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Calvert County:
Distribution of Landcover

s

o /J Sl T

§

% Forest
7% 20% - 40%
7% 40% - 60%

8 60% - 80%

% Impervious
] 10% - 20%
gr 20% - 40%

& Wetlands
ﬂ Agriculture

Rivers

g7 40% - 60% “~\. Roads

€ 30% -100% A 60% - 80%
¥ 80% - 100%




Calvert County: Landuse Change

1973

Landcover Type
L Impervious
Agriculture
®L Forest
¢ Wetland
- Water
Beaches
Bare Rock

Calvert was 64% forest
6% developed
26% agriculture

~19% of its forests and ~40%
~of agricultural lands were lost
 from 1973 to 2010

i

2010

Currently 52% forested
30% developed
15% agriculture

__Landcover Area (acres)
1973 8774 35357 83,278 4,155
2002 36,455 27 585 60,136 2,778
2010 40,533 21009 71,488 2,687
; g:tl’zgoel . 31,750 14258 -16,789 1468
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Calvert County:
Protected Lands
.
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Local Protected Lands
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Calvert County Protected Lands Area (acres) | Percent Area
L ocal Protected Lands 1,775.17 0.01
DNR Properties and C orservation Easements 5.019.77 0.04
Protected F ederal Lands 0.00 0.00
F orest C onservation Act Easemerts 3.112.79 0.02
I [MD Asyicultiral Land Preservation Foundation Easemerts 4.168.67 0.03
Rural L efacy Properties 1.881.20 0.01
MD Ermaronmental Trust Easemerts 217252 0.02
Total Public Protected Lands 18.130.11 0.13
Calvert C ounty 137.121.00
Protected Lands

DNR Properties and Conservation Easements
@& Protected Federal Lands
“ Forest Conservation Act Easements
MD Agricultural Land Preservation Foundation Easements
B Rural Legacy Properties
#® MD Environmental Trust Easements
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Ecosystem Services

"Benefits gained by people from the environment”

Ecosystem Services

Provisioning
Services

Food

Fresh water
Fuelwood

Fiber
Biochemicals
Genetic resources

Regulating Cultural
Services Services
Climate regulation Spiritual & religious

Disease regulation Recreation
Water regulation Ecotourism
Water purification Aesthetic
Pollination Inspirational

Educational
Sense of place
Cultural heritage

Supporting Services

Ecosystem Functions

[Nutrient Cycling| |Evolution| [Soil Formation| [Spatial Structure| [Primary Production|

As classified by the

Modified, with additions, from the Millennium Assessment

Millennium Ecosystem Assessment (MEA 2005)




Why Value Ecosystem Services?

« Resources are lost or degraded when the
value of ecosystem services are not
considered in decision making

« This decreases the long term sustainability
of the state and quality of life for citizens

« If lost, ecosystem services will have to be
replaced

— Investment in additional built infrastructure
— Restoration of natural lands

— Of course, some values are irreplaceable




Accounting for Maryland’ s
Ecosystem Services (AMES)

e Use established models from USGS, USFS, DNR, US EPA for
quantity of the ecosystem service (mt of carbon, kg of N, etc.)

e Assigns a dollar value to individual ecosystem services using the
“eco-price” methodology (Campbell, in press)

e Ecosystem services currently considered across the landscape of
Maryland include
— Air Quality improvement
— Carbon sequestration
— Groundwater recharge
— Nutrient Uptake
— Wildlife habitat and biodiversity
— Stormwater mitigation

e Not presented here- services specific to coastal wetlands and the
Chesapeake Bay




Methodology: Eco-Price

« Ecosystem services are paid for in many
different ways

« People view responsibility for providing
ecosystem services to be a collective
obligation

« We look at the many different ways society
invests in protecting or replacing the
environment

— In a market
— Cost of restoration A g Y
— Through mitigation fees .
— Cost to regulate

Assesses the Social Value




Types of Economic Value

« Market Value

— Traditional measure of price
— Compensatory value

* Non-market Value
— Attempts to recreate market value by asking
people what they might be willing to pay or
looking at proxy markets

« Social or Public Value

— Novel, developing way to assess value from the
perspective of the public, rather than individual,
good




Air Pollutant Removal

Particulate
pollution

A 65 to 600 ft wide buffer may reduce particulate pollution by
40 to 75 percent although many factors will affect pollutant removal

