to germination of forest seed. Acorns germinate best
whenthe duff layer of dead leaves and debris is not excessive. Other seed is stimulated to
germinate by warming soils or chemical changes brought on by a fire which consumes the leaf
litter, vegetation and debris which builds up on the forest floor. By rgranimodest fire though
the understory, conditions for better regeneration can be created. However, each situation can be
different and occasionally, unwanted species such as hayscented fern may flourish in the
aftermath of a fire, especially where an etedadeer herd is drawn to the site to feed on the
succulent regrowth and eliminate desired vegetation.

Prescribed burning also has utility in manipulating the composition of forest
regeneration. Once forest seedlings and saplings are well establisbedhiplh disturbance or
harvest, a weltimed prescribed fire could have a major impact on the species represented in the
future forest. This situation probably existed over much of the Poconos last century where
periodic burning of forest regrowth maintadha thicket type composition which shifted
drastically to the species such as oak, chestnut and hickory adapted to fire and capable of
resprouting after each burn. Other species such as white pine, birch, cherry and red maple may
have germinated after aitvest or fire but will be effectively removed in a subsequent fire. To
execute this treatment, the oak seedlings should be several years old, well established and able to
withstand a moderate fire.

Additional benefits could include encouraging pocketsarbaceous regrowth and
prolonged periods in the seedling establishment stage recommended for the golden winged
warbler and certain game species. Another benefit of prescribed fire not related to silviculture or
ecological management is the removal ot fugld-up and the risk of more catastrophic fires
during severe droughts or excessive winds when control is very difficult. By maintaining
firebreaks and burning excessive fuel buildup in blocks within the landscape, wildland
firefighting has better optits to attack wildfires when they do occur.

Herbicide Application$ Typically used where understory competing vegetation has
become so established it interferes with establishment of preferred species. Typical species that
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are addressed with herbicide lumte rhizomous ferns such as hay scented and New York fern,
beech sprouts, striped maple or sweetfern. Herbicides are applied by a certified applicator using
equipment that can include skidder mounted mist blowers, backpack sprayers, or bark injection
or goplication. Chemicals approved for forestry applications at prescribed concentrations and
under proper weather conditions pose little environmental risk. Typical herbicides used in these
forestry applications include glyphosate (ROUNDUP), sulfometuronyh@tST), and

triclopyr (PATHFINDER). Several scientific papers on environmental risks are included in the
Appendices. When evaluating impacts, the surf
effectiveness of the herbicide also needs to be consideredasstie a larger issue than the

active ingredient. This is especially true around wetlands and open water. It should be pointed
out that forestry applications for herbicide use only occur on a small subset of total forest
management acres and typicallyyoance within the 100 year rotation age of the forest and are
therefore a much smaller volume than agricultural or residential applications.

Deer Fencing An exclosure fence at least 7 feet tall which attempts to protect
developing seedlings from excegsbrowse pressure exerted by local deer herd. Deer fencing is
typically woven wire fencing attached to residual trees or fence posts and installed immediately
before or during the regeneration harvest sequence. Costs include &8ideal foot to
congruct, ongoing maintenance costs and another $0.B®lineal foot to dismantle. Fences
normally need to remain in place for anywhere betwe&f years depending on the success of
the seedlings establishment. Longer periods can increase quality arsitylivegrowth within
the fence but are offset by increasingly problematic maintenance challenges. Since the costs
could total $3755600/acre or more, forest managers should thoroughly evaluate the need,
shorten the critical period of fencing to minimizaintenance costs, focus on controlling the
deer herd to avoid the need, and increasing alternate food supplies/habitat quality to bring better
balance to the deer population and its habitat. This becomes increasingly challenging in mixed
landscapes with sgdential developments where deer find refuge and food, including food
provided by people who enjoy seeing and protecting the local herd.

