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Executive&Summary
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Albert Einstein

az2f @S LINRof Sya

Scenic mountaingarmland views, river corridorand large forest
habitats reflect the rich diversity of natural resources that exist in
Dauphin CountyNatural system services are thenefits people
derive, directlyor indirectly, from ecosystem functiong he large
forests and stream corridors are like veins of biological diversity,
which drive natural system services and recreational opportunities.
The value othese resources impact residefhuality of life,

health, sense of place, cost of living ahe local economy.
BecausaMother Nature does not write receipts, nature's financial
value is often overlooked or undervalued in policy debates,
investment decisions and personal choices

The results of thistudy show that nature is serious business. The
322R& YR aSNBAOSa GKIG Ff2¢
space and natural systems saesidents, communities and
businesses $939.2 million avoided costs foratural system
services, air pollutio removal and revenues from outdoor
recreation each yearThesebenefitsaccrue to businesses,
manufacturing, agriculture, governments and householégure 1
shows why it is difficult to have a strong economy without a healthy
environment and plenty obpen space

TN
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Figure 1 Dauphin/ 2 dzy ( & ¢
Annual ROE

$939.2 millon in each year
Avoided Costs
9 Natural Systen$ervices: $573.7 million
1 Air Pollution Removal Impact on Health Care:
$9.1 million

Outdoor Recreation Revenue
1 Outdoor Recreation: 359 million expected
revenue
1 Jobs: 3,440 expected
State and Local Taxes: $ 16.5million expecte:
Open Space Impact oRroperty Value
1 $39.73$50.5 million

2 LISy



For more than fifty yearsuburbansprawl has been destroying and
fragmenting forests, polluting the air ancreasing floodingnd
stormwater. Sprawtosts Dauphin County incredible amounts of
money, not just in cost of serviggbut reduction and loss of natural
systemservices such agormwater management, water supply,
flood mitigation, erosioomanagementwater and air quality,
aguaticresources, pollinatiomatural regeneration andevenue
from recreation eactyear. For policy makers, businesses and
residerts, losing millions of dollargear after year fronsprawland
not knowing it, is poor asset management.

Once lost, regaining nature's full capacity can take fdtgne
hundredyears. In the meantime, these servicegshbe replaced

at the taxpayes expense. Natural systesalso provide a form of
insurance or risk management. Natural systems work 24 hours a

day, 365 days a year, and have been doing so since the last Ice Age

CKIFIGQa gKe 02y aSNDteiimbasyiesstrafegyd S
Albert Einstein said, "We can't solve problems by using the same
kind of thinkingg S dza SR ¢ KSy
wKI G
replace nature's codree services is a new way to promote
conservation and more responsible investmeaua)icy andpersonal

decisions

Just as financial analysts express return on investpiRetrn on
Environmentstudies (ROEexplain nature's invible financial value
in terms everyone can understand. As a result, policy makers,
businesses and residents can begin to see natural systems as a
portfolio of financial assets, rather than a commodity or added
expense.
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It is important to note that the eamomic benefits presented in this
study were meant to serve as estimates, not exact values. While
approximates, lhey were based on peaeviewed,defensible
scientific principles and economastimation methods and
represent a vast improvement over making economic judgments
regarding open space preservation or protection without good
scientific andinancialdata.

All cover types and eeprices were differentiated based on
ecosystem functios and services henatural cover types with the
highest ROE aresladwaters and forested wetlandsd riparian
and floodplain forestsThe largest natural system servitagoided
costs are for habitatstormwater and flood control, groundwater
and polliration.

The economic benefits presented in this study progdgernment
efficials poliey npakeys usinesses and the public with a
perspective on the value of open space and should contribute to
informed decisions concerning land use, economic developgme

g Detdding G SR (p&fedyytepigsm and recreation.
Y I G dzNB A peogieanediviiig tolpgyRo ¢ K I

2A0K GKS (1y2¢ftSR3IAS 2F yI Gd2NBEQa
better equipped to strike an effective balance between maintaining
connected, open spaces and supporting smart growth. This
approach helps improve envinnental quality and ensure a
sustainable economy, moving toward a net gain in both.

It makes sense thatvery naturerelated decision process should
begin with an ROE analysiBeopleparticipating inthe Dauphin
CountyROE meetingsuggested thaROE would help with a

TAYI



majority of environmental issues arstiggest the followingctions
be taken

1 Create incentives fortermwater, riparian buffer and native
plant incentives, such dax abatement and free trees and
native plants.

1 Inform land use, emnomic development, recreation and
tourism policy and decisions.

1 Provide information on open space easement and land
purchase investment decisions.

1 Reinforce landscape approaches for habitat connectivity,

expansion and protection.

1 Qreate strategies toeduce flooding and protect water quality.

1 Create strategies to enhance tourism and economic

development.

1 Ceate more opportunities for outdoor recreation.

1 Educate residents abouf | 4 dzZNS Qa @I f dzS | y R

stewardship.

9 Assist businesses in thanissions.

A good business person never overlooks an avoided cost, misses a
major revenue stream or allows their brand to be tarnished.

Neither should a county or municipal official, local business or
resident.

Dauphin County isxpected to hav@8,000 new residents by 2040.
(1) Asone of the top nineteen fastesjrowing counties in
Pennsylvani@n 2015 one of Dauphin County's largest challenges
will be to promote sustainable growth, while maintaining open
space and the substantial social and ecomobenefits it provides.
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The choices made about the environment today will have a
dramatic impact on the future ddauphinCounty. New

development increases the demand for recreation, water supply,
stormwater management, clean aind waterand many oher
nature-based services. Consetly, businesses, governmergad
households have to work together to manage the remaining open
space inays that result in the highe®eturn on the Bvironment
Thebestwagli 2 adza Gl Ay yI Gdz2N&Qa O2ali

1

T

)l

Enhance and connect wildlife habitat and maintain and
restore tree canopy cover.

Retain as much prexisting naturallandscape as possible
during any new construction.

Connect new landscape components with the surrounding
native vegetation to creatéarge contiguous areas of
habitat.

Create natural stanwater management and green

A Y a LIAnfdStruaige? R

Protect and restore riparian buffers and wetlands from
disturbance and fill and remove invasive species.
Minimize impermeable surfaces and reduce turf griass
areas only essential for recreation and landscape access.
Expand natural system services by using native plants in
areas surrounding parks, preserves, riparian areas and
trails.

T NB
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Bcanic Mbudins and farfnRndvievs, Biverni K

corridors, pristine grundwater, large forest habitadnd a variety ohigh-quality recreation opportunities.

All of this is provided by open spaces.

If you enjoy kayaking or fishing on the Susljanna River, hiking on
GKS 1 LI fFOKAFY ¢NFXAES KFegl oI i
largest Important Bird\reas or getting naturalliltered, clean

water to run your business, you appreciate the rich diversity of
natural resources available in Daupi@ounty.

The northern half of Dauphin County is traversed by the Kittatinny

Ridge. The Ridge is visible from Harrisburg, the state capitol. The
forests of the Kittatinny Ridge, the diversity of topography, natural

stream corridors leading to the Susduana Riveand clean water

igure 3 Dauphi Cuny

FNBE yFGdzNFf NBa2dzZNOSa (GKFG RSTAYS 51 dz2lJKAY [/ 2dzyieQa asSyasS 27
The Objectives
The objectives of this study were to document:

andsustainable wealthFigure 3

The impetus for this project came from the recognition of the real,
significant yet hidden, financial and social values of the Kittatinny
Ridge. In 2009, the Kittatinny Ridge Coalition (a partnership of land
trusts, environmental noprofits, government gencies and

academic institutions) began counlgvel studies to assess the
financial, economic and social values of the Kittatinny Ridge.