« £S across the landscape: Trees remove more air
ﬁolluta.nts with a greater impact on human
ealth in urban areas

« We use the economic impact that tree air

Rlollution removal has on health costs (see
owak et al. 2014)
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Air Pollution Removal

Economic Value

Average $/ m2

Bl <35
B s5-s10
Bl si0-515
Bl s15-520
=520

-~

N Air Pollution Removal
Min 5/m2) $0.10

Max (5/m2)

$26.22

;J/ Average (S'm2)

$5.72

Total 451

$2.926.501.00
[N

> &

Total ES Value:
$2.9 million per year




Carbon Sequestration

Carbon Sequestration

* ES across the landscape: Certain ecosystems (coastal wetlands,
deciduous forests) sequester large amounts of carbon than others
(shrublands, coniferous forests)

e Eco-Prices: the Social Cost of Carbon (estimate of the costs of climate
change), Regional Greenhouse Gas Initiative (RGGI) market price, cost
to comply with Clean Power Plan. Averages $77 per mt of carbon
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Economic Value

Carbon Sequestration }%
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S3.67million per year
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Average $/ acre
@B <s50
@8 s50-5100
g 5100
Carbon s/
Sequestration i
Total $/yr $3.686.271.60
| Min §/ acre §23.10
Max $/ acre $105.60| 2500 |o 125 25 5
Avg S/ acre $56.08 - | | NN N \iles
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Groundwater Recharge

RECHARGING WETLAND evapotranspiration =
In Recha wetlands, water , — transpiration + evaporation
Hom the we ti] nd into the g ndwater | bR - N <

transpiration

DISCHARGING WETLAND
B ] I In Discha g gwoﬂ nds, watar moves ik,
\

from groundwater nfo the watla d

Fluctuating water tables can cause watlands to shift back and forth from Discharging to Recharging

groundwater
recharge '

* ES across the landscape: Geology is the primary driver of the
rate that water enters unconfined and confined aquifers

* Eco-prices: Average municipal price of water, value of water
for recreation, investment in watershed protection. Averages
S0.35 per m”3 water
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Groundwater Recharge : ;j*?f
: ? 4
Economic Value f?é‘, %‘Q’

\'\
{ Total ES Value:
g, -
$6.6 million per year
PSS )
~ o '&f L‘
"\:{:jrz.)
/ o
: o
Average $/ acre
5 <350
3 » 3$50-360
$ s60-370
» =370
=
Groundw ater $/ yr Aeres
™  Recharge
Total$ / yr $6.645.569.60] 83,595 )
Min § acre $75.51 183 N
Max §/ acre $84.88 16 ’?;\“ju.
Avg S/ acre $79.50 ;I I%\_L
3 &= T8 -
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utrient Uptake
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Stiff-stemmed plants—"

in filter strips
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The Nitrogen Cycle
---p{ Atmospheric Nitrogen I(. e C —

Filter strips to
trap sediment

Grassed
waterway v

Nitrate taken up] Flant and animal Dead organisms.
by plant roots I—>| proteins - | nd facces

Flexible grass in channel

= o5 B ot e
¥ 1 ificial inorganic|
Dead ‘ ferti
and faeces =
¥ Soil nitrate ||

£S across the landscape: Forests and wetlands in watersheds
with high amounts of urban or agricultural land-uses receive
and take-up higher quantities of nutrients

Eco-Price: Avg. cost to remove nutrients using best
management practices and price on nutrient trading markets.
Averages $8.36 per Ibs nitrogen or phosphorus



Nutrient Uptake

Economic Value
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Average $/ acre
] <$40
] s40-350
Bl ss0-5$75
Ml -5
i
N '\!l e $/yr Acres
Uptake i}
Total $/yr $2.538.285.00 66473
/| Min $/ acre $38.00] 2405408
I\|_Max$/acre $126.00 1,764
Avg §/acre $38.19 -
F:

o

B

Total ES Value
$2.5 million per year




Biodiversity/Wildlife Habitat
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ES across the landscape: We looked at the size of habitat, degree of
connection to other habitats, and presence of rare species or habitats

Eco-price: Cost to preserve natural land (i.e. Ducks Unlimited, Conservation
Fund, habitat banking) annualized over 15 years, period that tax benefit
can be spread. Averages $1023 per acre of natural land.




