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Executive Summary

Dam infrastructure across the United States is aging. The average dam in the national inventory is more than 50 years old, and tens of
thousands of structures have outlived their original purposes. As dam owners, utilities, conservation advocates, and policymakers weigh
the costs of continued operation and maintenance against the option of removal, accessible economic research and data is essential.
This white paper summarizes the research about the financial costs of maintaining aging dams, and the economic benefits of removing
them. The intent of the research is to help decision-makers understand the full range of economic considerations as they decide what
to do with their aging dams. Greene Economics produced this report on behalf of the Open Rivers Fund program of Resources Legacy
Fund.

These findings draw on studies that quantified the economic impacts and benefits of dam removal across nine categories: maintenance
versus removal cost comparisons, avoided maintenance costs, commercial and recreational fisheries, river recreation and tourism,
regional economic impacts, property values and insurability, flood risk reduction, alternative water delivery infrastructure, and
disproportionate impacts and equity. A brief section also covers dam removal funding programs.

The central finding is that dam removal produces measurable economic benefits across a wide landscape of considerations, from cost
savings on operations, maintenance and insurance, to gains in fisheries, recreation, and property values. The dollar values documented
in the studies reviewed here provide decision-makers with a rough but meaningful understanding of the scale and diversity of these
impacts. Though the numbers are not precise predictors for any single project, when the context of a specific dam is well understood,
these studies can be used to estimate the order of magnitude of economic benefits and costs. Future research will further sharpen these
estimates, particularly for smaller dam sizes and underrepresented geographies. Table 1 includes a summary of the findings.



Table 1. Summary of Economic Benefits of Dam Removal Research Review

Impact Category

Maintenance vs.
Removal Savings

Avoided
Maintenance Costs

Commercial &
Recreational
Fisheries

River Recreation &
Tourism

Regional Economic
Impacts

Property Values

Flood Risk
Reduction

Alternative Water
Delivery

Disproportionate
Impacts & Equity

Key Finding / Value Range

$760K avg. cost savings per project (MA); $450K-$35.9M net savings
(national); $81.6B aggregate national savings; $153M avoided capital

(Leaburg, OR); >$100M ratepayer savings (Klamath); $168K avg. cost per

meter height of dam removal (national)

$3.3M-$88.1M avoided annual O&M per dam (OR); $165.2B deferred
repair costs (national)

+$858.7M/yr recreational fishing (Lower Snake R.); +$196.8M/yr
commercial; +$27.2M/yr recreational (Edwards Dam, ME); $63-
$79/day per angler (national)

$460.5M-$551.8M/yr (Lower Snake R.); $59.1M/yr (Elwha, WA);
$2.1M/yr boating (Edwards, ME); $52-$57 /visitor day (national)

$297.5M-$407.8M total output, 1.88 multiplier, 9 jobs created per $1
million spent on removal activities (CA); $12.8M output, ~100 jobs (MI)
$12.1M output, 83 jobs (Gold Ray Dam, OR)

+$20,377 per riverfront property near free-flowing river (WI); pre-
removal disamenity discount of $5,949 shrank to $1,215 post-removal
(ME)

$422K-$1.95M avoided emergency response per dam removal project
(NE U.S.); ~$6.5B dam failure consequences nationally; $189B-$521B
annual U.S. flood costs

$1.73B-$3.57B construction cost and $309M-$557M present-worth
O&M and replacement costs across four water supply replacement
alternatives (Lower Snake R. dams); draft values undergoing public
comment and subject to change

White homeowners captured ~$198M more in equity gains (southern
US); Karuk salmon consumption fell from ~450 lbs/person/yr
historically to under 5 Ibs/person/yr (Klamath)

b

Source(s)

MA DFG, 2015; PSU, 2018;
Lawson, 2016; EWEB, 2024;
Warnock, 2025; Jumani, 2026

PUC of Oregon, 2010; Portland
Water Bureau, 2023; ASDSO, 2025

Save Our Wild Salmon, 2007;
Kruse & Scholz, 2006; Graber et
al., 2001; Lawson, 2016

Loomis, 2002; Save Our Wild
Salmon, 2007; Graber et al., 2001;
Lawson, 2016

BACEI, 2023; Makombe, 2003;
Samonte et al., 2017

Provencher et al., 2008; Lewis et
al., 2008

Lawson, 2016; DHS, 2011; JEC,
2024

Jacobs Engineering Group Inc. for
Bureau of Reclamation, 2024
(draft)

