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EXECUTIVE SUMMARY
Policymakers have long debated removing the four dams on the Lower Snake River, but most analyses have focused on 
regional and national costs and benefits while overlooking the economic implications for adjacent communities. This report 
examines the economies of Lewiston and Clarkston—in Nez Perce County, Idaho, and Asotin County, Washington—and 
what those communities can expect if the dams are removed.

The local economy is lagging. 
Despite broader prosperity across eastern Washington and northern Idaho since 2001, Nez Perce and Asotin counties 
have fallen behind on nearly every key economic measure, including population growth, employment, per capita 
income, and poverty reduction. The region is aging rapidly—73% of population growth between 2010 and 2024 came 
from residents 65 and older—and it attracts new residents at less than half the rate of the broader region. These trends 
point to long-term challenges in sustaining a working-age population and workforce.

Transition planning and investment are essential. 
Energy infrastructure transitions are cultural as well as economic shifts. Communities that have successfully 
navigated similar transitions have done so by planning early, building on existing local strengths, making visible and 
equitable investments in workforce and economic diversification, and centering community voices in the process.

Recommended investments to support a successful transition include establishing a long-term transition endowment 
for local governments, developing community-owned renewable energy projects, and funding residential and 
commercial energy efficiency programs.

The Lower Snake River dams have not delivered broad economic prosperity to the communities that host them. 
Evidence from comparable dam removals across the country shows that removal does not disrupt local economies, but 
with intentional planning and investment, it may open new economic development opportunities built around a free-
flowing river.

Electricity replacement is underway. 
The four Lower Snake River dams generate roughly 700 average megawatts annually, representing about 10–12% of 
the Bonneville Power Administration’s energy supply. While substantial, this scale of generation is being developed 
elsewhere in the United States through wind, solar, nuclear, and other projects. Some analyses estimate modest 
electricity rate increases from replacement, but the dams also carry growing costs for operations, maintenance, and 
fish and wildlife mitigation that factor into those same rates.

Dam removal does not disrupt local economies. 
A statistical analysis of 24 dam removal projects across the country found no significant negative effects on 
employment, population, or earnings per job in surrounding communities following removal. In fact, dam removal 
was associated with modest improvements in per capita income and non-labor income growth. Forecasts for Nez 
Perce and Asotin counties suggest that dam removal would produce outcomes comparable to—or slightly better 
than—leaving the dams in place.

The dams are not driving the local economy. 
The largest employers in the region—government, healthcare, and manufacturing—have no meaningful connection 
to the dams. The sectors most tied to dam infrastructure and related services such as barging (farming, utilities, 
transportation, and agricultural services) have remained largely flat for two decades and have contributed little to 
recent economic growth.
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1. INTRODUCTION
Policymakers have debated whether to remove 
the dams along the Lower Snake River for many 
years. The research evaluating the benefits and 
costs of removing these dams has focused largely 
on the Pacific Northwest and country, overlooking 
the implications of dam removal on adjacent 
communities. This report focuses specifically on 
the economies of the communities of Lewiston and 
Clarkston in Nez Perce County, Idaho, and Asotin 
County, Washington, and opportunities these 
communities can expect economically if the dams 
on the Lower Snake River are removed. 

In this report we provide economic context for the 
Lower Snake River region, a statistical analysis 
of the socioeconomic conditions near other dam 
removal projects after the dams were removed, and 
a discussion of the potential to replace the electricity 
generated by these four dams. This report concludes 
with a discussion of potential investments that would 
be needed to ensure the Lewiston-Clarkston area 
can thrive after the dams are removed.

Photo courtesey Idaho Rivers United
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2. SOCIOECONOMIC CONTEXT FOR NEZ PERCE 
AND ASOTIN COUNTIES

To anticipate the economic implications of removing the dams on the Lower Snake River we must first understand the 
foundation of the local economy today. Since 2001, Lewiston and Clarkston have experienced greater prosperity and an 

improved economic outlook as measured by growth in 
population, employment, and income; lower poverty rates; 
and increased economic diversification. However, much 
of that prosperity has passed by Nez Perce County, Idaho 
and Asotin County, Washington. 