Dauphin County Return danvironment Study 2016
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o

The monetary valuefmatural system services.

The value of improved air quality relating to healthcare costs.
The monetary value of outdoor recreation and the number of
participants.

The increased property value due to proximity of open space.
The spatial distribution of source value (Map)

The integration of new land use and habitat expansion tools
into everyday practice.
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wild spaces quite as much as her
OAGASAE YR KSNJ a:

NBEaz2dz2NDSa | yR

LJS 2 LBAST kKO- 252 Ot S R |
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Benton MacKaye, Founder of the
Appalachian National Scenic Trail

GKSYY2ygsSIht ik

_ . . . F2NJ GKS o0SySTAL
Open spaces provide suhstial economic, environmentand

publichealth benefits to communities a triple bottom line. The
loss of open spadeas broadmpacton recreation, health, wate

supply, water and air qualitgnd economic development. and social welfarand conserve and maintain public natural
resources, our policy process must distinguish clear and concrete
As comml;mities grow, it is imporEant to consider the vaIAue and _economic values from which to choose. The question is "Are
LIFGGSNY 2F |+ NBIA2YyQa 2LISYy &Ll Op@idhB QA d0sFaRNEddi A2 K G2 9BdN0 68t 7
recognize the importance of trees, fields, forests and streams in accurately reflected in political, business and personal decisions?"
filtering our water, cleaning our air, flood and stormwater
mitigation, pollinating plants and providing habitat and other Open spaces positivelffectscenic views, tourism, property
environmental services. In fact, the economy of any community values, health, and economic development to reduced costs for
would grind to a halt without the servicélsat nature provides® healthcare, stormwater managemenind flood mitigation. Open

space also increases revenues from recreation and naturally
The Constitution Of Pennsylvanla ImpOSGS a duty to conserve and to improves air and water quallty Open Space has a broad influence
maintain public natural resources for this generation and on life fom supplying basic needs to enhamg health and well
generations yet to comé) If the goal is to maximize health, safety being, jobsand the economy, while supporting plant and animal

diversity. Figure 4

Dauphin County Return danvironment Study 2016
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We may not understand the loAgrm impact of incrementally The Process
losing natural system services, one acre at a time. |d$ses seem
invisible. A dollar value on natural system services provides
information to help local officialunderstand and monitor their
Return on Environment

Thisstudywasassistedoy more than 40 people who attended five,
2.5 hour meetings over the course of six months. They provided,
ideas critical thinking, innovatioand, in some cases, they
provided data, all with acrosthe-board support. They came from
adiverse group of peoplincluding interested citizerand those

Return on EnvironmenValuation Benefits with experience in nosprofits, government and busines3he
1. Money talks. Nature's complex system is conveyea simple, process followed a basic framework:

bottom line that is understandable to a broad audience.

2. 52t tFNBX & F FAYLEYOALTt YSI &d2NG Henfipyafdeohbidd@iiBee ¥ehviecdzig Mature BeviesS Ol A 2y

to quality of life,health, cost of living, economgnd sense of 2. Develop economic processesdalculate the economic benefits
place. They also convey a level of significance or pyritari of these services.
allow for a better tradeoff analysis. 3. Establishthe monetary value of natural system servites

3. Monetary estimates of the value of natural system services can families, local communitieand businesses.
be applied within decision frameworks related to land use, 4. Determine the monetary value of reduced health care costs
tourism, and economic development due to forest canopy cover.

4. Discussion of natat system cover types, servicasd their
value engages stakeholders in an educational process that can
help organizations in their missiorsd raise awareness with
policymakers and citizens.

5.  Economic valuation of natural system services and biodiversity
can make the value of protectjnatural system services
explcit to policymakers, investomnd homeowners. As an
SEI YL ST [ 8K4R8tkn on Erivifofie@tady
resulted in the addition of $2.2 million to Northampton
[ 2 dzy (i @ Q& -spacennpdge#LIS v
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sequestration and
air purification

“’; Temperature regulation and Stormwater

water quality management management and
* quality g Outdoor flood protection
recreation
Upland and

aquatic habitat

Pollination

Biological control
Groundwater - . Water Nutrient uptake

‘" Sunnjv
Recharge Erosion control

Property value Habitat
regeneration
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Dauphin County lies at the intersection of the Susquehanna Bncethe Kittatinny Ridge. i the 19h

fastestgrowing countyin Pennsylvania.

51 dzZLIKA Y

| 2dzy & Qa
fastestgrowing county in Pennsylvania, Dauphin County is
expected to grow by 28,000 people the year2040.©)
Fortunately, Dauphin County still retains much of its natural
character. Thacenic views of the Susquehanna River form the
western boundary of Dauphin County.

O dzNIRB\y the 1832 LJdzt |
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Natural Resources

The Kittatinny Ridge and Susquehanna River are natural resource
treasures. The Kittatinny Ridges traverses the northern half of
Dauphin County. Eighteen rivers and creeks flow through the
county. Surface water supplies 90% of the area's water with 10%
coming from groundwater. Even the most casual review of
DauphinCountyd 3INR g K | yR 02y aSldzsSyi
reveals the potential for additional environmental risk. Damage to
natural systems is caused by forest fragmentation, loss of habitat,
clearing of land near streasnintroducing invasive speciaad
over-grazingoy deer.

According to Audubon Pennsylvania, over 40% of migrating birds
are in conservation neeff) This means more of the right habitats
are needed. The goal is to maintain critical open space and natural
systems while allowing for sustainable development.

As open space continues to be lost to development each year, what
is leftwill need to providemore services in less available space. A
hopscotch landscape pattern of small patches of open space will
not provide for sustainable populations of wildlife and native

plants. DauphinCounty is in a position to susteits economy,

f

2 a



quality of lifeandthe health of its residents while maintaining a low
cost of living. With less open space remadpithe size, quality,
locationand connectivity of open space will impact both quality of
life and cost of living in Dauphin County.

51 dzLJKA Y / 2 degfdaré&nasy® NS & 2 dzNJ
161,000 acres of forest (45%)

880 acres of forested wetlasd

142 herbaceous wetlands

Over 850 miles of streams

Excellent groundwater quality

Geographic diversity

=A =4 4 -4 —a A

Tourism

Hershey Park is ranked #2 in the top ten tourist attractions
the state, behind Independence Park and the Liberty Bell.
Dauphin County enjoys a thriving tourism and recreational
economy based on its history of stewardship and protection. Its
successes have beéargelybased on the lure ahe natural
environment. Theaunty is host to aiversity of natural, historic
and cultural resources.

Hershey Park is the second most popular tourist attraction in
Pennsylvania and relies on higduality water.9

Dauphin County Return danvironment Study 2016
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S I" e :
http://www.planetware.com/tourist-attractions/pennsylvania
uspa.htm

Parks, Trails & Greenways’

Appalachian Trail

Clark Creek to Swatara Gap

Boyd Big Tree Preserve Conservation Area
Nature preserve

Joseph E. Ibberson Conservation Area
State Park

Wildwood Park

Dogfriendly naturepreserve with trails
Shikellimy Trall

Primarily used for hiking

Stony Valley Rail Trail

17-mile moderatelytrafficked loop trail
VictoriaTrail

5.7mile moderatelytrafficked out and backtrail




Pagel| 14

The county Parks and Recreation Department provides Table 2 Tourism and Recreation Annual Spending
opportunities to learn about and enjoy the beauty of the area. The in Dauphin County

Dauphin County Park system includes: The Community Gardens, Tourism 2014 Traveland 2016 Dauphin
Fort Hunter Park, Fort Hunter Conservancy, Henninger Farm,
Covered Bridgd,ykens Glen Park, Wiconisco Creek Park, and
Woodland Park!?