Galster et al., 2024; Diver et al.,
2024



Across these nine categories, the evidence base is strongest for large dams, particularly high-profile projects in the Pacific Northwest
and Northeast such as the Klamath, Elwha, and Snake River removals. Evidence for small and medium-sized dams, which represent
the majority of removal candidates nationally, is more limited. Key unanswered questions include:

The lifecycle cost savings from replacing small diversion structures with modern water delivery alternatives,
The net flood risk reduction benefit of removal for small and medium dams, and
How to reliably quantify economic impacts on tribal and low-income communities.

Closing these gaps efficiently will require research designs that address multiple data gaps simultaneously. These studies could
include multi-site studies applied to small dams, institutional analyses of how funding mechanisms shape project outcomes, and/or a
next-generation flagship case study scoped to include flood risk, property values, and equity impacts alongside standard fisheries and
recreation assessments. These studies would serve to close several gaps simultaneously. As the evidence base grows, decision-makers
will be better equipped to assess the full economic case for dam removal across a wider range of project contexts.
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Introduction

Dam infrastructure across the United States is aging. Tens of thousands of dams have outlived their
original purposes, and dam owners, utilities, and public agencies increasingly must decide whether
to continue investing in maintenance and upgrades or pursue removal. This white paper was
produced by Greene Economics on behalf of Resources Legacy Fund’s Open Rivers Fund program
to help decision-makers navigate that choice. It summarizes available research regarding the costs
of maintaining aging dams and the economic benefits that can result from removing them.

The findings presented here draw on studies that quantify the economic costs and benefits of dam
removal using a range of methods including benefit-cost analysis, hedonic property valuation,
travel cost modeling, input-output analysis, and regulatory cost accounting. These studies were
catalogued in a searchable Airtable database with key metadata including geographic scope,
economic impact category, and monetary values all standardized to 2025 US dollars (USD). The
database is hosted on the Open Rivers Fund website (https://openriversfund.org/economic-
benefits-of-dam-removal/).

The nine economic impact categories covered offer a structured way to think about the full
economic picture of dam removal. The dollar values documented across studies are not directly
transferable from one project to another; they depend heavily on dam size, watershed scale, fish
populations, downstream conditions, and regional economic context. When the context of a
specific dam is well understood, however, these values can help decision-makers estimate the order
of magnitude of economic benefits associated with removal.

Economic Benefits and Costs of Dam Removal

The following subsections summarize research findings for each of the nine economic impact
categories. Each section leads with the most compelling and transferable dollar values from the
research, followed by context on what drives variation.

01 Maintenance versus Removal Cost Comparisons

Aggregate net national savings if all federal and non-federal U.S. dams in need of
$ 8 1 . 6 B repair were removed rather than rehabilitated or restored.

LAWSON, 2016


https://openriversfund.org/economic-benefits-of-dam-removal/
https://openriversfund.org/economic-benefits-of-dam-removal/

When the full cost of maintaining a dam is compared to the cost of removing it, removal is often the
more economical choice. Three small dam removal projects in Massachusetts were on average 60
percent less expensive compared to 30-year operation and maintenance costs, with site level
savings ranging from 70 to 99.5 percent. Including three additional culvert removal projects,
average cost savings were approximately $760,000 per project relative to 30-year repair and
maintenance costs. Across a national sample of projects, net savings from removal ranged from
$450,000 to $35.9 million per project. At the national scale, it is estimated that removing all
federal and non-federal U.S. dams in need of repair could save more than $81.6 billion in aggregate
rehabilitation costs.® 2. 3 Figure 1 shows both the cost to repair/rehabilitate/relicense and the cost
to remove aging dams for seven case studies.

Figure 1. Repair/Rehabilitate /Relicensing Cost vs. Removal Cost
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Bartlett, Briggsville, Whittenton Pond, Soldier Creek, and Edwards Dam are plotted against the left axis; Condit Dam
and the Lower Klamath River Dams, substantially larger in scale, are plotted against the right axis. Klamath
relicensing figure includes $600M capital + $88M O&M over a 40-year license term. Soldier Creek removal cost is
reported only as “less than a third” of the $11M rehab estimate; $3.67M is an implied upper bound, not a confirmed
figure. Sources: Public Utility Commission of Oregon 2010, Kruse, S.A., & Scholz, A.J. 2006, Massachusetts Department
of Fish and Game, Division of Ecological Restoration 2015, Lawson, M. 2016.