In this section we describe socioeconomic indicators in 
Nez Perce and Asotin counties compared to the broader 
region of eastern Washington and northern Idaho, as well 
as statewide in Idaho, and an overview of the sectors 
supporting the area’s economy today. 

Table 1 summarizes socioeconomic indicators for Nez 
Perce and Asotin counties compared to the broader 
eastern Washington and northern Idaho region as well as 
statewide across Idaho. Current economic indicators—
per capita income, earnings per job, poverty rate, and 
unemployment rate—are similar to the broader region. 
Two demographic metrics—a quickly aging population 
and low migration rate—differ substantially and point to 
potential long-term challenges for this area.

Demographic trends point to long-term challenges
Nez Perce and Asotin counties combined have 65,512 residents. They are rapidly aging communities with relatively low 
rates of new people moving to the community. Between 2010 and 2024, 73% of population growth came from those aged 
65 and older compared to 41% for the broader region. The migration rate into Nez Perce and Asotin counties has been 
substantially lower than the broader region: 5.9 new people moving in per 1,000 residents compared to 10.2 people per 
1,000 residents in the region and 13.9 people per 1,000 residents across Idaho. Together these two data points suggest that 
Nez Perce and Asotin counties have been unable to attract and retain working-age families. Working-age families are vital 
employees for health care and local businesses that provide goods and services for all residents.  

Table 1. Socioeconomic conditions in Nez Perce and Asotin counties compared to eastern Washington and northern Idaho and 
statewide across Idaho.

Nez Perce and  
Asotin counties

Eastern WA and 
northern ID*

Idaho  
Statewide

Per capita income, 2022 $58,310 $56,836 $60,690

Earnings per job, 2022 $63,832 $66,610 $63,559

Total employment, 2022 38,083 878,948 1,190,624

Poverty rate, 2022 13.7% 12.5% 10.5%

Unemployment rate, 2024 3.6% 4.7% 3.7%

Share of population growth from seniors, 2010-2024 73% 41% 36%

Migration rate (2015-2024 average people moving in 
per 1,000 residents)

5.9 10.2 13.9

*Counties include: Adams, Benton, Chelan Columbia, Douglas, Ferry, Franklin, Garfield, Grant, Kittitas, Lincoln, 
Okanogan, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman, and Yakima counties in Washington, and Benewah, 
Bonner, Boundary, Clearwater, Idaho, Kootenai, Latah, Lewis, and Shoshone counties in Idaho.

Photo courtesey EcoFlight
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Growth metrics lag behind comparable communities
While the entire region of eastern Washington and northern 
Idaho has grown substantially since 2001, growth has been 
slower in Asotin and Nez Perce counties. Figure 1 shows 
change in population, employment, per capita income, 
earnings per job, and poverty rates between 2001 and 2022. 
Across all five metrics, performance in Nez Perce and Asotin 
counties has lagged behind the eastern Washington and 
northern Idaho region. Compared to Idaho, Nez Perce and 
Asotin counties lag behind in all metrics except earnings 
per job, which grew 16% in Nez Perce and Asotin counties 
and 12% across Idaho. Poverty rates are measured as the 
percentage point change in the number of people in poverty 
between 2001 and 2022. In the Lower Snake River region, 
the poverty rate decreased from 13% to 12%; in the broader 
eastern Washington and northern Idaho region the poverty rate 
decreased from 15% to 12%. 

Fig. 1. Change in key economic indicators for Asotin & Nez Perce counties compared to eastern Washington and northern Idaho 
and Idaho, 2001-2022.
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Local economy depends on many sectors
The economy of Nez Perce and Asotin counties is led by government, health care, manufacturing, retail trade, and 
hospitality (e.g., accommodations and food services). Together, these industries account for two-thirds of employment in the 
region.1 Figure 2 shows employment in these leading sectors in 2022. 

Counties of eastern Washington and northern Idaho.

Nez Perce
County, ID

Asotin
County, WA
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Fig. 2. Employment in top sectors for Asotin & Nez Perce counties in 2022.
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Table 2 summarizes employment for all sectors in Asotin and Nez Perce counties in 2022, as well as change in employment 
since 2001. While government remains the largest employer, it has been relatively steady since 2001. However, health care 
and manufacturing have seen substantial growth since 2001, highlighting their emergence as an economic strength for this 
region. Several sectors have experienced losses in employment since 2001: Management of companies; arts, entertainment, 
and recreation; “other services,” which includes car repair and personal services like hair salons; farming; agricultural 
services and forestry; and mining. Utilities, retail trade, and wholesale trade have been nearly unchanged since 2001.