Miscellaneous Treatments

Food and Cover PlotsFood plots are a wildlife management tool that can improve
forage oportunities, sightings, and hunting opportunities of game species and add diverse
habitat characteristics for nagame species. Cover plots establish taller grass species which
provide escape and nesting cover for birds and small mammals. Old log laadress road
corridors, old fields and disturbed areas such as retired sand and gravel pits all present
opportunities for establishing planted plots. Any planting should be adapted to the soil and
sunlight conditions and based on soil tests to addressesmug for lime and fertilizer
applications at planting and for ongoing maintenance. Mowing or burning may be needed
periodically to maintain plantings and “tit" agricultural techniques can be used teesgablish
plots with minimal soil disturbance.
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AppendixF: Additional Background on Riparian Forestand Vernal Pools
Wildlife Values in Riparian Forests

Wooded buffer zones along streams and rivers can be classified as riparian forest.
Riparian forests differ from upland forests in their hydrolgdgnt community, soils, and
topography. These features determine the potential abundance of animal populations.

The riparian forest supports a greater diversity of wildlife than nearly all non
aguatic areas or upland forests. The reason for this asieof the numerous habitat features
found in these areas. Forested riparian corridors function as connectors between isolated blocks
of forested habitat. Riparian forests are often surrounded by low quality wildlife habitats and
therefore support highelensities and diversities of migratory birds. This is because these bird
populations cannot feed in the surrounding habitat. In agricultural areas where extensive forests
are not present, riparian forests provide critical habitat and may be the gaelg@cer available.
Snags are used as den sites by cavity nesters. Root systems of wood vegetation not only help
stabilize banks, but supply cover for fish and aquatic insects.

What are Vernal Pools?

Vernal pools are unique and vulnerable kinds of welda They are usually ephemeral
(temporary) pools that fill with snowmelt and spring-affy and then dry out sometime during
the summer. However, vernal pools also include pools that fill at other times of the year. Many
of these pools are vital breedi habitat for certain amphibians and invertebrates such as wood
frogs and spotted and blue spotted salamanders. What makes vernal pools such excellent
breeding habitat is the seasonal nature of the pools that excludes fish populations that would prey
onthe offspring. Vernal pools are not only used for reproduction, but other species such as
spring peepers, gray tree frogs, and a number of bird species use pools for feeding and resting as
well. These important wetlands are some of the most vulneratdedeethey are small, isolated,
and often dry, therefore unrecognizable. Frequently, they are easily destroyed or damaged
because they are small or dry.

Vernal pools not only provide vital habitat for local plants and animals, they are also
important fetures in the landscape. Think of pools as islands in a sea of upland forest. Groups
of pools form stepping stones of hospitable habitat for wildlife that are dependent on wetlands to
travel. Animals may skip over one pool to find a more suitable onmeye# the wetland
mosaic of pools within an upland community is altered, wildlife populations may be isolated and
more vulnerable to changes in their surroundings. Suitable pools must have enough leaf litter
and other debris to provide food sources emkr for the species that breed in them.

Wildlife in Vernal Pools
Wood Frogs

Wood frogs are terrestrial except during the breeding season. They live in woodlands,
where they forage for food among leaves and debris on the forest floor. In wintdnpesate
under rocks, moss, leaf litter, or in rotting logs and stumps. Wood frogs are often the first
amphibians to emerge in spring, at which time large numbers of males and females migrate to
breeding sites during the first warm rains (from late Macclate April). One easy way to locate
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vernal pools is to listen for wood frog choruses, which are groups of males singing to attract
females. Wood frogs make a sharp clucking sound, and large groups can sound like ducks
guacking or outboard motors iiaid).

Breeding is completed within a couple of weeks, after which adults return to the woods,
leaving clear, jelllike egg masses behind. Eggs will hatch into tiny tadpoles in about three
weeks, depending on water temperature. Tiny wood frog tadpaesagd eventually
metamorphose into juveniles after an average of 67 days. The juveniles, which look like
miniature adults, gather in large groups along the shore of the pool before dispersing into
surrounding woodlands.