For utility-owned hydroelectric dams, the economics can extend into hundreds of millions of
dollars. Decommissioning the Leaburg Hydroelectric Project in Oregon avoided an estimated $153

1 Massachusetts Department of Fish and Game, Division of Ecological Restoration. 2015. Economic & Community Benefits from Stream
Barrier Removal Projects in Massachusetts. March. Prepared by Industrial Economics, Inc. mass.gov

2 Lawson, Megan, Ph.D. 2016. Dam Removal: Case Studies on the Fiscal, Economic, Social, and Environmental Benefits of Dam
Removal. October. headwaterseconomics.org

3 Portland State University. 2018. Big savings in removing dams over repairs. Science Daily, May 29. sciencedaily.com


https://www.mass.gov/doc/phase-3-economic-community-benefits-from-stream-barrier-removal-projects-in-massachusetts/download
http://headwaterseconomics.org/economic-development/local-studies/dam-removal-case-studies
https://www.sciencedaily.com/releases/2018/05/180529092140.htm

million in capital investment. Removing the four Klamath River dams was projected to save
PacifiCorp customers more than $100 million in service costs over time. Cost predictor tools
developed by researchers can help estimate removal costs based on dam height, length, river
discharge, and geographic region, providing a useful planning-level anchor for early-stage cost-
benefit comparisons.* 5. ¢ Research tracking actual expenditures before and after removal,
particularly for small and non-hydroelectric dams would strengthen the evidence base.

02 Avoided Maintenance Costs

Estimated avoided O&M per year for the Klamath River hydroelectric project over a

$ 8 8 - 1 M 40-year relicensing term.

PUC OF OREGON, 2010

Maintaining a dam over the long term carries substantial costs that dam removal eliminated,
particularly for hydroelectric dams. Oregon-specific analyses provide the clearest evidence of this.
Annual avoided operation and maintenance (O&M) costs for the Klamath River hydroelectric
project were estimated at $88.1 million per year over a 40-year relicensing term, while a smaller
urban hydroelectric project in Portland generated an estimated avoided cost of $3.3 million per
year under a 45-year relicensing scenario. These values reflect the cost of regulatory compliance,
including fish passage requirements and protection, mitigation, and enhancement (PM&E)
measures, layered on top of routine O&M expenses.”: 8

At the national scale, a 2025 estimate by the Association of State Dam Safety Officials found that
rehabilitating all 88,957 non-federal aging dams across the United States would cost approximately
$165.2 billion, representing the cumulative investment required to bring existing structures up to
safe operating condition. Avoided maintenance costs for non-hydroelectric dams (irrigation
diversions, flood control structures, and obsolete mill dams) are underreported in the research
reviewed. ?

03 Commercial and Recreational Fisheries

Projected recreational fishing benefits from removing the four

‘ $ 8 5 8 ] 7 M p er y e ar g(l);«g:lé i/il/aylf River dams; commercial fishing benefits add

SAVE OUR WILD SALMON, 2007

4+ Eugene Water & Electricity Board. 2024. Decommissioning the Leaburg Hydroelectric Project. eweb.org

5 Warnock, S. 2025. How Dam Removals Sustain & Enhance Natural Capital — Part One. uniqueplacestosave.org

6 Duda, et al. 2023. Patterns, Drivers, and a Predictive Model of Dam Removal Cost in the United States. Front. Ecol. Evol. 11:1215471.
frontiersin.org

7 Public Utility Commission of Oregon. 2010. In the Matter of PacifiCorp, dba Pacific Power, Application to Implement the Provisions of
Senate Bill 76. Order No. 10-361, September 16, 2010. apps.puc.state.or.us

8 Portland Water Bureau. 2023. Technical Memorandum to FERC Project Team: FERC Relicensing Consideration — Benefit Cost
Analysis. March 29. portland.gov