Spending Tourism Report County ROE
Report
Page
Total Tourism $2.315 billion

The state's travel industry directly accounted for $14 billion (2.4%)
2F t Syyaet gle e Qdich Goumiry RoBdSs redion
ranks second behind Philadelphia. In 2014, Dauphin §oun
tourism spending totaled $2.315 billion. Tourism increased by 2%
between 2013 and 2014

Dollars Spent

Recreation Tourism $544.1 million

Spending

Non Tourism $359.4 million
Expected

Recreation

Expenditures ROE

A tourist is anyone who travels more than 50 miles or stays
overnight to enjoy their recreation activity. Everyone else is a day
user, having fun as part ttieir local quality of life experience. The
recreational element of tourism in Dauphin County is $544.1 million
annually. This represents concerts, events and destinations like
Hershey Park. Outdoor recreation activities are those in which
residents geerally travel less than 15 miles to enjoy interests that
are part of their daily quality of life in Dauphin Countlalfle 2

A study,conductedby The Pennsylvania State University
Department of Recreation, Park and Tourism Management
analyzed the amount of revenue each state park within
Pennsylvania receives annually from day users and overnight users.
Three types of day users were identifiedthe study:

wlLocal day usersPennsylvania residents who live within 50 miles

of the park and make up 56% of visitation and 38% of total day
spending)®¥

Dauphin County Return danvironment Study 2016



wNortlocal day userare Pennsylvania residents who live more
than 50 miles from the park andake up 28 % of visitation and
38% of total day spending;

wNonPennsylvania resident day uséngo live more than 50 miles
from the park and make up only 16% of visitation and 24% of
total day spending).

Agricultural Lands
Agriculture remains a majgrart of the economy of Dauphin
County. Dauphin County, while geographically diverse, contains

many acres of productive farmland. This farmland has fertile soils,
adequate water and favorable climate. These favorable agricultural

features have shaped thegrarian history that has dominated the
culture of Dauphin County.

While the historical aspect of farming is valued by the county's
residents, Dauphin County farming also remains a productive
resource which contributes to the local economy, maintains
groundwater recharge areas and provides ogace valued by
residents and touristsAgriculture is also a major source of water
pollution and a concern to the Chesapeake Bay Watershed
Program.

As the county's prime agricultural soils become increasiscayce,
the importance of protecting the future value of farmland, as a
food-producing resource for generations of Dauphin County
citizens, is an issueMost farmland in the county is located on
relatively flat land, which presents few impediments to

construction. This situation has led to even faster development in

Dauphin County Return danvironment Study 2016

Pagel| 15

farmland areas because the diverse geography in the county limits
development in areas of steep slopes.

Agricultural Lands
The acreage numbers are based on aerial imagery assessiment
land cover, not property lines. This is the most recent data (2014).

Number d farms 811
Acres in farms 129,378
Acres of Cropland 74,747.2
Acres of Pasture 4,550.48
Other 50
Crop sales $28,705,000
Livestock sales $93,884000
Awerage annual farm revenue $151,158
Certified organic farm§® 36

Figure 5

Dauphin County Farmland

® Woodland
Cropland
Pasture

Other
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The recreational opportunities available on open spaces benefit the
Open Space consumers NB JAGYNAEF 2 NDSs (NI yathdAy3d Aydz @2

The 2015 estimated population f@rauphinCounty was 272, 983 compensation costs, as well as increased productivity.

(7 The population is expected to grow by 28,000 over the next 20
years.*8) In DauphinCounty, 6.2% of residents are younger than
five years old. 22% are younger than 18 years @ldd 15.6% are
older than 65. While the ranks of the young and midalied may
rise and fall over the next 25 years, the population of senior
citizens,as a percentage of the total population, will steadily
increase over the next 30 years.

The Kittatinny Ridge offers surface and ground water resources for
businesses, ensuring clean, filtered wafter both their products

and ther ability to meet water quality permit standards. Other

businesses provide a wide range of outdoor recreation equipment

and services. Several Dauphin County large employers lead the

O2dzy GNB Ay UGKSANI dadadlrAylroAitAade LI
and canmunity partners to align with their social, environmental

and economic goals.

Households

DauphinCounty has 122,194 housing units, 109,027 households Resourcd:)ependent Business
with approximately 2.41 persons in eaclihese are homeowners

and renters who use Dabyjn Courti @ Q& Yy I GdzN® £ NB a 2%@?&;%'[ requires an National Pollution Discharge

Elimination System (NPDES) permit to operate and relies on the
quality of water upstream For example, water is common to many

Govern ment business production processes.
By having a more complete understanding of the financial value of
open space,tte 16 boroughs and 23 townshipall be better ResourceBased Business

equipped to set priorities and strike a balance between open space
and other objectives Government policies that favor greenery and
outdoor opportunities will also benefit from better opportunities

for economic developmenf?®)

Any business that requires natural resources as part of their
product delivery process. For example, waiélities, soft drink
companiespreweries, pharmaagtical and technology production

companies.
Businesses RecreatiorBased Business
TogetherDauphiv/ 2 dzy 18 Q& 20k GA2y FyR y A 8aness RISuPpRiesEyigraent grsqriges to participants in
the region very businesisiendly. The quality and quantity of outdoor recreation. Bass Pro Shop, BiGporting Goods, Pedal

resources available to businesses are critical to business function.  Pushersand Susquehanna Ouitfitters.

Dauphin County Return danvironment Study 2016



Green Business

A/e odzaAySaa GKF{G dzaSa | aadzadl
Planet and Profit. Hershey Foods, IBM, Tyco Products, Pepsi
Bottling are all large employers who believe that being
environmental stewards is good for business. Hershey Foods was
ranked 3rd irthe United States for performance.

ENVIRONMENTAL SUSIPEILITY

We value the limited natural resources on our planet, and
work hard to use them responsiblgégiminimize our impact.
Our wiely-recognized environmental practices benefit not
onlyil 2 RIF@8Qa 3ISYSNI A2y 06 dzi
Hershey Foods Corporation

Dauphin County Return danvironment Study 2016
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Top Performing Green Corporations

Newsweek Magazine 2018

Newsweek

Rank Green Score Company GICS Sector
1 88.1% Hasbrq Inc. Consumer
Discretionary
2 81.9% Nike, Inc. Consumer
Discretionary

80.7%  The Hershey Consumer
Company Staples
4 78.8% NVIDIA Information
Corporation Technology
5 78.7% Biogen Inc. Health Care
6 78.4% EcolabInc. Materials
7 76.4% Rockwell Industrials
Automation Inc.
8 76.4%| MetLife, Inc. Financials
9 76.3% CocaCola Consumer
Enterprisesinc Staples
10 75.8% Oracle Information
Corporation Technology

NaturallySmart Business

Any business that harnesses several natural system services to help

increase revenues or avoid costs. Capiagion Water utilizes

b EUrAPSIGES

RIYICES A0 252 4va [p voidpgaiicaawater

treatment costs and ensure user rates are invested batckthe
O2YYdzyAiieQa

gl GSNJ ae
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Results and Findings

Nature is serious business. Natateenefits are real, significant and imgtza wide range of
people.

