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Cost Effectiveness Analysis

> Lowest cost way of achieving a desired
policy goal, given limited resources

> Best management practices (BMPs)

> Costs / Abatement ($/Ib)

o Abatement - the quantity of reduction of a pollutant

m Sediment, phosphorus, nitrogen

> Update of Fleming 2019 report

> Results ove rVieW, meth OdOlOgy, ta keawayS Farm fields border the lower Susquehanna River as it flows
into the Chesapeake Bay at Havre de Grace, Maryland.
Photo: Will Parson/Chesapeake Bay Program.


http://flaticon.com
https://www.chesapeakebay.net/news/blog/64-000-square-miles-of-adventures
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$/Ib Phosphorus Reduced by Best Management Practices
(BMPs) in Pennsylvania at the Edge-Of-Tide
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$/Ib Nitrogen Reduced by Best Management Practices
(BMPs) in Pennsylvania at the Edge-Of-Tide
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Chesapeake Assessment Scenario Tool (CAST)

> Primary model used by the
Chesapeake Bay Program & EPA to
credit projects and track progress
toward Chesapeake Bay goals

> External planning use

> Modeled data

o Abatement y

o Costs —
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The Chesapeake Bay watershed.
Credit: Kmusser, Wikipedia.



https://en.wikipedia.org/wiki/Category:Chesapeake_Bay_watershed

Abatement Calculations: Agricultural BMPs
> CAST > Riparian buffers

o Modeled abatement © Land use change (source)
o Pennsylvania state level o Filtration of upland acres

o Per acre per year > Cover crops
o Filtration of working-land acres (%)

> Loads on land use types
o Prior: grain with manure

An early stage forest riparian buffer. o o '
Photo: Sarah Hagan. Rye cover crop. Photo: United Soybean Board.


https://thejamesriver.org/mini-guide-to-types-of-riparian-buffers/
https://soybeanresearchinfo.com/research-highlight/planting-cover-crops-into-standing-soybeans/

Abatement Calculations: Wetland-Floodplain Restorations

> From a PA based environmental engineering firm

o Calculated for permitting
o 11 projects in Lancaster, Franklin, Lebanon, & York
counties

> CAST stream restoration protocols
o Engineering data
o Protocols 1, 2, & 3
m 1 -Prevented erosion Sediment
m 2 - Hyporheic Denitrification
m 3 - storm event Floodplain Pollutant Trapping

> Conversions
o Peracre
o Delivery ratios
m  What percentage of pollutant loads at a project
reach The Bay?

Pre-restoration

A restoration site in Lancaster, Pennsylvania.
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Components of Costs

> |Implementation costs
> Maintenance & monitoring costs
> Opportunity costs

o  “Prime farmland” soil rental rate * 2

Credit: iStock: Nomadsoul1

RERr e

R

Source: netsuite

> (Conversions
o Per acre, per year
o 2025 dollars
m Producer Price Index
(Federal Reserve Bank of St Louis)


https://www.agriculture.com/farm-management/finances-accounting/how-to-get-your-money-growing
https://www.netsuite.com/portal/resource/articles/business-strategy/inflation-indicators.shtml

Costs: Agricultural BMPs

> Riparian buffer opportunity costs

o Cover crops - none

> |mplementation costs from CAST

> Annualization - riparian buffers
o Contract length
m 10 years for grass
m 15 years for forest

> Forest riparian buffer maintenance
o Labor costs

m 20 hours (per acre per year) for 5 years
m agricultural managers - $31.05/hr (NASS)

Credit: iStock: simazoran
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https://www.agriculture.com/farm-management/finances-accounting/tips-for-managing-your-farm-finances

Costs: Wetland-Floodplain Restorations

Opportunity costs
Actual upfront project construction costs

5-year Maintenance & Monitoring (M&M)

v vV Y YV

Annualization in perpetuity
o Value of present day costs every year into the
future

o Calculated using a 2% discount rate

Machinery working during the construction of a
restoration in Millersville, Pennsylvania.
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14x more cost effective for sediment abatement

$/Ib Sediment Reduced by Best Management Practices
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13x more cost effective for phosphorus abatement

$/Ib Phosphorus Reduced by Best Management Practices
(BMPs) in Pennsylvania at the Edge-Of-Tide
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Cost competitive for nitrogen abatement

$/Ib Nitrogen Reduced by Best Management Practices
(BMPs) in Pennsylvania at the Edge-Of-Tide
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Restoration Cost Effectiveness: Modeled vs Monitored

> Big Spring Run
o 2019 report costs
m Updated for inflation
> Sediment
o Modeled average $0.07/lb
o Monitored $0.04/Ib
> Phosphorus
o Modeled average $111.72/Ib
o Monitored $24.12/lb
> Nitrogen
o Modeled average $21.19/Ib
o Monitored $17.68/Ib

The USGS gage station at Big Spring Run in Lancaster, Pennsylvania.
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Next Steps

> Actual riparian buffer costs from NRCS payment schedules

> Robustness Checks

o Varied discount rates

o Varied agricultural land uses (CAST)

USDA N RC S

U.S. Departmentof Agriculture

Natural Resources Conservation Service Manure is applied to a grain field. Phofo: OSU

extension.



https://agcrops.osu.edu/newsletter/corn-newsletter/2017-33/application-manure-newly-planted-wheat-fields
https://agcrops.osu.edu/newsletter/corn-newsletter/2017-33/application-manure-newly-planted-wheat-fields
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