9 Association of State Dam Safety Officials, Inc. (ASDSO). 2025. The Cost of Rehabilitating Dams in the U.S.: A Methodology and
Estimate. March. damsafety.org/CostofRehab


https://www.eweb.org/projects/mckenzie-river-hydro-projects/decommissioning-the-leaburg-hydroelectric-project
https://uniqueplacestosave.org/news/dam-removals-natural-capital-part-one
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2023.1215471/full
https://apps.puc.state.or.us/orders/2010ords/10-364.pdf
https://www.portland.gov/hydroelectricity/documents/ferc-relicensing-consideration-benefit-cost-analysis-memo/download
https://damsafety.org/CostofRehab

Fisheries recovery is among the most well-documented and financially significant economic
benefits of dam removal. The range of documented values is wide, reflecting differences in
watershed scale, fish population potential, and market conditions. Projected recreational fishing
benefits from removing the four Lower Snake River dams in Idaho and Washington reach $858.7
million per year; commerecial fishing benefits from the same removal are estimated at $196.8
million per year. For project-level benchmarking, the value added per salmon caught by
recreational anglers is estimated at $318 per fish, and per day recreational fishing values range
from $63 to $79 depending on species. 10 11, 12

Smaller project examples document meaningful, if more modest, gains. Recreational fishing on the
Kennebec River following removal of Edwards Dam in Maine generated an estimated $27.2 million
per year in economic benefit. At the smaller end, Marion Dam removal in Michigan generated
$79,851 per year in non-market recreational fishing benefits from an additional 2,051 fishing trips
annually. The research is dominated by large-dam case studies in the Pacific Northwest and
Northeast; per-day angler values and per-fish values are the most transferable metrics for smaller
projects, and studies on smaller dams in more diverse geographies remain a priority. 13

04 River Recreation and Other Tourism

Total annual river recreation benefits following Lower Snake

$ 5 5 1 . 8M p er ye ar River dam removal (one estimate; another finds $460.5M/yr).

LOOMIS, 2002; SAVE OUR WILD SALMON, 2007

Free-flowing rivers attract visitors and support outdoor recreation economies. The largest
documented values come from studies of the Lower Snake River, where total annual river
recreation benefits following dam removal were estimated at $551.8 million by one study and
$460.5 million by another using different methodologies. These figures reflect the scale of a major
river system and a large, well-established recreation market. Removal of the Elwha and Glines
Canyon dams in Washington generated an estimated $59.1 million per year in visitor expenditures,
associated with an additional 500,000 visitor days annually. More broadly applicable benchmarks
include per-visitor estimates of $57 per day for sport fishing and wildlife viewing and $52 per day
for swimming. 14 15. 16 In all cases, practitioners should measure recreation benefits as the net
change from dam-era conditions to free-flowing river conditions to avoid overstating gains.

10 Save Our Wild Salmon. 2007. Revenue Stream: An Economic Analysis of the Costs and Benefits of Removing the Four Dams on the
Lower Snake River. wildsalmon.org

11 Kruse, S. A., and A. J. Scholz. 2006. Preliminary economic assessment of dam removal: The Klamath River. Ecotrust, Portland, OR.
sites.lafayette.edu

12 Graber, B., C. Yap, and S. Johnson. 2001. Small Dam Removal: A Review of Potential Economic Benefits. October.
americanrivers.app.box.com

13 Makombe, Tsitsi. 2003. Evaluation of economic benefits and impacts of the proposed removal of the Marion Dam in Osceola County,
Michigan. No. 10969. Michigan State University, Dept. of Agricultural, Food, and Resource Economics. ageconsearch.umn.edu

14 Loomis, John. 2002. Quantifying recreation use values from removing dams and restoring free-flowing rivers: A contingent behavior
travel cost demand model for the Lower Snake River. Water Resources Research 38(6). agupubs.onlinelibrary.wiley.com

15 Save Our Wild Salmon. 2007. Revenue Stream: An Economic Analysis of the Costs and Benefits of Removing the Four Dams on the
Lower Snake River. wildsalmon.org

16 Graber, B., C. Yap, and S. Johnson. 2001. Small Dam Removal: A Review of Potential Economic Benefits. October.
americanrivers.app.box.com


https://www.wildsalmon.org/facts-and-information/revenue-stream-2.html
https://sites.lafayette.edu/raicha/files/2011/01/Siskiyou_Co_Economic_Assessment1.pdf
https://americanrivers.app.box.com/s/o24wmq2j6nx8v5pm1at2iec477h6iwas
https://ageconsearch.umn.edu/record/10969?v=pdf
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2000WR000136
https://www.wildsalmon.org/facts-and-information/revenue-stream-2.html
https://americanrivers.app.box.com/s/o24wmq2j6nx8v5pm1at2iec477h6iwas

