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1. Introduction
A dam is a barrier or structure across a stream, river, or waterway to hold back 
and then control the flow of water. Dams vary in size and type from small earthen 
embankments to high concrete structures. They serve a diverse set of functions, 
ranging from flood protection, water storage, and hydroelectric power to irrigation, 
farm ponds for livestock, and recreation. 

In this report, we describe dams in the United States, including where they are located, 
their age and size, who owns them, and what primary purpose they serve. We also 
describe their hazard ratings, which provide a measure of the potential damages 
resulting from dam failure, and condition assessments, which give some information 
about the physical condition of a dam (and thus its likelihood of failure). 

As with much infrastructure in the United States, many dams are aging and in need of 
repair. For many of these aging and failing dams, especially those that no longer serve 
a valuable function, removal might be the best option. We provide summary data about 
the dams that have been removed in the United States through 2019. 

This report is a companion study to five other Resources for the Future reports and 
issue briefs on dams and dam removals, which include a cross-state comparison and 
analysis of dam safety regulations and policies and their alignment with dam removal 
and four issue briefs on funding options for dam removal.
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2. National Inventory of Dams 
The most comprehensive national database of dams in the United States is the US 
Army Corps of Engineers’ National Inventory of Dams (NID). The NID is restricted 
primarily to larger dams—those at least 25 feet high and storing more than 15 acre-
feet of water or at least 6  feet high storing more than 50 acre-feet of water. The NID 
includes some dams below these thresholds if they have high hazard potential ratings. 
A hazard rating is a measure of the impacts a dam failure (breach) or misoperation 
(unscheduled release of water) would have on upstream or downstream areas (FEMA 
2004). There are three hazard ratings for dams in the NID: high, significant, and low. 
A high hazard rating indicates that failure or misoperation is likely to cause a loss of 
human life. A significant rating implies no probable loss of life but significant economic 
or environmental damages. A low rating means no loss of human life and low economic 
or environmental losses, with losses mainly limited to the owner’s property.1 We say 
more about hazard ratings in Section 2.5.

The NID contains detailed information for 91,468 dams across 50 states plus Guam 
and Puerto Rico.2 It is important to understand that the NID vastly underestimates the 
total number of dams in the United States. A 1992 National Research Council (NRC) 
report estimated that the United States has approximately 2.5 million dams, though the 
report acknowledged the great uncertainty existing in the number. This uncertainty is 
because of the thousands of small dams in rivers and streams across the country that 
do not appear in official state tallies and thus are also not in the NID. State databases 
tend to include more dams than the NID, as they usually include many more small 
and low-hazard dams, though even state databases are often missing many dams. We 
compare the state and NID numbers for a few selected states in Section 3. 

We proceed with summarizing the dams in the NID, as it is the best source for 
nationwide data and has good coverage of larger and high-hazard dams, but it is 
important to acknowledge its limitations.

2.1. Numbers of Dams by State

Figure 1 shows a map of the continental United States with states colored from light 
yellow to dark blue to represent the total number of dams in each state in the NID.3 
Texas has more dams than any other state, at 7,324, while Delaware has the fewest, 
with 83. Relative to state land and water area, Connecticut has the most, at 57 dams 
per square mile. Four New England states are among the top six in number of dams 

1 The three-rating system is used in the NID and is typical for most states, but a few states 
have four categories.

2 This is the number of dams in the inventory as of 2018, when we accessed the data. The 
numbers change slightly from year to year.

3 Alaska has 107 dams in the NID and Hawaii 133.
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relative to the size of the state. The six states with the fewest are all in the West. Alaska 
has the fewest, by far, relative to its size, followed by Arizona and New Mexico. 

Figure 2 shows the number of dams per 100 miles of free-flowing rivers in each state. 
The river miles data is from the National River Inventory, maintained by the National 
Park Service, which includes a listing of more than 3,200 river segments that are 
believed to possess one or more “outstandingly remarkable” natural or cultural values 
and are thus candidates for wild and scenic river designation.4 On average, across the 
United States, there are approximately six dams for every 100 miles of free-flowing 
rivers. Connecticut and Rhode Island have the most dams per 100 miles, at 54 and 48, 
respectively. The nine states with the fewest dams per river mile are all in the West.