Table 2. Employment in all sectors for Asotin & Nez Perce counties from largest to smallest employer, 2022.

Employment, 2022
Share of total 

employment, 2022
Change in employment, 

2001-2022

Government  5,356 14% 44

Health Care & Social Assistance  5,321 14% 1,035

Manufacturing (incl. forest products)  5,244 14% 1,963

Retail Trade  4,330 11% 10

Hospitality  2,815 7% 488

Construction  2,195 6% 279

Other Services  2,030 5% -212

Finance & Insurance  1,967 5% 371

Transportation, Warehousing*  1,868 5% 369

Real estate  1,512 4% 642

Professional, Scientific, Tech Services  1,322 3% 297

Admin., Waste Services  845 2% 153

Wholesale Trade  802 2% 10

Farm*  752 2% -49

Arts, Entertainment, Recreation  551 1% -101

Information  473 1% 45

Educational Services  398 1% 178

Agricultural Services, Forestry, Fishing*  209 1% -32

Management of Companies  152 0.4% -403

Mining  106 0.3% -13

Utilities*  70 0.2% 2

Total Employment  38,083 100%

* Indicates sectors strongly connected to dams.
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3. ECONOMIC IMPLICATIONS OF SIMILAR DAM 
REMOVAL PROJECTS

Dams removed in communities around the United States in recent decades provide an opportunity to understand the 
economic consequences of dam removal. While the Lower Snake River region and Asotin and Nez Perce counties are 
unique communities with unique economic circumstances, the experiences of other communities can provide important 
points of comparison and lessons. 

Statistical analysis and data sources
We identified 24 dam removal projects with similarities to the Lower Snake River dams (Appendix B). We selected 
these projects to represent a geographic range of relatively large dams that had been used for hydropower, agriculture, or 
transportation. These dams all were removed in 2021 or earlier, which provided us with at least one year of economic data 
after the dams were removed. Figure 5 shows the location of these sites. 

Fig. 5. Map of dam removal projects analyzed. 

We compiled economic indicators for counties adjacent to the dams to assess the trends associated with dam removal. 
We compiled publicly available economic data at the county scale from the U.S. Department of Commerce, Bureau of 
Economic Analysis, Regional Economic Accounts.3 We use data from 1970-2022, the most recent year for which we have 
total employment data. We report all income values in 2024 dollars.

We summarized economic growth rates five years before and after dam removal for all 24 dam removal cases. The average 
difference relative to the dam removal year is summarized in Figure 6. 
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Fig. 6. Average economic performance five years before and five years after dam removal across 24 dam removal communities. 
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Details of the statistical modeling approach are summarized in Appendix A. Using results from this model based on the 
economies of other communities after dams were removed, we estimate future economic conditions for Nez Perce and 
Asotin counties if the dams were removed today. The results of this forecast are illustrated in Figure 7. The solid lines are 
the actual growth since 2020; the dashed lines from 2026 to 2030 represent forecasted growth. If the Lower Snake River 
dams were removed, Nez Perce and Asotin counties can expect substantial growth in non-labor income, per capita income, 
and earnings per job while employment and population are expected to remain steady. 

Fig. 7. Actual and forecasted changes in economic conditions for Nez Perce and Asotin counties, 2020-2030.

 

1.02

1.24

1.16

0.9

1

1.1

1.2

1.3

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Gr
ow

th
 fr

om
 2

02
0

Employment

Employment forecasted

Population

Population, forecasted

Per capita income

Per capita income forecasted

Earnings per  job

Earnings per  job, forecasted

We ran a similar analysis to approximate future conditions in Nez Perce and Asotin counties if the dams remained intact. 
Results from the forecasting model predict that if the dams remained intact, future population and employment would be 
nearly identical, earnings per job would be 1.5% higher, per capita income would be 2% lower, and non-labor income would 
be 8% lower than if the dams were removed. 
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4. LOCAL IMPACTS OF ENERGY TRANSITIONS 
Recent years have seen growing electricity demand across the Pacific Northwest, driven by factors such as population 
growth, electrification, and expanding energy-intensive industries, including data centers.4 Forecasts for future demand and 
supply remain uncertain as technology, markets, and policy continue to evolve. Regardless of whether the Lower Snake 