Recreation benefit studies are almost entirely absent for small dam removals, representing a
significant gap given that small dams represent the majority of removal candidates nationally.

o5 Regional Economic Impacts of Dam Removal Activities

Economic output multiplier for the Potter Valley Project removals, with ~9 jobs
1 . 8 8 X created per $1 million spent on removal activities (CA).

BACEI, 2023

Dam removal generates direct construction employment and regional economic activity during the
removal process, as well as longer-term benefits because restored rivers attract fishing, recreation,
and tourism. Project-scale examples illustrate the range of outcomes. A study of the proposed
Potter Valley Project dam removals in California estimated total economic output from the removal
process at $297.5 million to $407.8 million, with an economic multiplier of 1.88 and approximately
9.0 jobs per million dollars spent on removal activities. Removal of the Gold Ray Dam on the
Rogue River in Oregon generated an estimated $4.7 million in labor income, 83 jobs, and $12.1
million in total economic output. Marion Dam removal in Michigan generated $12.8 million in
statewide output and approximately 100 jobs. Practitioners conducting regional economic analyses
should rely on area-specific models rather than applying multipliers from other regions. 17 18, 19

o6 Property Values and Insurability

Premium for properties adjacent to a free-flowing river vs. comparable homes near
-+ $ 2 0, 3 7 7 a dam or recent dam removal — roughly 10.9% of local home values (WI).

PROVENCHER ET AL., 2008

Dam removal can increase nearby property values by restoring the aesthetic and ecological
character of free-flowing waterways. The most rigorous evidence comes from two hedonic property
value studies. In south-central Wisconsin, properties adjacent to a free-flowing river were worth
approximately $20,377 more than comparable properties near a dam or recently removed dam site,
representing roughly 10.9 percent of average local home values. Though this is not a direct
comparison between home value with or without a dam present, it does highlight the value a free-
flowing river has on property value. In Maine, before Edwards Dam was removed, homes within a
half mile of the site sold for a discount of approximately $5,949 relative to comparable homes
farther away, reflecting a disamenity effect. After removal and river restoration, that discount
shrank to $1,215, indicating that dam presence had been suppressing nearby property values. These
are the only two studies that quantify this relationship in dollar terms, and neither examine large
dam removals or western US markets. Several other studies note an association between dam

17 Bay Area Council Economic Institute. 2023. The Economic Benefits of Removing the Potter Valley Project Dams. bayareaeconomy.org
18 Samonte, G., et al. 2017. Socioeconomic Benefits of Habitat Restoration. NOAA. repository.library.noaa.gov

19 Makombe, Tsitsi. 2003. Evaluation of economic benefits and impacts of the proposed removal of the Marion Dam in Osceola County,
Michigan. No. 10969. Michigan State University. ageconsearch.umn.edu


https://www.bayareaeconomy.org/report/the-economic-benefits-of-removing-the-potter-valley-project-dams/
https://repository.library.noaa.gov/view/noaa/15030
https://ageconsearch.umn.edu/record/10969?v=pdf

removal and property value without assigning a monetary figure. 20- 21 It is also worth noting that
dam removal has the potential to, at least temporarily, decrease the value of properties adjacent to
recreational reservoirs, which may be drained through dam removal, although results from
research on this topic remain inconclusive.

On insurability, the presence or removal of a dam has limited direct effect on flood insurance
premiums under the National Flood Insurance Program (NFIP). This program provides flood
insurance to property owners in participating communities. However, high-hazard dams can affect
a community score under the NFIP Community Rating System (CRS), which awards discounts on
flood insurance premiums to communities that adopt floodplain management practices beyond
minimum standards. Dam removal that reduces downstream or upstream flood hazard might
improve community CRS classification and lower premiums for residents in the affected floodplain.
The implications vary by community and dam type and warrant site-specific assessment.

07 Flood Risk Reduction

Avoided emergency response and public safety costs per project across

$4‘ 2 2 K— $ 1 . 9 5 M New England case studies.