4 The National Wild and Scenic Rivers System was created by Congress in 1968 (Public 
Law 90-542; 16 U.S.C. 1271 et seq.) to preserve certain rivers with outstanding natural, 
cultural, and recreational values in a free-flowing condition for the enjoyment of present 
and future generations. Wild and scenic rivers can be designated by the Secretary of the 
Interior upon the request of a governor or by congressional legislation. See Haas (2007) 
for more information.

Figure 1. Number of Dams in the NID by State, Continental United 
States 

Source: USACE (2018).
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Figure 2. Number of Dams per 100 Miles of Free-Flowing Rivers, 
By State

Source: USACE (2018); river miles from NPS (2017).

Figure 3. Age Distribution of Dams in the NID

Source: USACE (2018).
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The results in Figure 2 and the calculations based on area of each state yield similar 
results: New England states have a high density of dams, and the western states—
especially the arid interior western states and Alaska—have a comparatively low 
density of dams.

2.2. Dam Age

Figures 3 and 4 show the age distribution of dams in the NID and, for each state, the 
proportion of dams that are more than 50 years old, which is considered the typical 
dam life expectancy (RAW and TU 2000; Caldwell 2020).5 The average dam in the NID 
is 57 years old, and approximately 52 percent of the NID dams are more than 50 years 
old. In most of the New England states, over 71 percent of dams are more than 50 years 
old. Old dams are not limited to the Northeast, however; over three-fourths of the dams 
in South Dakota, Colorado, and Montana were built more than 50 years ago.

5 The age figures are for the 84 percent of dams in the NID that have a construction date.

Figure 4. Number of Dams More Than 50 Years Old as Percentage 
of All Dams

Source: USACE (2018).

20 30 40 50 60 70 80



Resources for the Future 6

2.3. Dam Purpose

The NID also includes information on the purpose of each dam, meaning the function 
the dam was intended to serve upon construction. If multiple purposes are recorded 
in the NID, they are listed in decreasing importance—that is, the first listed use is the 
primary purpose of the dam. Across 13 purpose types, recreation is the most common 
primary purpose, accounting for 32 percent of all dams in the NID. Recreation is the 
largest dam purpose category in 27 states (Figure 5). A recreational dam may create 
a lake that provides flat water recreation, such as boating and swimming, for local 
communities; may be situated within the borders of a state or national park; or may 
create a small lake that serves an aesthetic function in a community or a residential or 
business development. Recreation is also, however, often a catch-all category used for 
dams that no longer serve their original purpose.

The second and third most common dam purposes in the NID are flood protection 
and fire protection, which account for 19 and 12 percent of dams, respectively. In the 
interior western states of Colorado, Idaho, Utah, and Wyoming, as well as in Oregon, 
irrigation dams account for between 44 percent (Colorado) and 59 percent (Oregon) 
of all dams in the NID. One-third of the dams in California and nearly half of the dams in 
South Dakota are primarily for water supply; only 6 percent of dams nationwide are in 

Figure 5. Most Common Dam Purpose, by State

Source: USACE (2018).
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this category. Hydroelectric dams account for only 2 percent of all dams in the NID but 
make up one-fourth of the dams in Maine and Vermont and 17 percent of the dams in 
Idaho. Flood control dams constitute 19 percent of all dams nationwide but 66 percent 
of dams in Nebraska, 48 percent in Oklahoma, and 31 percent in Texas and Minnesota.

2.4. Dam Owner Types

Dam owner type is categorized into five groups: private, federal government, state 
government, local government, and public utilities. About 62 percent of all dams in the 
NID are privately owned. Local government is the next largest category, at 20 percent. 
The federal government owns only 4 percent of all dams. Figure 6 depicts the primary 
purposes of dams by owner type. State and local governments have many dams used 
for flood control and stormwater management; this purpose is less common across 
the other owner types. The federal government has the most diverse set of dams, with 
flood control and fish-and-wildlife ponds being the two largest categories.