River dams remain in place or are removed, the 
region’s electric grid will require continued 
investment in modernization, transmission 
capacity, and new energy resources to maintain 
reliability and meet changing energy needs.5

For local communities, energy transitions are 
simultaneously economic and cultural transitions. 
Changes to long-standing energy infrastructure 
can affect employment, landscapes, and regional 
identity. Energy infrastructure that operates 
across multiple generations often becomes woven 
into how residents understand their community’s 
history and future. When the time comes to 
retire infrastructure, these connections can be 
challenging to unravel and reimagine. This 
section briefly discusses the technical aspects of 
service replacement alongside the community 
dimensions of energy transitions.

The scale of energy production on the Lower Snake River
The Bonneville Power Administration (BPA) markets and distributes electricity generated by the four Lower Snake River 
Dams: Lower Granite Dam, Little Goose Dam, Lower Monumental Dam, and Ice Harbor Dam. Together, the dams have 
approximately 3,033 megawatts (MW) of installed generating capacity. However, annual electricity production varies with 
water conditions and operating requirements. On average, the four dams generate roughly 700 average megawatts (aMW) of 
electricity each year, representing approximately 10–12% of BPA’s annual energy supply.6

The dams are part of BPA’s broader electricity portfolio, which includes power from 31 federal hydroelectric projects, the 
Columbia Generating Station (a nonfederal nuclear plant), and several small nonfederal power plants.7 In addition to energy 
production, the dams contribute to grid operations by providing dispatchable generation that can help balance supply and 
demand. Replacing electricity generation from the Lower Snake River Dams would likely require a mix of new energy 
projects, storage, transmission upgrades, and other investments in grid efficiency.8 

The scale of electricity generated by the four Lower Snake River Dams is substantial but not unprecedented within the U.S. 
energy system. Across the country, utilities are developing generation projects in the range of several hundred to several 
thousand megawatts. Table 3 below provides examples of large-scale U.S. energy projects that have been completed or are 
under development. These examples illustrate the scale of infrastructure that utilities and developers plan and construct as 
part of the country’s evolving electricity system.

Photo courtesey EcoFlight
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Table 3. Large-scale energy projects completed or under development in the U.S.

Project Type Location
Generating 
Capacity Status*

Chokecherry and Sierra Madre 
Wind Energy Project

Wind Carbon County, Wyoming 3,000 MW Under construction. Scheduled to 
begin operations in 2029.

Plant Vogtle expansion Nuclear Burke County, Georgia 2,200 MW Additional units came online in 
2023 and 2024. 

Bison Generation Station Natural Gas Williams County, North 
Dakota

1,490 MW Construction to begin in 2026. 
Scheduled to begin operations in 
2029- 2030. 

Sunstone Solar Solar Morrow County, Oregon 1,200MW Construction to begin in 2026.

Traverse Wind Energy Center Wind Blaine and Custer Counties, 
Oklahoma

999 MW Started operations in 2022.

Gemini Solar Project Solar Clark County, Nevada 690 MW Started operations in 2024.

Desert Sunlight Solar Project Solar Riverside County, California 550 MW Started operations in 2015.

*Projects that are in development are subject to change. 

Local economic impacts of evolving energy systems
Energy system changes often involve tradeoffs that can affect electricity costs and local economic outcomes. Some analyses 
estimate that replacing the electricity services provided by the four Lower Snake River dams could increase regional 
electricity costs. For example, a 2019 study by ECONorthwest estimated that replacing the dams’ power and associated grid 
services could increase electricity rates in the Pacific Northwest by roughly $1-2 per month, depending on the replacement 
portfolio and market conditions. At the same time, the dams are aging infrastructure that will require ongoing investments 
in operations, maintenance, and capital upgrades over time. In addition, federal spending on fish and wildlife mitigation 
associated with Columbia River hydropower operations has grown substantially in recent decades. The costs of operating, 
maintaining, and upgrading the dams, as well as associated debt payments and wildlife mitigation costs, directly inform 
BPA’s wholesale electricity rates.10

Energy transitions can create new economic opportunities for residents and local governments. Renewable energy projects 
such as wind and solar facilities can generate tax revenue for local governments and lease payments for landowners 
in communities that choose to host them. In contrast, revenues from the federal hydropower system marketed by the 
Bonneville Power Administration primarily flow to the federal power system and regional electricity customers rather than 
directly to local governments near the dams.