LAWSON, 2016

Aging and structurally deficient dams pose real flood risk. The most directly applicable values for
practitioners come from New England case studies, where avoided emergency response and public
safety costs ranged from $422,500 for a small Massachusetts dam to $1.95 million for a larger
project in the same state, with comparable estimates of $1.04 million (Rhode Island) and $1.43
million (Connecticut). For a larger dam, the projected total economic consequences of dam failure
have been estimated at approximately $6.5 billion for the sudden failure of Blue Dam (a national
facility). Looking more broadly, annual U.S. flooding costs from all causes range from $189 billion
to $521 billion. 22, 23, 24

A complete benefit-cost assessment must weigh avoided failure damages against any reduction in
downstream flood protection, since functioning dams do detain storm runoff and some were built
specifically for flood control. For dams rated high-hazard, structurally deficient, or nearing end of
design life, the risk of uncontrolled failure generally outweighs any residual flood control benefit,
but this trade-off must be evaluated project by project. The available evidence is concentrated in
the northeastern United States; studies examining net flood risk for small and medium dams in the
Pacific Northwest are a priority gap.

20 Provencher, B., H. Sarakinos, and T. Meyer. 2008. Does small dam removal affect local property values? An empirical analysis.
Contemporary Economic Policy 26(2): 187—197. ageconsearch.umn.edu

21 Lewis, L. Y., C. Bohlen, and S. Wilson. 2008. Dams, dam removal, and river restoration: A hedonic property value analysis.
Contemporary Economic Policy 26(2): 175—186. gulfofmaine.org

22 Lawson, Megan, Ph.D. 2016. Dam Removal: Case Studies on the Fiscal, Economic, Social, and Environmental Benefits of Dam
Removal. October. headwaterseconomics.org

23 U.S. Department of Homeland Security. 2011. Dams Sector: Estimating Economic Consequences for Dam Failure Scenarios.
September. damsafety.org

24 U.S. Joint Economic Committee. 2024. Flooding Costs the U.S. Between $179.8 and $496.0 Billion Each Year. June 10. jec.senate.gov


https://ageconsearch.umn.edu/record/10280/files/stpap501.pdf
https://www.gulfofmaine.org/kb/uploads/14198/LewisEtAl08.pdf
http://headwaterseconomics.org/economic-development/local-studies/dam-removal-case-studies
https://damsafety.org/sites/default/files/files/DamsSectorConsequenceEstimation_EconomicConsequences.pdf
https://www.jec.senate.gov/public/index.cfm/democrats/2024/6/flooding-costs-the-u-s-between-179-8-and-496-0-billion-each-year

08 Alternative Water Delivery Infrastructure

EVIDENCE GAP No studies have been identified that quantify cost savings from this infrastructure transition in a
dam removal context — one of the most significant gaps in the dam removal economics research.

Replacing aging diversion structures such as push-up dams and low-head weirs with modern
alternatives like instream pumps and screened pump stations can reduce long-term costs of water
delivery and supply. The economic case for this type of transition rests on four categories of cost
savings: reduced annual maintenance and reconstruction, lower water losses from seepage and
evaporation, lower Endangered Species Act (ESA) compliance costs, and reduced ecological
liability. No research has been identified that quantifies cost savings from replacing smaller
diversion structures in a dam removal context; practitioners must still rely on professional
judgment and site-specific analysis when building that financial case, and this remains one of the
more significant gaps in dam removal economics research.

09 Disproportionate Impacts and Equity

4_ 5 O o< 5 Collapse in Karuk Tribe per-capita salmon consumption (pounds
per person per year) from historical levels to recent decades, tied

to the Klamath River dams.

Ibs/person/year ....o.....