Figure 6. Number of Dams by Owner Type and Primary Purpose

Source: USACE (2018). Note: Total number in each category shown at the top of each bar. 
Owner type is missing for 1,366 dams.
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About two-thirds of the federal dams in the NID are owned by four government 
agencies: the US Army Corps of Engineers (USACE), the Forest Service (FS) in the US 
Department of Agriculture, and the Bureau of Land Management (BLM) and the US 
Bureau of Reclamation (USBR), both in the US Department of the Interior. The USACE 
owns the most, at 768; the BLM and FS are next, at 655 and 613, respectively; and the 
USBR owns 485 dams. The average size of dams across these four agencies differs 
significantly. The BLM and FS own comparatively small dams, averaging just under 23 
feet tall. The USACE and USBR dams, on the other hand, average 98 and 107 feet in 
height, respectively.

The USACE, which was officially created in 1802, has built and maintained much of the 
nation’s waterway infrastructure. Specifically, the USACE’s first civil works mission was 
ensuring navigation in waterways for access to ports along rivers. The USACE has also 
focused on hydroelectricity production, and its projects are the largest producers of 
hydropower in the United States. Today many USACE dams have the primary purpose 
of recreation. The USBR was originally created as the Reclamation Service in 1902 
for the purpose of constructing irrigation projects in 16 states west of the Mississippi 
River except for Texas (which was added in 1906). The larger goal was promoting 
economic development in the American West, which depended largely on successful 
use of irrigation for agricultural purposes. The USBR is the largest wholesaler of water 
and the second-largest producer of hydroelectric power in the United States after the 
USACE. USBR reservoirs also provide recreation, which are often jointly managed with 
state park agencies and other partners. The USBR and USACE jointly manage some 
dams in the western United States that are considered  multipurpose dams—that is, 
they are used primarily for power generation but also for storage and supply of water 
for irrigation and other consumptive uses, flood control, navigation, and recreation. 
Most of the USBR and USACE dams were built more than 50 years ago, and this aging 
infrastructure is a well-recognized challenge facing the two agencies (USACE and 
USBR 2019).

2.5. Hazard Ratings

Dams are assigned a hazard potential rating by state dam safety regulators (or in the 
case of hydro dams and federally owned dams, by a federal agency). As explained 
earlier, a hazard rating is a classification that conveys the consequences should the dam 
fail or be operated improperly and release water. It is highly dependent on the location of 
the dam—that is, whether it is located near heavily populated areas—and the size of the 
reservoir. Seventeen percent of dams in the NID have a high hazard rating, 12 percent are 
rated as a significant hazard, 65 percent are considered a low hazard, and 5 percent have 
an undetermined hazard rating. Of the high-hazard dams, private entities own the largest 
share, at 43 percent. Comparing this with private ownership of dams as a whole, however, 
which is 62 percent, private entities appear to have fewer of the high-hazard dams than 
do other owner types. Local governments, for example, own 20 percent of all dams but 
29 percent of high-hazard dams, and the federal government owns only 4 percent of all 
dams but 9 percent of high-hazard dams.
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This correlation between government ownership and high hazard ratings is a result 
of the types and sizes of dams owned by the government. Local governments own 
many dams for flood control, and the federal government owns very large dams used 
for navigation and hydropower, among other uses. On average, hydroelectric dams are 
almost 46 feet tall, and water supply and flood control dams 34 feet tall. By contrast, 
dams for recreation and irrigation tend to be smaller, averaging only 22 and 27 feet, 
respectively. Hazard ratings are highly dependent on reservoir volume and thus dam 
size. Figure 7 shows average dam heights by hazard rating; high-hazard dams, with 
an average height of 51 feet, are more than twice as tall as low-hazard dams. Because 
large dams tend to have large impoundments and thus will lead to more downstream 
flooding if they fail, it makes sense that there is a positive correlation, all else equal, 
between dam height and hazard rating.

2.6. Condition Assessments

Hazard ratings are an indication of the potential impacts of dam failure but say 
nothing about the likelihood of failure. That information is better captured by 
condition assessment ratings. Most state dam safety programs follow the Association 
of State Dam Safety Officials’ four-level classification system for condition ratings: 
satisfactory, fair, poor, and unsatisfactory. A satisfactory rating means that no existing 

Figure 7. Average Dam Height, by Hazard Rating

Source: USACE (2018).
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or potential deficiencies have been identified. A fair rating means that no deficiencies 
are recognized under normal loading conditions, but under extreme hydrologic or 
seismic events, there may be a safety deficiency. A poor rating implies that deficiencies 
exist under normal loading and remedial action is necessary, but uncertainties in the 
assessment may require further investigation. An unsatisfactory rating signals that a 
deficiency exists that requires immediate or emergency action.6