Community-owned or cooperative energy projects, such as solar and wind projects, are one way communities can 
participate directly in an energy transition. These models allow residents, landowners, and/or electric cooperatives to invest 
in renewable energy projects and share in the financial benefits through lease payments, ownership shares, or credits on 
electricity bills. The Tennessee Valley Authority supported one of Tennessee’s first utility-scale community solar projects 
through a partnership with the Appalachian Electric Cooperative, allowing cooperative members to subscribe to a shared 
solar installation and receive credits on their electricity bills.11 Similar models could allow communities in the Snake 
River region to capture new economic benefits—such as tax revenue, lease payments for landowners, and local energy 
investments—that are not currently generated by the federally operated hydropower system.

Proactive planning for energy transitions
Planning for service replacement and addressing community impacts requires intentional and sustained investment. 
Research on energy transitions, such as coal plant retirements and other infrastructure closures, shows that communities 
often experience these changes not only as economic shifts but also as changes to local identity and long-standing 
community narratives.12 When major infrastructure is removed or retired, residents may experience uncertainty about their 
economic future, which can contribute to resistance, distrust of outside actors, or increased polarization.

At the same time, research also demonstrates that proactive transition planning can help communities navigate these 
changes more successfully. Because the distribution of costs and benefits from energy transitions can vary significantly 
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across regions and communities, early planning is important for ensuring that local concerns are addressed and that 
transition strategies are equitable.

Research on energy and economic transitions identifies several elements that support successful outcomes:

•	Start planning early. Early transition planning reduces uncertainty for workers, local governments, and businesses and 
allows communities time to identify and invest in new economic development strategies.

•	Create continuity in local economic identities. Communities often adapt more smoothly when transitions build on 
existing skills, infrastructure, or regional strengths rather than introducing abrupt economic change.

•	Prioritize fairness. Energy transitions can place disproportionate burdens on some communities while benefits accrue 
elsewhere. Creating transparent decision-making processes, assessing local impacts, and directing reinvestment toward 
affected areas can help support fairer outcomes.

•	Build trust and empower community members. Transition processes tend to be more effective when they incorporate 
a “people-first” approach that centers community needs, values, and aspirations and allows residents to participate 
meaningfully in decision-making.

•	Provide sustained funding and build capacity. Energy and economic transitions typically unfold over many years 
and require consistent investment, flexible funding, and local capacity. Communities are better positioned to navigate 
transitions when they have access to long-term resources and technical support to carry strategies from planning through 
implementation.

Ultimately, the economic and social outcomes of energy transitions depend heavily on whether communities are 
meaningfully empowered to shape their own futures and whether planning and implementation efforts are supported by 
adequate capacity, sustained funding, and long-term institutional commitment.13
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5. CONCLUSION AND RECOMMENDATIONS 
Researchers have studied the potential costs and benefits of removing the four Lower Snake River dams, but these analyses 
have overlooked the implications for local communities. This analysis focuses on the communities of Nez Perce County, 

Idaho, and Asotin County, Washington and aims to better 
understand the economic opportunities and implications from 
dam removal. 

The prosperity and economic growth experienced in the rest of 
Idaho has not been felt as strongly here. Across several important 
economic metrics, Nez Perce and Asotin counties lag behind 
the broader region. While the dams play a significant role in the 
community’s identity as energy producers, they do not play a 
significant role economically. The local economy depends on 
many sectors, and the largest and fastest-growing sectors do not 
depend on the dams. The sectors that are connected to the dams—
farming, utilities, transportation, and agricultural services—have 
been nearly unchanged for the past 20 years. 

Using a statistical analysis of 24 other dam removal projects from around the country, we find that dam removal projects are 
not associated with economic disruption. Removing the dams may open economic opportunities the area does not currently 
have, like businesses that could capitalize on the free-flowing river. 