Results of this study indicate that open space adds significant value Natural System Services sl
to the regional economy, with benefits accruing to business, When considering the
manufacturing, agriculture, governments and households. importance of Dauphin

/| 2dzy i@ Qa 2LISy

Building on previos valuation studies and using standard economic  scantial to recognize the role

analysis techniques, this studgtimates the financial value of that trees, fields, meadows and (&

5t dzLJKAY [/ 2dzyieQa 2LISy aLl OS oeé We%d’n@sWnW%ring ﬁa%r,

across three areas(l) avoided costs from natural system services cleaning air, controlling

and airpollution removal; (2) atdoor recreation revenues; (3) flooding and providing environmental services

increased property value due to proximity égpen space.Several

additional findings were identd: Open spaces are where the majority of natural systems function.

¢KS !'YAGSR {1 03Sa 9y@BANRYYSYGlf t NJ

f Attitudes toward the environment are changing. Healthy WatershedBrogramnoted that in some cases, decision

I The use of land is by far the greatest opportyro make makers realized that the environment created infrastructure
major financial changes. solutions that were less expensive and more reliable than

' Expanding natural system servideslps expand the local engineered solutiong?? By relying on nature's ability to provide
economy these valuable services, Dauphin County can avoid significant

1 Demand for outdoor recreation is increasing. expense.

1 Green companies and resourdependent corporations are
major employers and good neighbors. A good example of stewardship is protection of the DeHart

Reservoir property.The water that supplies the Harrisburg and
surrounding communities comes from a forested watershed that
delivers pure, filtered water at a lower cost of treatment. It is also

Dauphin County Return danvironment Study 2016



a wonderful place to visit. The DeHart Reservoir is a gxample
of a win/win/win for resident quality of life, the environment and
the economy %3

Key Findings

1 Dauphin County's open spaces provide natural system services

that support quality of life, cost of living, health and wiedling

at an estimated cost savings and economic benefit of $573.7

million annually. This represents the unnecessary cost of

replacirg vital ecosystem services currently provided by open

space.Figure 2hows the breakdown of avoided natural
system services costs.

1 Preventing impairments to natural systems protects the
services that they provide, which in turn, provides economic
benefits to society and prevents expensive replacement and
restoration costs.

1 Maintaining connectedhabitats and corridors allows the full

value of open space to be realized. These precious resources

provide a more resilient environment during changing cliimat
conditions.

1 A study of restoration in Pennsylvania state parks showed a $7

$20 return for every dollar invested in restoration. Similar
results should occur in other open space projeéds

Dauphin County Return danvironment Study 2016
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Figure 2 Dauphin COunty
Annual Natural System Service Values
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Air Pollution Removal
Dauphin County faces substantial air quality issuhee to its
location, topographyand growth. Dauphin County recently
. received its first ever
passing grade a "Dt
for its reduced level of
ozone smog pollution.
Worsening pollution
levels in the
Harrisbug-York



Lebanon metropolitan area are counter to the trend in eastern
states, for less frequent days of unhealthy air, according to the
American Lung Associatic2016 State of the Air Reporthe

average annual number of unhealthy days due to high ozone
(smog) in the region is 64Much of the area's problems are
attributed to its high concentration of trucking businesses, the
presence of Interstate 81, the Pennsylvania Turnpike and the
consistent traffic they bring?® This emphasizes the importance of
maintaining natural system services.

5t dzLJKAY [/ 2dzyieQa F2NBata
significaton amounts of air pollution andonsequently, improving
environmental quality and human health. In particular, trees
remove substantial amounts of nitrogen dioxide @\Qulfur

dioxide (S@), carbon monoxide (CO), ozone)@nd particulate
matter (PMo). Trees also remove gaseousgllution primarily by
uptake via leaf stomata, though some gases are removed by the
plant surface. Trees also remove pollution by intercepting airborne
particles.?®

Trees can help mitigate climate change by sequestering
atmospheric carbon (from chon dioxide [Cg)) in new biomass

each year. As trees grow, they store more carbon by holding it in
their accumulated tissue. As trees die and decay, they release
much of the stored carbon into the atmosphere. Carbon storage is
an estimate of the totahmount of carbon that is currently stored in
the above and belovground biomass of the forest, while carbon
sequestration is a measure of how much new carbon dioxide is
taken up by the forest each year through new growth. Carbon
storage is another way #t trees can influence carbon change.

Dauphin County Return danvironment Study 2016
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Using thedTree Landscape Model developed by the U.S. Forest
Service, the following estimates were determined Bauphin
County.?"

Treecovered urban areas have-29% lower incidence
of childhood asthm&®

Over a year, one acre of forest can consume the
amount of C02 created by one car
driving 26,000 méds®

NB Y2 @Ay 3

Key Resultgor Dauphin County

1 The total annual health benefit fronrees is $9,070,14

1 The total annual avoided healthcamsts caused by air
pollutants is $1,83807.

9 The total annual avoided costs causieg carbon
sequestration is $7,236,334.

9 If the carbon currently stored in trees on open space in
Dauphin County wereeleasednto the ar, carbon
emissionmitigation costs would be $1.1 billion.

9 Currently, treecovered open space the county
stores 7,189,897 tons of carbon over the life of the trees.
Tree photosynthesis adds 190,430 tons of carbon
sequestration annually.



Outdoor Recreation

Open space generates
value by providing
opportunities for
people to engage in
recreation and
exercise for free or at 5
0SSt 2anYl NJ SEESas
According to data in . :
Table 1$128.4,$359.4
million is spent on outdoor recreation each yeabiauphin County.
As aresult, 1,223,440 jobs have been created, both Wit and
outside Dauphin Countgnd $5.8%$16.4 million has been
generated in state and local taxes.

Key Findings
Every year, 75%f Pennsylvania residents enjoy some form of
outdoor recreation ©9

1 Participation is greatest for walking, wildlife watching,
hiking and bicycling.

1 Overall outdoor recreation spending is greatest in hiking,
hunting, bicycling and jogging/running and wildlife
watching.

1 Wildlife photography and bird and wildlife watching are
growing in popularity®?

Dauphin County Return danvironment Study 2016
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Table 1 Dauphin County Expected Outdoor
Recreation Economic Contribution

Lowest

Possible Expected

Outdoor Activity Spending  Spending
Walking $18,814,687 $20,155,101
Fishing $15,195,200

Hunting $16,629,101

Birding/Bird Watching $5,634,709

Wildlife Watching $14,348,128
Camping $11,855,146
Kayaking/Canoeing $3,551,506
Bicycling $24,131,401
Hiking $9,241,350

Jogging/Running $8,409,628
Nature Study $604,233

$128,415,088

1 Hunting and fishing are still popular, with more women and

younger adults participating®?

1 Physicallyactive people are typically healthier and have a

lower incidence of cardiovascular diseases, diabgt
depression, certain canceasnd obesity.