Condition assessment information is not readily available to the public. The Associated 
Press (AP) conducted a two-year investigation to gather this information through 
Freedom of Information Act (FOIA) requests of state dam safety programs. The 
results revealed that 1,688 high-hazard dams in 44 states had a poor or unsatisfactory 
condition rating (Lieb et al. 2019). We combined the data supplied in the AP’s 
interactive map of the dams rated poor and unsatisfactory with information in the NID. 
Figure 8 depicts the distribution of ages of these dams. About 72 percent are over the 
age of 50, which is higher than for dams in the NID as a whole.

6 In a companion study, we describe how state dam safety regulations work, including 
which dams are covered by regulations, what the inspection requirements are, and how 
rules and mandates vary by hazard class (Walls 2020).

Figure 8. National High-Hazard Dams with Poor and 
Unsatisfactory Condition Ratings, by Age

Source: USACE (2018); Lieb et al. (2019).
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Figure 9 shows the number of high-hazard dams in poor or unsatisfactory condition by 
owner type. Private and local government ownership are most common. More than half 
of the high-hazard dams in poor or unsatisfactory condition are privately owned. This 
is greater than private ownership of high-hazard dams as a whole, which we reported 
above as 43 percent. Thus it appears that condition problems are more prevalent 
among privately owned dams.

Figure 9. National High-Hazard Dams with Poor and 
Unsatisfactory Condition Ratings, by Owner Type

Source: USACE (2018); Lieb at al. (2019).
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3. Other Dam Databases
The NID is a good representation of larger and high-hazard dams in the United States, 
but it is missing many dams less than 25 feet high and storing less than 15 acre-feet of 
water. Several states have their own inventories, and most include these smaller dams.
Though not all of the databases are fully available to the public, we were able to obtain 
them for selected states. Even in these databases, dams are often missing, especially 
small dams that no longer serve a useful purpose or those whose owner is unknown, 
often referred to as “orphan” dams. In many states, inventorying existing dams is a 
work in progress.

Table 1 shows the dam count comparisons between the NID and other selected states. 
With the exception of California and Georgia, all the states have more dams in their 
inventories than are included in the NID. In some states, the difference is large: Utah, 
for example, has almost six times as many dams in its state inventory as the NID; 
Ohio has five times as many; and Pennsylvania more than twice as many. Eastern and 
midwestern states have many postindustrial legacy dams that are not captured in 
the NID. Colorado, Utah, and Idaho have large numbers of irrigation dams, many of 
which are below the 25-foot NID cutoff. California, on the other hand, has many dams 
for water storage, which tend to be larger and are thus captured in the NID. Georgia’s 
numbers are close to the NID because the state does not include smaller dams in its 
inventory.7

In addition to state databases, some consortia of government, academic institutions, 
and nonprofit organizations have developed inventories of river barriers for the 
purpose of prioritizing removals for fish passage. These include the North Atlantic 
Aquatic Connectivity Collaborative, which covers 13 states from Maine to West Virginia; 
the Southeast Aquatic Resources Partnership (SARP), which cover 14 southeastern 
states and Puerto Rico; and the New England Sustainability Consortium, which 
created the New England Dams Database. Many of these databases are missing key 
characteristics of dams, like age and owner type, but they serve to highlight the large 
number of stream barriers in existence beyond those included in the NID. The SARP 
database, for example, has 147,207 dams for the 14 states in its region, three times as 
many as are in the NID for these states (and notably, almost 50 percent more than in 
the NID as a whole).

Figures 10, 11, and 12 show the height distributions of dams in the NID versus the state 
databases for three states: Colorado and Washington in the West and Pennsylvania 
in the East. The graphs depict an outcome that holds across all the states except 
California and Georgia: many more small dams are in the state databases than in the 
NID.

7 Georgia also only has two hazard ratings, low and high.
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Source: See Appendix A for state databases. Note: Numbers for California and Oregon state 
databases include federal dams from the NID plus the jurisdictional (nonfederal) dams in the 
state inventories, which total 1,494 for California and 946 for Oregon. In the other states, the 
state database includes all dams.