Energy transitions are significant economic and cultural transitions for the communities that have been producing this 
energy. Removing the dams on the Lower Snake River would mark a significant transition from several generations’ 
history and relationship to the dams and the river. Research on energy transitions—from coal, nuclear, and other large 
infrastructure changes—shows that local outcomes depend heavily on whether communities have the resources and time 
to plan for the transition. Best practices —such as planning early, capitalizing on local skills and infrastructure, making 
visible and equitable local investments in local workforce and economic diversification, and putting local residents first in 
planning—can ensure that local concerns are addressed and the local impacts are minimized. 

For Nez Perce and Asotin counties, successful transition planning will likely require sustained funding, technical assistance, 
and investments in local capacity. Rural communities often face significant constraints in staff capacity and financial 
resources, which can make it difficult to plan for and implement large economic transitions without outside support. A 
successful support mechanism and potential model is the Colorado Office of Just Transition, which was established to 
support coal-dependent communities and workers as the state shifts away from coal-fired power generation.14 The office 
works with local governments, workers, and regional partners to support economic diversification, workforce transition, and 
long-term economic security. A similar approach could help ensure that communities in the Lower Snake River region have 
access to the planning support and sustained funding needed to navigate long-term change.

Further, local governments and community leaders in Nez Perce and Asotin counties could request a range of community 
benefits to support a successful transition. These investments are most effective when they are guided by a clear regional 
transition strategy rather than implemented as isolated projects. Developing a shared plan similar to transition planning 
frameworks used in coal and industrial regions can help Lewiston and Clarkston define their priorities and ensure that 
available funding is coordinated and directed toward locally identified goals. Examples of potential investments include 
establishing a regional transition endowment to provide stable, long-term funding for local governments; investing in new 
economic opportunities such as community-owned renewable energy projects; and expanding residential and commercial 
energy efficiency programs that reduce energy costs while creating local jobs. Together, these types of investments illustrate 
the kinds of strategies communities may pursue to ensure they have the resources needed to navigate long-term economic 
and energy system changes.

Nez Perce and Asotin counties have hosted the Lower Snake River dams for decades, but the dams have not been local 
economic drivers. The experience of other communities where dams have been removed shows that removing them 
does not disrupt the economy.  With planning and investments, these communities can open new economic development 
opportunities that capitalize on their free-flowing river. 

Photo courtesey Idaho Rivers United
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6. APPENDIX A: STATISTICAL METHODS 
AND RESULTS

We developed a statistical model to evaluate whether dam removal is associated with changes in growth rates of key 
economic indicators after the dams were removed. We use a panel model specification that allows us to account for temporal 
trends affecting all dam regions and unobserved heterogeneity between dam regions, as well as identify any effects, positive 
or negative, of dam removal on economic performance. The model specification follows:

Growth(I)i,t = β0 + β1 post_removali,t + β2 yeart + ui + εi,t

We specify growth for each economic indicator as a five-year moving average, as follows:

Growth(I)i,t = Ii,t – Ii,t-1

Ii,t-1

1
5 Σ

t

t–4

We specify the variables as follows:

I = Individual economic indicators: population, total employment, earnings per job, labor earnings, non-labor income, per 
capita income, earnings per job, farming employment, travel and tourism employment, and timber employment
post_removal = An indicator equal to 0 if the data is prior to dam removal, 1 if the data are after dam removal
year = Year of the data
i = Index for each dam region
t = Index for each year, 1970-2022
u = Unique fixed effect for each dam region
ε = Error term for each dam removal and year

Table A-1 summarizes the parameter estimates and within-dam region model accuracy for each of the economic indicators. 
Coefficients are interpreted as the change in the average growth rate for the economic indicator. For example, the model 
finds that after dam removal, non-labor income in communities near the dam site grows 1.6% faster than before the dam 
was removed. Coefficients on year are interpreted as follows: for every additional year, non-labor income grows 0.07% more 
slowly than the year before, on average. 

We find that dam removal is associated with an increased growth rate in non-labor income and a modest increase in the 
growth of per capita income (0.4% faster). Dam removal is not associated with changes in employment, population, farming 
employment, timber employment, or travel and tourism employment. 

Table A-1. Parameter estimates and model performance for the economic forecasting model.