Spring Peepers

Spring peepers nyause vernal pools for breeding, in addition to just about any pond,
ditch, or other small water body. These frogs also breed in early spring, but choruses of males
produce higkpitched peeps, very unlike the mechanical clucking of wood frogs.

Green Frog & Bullfrogs

Later in the summer, green frogs and bullfrogs may seek out vernal pools to feed on eggs
and tadpoles. These species do not breed in temporary water bodies, as their tadpoles need to
stay in the water for over a year before they reach nwefarosis. Bullfrog tadpoles do not
metamorphose into terrestrial forms until they are three years old.

Salamanders

Several salamanders also breed i-gpotteder nal p
salamanders all arrive at pools around the same &is wood frogs, between ritharch and late
April . These species are known as fAmol eo sal

Mole salamanders spend most of their lives in underground rodent burrows and tunnels and
crevices under rocks amdher debris. Adults emerge from their underground homes and

migrate to vernal pools during the first warm, rainy evenings of spring. Although their breeding
season may last a few weeks, males and females in any given pool complete courtship, mating,
andegglaying in just a few days.

Female salamanders attach their eggs to branches, logs, and other underwater structures,
after which they leave the pools and go back to their underground homes for the rest of the year.
Mole salamander egg masses look ldtear or opaque globs that are made up of many eggs,
each with a tiny dark embryo within. These embryos hatch in three to five weeks, depending on
water temperature. Salamander larvae have feathery external gills and four legs, which
distinguish themrbm frog larvae, which have internal gills and no legs. Larvae metamorphose
by late summer, when they are about 2 to 2.5 inches long, and leave the pools to find
underground homes in surrounding uplands.

Other salamanders that may be found in vernalgooclude the eastern spotted newt and
four-toed salamander. Newts typically live in permanent water, such as ponds and lakes. Their
|l arvae metamorphose into terrestrial juvenile
to seven years beforetuening to water to breed. Some individuals may select a vernal pool in
which to transform into their aquatic adult phase. Road salamanders do not lay their eggs in
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pools, but attach them to rocks, logs, or moss clumps directly over the watehninblétcvae
fall from the egg mass directly into the pool.

Spotted and Wood Turtles

Spotted and wood turtles may use vernal pools during the breeding season of wood frogs
and mole salamanders. These turtle species wander extensively on land searébalg for
during the spring, summer, and fall. In early spring, they seek out vernal pools to take advantage
of the amphibian and invertebrate eggs and larvae in them. Relatively deep vernal pools may
serve as overwintering sites for some spotted turtles.

Wood turtleobserved on Evitts Creek Water Company
property during forest inventory, summer 2015.

Threats to Vernal Pools

Land-use adjacent to pools affects their value as productive amphibian breeding sites.
The loss of surrounding trees results in decreased shading, rising water temperatures, decreased
oxygen contentincreased evaporation, and shorter flooding cycles. There may also be less
debris to provide cover, nutrients, and attachment sites for egg masses. Many of the amphibians
and reptiles that use vernal pools spend most of their year in the surrourutagy bath
uplands and wetlands. For example, spotted salamanders spend much of the year under leaves
on the forest floor. Wood frogs and salamanders may come to breed in vernal pools from as far
away as 1000 feet, and turtles from even farther. Treysually reluctant to cross large areas
of lawns or fields. Changes to the forest surrounding a vernal pool, such as clearing trees,
putting down sod, or building and paving, will have a detrimental effect on the species that use
the nearby pool. Roagsovide a lethal barrier to many species that must cross it to reach a
vernal pool. Heavy traffic on the rainy nights when salamanders and frogs migrate can cause a
great deal of mortality and effect local populations. Road salt and other chemicalkdrwad
may also have an effect on the water quality in nearby vernal pools. In short, the upland area
around the pool is just as important to these species' survival as the vernal pool itself.
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