1 5/ bs&@4O0utdoor Recreation Participation Sunady

Pennsylvania residents found that 30 percent of residents
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participate in moderate to strenuous activity that takes Property Value
place on protected open spacé? 2 K S KS NJ IL}pdrkQscenic aréiand-waterfront, people will
f The outdoor recreation econongrew approximately 5% pay a premium to be near open space
annually in the U.S. between 2005 and 2011, even during - l'a | NBadzZ 6 51 dzLIKAY |
. . b . | - = o '
an economic recessioff?) existing open space adds to the

1 31%of Pennsylvanians surveyed by DCNR in 2014 plan to
spend more time outdoors® About half of the baby
boomers expect to increase their outdoor activity,
compared b 25%o0f their older counterparts. Given the
aging population of Dauphin County, outdoor activities are
expected to increase®®

1 Young professionals and baby boomers want to spend transfer taxes at time of sale.
more time outdoors®”)

1 Employees who live healthy lifestyles are more productive Key Finding$or Dauphin County
and innovative and miss less wofk) q

overall value of its housing stock.
This increased wealth is captured by
citizens through higher salalues

of homes near open spaeand
increased government revenues via
larger property tax collections and

152,124 acres of protected open spac®% of the protected

1 Open space provides contact with nature, which provides open space is in Northo@nty, 37% in South County and 3% is
health benefits and enhances walking. in Harrisburg.

T Open space encourages exercise and opportunities for 1 The total real estate premium attributed to living within ¥ mile
physical activity which has been shown to increase fithess of protected open space for single family homes is between

and reduce obesity and other health care co$f. $39.7 to $50.5 million.
1 Consistent exercise (30 minutes, 3 days a week) saves 1 According to property value data provided by the-Gaiinty
$1,800 a year in healthcare costs for adufs. Planning Commission, there are 5,840 single family homes

located within a ¥4 mile of protected open space

1 The average assessed property value for a sifagiély home is
$146,20@i ranging from $130,500 in North County to $160,300
in South County.

Dauphin County Return danvironment Study 2016
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Attitudes toward the environment are changing. Stormwater,flooding, air pollution, and forest fragmentation are
Attitudes toward the environment are changing and the trends some of the drivers of natural system service loss and disruption.
are not always friendly to Dauphin CountyOver the past thirty Many problems have existed for years like sprawl, floodplain

years, national polls conducted by Gallup, Inc. have shown a development and large lawns. Many still continue. The greatest
changing attitude toward the environment over economic financil leverage on open space and sustainable environmental
development. For 23 years, there was a clear preference for the and economic health is how land is used. Land use decisions are by
environment; however, since 2008, opinions have wadeith far the greatest opportunity to make major financial chang#s.

economic development now favored, particularly by people over - o _ N
age 652 Attitudes can change once policy makers and residents Traditional development requires intensive and costly additiohs

understand that they are part of the problem and need to practice gray infrastructure to connect new neighborhood road and utility
good stewardship to ensure their quality of life aedal economy. networks. In a review of 98 communities acrosseies,

A research study of 26 communities and 43,000 people in the researchers found that, for every dollar received from residential

United Statesindertaken during th€008 recession, points out development revenues, an average of $1.16 was spent to gieovi

that our sense of place and quality of life are tied to scenic beauty ~ S€rvices to the new communityConservation desigprovides

and opportunities to enjoy outdoor activities economic benefits to communitiebecause it consumes less land
andrequires fewer roads, resourcesd utility infrastructure.

¢KS YyAIKIG Sakbiiye RomimuretyStidiowed that Additionally, studies have shown that people are willing to pay

aesthetics and greenery are fundamental to why we form an premium to live in conservation developments, which provide

emotional attachment with our community. Remarkably, the study ~ dreater revenues to local communitié&?
also showed that the communities with high levels of attachment

had the highest domestic product growth. Many communities in Expanding natural system
the study that did not rank these attributes "high," are now

- . : _ serviceshelps expad the
rethinking their economic development strategy. Studies such as

this, link the value of the environment to economic growth, economy.
underscomg how important decisions are related to the use of Qreating connected patterns of open
land. @3 space is needed to maximize
y I 0 dzNB Q& anfl fhanti@ 3 A § ‘
value. An ecosystem is made up of ¥ Vol
The use of land is by far the greatest opportunity to plants and animals and the environment in which they live,
make major financial changes. including soil, air, water, sunlight, temperature, minerals and

Dauphin County Return danvironment Study 2016



nutrients. These conditions determine what native plants and
animals will surviverad flourish. Native plants are the foundation
for all life and control the local biological diversity.

Native plants help drive natural system services like
photosynthesis, pest control, pollination, erosion control, soil
formation, water purificationand the generation of oxygen and
clean air. Biological diversity creatdep soil out of rock antdhelps
buffer extreme weather egnts such as drought and floods.
Biological diversityecycles nutrients, carbon, chemisaind the
mountains of garbage thate create every day. Biological diversity
even maintains the base flow, width, water quality and
temperature in streams. And now, with humarduced climate
change threatening the planet, it is native plants and biological
diversity that will help sucthe carbon out of the air ashsequester
it in living plants Native plants have 29 times the biological
diversity as nomative plants“6)

The two major causes of loss of biological diversity are forest
fragmentation and nomative, invasive plantsHabitat size, shape
and topography all play a role in sustaining biological diveréhy.
The large forests of the state, local parks and the Kittatinny Ridge,
as well as the stream corridors that connect them, allow nature to
regenerate and sustain itdefree of charge.

The best ways to sustain and expand natwystem services and

the costfree financial benefits they provide is to create connected
patterns of open space and plant native plants in areas surrounding
parks, stream buffers, preservasd trails.

Practicing good stewardship and incorporating native vegetation
into the landscapes of adjacent properties will help expand the

Dauphin County Return danvironment Study 2016
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financial and environmental benefits of nature and a township's
bottom line.

Demand for outdoor recreation iicreasing.

The trend for current residents is to spend more time outdoors
and this will continue with future growth. 31%of Pennsylvanians
adzNIBSe SR R dzNW Butdpdt Recrgatidn Wadtigipation
Surveyof Pennsylvaniaaid they planned to spend more time
outdoors.®® That equates to 200,000 Dauphin County residents.
It is estimatel that the population of Dauphi@ounty will increase
by 28,000 people bthe year2040.“9 About half ofthe region's
baby boomers plato increase their outdooactivity, compared to
25%0f their older counterparts. Given the aging population of
Dauphin County, outdoor activities are expected to grét.
Millennials and young professionals also seek healthy and
adventuresome lifestes.?

Green companies and resourakependent
corporations are major employers and good

neighbors.

Green companies are major employers and good neighb&ts

What do Hershey Foods, IBM, Pepsi Bottling Company andaiyCO

have incommon? Theydll yi G2 06S GKS &a3aINBSySa
their respective market sector for two reasons:

9 .SAy3a GaANBSYy¢ AYyONBlFIaay3Ite F2ff
customers' values.
T LG alr@gSa yvYzySeo 9SSy Rddz2NAYy3 (K

programs increased rather than decssal.3



These sustainable companies use thet3FReople, Planet and
Profit. Sustainability programs use an accounting framework that
incorporates three dimensions of performance: social,
environmental and financial. This differs from traditional reporting
frameworks, as it includes ecological (or eowimental) and social
measures that can be difficult to assign an appropriate means of
measurement®?

1 Every company with a discharge permit is dependent on
clean water.

i At least 5 of the top 50 major employers in Dauphin County
have sustainability prgrams

1 Pure, naturallyfiltered water is critial to bottling,

pharmaceuticabnd technology companies in their
business processes.

1 Green companies care about communities that share their
environmental goals.

Dauphin County Return danvironment Study 2016
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Economic Value Analysis
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Natural Systenservices are human liipport systems. Determining what people have been willing to pa
NBELX I OS y-fred sl Sisionémayitd promote more informed decisiaking and conservation.