Wildlife Habitat and Biodiversity

Economic Value

B8 Y
2L } (

Average $/ acre
@8 <s250
% $250-$500
8 s500-3750
8 s750- 1000
o8 >s1.000

W ildlife Habitat Sy
{and Biodiversity ¥r
Total S /acre $47.130.358.05| 65,570,
]) Min &/ acre $9.53 120
I Max §/ acre $1.270.12 8,555
Ave S/acre $718.78

T % [

T o L I

Total ES Value:
S47 million per year




Stormwater Abatement Ecosystem
Service

* ES across the landscape: Riparian areas and forests and
wetlands in watersheds with high impervious area
upstream are more important for reducing stormwater
runoff

Eco-Prices: the cost avoided of additional stormwater
infrastructure, stormwater protection fee. Averages $0.33
per m”"3 of water
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Stormwater Mitigation : =
Economic Value >\”' d} ~
N

Average $/ acre

S5 <$1,500

¥ $1.500-$2.500

®» 52500
=

St te

o'rfnwii & $/ yr Acres
| Mitigation

Total S / yr $149.255.831.00| 66.188
/ Min & acre $1,024.00[ 11,838
| Max$/ acre $3.107.00[ 10.429

Avg S/ acre $2.25503 -

3 & W

Total ES Value:
$149 million per year
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Ecosystem Services : \Qf
Total Economic Value fg ¥ ~
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e o™ Value as a Natural
g Capital Asset
L\Lxx‘%\\l —
R $3.68-4.89 billion!
Average $/ acre '\i‘f}: |
0% <5500 R ‘>, $228 million Every Year!
@ $500-$1.500 Ay, p &

$8 51.500- 52,500
8 52.500 - 53,500

\ This is ~¥2.6%
o8 >3350 N

of Maryland’s total
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R Ecos).ﬁtem $/ yr Aores =,

Services &L\’

Total S/yr | $228.360.506.00] 102,749 Rafte | C |Vert Co. |and area
{ Min $/ acre $4.00] 2,087 “**;%}?\s
| Max $/ acre $5,515.00 1] |0 125 25 5 “'2"')5"‘7 0
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Agricultural Benefits

Economic Value

X

Average $/ acre
] <$1,000
B $1.000-$1.250
3
5125 o
{- ‘M'f: i " i
. 7 |4 d J £
N Agriculture S/ yr Acres -%}_LL i\' pe \)
Total $/yr |$18543018.00] 18287 ‘E\% ) (Zﬁtf /
| Min$/acre $1,014.00] 18287 ' "%\3 ‘.u M,}
| Max §/acre - -1 |o 125 25 5 = At
, gs"if‘ f Qﬂz /
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Total ES Value:
$18.5 Million per year

|
<1% of Maryland’s total




County Breakdown 1
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Calvert County: Landuse Change ﬁ;

Landcover Type
L Impervious Landcover Area (acres)
. | Impervious | Agriculture | Forest | Wetland
Agriculture 1973 8774 353357 38,278 4,155
®L Forest 2002 36,455 27585 69,136 2,778
od Wetland 2010 40,533 21,009 71,488 2,687
Chlnge 31.7 -142 -16.7 2
- Water 1073 2010 31,759 14258 16,789 1468
Beaches
Bare Rock | Eaaaaa— il
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Potential Applications

o Green vs. Grey infrastructure analysis

o Calculate Return on Investment
o Restoration
o Current or potential regulations
o Conservation
o Climate change mitigation

o Providing the basis for a no net loss of ecosystem services goal
o Planning growth and development to minimize ecosystem
service loss Y

o Quantifying appropriate mitigation requirements or‘impact fees
to adequately compensate for ES loss

o Integrate with ecosystem service markets




Experience in Charles Co.

o Reinforces Existing/Proposed Zoning Decisions
o Resource Protection Zone
o Rural Conservation District
o Proposed Watershed Conservation District
o All have higher than average ES values

o They are considering using the values to justify reducing
allowable uses in these zones

o Potentially could calculate ES value lost to potential
development

o We could perform more detailed analysis for Calvert Co.
o Evaluate proposed conservation areas critical area
o Evaluate by watershed




Next Steps e

0 Refine Models

0 Create online tool
0 Collaborate with Partners
0 Analyze DNR programs/actions

0 Analyze Climate Change
Scenarios
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