Growth in… Coefficient on dam removal Coefficient on year
Model fit 

(within-dam region R2)

Employment -.0017194 -.0004072*** 0.1174

Population -.0016184 -.0002009*** 0.1210

Per capita income .0043953* 8.23e-06 0.0059

Earnings per job -.0030416 .0003712*** 0.0380

Non-labor income .0161338*** -.0006625*** 0.0985

Farming employment .0082794 -.0002473 0.0072

Timber employment -.9685488 .0305459 0.0182

Travel and tourism employment -.0021093 .0002811 0.0010

***: significant at ≤0.01; **: significant at ≤0.05; *: significant at ≤0.10

We find that the temporal trend, measured by the coefficient for year, is statistically significant and negative for employment, 
population, and non-labor income; positive for earnings per job; and we find no time trend for per capita income, farming 
employment, timber employment, and travel and tourism employment. 
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 7. APPENDIX B: CASE STUDY DAM 
REMOVAL PROJECTS

Table B-1 contains summary data from the 24 dam removal projects included in this analysis. 

Table B-1: Dam removal projects used in statistical modeling of the Lower Snake River dams.
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Benbow Dam CA Humboldt 2016 Hydroelectric dam built in 1930s on the Eel R. removed for 
safety issues & fish passage. Second-largest dam removal in 
CA at the time. Benbow State Rec Area lost its lake; lakeside 
campgrounds were adapted.

-2% -1% 6% 16%

Big Rapids 
Dam

MI Mecosta 2001 Hydroelectric dam on Muskegon R. removed to improve 
aquatic ecosystems, fish passage, recreation, and public 
safety. After removal, the community constructed a riverwalk. 
Water quality was not degraded. 

5% 7% 1% -2%

Chester Creek 
dams

MN St Louis 2017 Two dams built for recreation on Chester Creek in Duluth 
were removed in 2017 to improve flooding resilience, fish 
passage & habitat. Park used for summer camps, concerts, 
winter ski program; restorers promised little disruption.

-1% -2% 5% 9%

Condit WA Klickitat 
(Skamania,
Yakama Indian 
Reservation)

2011 Hydropower dam built in 1913 on White Salmon R. removed 
because required updates and fish passage cost more than 
decommissioning. Second-tallest U.S. dam to be removed. 
River now features world-class whitewater; heavily used by 
paddlers.  

3% 5% 11% 7%

Cucharas #5 CO Huerfano 2018 Dam constructed in 1910 to capture snowmelt for farm 
irrigation. Began to fail in 1987; nearby wildfire escalated 
threat of flooding; dam removed in 2018. At the time it was 
the third-largest dam removal in the U.S. 

4% 4% -6% 9%

Dillon 
Diversion 
Dam

OR Umatilla 2017 Built for irrigation in 1915 on the Umatilla R.; eventually 
sediment blocked the fish ladder and irrigation ditch access. 
Dam removal reconnected salmon habitat and allowed for 
more reliable irrigation. 

2% 2% 10% 12%

Edwards ME Kennebec 
(Sagadahoc)

1999 Hydroelectric dam built in 1837 on Kennebec R. removed 
because ecological & economic benefits outweighed its 
contribution to hydro, flood control & irrigation. Removal 
improved fisheries, recreation, property values, water quality.

3% 4% 5% 6%

Elwah & 
Glines Canyon

WA Clallam County, 
Olympic Natl 
Park, Lower 
Elwha Tribe

2012 Dam built in 1913 for hydropower was removed to restore 
ecosystem. Removal improved fish runs, recreational & 
commercial fishing; increased jobs & tourism; provided 
cultural benefits for nearby Tribes. 

5% 8% 0% 7%

Fort Dodge 
Hydroelectric 
Dam

IA Webster 2020 Hydroelectric dam built in 1917 on the Des Moines R. became 
degraded. Removed for safety reasons & to improve river 
ecosystem.  Revitalization included creating whitewater 
rapids for kayakers & recreationists.

-1% 4% 2% 2%

George R Dale 
dam

IN Delaware 2019 One of several dams removed on White R. that flows through 
Muncie; maintenance cost more than it was worth. River 
previously degraded by ag & heavy manufacturing pollution. 
Muncie promoting river recreation now; river borders Cardinal 
Greenways rail-trail. 