Dams have not affected all communities equally, and neither do dam removals. A study of large
dam removals in the U.S. South found that removal decisions by local and state government
owners were positively associated with the proportion of nearby white residents. White
homeowners in dam removal areas captured approximately $198 million more in home equity
gains than non-white homeowners in comparable areas, a gap equivalent to roughly $7,860 per
non-white household. These findings are regionally specific and should not be generalized without
further research, but they highlight the importance of intentional equity analysis in public dam
removal programs. 25

Tribal communities have experienced severe subsistence and cultural losses from dam construction
and operations that conventional economic methods cannot adequately capture. Research on the
Karuk Tribe and the Klamath River dams documents a collapse in per-capita salmon consumption
from an estimated 450 pounds per person per year historically to under five pounds per year in
recent decades. The resulting harms span nutrition, public health, ceremonial practice,
intergenerational knowledge transfer, and cultural continuity. Dam removal in this context
functions as restorative justice as well as economic investment. Practitioners working in contexts
with environmental justice or tribal implications should supplement standard economic analyses
with community-engaged social impact assessment and explicit distributional analysis of who bears

25 Galster, G., J. Galster, and K. Vachuska. 2024. Quantifying the Disparate Racial/Ethnic Impacts of Dam Removals. J Econ Race Policy
7: 9—26. doi.org/10.1007/s41996-023-00127-X


https://doi.org/10.1007/s41996-023-00127-x

costs and receives benefits. Quantitative analyses of disproportionate impacts are almost entirely
absent for small and medium dam removals and for geographies outside the U.S. South. 26

*» Dam Removal Funding Programs

Funding a dam removal project is among the most significant practical challenge dam owners,
conservation advocates, and local governments face. Costs range from hundreds of thousands of
dollars for small structures to hundreds of millions of dollars for larger dams requiring sediment
management, environmental mitigation, or significant permitting work. No single federal or state
program provides sufficient funding to cover the full cost of most projects.

Federal funding for dam removal is distributed across multiple agencies, including;:

USFWS National Fish Passage Program (NFPP): A consistent federal source, funding
approximately 40 dam removal projects between 2015 and 2018 with an average grant size of
approximately $49,500. Recently, annual funding is limited ($15 million in FY26), though the
Infrastructure Investment and Jobs Act (IIJA) boosted the program to $40 million per year.

NOAA Community-Based Restoration Program (CBRP) and Pacific Coastal
Salmon Recovery Fund (PCSRF): Provides grants to tribes and states in California,
Oregon, Washington, Idaho, and Alaska. The IIJA directed $80 million per year to CBRP and
$34.4 million per year to PCSRF.

Bureau of Reclamation WaterSMART: Two relevant sub-programs; the Environmental
Water Resources Projects program (the IIJA funded at $40 million per year but is now at an
all-time low of $16 million in FY26) and the Aquatic Ecosystem Restoration Program (the IIJA
boosted funding to $50 million per year for five years). Both fund dam and barrier removal in
the western United States through competitive grants.

U.S. Forest Service Collaborative Aquatic Landscape Restoration Program and
Legacy Roads and Trails Remediation Program: The IIJA dedicated $10 million within
Legacy Roads and Trails for non-hydropower USFS dam removal and $80 million for aquatic
connectivity under the Collaborative Aquatic Landscape Restoration Program, helping address
the USFS $230 million in deferred dam maintenance.

USACE Ecosystem Restoration Authorities: May fund dam removals, with projects
capped at $10 million in federal funding. Large dam removals may also be authorized directly
by Congress through the biennial Water Resources Development Act (WRDA), or through
USACE’s Continuing Authorities Program (CAP) Section 206 authority for Aquatic Ecosystem
Restoration, which carries a $15 million federal cap and requires a sponsor to cover 35 percent
of costs.

FEMA Hazard Mitigation Grant Program, Pre-Disaster Mitigation Program, and
Building Resilient Infrastructure and Communities (BRIC): Newer pathways,
particularly for high-hazard dams where benefit-cost calculations demonstrate flood damage
reduction. FEMA also administers the Rehabilitation of High Hazard Potential Dams Grant
Program (the IIJA increased funding to $585 million from 2022-2026), though most state dam
safety programs have historically favored repair over removal.

26 Diver, S., et al. 2024. Recasting Klamath Dam Removal as Eco-Cultural Revitalization and Restorative Justice through Karuk Tribal
Leadership. Water 16(16): 2295. doi.org/10.3390/w16162295
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NRCS Watershed Protection and Flood Prevention Operations Program (WFPQO)
and Watershed Rehabilitation Program: WFPO is more commonly used for small dam
construction. The Watershed Rehabilitation Program helps fund rehabilitation of aging dams
but is over-subscribed with a backlog.