Table 1. Number of Dams in NID versus State Databases

State NID State Database

Massachusetts 1,327 2,903

Vermont 368 1,087

Pennsylvania 1,514 3,422

Virginia 2,790 3,591

Ohio 1,407 7,144

Wisconsin 1,065 4,700

Iowa 4,018 4,036

Minnesota 1,187 1,702

Colorado 1,803 3,026

Utah 860 4,998

Idaho 472 1,164

Oregon 882 1,082

Washington 1,580 1,494

California 1,580 1,494

Georgia 5,306 3,919
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Figure 10. Number of Dams in Colorado State Database versus 
NID, by Dam Height

Source:: USACE (2018); Colorado DNR DWR (2019). Note: CO DWR = Colorado Division of Water 
Resources.

Figure 11. Number of Dams in Washington State Database versus 
NID, by Dam Height

Source:: USACE (2018); Washington Department of Ecology (2019).
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Some differences between state and federal databases also show up in owner types. 
Table 2 lists the percentage of dams in selected states that are privately owned, as 
reported in the NID and in the state inventories.8 For some states—Massachusetts, 
Ohio, and Wisconsin—the state inventory includes far more privately owned dams. 
Other states show a closer correspondence between the NID and the state tally.

To better understand who these private owners are, we dug deeper into owner names 
in the Virginia state database. Table 3 shows the private ownership breakdown in 
Virginia, which is likely to be similar in other states. Most privately owned dams are 
owned by individuals or businesses. Homeowners associations (HOAs) own nearly 
200 dams in Virginia, electric utilities operating in the state own 55, and colleges and 
universities own 19. 

Three states—Indiana, Iowa, and Ohio—maintain separate inventories of low-head 
dams. Iowa’s inventory shows 177 low-head dams in that state; Indiana has 147.9 A low-
head dam, also called a weir or a run-of-the-river dam, is an obstruction in a river or 

8 Not all states’ databases include information on owner type.

9 The Ohio DNR website was under construction in summer 2020, and thus we were not 
able to find information on the number of low-head dams in Ohio.

Figure 12. Number of Dams in Pennsylvania State Database 
versus NID, by Dam Height

Source: USACE (2018); Pennsylvania Department of Environment Protection (2019). Note: PA 
DEP = Pennsylvania Department of Environmental Protection.
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stream that spans from bank to bank. It generally has water flowing across the entire 
length of the top of the dam; is relatively small, at 1 to 15 feet (though some are higher); 
and stores a minimal amount of water. Because they are usually small and have little to 
no impoundment, low-head dams are not a focus of state dam safety regulations (Walls 
2020). However, a submerged hydraulic jump often occurs below a low-head dam, 
which can capture and hold a person underwater, and thus these dams can be serious 
drowning hazards (Tschantz 2014; Kern et al. 2015). The exact number of deaths at 
low-head dams is uncertain but a recent study put the number at more than 1,400 
(Hotchkiss et al. 2020). 

Source: See Appendix A.1 for state databases.

Table 2. Proportion of Dams That Are Privately Owned

State NID State Database

Massachusetts 38.8% 56.1%

Vermont 47.6% 42.3%

Virginia 57.3% 51.7%

Ohio 59.7% 75.7%

Wisconsin 31.4% 43.3%

Iowa 47.6% 46.2%

Minnesota 35.4% 31.2%
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Source: Author calculations using owner name in Virginia Department of Conservation and 
Recreation Dam Safety Inventory System (2018). Note: Owner name is sometimes missing.

Table 3. Number of Private Dams in Virginia by Ownership 
Category

Individuals/Businesses 1,592

HOAs 199

Virginia Electric Power Co./Dominion Power 33

Appalachian Power 12

Colleges/Universities 19
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4. Dam Removals
As dams age and their conditions deteriorate, dam owners are often faced with 
having to make costly upgrades and repairs. In addition, as floods become more 
severe, dams may need to be modified to handle what is considered the probable 
maximum precipitation (PMP) event. The PMP is the maximum depth of precipitation 
that is meteorologically possible at a specific location, and climate change has been 
increasing the PMP in most locations (Kunkel et al. 2013). Meeting new requirements 
often includes construction of a larger spillway, which can be very expensive.10 In 
many cases, removal of a dam may be the lower-cost option, especially if the dam no 
longer provides a valuable function. Furthermore, dam removal restores a river to its 
natural condition, providing a wide range of environmental benefits, including improved 
aquatic habitat and fish passage.

