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THE SOCIAL COST OF WATER POLLUTION

» Nutrient pollution is one of America's most widespread, costly,and challenging
environmental problems (USEPA 2024).

» Waterquality is important for outdoorrecreation, industrial production,
agriculture, housing, commercial fishing,and health.

» The ecosystem services losses from nutrient pollution generate associated social
costs that directly a ffect millions of Americans annually.
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COST-BENEFIT ANALYSES

» Since 1960,US public and private actors
have spentover $1.9 trillion to abate | S
surface waterpollution. 60 q e oo 0T
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Regulations are subjectto detailed CBAs.
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Keiseretal. (2019):037
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» Currentanalyses exclude potentially

important benefits. I
Source: Keiseretal (2019)
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PROJECT

“Measuring the Social Costs of Nutrient Pollution through Integrated
Assessment Modeling”

» Funded by USDA-NIFA
» Pl David A.Keiser, University of Ma ssachusetts Amherst
> 2022-2025

» QObjectives:
» Provide national-levelestimates of waterpollution damages

» Filla knowledge and policy gap related to evaluating USDA conservation
programs
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INTEGRATED ASSESSMENT MODELS

Emissions

» IAMs combine quantitative descriptions of
economic and ecological processes to study
environmentalproblems.

Dispersion/concentrations

» They connecteconomic activity with
environmentalconsequences, and ultimately,
with valuation.

Exposure

» Theycan be used to estimate damages from
pollution,but also benefits of pollution - Physicaleffect
reductions

Valuation

/v AARHUS
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NUTRIENT FATE AND TRANSPORT

» 'The damagesofwaterpollution depend critically on the location of emissions
and the fate and transport of pollutants.

» Marginalchangesinloadingsinto a single watershed affect concentrations
throughout hydrologicalnetwork.

» Accounting forthe linkages from sources to alldownstream impacted users is
criticalto obtaming a fullmeasure ofthe benefits of water quality improve ments.
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NATIONAL AGROECOSYSTEMS MODEL

A highly detailed nationalmodeling framework developed to predict the effects of

a griculture on the environment (86,000 Landscape Units (HUC12),4 Million Fields,
7.5 Million HRUs)

National Extent Field Based Computational Units
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SWIFT
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SWAT+ generates SWIFT input data, but i $
outputs from othermodels ormeasured data
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ECONOMIC VALUATION

Valuation functions for fourcategories (human uses most likely mpacted by
nutrient pollution):

» Housing markets
> Water-based recreation

» Drinking watertreatment
» Climate change

These functions provide estimates ofthe economic damages thatarise from
increases m pollution and conversely the bene fits from pollution reductions.

e s — Estimated Damages (totaland by industry)
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TOTAL GRQSS ESTIMATED DAMAGES

GED from P + N by Watershed A
($ millions)

Spatialpattem
reflects iImportance
ofpopulation m
determining total
damages.

These mapscan help
identify the most
cost-effective re gions

for conservation
. GED from P+ M (% milicns)
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DAMAGES FOR RECREATION

Marginaldamages:additionaldamage caused by additional
units of pollution

GED from Recreajtic.)n by Watershed A Marginal Damages for Recreation by Watershed A
($ millions) ($/Kg, 000s)
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NEXT STEPS

» Calibrate SWIFT

» Quantify the current damages from nutrient pollution

» Estimate the marginaldamage from emitting an extra ton of
phosphorus and an extra ton ofnitrogen m each mdividual
watershed

» Analyze distribution ofdamages/benefits across socioeconomic
characterstics (e.g.,Income,race)

» Estimate the benefits of USDA conservation programs
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NBS-SWAT+ Community: Integrating Science, Policy, and Practice in N ALY
Ecohydrological Modelling NIBIQ AARHUS UNIVERSITY

J
Mojtaba Shafiei, Csilla Farkas, Eva Skarbavik, Nikolai Friberg, Moritz Shore, Dominika Krzeminska, Anne-Grete Buseth Blankenberg, Christoph Schiirz, Lien De Trift m BRUSSEL U@
Ann van Griensven and Katrin Bieger

The Department of Ecoscience at Aarhus University is looking fora Postdoc for
one year starting as soon as possible The Postdoc will mostly focus on setting
up a SWAT+ model fora small, mtensely monitored watershed m Denmark and
perform a detailanalysis ofallhydrologicaland nutrient transport processes.

If mterested, please send your CVto katrin.bieger@ecos.au.dk.

Thank you!

katrm.bieger@ecos.au.dk
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