The economic value of Dauphind2y (1 @ Q& 2 Wiy

edimated by measuring impact in foareas:

1. The avoided costs associated witatural system services
provided byDauphin County'spen spaces

2. The avoided costs associated witin pollution removal

3. The value of open space reldt¢o recreational activity

(e.g., sale of goods and services).

4, The impact of pen space oproperty value (e.g., higher
property valies and earnings from open spadated
activities)

While the most obvious natural system senddaclude food,
drinking waterand plants, there are also many legsible natural
system services, such as climate regulation and the natural flood
defense provided by forestver time, billions of tons of carbon
are stored irDauphin Countyorests. Forests and meaitows also
support natural pollination and biological control of insects and
rodents.

In Dauphin County'Return on the Environment StudROE),

conservative approaches were used to estimate monetary values.

Dauphin County Return danvironment Study 2016

& LJ- O SkEor examplepnly majorrecreational actiities were includedind

not all natural system serviceg€ven with this conservative
approach, the analysis is subject to caveats common to any
economic valuation or impact analysiShese caveats include
substtution effects, double countingnd value tansfer.

Substitution effectsare important when considering the benefits
that residents enjoy by recreating and exercising in local public
parks as opposed to a private facility.all open space were
developed, it is unlikely that residents would diatinue the
recreational activities they now enjoy, bwuld rathergo
elsewhere.Because of this, estimates of recreational value in this
study should only be understood to represent the benefit that
existing open space in the county provides.

Doublecountingoccurs when a value is overstated because it has
been derived from two separate analysé&/hile this studyaimed

to minimize any double counting, it is likely that some double
counting exists in property valuation.




Natural System Service Bfiis

Natural system servicespresent the benefits that human
populations derive, directly or indirdg, from ecosystem functions.
Because naturaystem services are not fully capturid

commercial markets or adequately quantified in terms comparable
with economic services and mafactured capital, they areften
overlooked or undervalued in policy debates and investment
decisions.

This component of the studgstimatedthe avoided costs
associated withning’ I G dzN> f aeaidsSy
open space groundwater, stormvater and flood mitigation,

wildlife habitat, aquatic habitat, erosion prevention, habitat
regeneration, pollination, biological control and nutrient uptake.
These represent natural system services that, if lost, would require
costlyinterventionto replicate, at tax payerexpense.The method
used in this analysis is called Value Transfer. (VT)

Value Transfer (VTihvolves the adaptation of existing valuation or
data from one location to a similar locatioit. is used as an
alternative strategy when pmary research is not possible or
justified because of limited time or budget constrain®hile VT is
an alternative strategy, it is better than discounting natural syste
services and implying that themalue is zero.

Value transfer is an important & for policymakers, since it uses
existing research to reliably estimdndscapenatural system
service valudor considerably less time and expense than a new
primary sudy.

Dauphin County Return danvironment Study 2016

aSNDAOSa

Pagel| 27

(Figure §. VT information for thisaport was obtained from the
2011satelite-derived land cover data from the Mulesolution
Land Cheacteristics (MRLC) Consortiufi?.

Figure 6 Value TransfeModel for Natural System Services

)
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Land Estimatel Total
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Cover N EcoPrice Natural
Types S Service System
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cover Value/Year
RS by Service
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Snce most services are natural functions, markets for these
services do not exist. When there are no explicit markets for the
services, more indiregheans of assessing values must be utilized.
The techniques are defined as follows:

Avoided Cost (AC)Helps societyavoid costs that would have been
incurred in the absence of those services. An example is flood
control provided by intact riparian bugfs helping to avoid property
damage downstream.



Replacement Cost (RCLosts to replace servicasgth manmade
systems. For examplthe waste assimilation service provided by
wetlands could be replaced with chemical or mechanical
alternatives (such awastewater treatment plants). The
replacement cost would be the estimated costs of replacing the
natural waste assimilation service with chemical or mechanical
alternatives.

Contingent Valuation (CVRurveybased economic technigue for
the valuation d non-market resources, such as environmental
preservation or the impact of contamination.

Direct Market Valuation (DM):Obtaining values fahe provisionof
services.

Directlnvestment in a resourcgDl) Investment in water supply
facilities or the protection of land.

Market Valuation (M\}: The amount of money paid to purchase
credits in a trading market. Examples woirdludethe price of a
carbon credit for air quality aihe purchase o nutiient aedit for
water quality. Another example woulihcludethe purchase of
potable water.

Cost of Rgulation (CR) Fines and procedures.

Cost of image(CD) Estimate of monetized damages associated
with the release of carbon or other pollutants.

Dauphin County Return danvironment Study 2016
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TravelCost (TC)Cost of travel and its reflection on tivaplied value
of a service.

Tax Benefits (TB) Adjustment benefiting a taxpayertax liability.

EcoPricing

¢ KS @I t dzSsemides ahd hilodaelsi® & a reflection of

what price we, as a society, are willing to pay to conserve these
natural resources. There is a difference between price and intrinsic
value. Ecqpricing relies on dta that reflecta price people are
willingto pay to maintain or restore services and does not estimate
intrinsic value®”

The eceprice method used in ROE studies, collatetances where
society has paid for an increase in ecosystem servivesiedtheir
lossor restored damages tthoseservices. For example, many
restoration practices are focused on reducing the amount of
nitrogen entering waterways. The cost of paying for this can be
expressed in terms of $/pound of nitrogen removed. Different
natural systems, such as wetlanfisrests, riparian covers, etc.
remove nitrogen at different rates on an annual bagising ece
prices, @ annual benefit can be calculated for each natural system.

Campbell (20163ompiled and summarized over 55 academic
studies comprising 210 individualue estimates for the types of
ecosystems present in the state of Marylafif. Costanza
reviewed over 100 peereviewed articles in a similar study in New
Jersey®? Due to the similarity of the climate, landwerand
ecosystems of Maryland and tNeJerseyto our study areaywe

relied on these data


http://www.investopedia.com/terms/t/taxliability.asp

Table3 contains 77 exchanges of money for some form of
ecological work, theeplacement of ecological work cost of
damages to an ecosystem service (i.e.,-pdoes),dividedinto nine
categories (wter, nutrient uptake, soil erosion, pollination,
stormwater and flooding, habitat and habitat regeneratj@yuatic
resources, groundwateand biological control) and eight economic
classifications (investment, replacement cost, avoidance cost,
market pri@, cost of regulation, cost of damages, taxes incurred,
and tax benefit. Table4 containsthe criteria (eceprices) used and
their primary source.