As Walls (2020) explains, dam owners do not typically do this kind of cost-benefit 
decision-making. They are not forced to consider environmental concerns, and 
because regulatory enforcement in most states is lenient, they often are not really 
faced with a repair versus removal decision. Nonetheless, dams are removed in some 
instances, and the numbers have been rising in recent years. Figure 13 shows the 
location of dams that have been removed through 2019, according to a database 
maintained by the advocacy organization American Rivers. Black dots show each 
individual removal, and the colors of the states represent the total number of removals 
by state.

Pennsylvania leads the country in dam removals, with 343. California has the second-
largest number at 173, but 81 of these were small dams in the Cleveland National Forest 
removed over the last few years. Wisconsin, which has had the longest-running state 
grant program for dam removals, is third, with 141.

Most of the dams removed in the United States have been small, with heights 
averaging just under 14 feet. In Pennsylvania, the average height was even less, at 
11 feet. Smaller dams are less costly to remove, all else equal. Figure 14 shows the 
relationships between dam length or height and total removal costs, using cost data 
provided to us by American Rivers for the subset of dams in their Dam Removal 
Database that have cost information. Included are design costs, (de)construction costs, 
and miscellaneous costs associated with removal. We plot the data in natural logs to 
control for outliers. The positive relationship between size and cost is clear from the 
graph, though there is obviously a great deal of heterogeneity across dams due to 
factors other than size.

10 In general, safety regulations require dams to meet specific requirements to be able to 
handle these extreme events, based on detailed flood modeling (Walls 2020). The re-
quirements vary across states, but all states require dam owners to use the PMP in their 
flood modeling in one way or another.
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Figure 13. Total Number of Dam Removals in the United States

Source: American Rivers (2020).
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Figure 14. Relationship between Removal Costs and Dam Site

Source: American Rivers (2020); cost data supplied to authors by American Rivers.
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We estimated a regression model of costs on height, length, dam type (an indicator 
for whether the primary material was earthen, concrete, or cement), and dam age.11 All 
coefficients were statistically significant and had the expected signs; the magnitudes 
suggest the following relationships:

• A one-to-one relationship between the natural log of dam height and natural log 
of cost, which indicates that a 10 percent increase in dam height, holding other 
factors constant, increases costs by approximately 10 percent.

• A 10 percent increase in dam length increases costs by 5.5 percent.

• Concrete and cement dams have higher, and earthen dams lower, removal costs.

• Older dams are more costly to remove, but the effect is relatively small.

11 The regression results are shown in Appendix B.

Figure 15. Dam Removals in the United States, 1976-2019

Source: American Rivers (2020).
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A model with these variables explains 35 percent of the variation in costs, which means 
a significant amount of variation is unexplained by the model. This is not surprising; a 
number of other factors affect the complexity and costs of dam removal projects, such 
as special sediment handling needs, historic mitigation requirements, and the presence 
of other infrastructure to remove or relocate. Our main objective in estimating the 
regression model is to get a sense of how much dam size affects removal costs. 
We find that it is significant, and for the median dam,12 which has a height of eight 
feet, an additional foot of dam height, all else equal, would increase total costs by 
approximately $17,400.13

The number of dam removals has increased significantly in recent years. Figure 15 
shows the number of removals across the United States in five-year aggregations 
between 1976 and 2020. State colors reflect the number of total removals in each five-
year period. Black dots show the location of each removal. As is clear from the figure, 
dam removals sharply increased over the last 15 years, particularly in the northeastern 
and upper midwestern states. 

Despite the increases, the number of removals relative to the number of dams in place 
in the United States is still quite low. The reasons for the low numbers are the limited 
enforcement of regulations that force dam owners to address deficiencies in a timely 
manner, which in turn limits the extent to which owners consider removal in lieu of 
repair; and the cost of removal and inadequate funding, coupled with the high numbers 
of privately owned dams. These issues are discussed more fully in Walls (2020).

12 Summary statistics for the data used in the regression model, including median dam 
height and removal costs, are provided in Table B.1.