DOT National Culvert Removal, Replacement, and Restoration Grant Program:
DOT received $1 billion over 2022—2026 under the IIJA for aquatic connectivity projects. The
program requires DOT to consult with NOAA Fisheries and USFWS on project prioritization
and funding awards and allows up to 2 percent of funds to cover staffing at both agencies. 27 28

Beyond federal grants, dam removal can be funded through regulatory compliance mechanisms,
state programs, and local finance tools. Under Clean Water Act Section 404, compensatory
mitigation requirements have funded removals such as the Bloede Dam in Maryland ($21 million)
and Natural Resource Damage Assessment (NRDA) settlements have contributed approximately
$1.1 million per project in documented cases. Active state grant programs exist in at least 14 states.
At the local level, tax-increment financing and special tax districts have been used in Midwest
communities where dam removal is embedded in broader riverfront redevelopment. 22

The appropriate funding strategy depends on dam characteristics and project purpose. Small, non-
hydroelectric dams with fish passage barriers are best suited for USFWS and state fisheries
programs. High-hazard dams may qualify for FEMA mitigation funding. Projects embedded in
habitat restoration plans may access Bureau of Reclamation or USFS programs. Projects in
watersheds affected by pollution events may attract NRDA funding. Multi-benefit projects that
incorporate both ecological and public safety goals can meaningfully expand funding eligibility.

Priorities for Future Research

The evidence base for dam removal economics is substantial but uneven. Research is strongest for
large dams, particularly the Klamath, Elwha, Snake River, and Edwards projects, and weakest for
small, non-hydroelectric dams in the US. Three gaps recur across nearly every category: non-
hydroelectric dam types are understudied, multi-year before-and-after tracking of actual costs and
benefits is rare, and geographic coverage is concentrated in the Northeast and a handful of Pacific
Northwest projects.

Each economic category has data gaps, which are highlighted in the sections above. Taken together,
the highest-priority research needs cluster around three recurring gaps:

Actual (not projected) costs for small, non-hydroelectric dams outside Oregon and the Pacific
Northwest;

Net benefit calculations that weigh costs against avoided risks, lost services, or foregone
benefits, rather than costs alone, for flood risk and fisheries; and

27 Walls, M., and L. Shabman. 2020. Funding Options for Dam Removal in the United States. Resources for the Future. rff.org

28 Shabman, L., and K. Stephenson. 2020. Funding Dam Removals Through Section 404 and Natural Resource Damage Regulatory
Compliance. Resources for the Future. rff.org

29 Walls, M. 2020. State and Local Funding for Dam Removal in the United States. Resources for the Future. rff.org
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Reliable methods for quantifying impacts that don't reduce neatly to dollar figures, including
property values, equity effects on tribal and low-income communities, and the real-world
returns on funding programs.

Closing these gaps would do more to inform near-term removal decisions than any single category-
specific study, since the same underlying data (actual avoided O&M costs, consistent before-and-
after metrics, and broader geographic coverage) would answer multiple questions at once. Because
the same underlying gaps recur across categories, a small number of well-designed studies could
close multiple research questions at once. Three study designs are worth prioritizing.

A multi-site programmatic study modeled on the 2015 Massachusetts stream barrier removal
analysis, which evaluated six small structures under a consistent 30-year cost comparison
framework, could be applied to small, non-hydroelectric dams and would simultaneously address
avoided maintenance costs, maintenance versus removal, and, potentially, river recreation and
fisheries questions as well. Including at least one diversion structure slated for replacement with a
modern alternative in the multi-site programmatic study would also generate the first quantitative
data on alternative water delivery cost savings for small dams. Therefore, one coordinated effort
across five to ten sites could plausibly inform four or more priority questions.

An institutional funding comparison extending the Fostvedt et al. 2020 analysis of small dam
removals in Washington and Oregon to a larger sample, paired with retrospective tracking of
funding sources and economic outcomes, would address both the dam removal funding programs
question and the regional economic impacts gap. Though these two categories are rarely studied
together, they share the same underlying data needs.

A next-generation flagship case study, built around a planned small or medium non-hydroelectric
removal and deliberately scoped to include flood risk, property value, and disproportionate impacts
analysis alongside standard fisheries and recreation assessments, would fill the categories that even
the most thorough studies have left unmeasured. If a proposed project has tribal or environmental
justice communities downstream, a stated-preference survey component would generate the first
quantitative non-market value estimates for those communities in a dam removal context.
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