0% 0% 1% 3%
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Gold Hill 
Diversion 
Dam

OR Jackson 2009 Dam built in 1902 on Rogue R. to divert water for irrigation. 
City of Gold Hill constructed a new municipal water supply 
intake, making the dam obsolete. River recognized for 
whitewater recreation; wild & scenic designation.

4% 4% 4% 7%

Great Works, 
Veazie

ME Penobscot 
(Waldo, 
Hancock); 
Penobscot 
Nation

2013 Penobscot R. hydroelectric dams upstream of Bangor 
removed to restore fish passage & regional ecosystems. 
Now free-flowing river hosts national boating events, races, 
regattas.

-1% 2% 5% 9%

Hogansburg 
Dam

NY Franklin 2016 Hydropower dam built around 1930 removed to  restore fish 
access to 555 mi. fish habitat. First removal of a federally 
licensed dam in U.S. by a Native American tribe (Mohawk); 
part of Tribe’s ongoing land claim. 

-5% -5% 16% 23%

Lock and Dam 
#6

KY Edmonson 2017 Green R. dam used for barges & navigation until 1951. Army 
Corps got congressional approval to de-authorize the 
deteriorated lock and dam (built in 1906) that was affecting 
Mammoth Cave National Park. 

1% 6% -6% 3%

Lower 
Shannock 
Falls

RI Washington 2010 The 1820s obsolete textile mill dam was removed as part of 
a larger habitat restoration project on the Pawcatuck R. The 
mill site was redeveloped to a riverfront park with signage & 
historic photos. 

1% 8% -4% 5%

Mahoning 
River Dams

OH Mahoning 
(Trumbull)

2021 Part of Mahoning River Corridor Revitalization Plan to realize 
a new future for the river as free-flowing. Previously the dam/
river supported the steel industry. Nine dam removals in the 
plan; three removed by 2025. 

0% 3% -5% -6%

Manchester 
Dam

IA Delaware 
(Clayton)

2014 1904 obsolete “nuisance” dam on Maquoketa R. removed for 
town revitalization, including installation of a whitewater park 
that draws people from all over the country. Nearby Charles 
City and Elkader have done the same.

0% 3% -5% 1%

Middle Fork 
Nooksack 
River

WA Whatcom 2020 Dam built in 1961 for Bellingham municipal water supply. 
Removed to restore fish passage and improve salmon 
recovery. The $20M project on Puget Sound was funded by 
public, private & tribal sources.

1% 9% -5% -3%

Ottine Dam TX Gonzales 2016 Obsolete hydropower dam built in 1911 on San Marcos R. 
became a safety hazard. Since its removal the  Texas Water 
Safari annual race to the coast no longer requires portage; 
stretch may be added to Palmetto State Park paddling trails 
downstream to enhance local economy. 

-2% 4% 5% 26%

Payne Branch 
Dam

NC Watuaga 2020 Built in 1924 on the Middle Fork of the New River for 
hydropower, the dam had been  decommissioned since 1972. 
Removal improved water quality, wildlife habitat, fishing & 
swimming. 

2% 10% -2% -1%

Saccarappa 
dams 1 & 2

ME Cumberland 2019 Two obsolete 1911 hydroelectric dams were removed from 
Presumpscot R. to assist migratory fish critical for lobster 
fishery. Also enhanced economy & recreation as the 
Westbrook riverfront area was revitalized. 

2% 4% 5% 7%

San Clemente 
Dam

CA Monterey 2015 Built in 1915 on Carmel R. for water supply for Monterey 
Peninsula. Dam declared seismically unsafe by the state, 
threatened 1,500 homes & buildings. Removal expanded park 
lands. Largest dam removal project in CA at the time.

1% 1% 2% 11%

Steeles Mill 
Dam

NC Richmond 2009 Dam built in 1800s to power cotton mill in Rockingham; 
decommissioned in 1999. Removal created 14-mi stretch of 
river for recreation w/ campsites; city purchased boat launch 
for more access.  

-3% -1% 5% 7%

Ward Paper 
Mill Dam

WI Lincoln 1999 Obsolete dam on Watauga R. removed when required 
improvements would cost more than removal. River 
restoration balanced needs of dam owner, public, & 
environmental groups. Miles of walking trails; trout stream. 

1% -2% 8% 10%
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