13 Blachly and Uchida (2017) undertake a similar regression analysis using cost data sup-
plied by American Rivers. They estimate a linear model and find that an additional foot 
of dam height increases total costs by $22,300 to $30,600.
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5. Conclusions
Over the course of US history, dams have been placed in rivers and streams all 
across the country. These dams originally provided a variety of functions, ranging 
from hydropower production to flood protection, water storage, and other services. 
Some dams still provide these services; others remain in place although they have 
long ceased to serve their original purpose, which was often to produce power for 
an industrial mill. In this report, we have taken stock of the dams in US rivers and 
streams today, summarizing their size, age, purpose, and ownership type. We have 
also summarized the hazard ratings of the dams and their physical condition. Finally, 
we have described the small number of dams that have been removed. Removal of 
an aging dam that no longer serves a useful purpose is often a more cost-effective 
option than repair and can have many environmental benefits, which we discuss in a 
companion paper (Walls 2020). 
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Appendix A. State Dam Databases
Table A.1 lists the sources for the state dam databases highlighted in Tables 1, 2, and 3 
and Figures 10, 11, and 12.

Table A.1. State Dams Databases

State Agency Data Source

Massachusetts
Dept. of Conservation & 
Recreation

https://docs.digital.mass.gov/dataset/
massgis-data-dams

Vermont
Dept. of Environmental 
Conservation

https://geodata.vermont.gov/datasets/ 
75b9d3671f474323a22165ba5a4c2677 
_161

Pennsylvania
Dept. of Environmental 
Protection

Shared by DEP staff

Virginia
Dept. of Conservation & 
Recreation

https://www.dcr.virginia.gov/dam-
safety-and-floodplains/ds-dsis

Ohio
Dept. of Natural 
Resources, Div. of Water 
Resources

https://gis2.ohiodnr.gov/
MapViewer/?config=ohiodams

Wisconsin
Dept. of Natural 
Resources

https://dnr.wisconsin.gov/topic/dams/
data.html

Iowa
Dept. of Natural 
Resources

https://www.iowadnr.gov/
Environmental-Protection/Land-
Quality/Dam-Safety

Minnesota

Dept. of Natural 
Resources, Div. of 
Ecological & Water 
Resources

https://gisdata.mn.gov/dataset/loc-mn-
dams-inventory-pub

https://docs.digital.mass.gov/dataset/massgis-data-dams
https://docs.digital.mass.gov/dataset/massgis-data-dams
https://geodata.vermont.gov/datasets/75b9d3671f474323a22165ba5a4c2677_161
https://geodata.vermont.gov/datasets/75b9d3671f474323a22165ba5a4c2677_161
https://geodata.vermont.gov/datasets/75b9d3671f474323a22165ba5a4c2677_161
https://www.dcr.virginia.gov/dam-safety-and-floodplains/ds-dsis
https://www.dcr.virginia.gov/dam-safety-and-floodplains/ds-dsis
https://gis2.ohiodnr.gov/MapViewer/?config=ohiodams
https://gis2.ohiodnr.gov/MapViewer/?config=ohiodams
https://dnr.wisconsin.gov/topic/dams/data.html
https://dnr.wisconsin.gov/topic/dams/data.html
https://www.iowadnr.gov/Environmental-Protection/Land-Quality/Dam-Safety
https://www.iowadnr.gov/Environmental-Protection/Land-Quality/Dam-Safety
https://www.iowadnr.gov/Environmental-Protection/Land-Quality/Dam-Safety
https://gisdata.mn.gov/dataset/loc-mn-dams-inventory-pub
https://gisdata.mn.gov/dataset/loc-mn-dams-inventory-pub
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Table A.1. State Dams Databases Cont.

State Agency Data Source

Colorado
Dept. of Natural 
Resources, Div. of Water 
Resources

https://data.colorado.gov/Water/
DWR-Dam-Safety-Jurisdictional-Dam/
mgjv-xmr5 and https://data.colorado.
gov/Water/DWR-Dam-Safety-Non-
Jurisdictional-Dam/6smc-zj6j

Utah Div. of Water Rights
https://www.waterrights.utah.gov/cgi-
bin/damview.exe?Startup

Idaho
Dept. of Water 
Resources

https://data-idwr.opendata.arcgis.com/
pages/gis-data#DamsAndFlooding

Oregon Water Resources Dept. Shared by WRD staff

Washington Dept. of Ecology Shared by Dept. of Ecology staff

California
Dept. of Water 
Resources

https://water.ca.gov/Programs/All-
Programs/Division-of-Safety-of-Dams

Georgia
Environmental 
Protection Div.