Table 3

Studies Reviewed by Campbell, Rogers and Costanza (2006)

Natural System Servi

Water Supply 5 TC (5), VT (2)
Nutrient Uptake 14 VT (3)
Stormwla.ter gnd Flood o7 AC (3). VT (2)
Mitigation
Aquatic Resources 3 VT
Habitat 12 CV (11), VT (1)

Numbgr of Valuation Methods
Studies

AC (2), CV (12), HP (1), RC (1

Habitat Regeneration RC(4)
DM (1), VT (2)
AC (1), DM (1), RC (1), VT (1]

VT (3)

Erosion Prevention

Pollination

wlo|b~|[d

Biological Control

Abbreviationsn Table 3refer to economic methoddescribed
above. Numbers in parenthesis show number of references for

Dauphin County Return danvironment Study 2016
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Summary of Natural System Service Values Rere By

Cover Type
Natural
System

Services
Carbon

Air Pollutants
Ground Water

Nutrient
Uptake

Stormwater
Mitigation
Erosion
Prevention
Wildlife Habitat
(Biological
diversity)

Habitat
Regeneration
Pollination

Biological
Gontrol
Aquatic
Resource

Eco
Price

$38
$7-$122
$110
$409
$76-
$1,128
$697
$1,803
$4-$15
$400
$1,111

$66-$350

$7-$184

$2-$12

$275.4
$755.32

Primary Source

U.S. Forest Servic@riee Landscape
Model

U.S. Forest Servic@iiee Landscape
Model

NYC, 2016, PA Water Plan, 2009
Campbell 2016

World Resourcesstitute, 2011

PA. Nutrient Traihg Fogram
Campbell, 2016

King and Hagan, 2012

PADEP, Stormwater Management, 20C
USDA, NCRS, 2014

USEPA

Campbell, 2016

Ducks Unlimited, 2012

Conservation Fund, 2014

The Baybank, 2012

Natural Conservation Resource Servic
PADEP RELEAF

Georgia Forest Servicé)11

New Jersey Department of Natural
Resources, 2007

New Jersey Department of Natural
Resources, 2007

PA Fish and Boat Commission, 2016



that natural system serviceAs part of the effort to document eeo
prices relevant tdauphin Countyseveral state agencigsovided
information.

1 Pennsylvania Department of Conservation and Natural
Resourced-orestry Division

1 Pennsylvania Fish aBbat Commission

1 Pennsylvania Game Commission

9 Maryland Department of Natural Resources

The total natural system service value of a given type of preserved
and undeveloped open space was determined by aggregating the
individual natural system service valugssociated with each lard
cover type.

Natural System Service Benefitategories

Water Supply and Groundwater

Pennsylvania cover types (e.g., forests and wetlands) and their
underlying soils help ensure that rainwater is stored and released
gradually tostreams and rivergather thanimmediately flowng
downstream as runoff. As Dauphin County grows, the value of
infiltration andquality waer to residents will continue to beery
high. The surces for this ecgrice were investmenin water
supplyand the market price of municipal water supply in Maryland
and Pennsylvani&® @) ©2

Nutrient Uptake
Forests and wetlands provide a natural protective buffer between
human activities and water supplies, helping to filter out

Dauphin County Return danvironment Study 2016
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pathogens, exceswutrients, metalsand sedimentsWaste
assimilation benefitsvere derivedby the amount of forest,
wetlandand riparian buffer covef®®

The nutrient category included fourteesto-prices. Eleveare
prices per pound of nutrient removed? These were averaged,
with the cost ofimplementing Best Management Practices (BMP)
cost share andost of nutrient removal retrofits on viar

treatment facilities % Also included in this categoryftise price of
nitrogen in the PA nutrient trading marké©

Stormwater and Flood Mitigation

Many natural landscapes provide a buffering function that protects
humans from destructivactivities. Forests, wetlandgjparian
buffersand floodplains mitigate the effects of floods &lpwing,
trapping and cotaining stornwater. The stormwater and flood
mitigation categoryconsistf 27 eceprices,24 of which are
stormwater best management practices thaere averaged

together, 6769

Biological Control

Native birds and insects dynamically regulabel @ontrol invasive
andunwanted species, such as pests, weadd disease vectors
(e.g., mosquitoes)This eceprice is based on a valuation studfy.

Wildlife Habitat

Contiguous patches of larabver with sufficient area allow
naturally-functioningecosystemsndsupport a diversity of
sustainableplant and animal lifeIntact forests and wetlands



function as critical population sources for plant and animal species
that humans value for both aesthetic value and functional reasons.
Nativevegetatian supports 29 times more biological diversity than
non-native plants(?

The eceprice associatewvith biodiversity and wildlife habitavas
assumed to be investments matte preserve naturalands or
habitats and the tax benefit gained by doing Sde habitat

category includes five instances of investments in wildlife habitat
and the calculated average yearly tax benefit of donating land for
conservation.The yearly value per acre is estimated to be this tax

benefit plus the average annuadit valueof the conserved land’
(72) () (74) (75) (7B(77)

Habitat Regeneration

Natural habitats regeneratef-orests and wetlantabitat
regenerationisthe act of renewing habitat cover by naturally
establishig youngplants promptly after the previoulkabitat has

been altered This eceprice is basedn two valuation studies’®
(79

Aquatic Habitat

The Pennsylvania Fish and Boat Commission (PFBC) has created a
wild trout designation and biomass classification system. PFBC also
secures fines fromactivities that kill fish. Fines vary by species and
sizeof fish Basedon the average size and fine for different stream
classificationsan ecaprice was developed for ea@xceptional

value and high qualitgtream classificatior{®) 61 €2
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Polination

Pollination is essential farative vegetation and many agricultural

cropsand substitutes for local pollinators are increasingly

expensivet Syyaet gl yAl KlFIa 0SSy SELISNASy
colonyO2f f | LIAS dé C2NBaida loysBrvicéeSI R2 g4
benefits, which are a form of insurance for farmers and nature in

the event that bee collapse continues to be an isstlikis eceprice

is based upon a valuation stuffy

Soil Retention

Soils provide many of the services mentioned aboveudiob
water storagdfiltration, waste assimilatiorand a medium for plant
growth. Natural systems create and enrich soil thgbuweathering
and decompositiorand retain soil by preventing it from being
washed away Four eceprices arancluded in the soils category:
two are costs of erosion and two are costs associated with
preventing erosion® (& (6 €7

Natural System Land Cover Types

Forests

Large regenerating forestge forests over 500 acres thatipport
sustainablewildlife populations. The eeprices that distinguish
this category are the qualityfdabitat, regenerating forestand
sustainable populations of wildlifé® &)

Workingregenerating forestare actively harvestetbreststhat

occuron state lands. Thegan be small or largevith the average
working forest being 200 acres. These forests generally regenerate
but have less habitat quality than larger, undisturbed fore€s.




Forests under 100 acred he size of these forests allolight to
penetrate from all sides and this promotes invasive species of
plants. This retards natural regeneration. The servyicesided by
these forests are onlysefulas long as the forest exist&)

Riparian forest$100 feet on either side of stream). Riparian
forests help stabilize banks and due to the presence of water,
attract a wider biological diversity than upland forests. Some
studies estimate the biological diversity to be doulsieé*®

Urban forests Urban forests can be anigs. Except in rare
instances where the urban forest is large and connected, such as
Fairmont Park in Philadelphia, urban forests do not regenerate.
The carbon and greenhouse gas value of these forests is
significantly greater than other forests. Thdeeests also help in
stormwater managementut provide vey little groundwater
recharge ®)

Floodplain forests Floodplain forests are within tH€0-year
floodplain boundary®)

Wetlands

Headwater forests and wetland$00 feet on either side of the
stream). These, classified as fistier streams, are designated as
having exceptional valuend high quality. Headwaters often make
up 5070%of a watershed®® Thestreamshavesome of the
cleanest water in Pennsybnia. Thevater provides an excellent
habitat for native trout and other aquatic organisni®).
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Forested wetlandsRiparian forests and forested wetlandave

high biological diversity, as most wildlife needs water for survival.
(8

Rural Wetlands Rural wetlands provide many benefits. What
distinguishes them is their locatiormheyprovide good biological
diversity. Their benefits impact a smaller number of people, yet
downstream human populationsldlenefit from their existence®

Urbanwetlands. These wetlands impact urban populations. They
have a limited role in groundwater recharges they are usually
located at the base of streamé®?

