Nitrogen Credit Trading as Payment for Ecosysten
Service for Riparian Buffer Establishment on
Pennsylvania Farmland
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Chesapeake Bay Watershed
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Data Source: Chesapeake Bay Program, Watershed Model 5.3.2 (2014)
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Data Source: Chesapeake Bay Program, Watershed Model 5.3.2 (2014)
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Agricultural Riparian Buffers

Nitrogen Reduction from Buffers:

Nitrogen; Bigsphonis, Sediment A Intercept surface runoff and
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subsurface leaching
A Vegetative uptake

A Microbial denitrification

PA Riparian Forest Buffer Initiative
A 95,000 additional acres by 202°
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Nutrient Credit Trading
—_—
Credits
—
Revenue
Farm Pl ol Wastewater Treatment Plant
(Credit Producer) P P 4 L j_ (Credit Consumer)
Chesapeake 2 : = :
Bay G Nutrient Credit Trading:

e Offsets for nutrient loading.

* Can trade to meet nutrient load limits.
* Producers must meet baseline to
produce credits.




Riparian Buffer Scenarios

Scenario Schematic
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TIOGA 10 47% 36%
D Bay Watershed Outline CENTRE 60 93% 55%
I . CUMBERLAND 80 95% 32%
|| PACounties In Study BLAR 100 8% 25%
PA Counties In Bay Watershed LEBANON 110 96% 31%
. LANCASTER 450 100% 30%
Pennsylvania

Created by Patrick J. Boleman (2016)




Nitrogen Credit Production Costs for Forest Buffers and Grass Filter Strips
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Cost Per Credit (US$)

Nitrogen Credit Production Costs for Forest Buffer Scenarios
With and Without the Opportunity Cost of Foregone Corn Income
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Nitrogen Credit Production Costs for Grass Filter Strip Scenarios
With and Without the Opportunity Cost of Foregone Corn Income
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Nitrogen Credit Production Costs for Forest Buffers and Grass Filter Strips
40 L
35-
@
% 30-
@
2 County
- .
= @ Blair
T
) @ Centre
.
o 20 ‘ @ Cumberland
— ~ O { Lancaster
Y O @ Lebanon
& 15 o 0 @ Tioga
S O
8 O Current
10 @ ~ Market Value
@ Hypothetical
Market Value
s e T R
Forest Forest Forest Grass Grass Grass
(1.36 ha) (1.94 ha) (3.88 ha) (1.36 ha) (1.94 ha) (3.88 ha)

Buffer Scenarios




Conclusions

—.

Forest BufferéNOTprofitable

AHowever provide greater nitrogen reduction
AGreater ecosystem services

FILTER
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& “ | Grass Filter StriddlAY be profitable
| %, g APotentiaIIy only in riparian areas unsuitable
o e - for maize production
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Conclusions

fij Nitrogen credit trading alone not
T sufficient PES.

Credit Bundle

. . - Combining with other programs
Credits Credits Credits Credits may increase Incentive.

ABundle Credits

AConservation Reserve Enhancemer
M Program (CREP

CREP

Conservation Reserve PENNSTATE.
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Next Steps

AAdditional sources of revenue
ANon-Timber Forest Products
ABiomass

ANitrogen Credit Supply Curves
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Thank youl.
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Payment for Ecosystem Services

Incentives
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