https://www.arcgis.com/home/itemht 
ml?id=eeae0319713c483793551114665 
80e4e

https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 and https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 and https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 and https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 and https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
https://data.colorado.gov/Water/DWR-Dam-Safety-Jurisdictional-Dam/mgjv-xmr5 and https://data.colorado.gov/Water/DWR-Dam-Safety-Non-Jurisdictional-Dam/6smc-zj6j
https://www.waterrights.utah.gov/cgi-bin/damview.exe?Startup
https://www.waterrights.utah.gov/cgi-bin/damview.exe?Startup
https://data-idwr.opendata.arcgis.com/pages/gis-data#DamsAndFlooding
https://data-idwr.opendata.arcgis.com/pages/gis-data#DamsAndFlooding
https://water.ca.gov/Programs/All-Programs/Division-of-Safety-of-Dams
https://water.ca.gov/Programs/All-Programs/Division-of-Safety-of-Dams
https://www.arcgis.com/home/item.html?id=eeae0319713c48379355111466580e4e
https://www.arcgis.com/home/item.html?id=eeae0319713c48379355111466580e4e
https://www.arcgis.com/home/item.html?id=eeae0319713c48379355111466580e4e
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Appendix B. Dam Removal Cost 
Regression Results
Table B.1 shows summary statistics for key variables we use in our regression model, 
including dam height, dam length, the age of the dam at the time of removal, and 
dummy variables for dam type for concrete, earthen, and cement.

We estimate the following model:

               logCOST
i
 = ß

1
 logHEIGHT

i
 + ß

2
 logLENGTH

i
 + ß

a
AGE

i
 + ß

j
TYPE

ij
 + ε

i
             (B1)

where COST
i
  is the total cost of removal for dam i in inflation-adjusted 2018$, HEIGHT

i
 

is the height of dam i in feet, LENGTH
i
 is the length of dam i in feet, AGE

i
 is the age of 

dam i at the time of removal in years, TYPE
ij
 is the dummy variable for dam type j of 

dam i where j ε {Concrete, Earthen, Cement}.

We trimmed the data to exclude extreme outliers. Specifically, we used dam removals 
where heights were greater than 1 foot and less than 100 feet, lengths were less than 
3,000 feet, and total real cost of removal was less than $30 million.  

Table B.1. Summary Statistics for Dam Removals with Cost 
Information

N Mean Std. Dev. Min. Median Max.

Total Cost (2018$) 415 994,478 5,252,037 2,616 139,454 88,993,566

Dam Height (ft.) 365 10.63 10.22 1 8 106

Dam Length (ft.) 328 211.16 691.07 4.5 110 11,800

Age at Removal (yrs.) 291 102.68 49.37 22 90 318

Concrete (yes/no) 415 0.501 0.501 0 1 1

Earthen (yes/no) 415 0.130 0.337 0 0 1

Cement (yes/no) 415 0.072 0.259 0 0 1

Source: American Rivers (2020); cost data supplied by American Rivers.
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Table B.2 depicts the regression results. There is a clear positive relationship between 
the size of a dam—height and length—and its removal cost. Additionally, removal of 
earthen dams tends to be less costly, and dams constructed of concrete or cement 
more costly, than other dam types. These are the three most common dam types. 
Other types, which include various construction materials such as wood, timber, 
rocks, and steel, are captured in the constant term; thus the coefficients on the 
earthen, concrete, and cement dummy variables capture the difference relative to this 
composite category.

Table B.2. Cost of Dam Removal Regression Results

Log of Dam Height (ft.)
1.015*** 
(0.144)

Log of Dam Length (ft.)
0.555*** 
(0.110)

Age at Removal (yrs.)
0.004** 
(0.002)

Dam Type: Concrete
0.427* 
(0.251)

Dam Type: Earthen (yes/no)
–0.865*** 
(0.323)

Dam Type: Cement (yes/no)
0.674* 
(0.377)

Constant
6.578*** 
(0.574)

Observations 236

R2 0.359

F Statistic
21.393***  

(df = 6; 229)

Note: Std. errors in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01 
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