Land Uses

Cultivated fields Cultivated fields can change vegetation from year
to year; howeer, they do serve a value for many species of birds
and other wildlife. They also help to support pollinator species and
biological control®® Cultivated fields can also be a source of
sediment, pesticides and fertilizers that pollute water bodied an
streams.

Pastures Pastureland can be a source of pollution. Because the
soils are compacted, they provide only a small value in runoff
control. They do support pollinator species and biological
control %2 Most state endangered bird species associted with
pastures and wetland$%?

Open water Open water is great for recreation and provides
groundwater recharge. Birds and other wildlife use water as part of
their regular habitatas well as duringnigration. %
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Developed open spadparks and preserves with less than 30% Figure 7 Natural System Service Financial Value by Cover Type
impervious cover). Urban open space and street trees provide
many benefits including air quality, energy conservation, cooling
and pavement protection. They also can provide habitat for many

Annual $$/acre

speciesas long as &rger habitat is within a half mil&® 6000
5000
Developed landscapdsrban areas with greater than 30%
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Table 5 Natural System Servicéxovided by Different Land€Cover Types

Land Cover Types Associated

with Natural System Services

Large Undisturbed Forests

Natural System Services

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollination, Habitat

Regeneration, Biological Control

Working Forests

Stormwater and Flood Mitigation, Nutrieitptake, Groundwater, Soil Erosion Prevention, Pollination, Aquatic Habit
Habitat Regeneration, Biological Control

Small Forests

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollination, Biological

Riparian Forests and Forested
Wetlands

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollination, Aquatic Ha
Habitat Regeneration, Biological Control

Urban Forests

Stormwater and Flood Mitigation, Nutriekiptake, Soil Erosion Prevention, Pollination, Biological Control

Floodplain Forests

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollination, Aquatic Ha|
Habitat Regeneration, Biological Control

Headwater Brests and Wetlands

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollination, Aquatic Ha
Habitat Regeneration, Biological Control

Rural Wetlands

Stormwater and Flood Mitigation, Nutrient Uptake, Sibsion Prevention, Pollination, Aquatic Habitat, Habitat
Regeneration, Biological Control

Urban Wetlands

Stormwater and Flood Mitigation, Nutrient Uptake, Soil Erosion Prevention, Pollination, Aquatic Habitat, Habitat
Regeneration, Biological Control

Cultivated kelds

Soil Erosion Prevention, Pollination, Biological Control

Pastures

Biological Control

Open water

Groundwater

Developed Open Space

Stormwater and Flood Mitigation, Nutrient Uptake, Groundwater, Soil Erosion Prevention, Pollifgatitmgical Control

Dauphin County Return danvironment Study 2016



According to the data shown ifable 6 the natural systenservices
of Dauphin County currentlyegerate a benefit of $573,669,81

Page]| 35

the DeHart Reservoir, the primary drinking water source for Capital

Region Water. The 22 square mile watershed, located northeast of

million per year. the City of Haisburg, is lightly populated with the primary
surrounding land use being forest and wetlands.
Table 6 Dauphin County Ecosystem Service Benefits Calculated

Using the Minimum, Mean and Maximum Values

Natural System Services $ Millions/year

Habitatand Wildlife Conservatior $209,594,112
$195,374,817

Source water protection and sustainable watershed management
enableCapital Region Water to realizé&R@turn on Environment
Although Capital Region Wateoes not own this ente area, much

of it is publidy owned and managed. Capital Region Water wants to
ensure the 00 acres they owand manage in Claskvalley are

also wellprotected. Througha partnership with nearby Fort

Stormwater and Flood Protectio

Nutrient Uptake $53,230,080 Indiantown Gap(FTIG)Warq Burton. Wildlﬁfe FounFjatioand The
Groundwater $39,045,239 Nature.Conservancy, Capltal Region Wmeommltteq to
Pollination $36,509,696 %r]‘?;eg;n?/tgeép;\?JpzeIr_ty.cw;\thza;em;_ne;tgﬂ‘sée;}”it'on ,eis‘fe";em'l_ NE G &e

Aquatic Habitat $19,598,356 IS% u u“ e )

) . scenic, forested and

Habitat Regeneratior $17,476,330

_ _ open space

Biological Contro! $1,510.144 condition, thereby,

Erosion Preventior $1,330,944 protecting water
Total $573,669,718 quality, regonal

conservation
significanceand the
military mission of
FTIG.

Capital Region Water: Case Study

Capital RegiolVater is the steward for drinking water, wastewater
and stormwater services for the City of Harrisburg and portions of
surrounding municipalities. As a spegakpose unit of local
government, Capital Regid/Nater improves, maintairsnd
operatestheg8 I G SNJ | F NNA Ao dz2NH I+ NBI Qa
infrastructuret from raindrop to river. This journey begins with

Capital Region Water has furthesramitted to sustainably manage
the forest under a Forest Stewardship Council forest management
plan. Responble forest management will allow Capital Region
Water to realize revenues fronntiber and pulpwood harvests in a
manner that does not. compromise water quality or ecosystem

% heHitR. Néh éaﬁyéeg'aﬁa)ﬁonlisﬁlg% underway to assess qualification

in generatingand selling voluntary carbon offsets or credits through

Dauphin County Return danvironment Study 2016



an improved forest management plan. Such sources ofrata
revenue allow for further investment back into the water systems
while ensuring natural system services like starater control,
nutrient uptakeand habitat availability.

Capital Region Water customeglould be proud of their water.
Harrisburg is fortunate to have such a pristine drinking water source
that, in combination with a skilled drinking water treatment staff,
g2y t Sy y BéstTdsting Wvated @& the 2016 taste test
organized by the PA Section of the American Water Works
Association (PAWWA) 1)

Ly
LINE

9t !

G§SO0A
ALyl 2y
2F¥ bPHT @I a

U.S EPA Healthy Watersheérogram, 2012

Air Quality Benefits

The forests of Dauphin County reduce air pollution and related
health problems. The American Lung Association (8ta4¢ of the
Air Repor016measurel air quality for cities acrasthe nation
from 2012 to 2014%%® Thesixcounty area arond Harrisburgijs
ranked as the 6th worst for yeaound fine paricle pollution in
the country¢ an improvement of threespots from 2015 and 21
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spots from2014. The metropolitan area includes Dauphin,
Cumberland, York, Perry, Lebanon and Adams Counties.

The American Lung Associati@port focusedon pollution from
particles and ozoneParticle pollution, also known as soot,
involves microscpic particles from cars and trucks, cdakd
power plants, construction sites and tilled field®zone pollution,
known as smog, comes from sources such as vehicle and
industrial emissions and evaporating gasolinettieact with
sunlight and heat.Ilt can cause shortness of breath, vézéng,
coughing, asthma attacksnd respiratory infectionsParticle
pollutantsare the solid and liquid particlesispended irthe air.
They can increase the ki®f heart disease, lung cancand asthma
attacksand can also interfere with the growth and worktbé
lungs, according to the report.

Dauphin County recently received its fhester passing grade a
"D" 1 forits reduced level of smog pollution. Dauphin County
NBEOSA PSR khyur fineCpiartcfla@eNdattenand is ranked
as the 9" worst area for fine particulate matter pollution of 171
metro areas in the country.

The American Lung Association reportédt the air in the metro
area is particularly bad for two reasons. The first is the amadint
activity of commuters and industries that release pollution into
the air. The second reasondse tothe area's location near
other pollution sources. Winds bring pollution from Baltimore
and Washigton, D.C. Winds also bripgllution from fossifuel
burning power plantsn surrounding jurisdictions®






