
1.	 National Flood Insurance Program: Change 
flood insurance rates and maps to ensure they 
reflect risk and discourage construction and 
reconstruction in vulnerable areas

2. Farm Policy: Reward farmers for being respon-
sible stewards of land and water resources and 
encourage better flood management practices 
on agricultural lands

3. Bureau of Reclamation: Develop comprehen-
sive water management plans for Reclamation 
projects to create greater flexibility and improve 
the health of rivers 

4. Energy Policy: Integrate water management 
and energy planning and ensure that energy 
and water are being used as efficiently  
as possible

5. Clean Water Act: Restore protections to wet-
lands and streams and improve implementation 
and enforcement of protections for all waters

6. Water Resources Development Policy: Reform 
the principles that guide construction of federal 
water infrastructure projects to minimize dam-
ages to rivers, wetlands, and floodplains and 
prioritize more cost-effective, flexible projects

7. Clean Water and Drinking Water Infrastructure 
Funding: Reform funding criteria to ensure that 
funded projects embrace green infrastructure 
and can adapt to changing conditions

8. National Forest Management: Diversify Forest 
Service management practices to prioritize  
effective water management

9. Transportation Policy: Ensure that funded 
projects minimize impacts on surrounding  
water resources and wildlife populations

10. Wildlife Management: Better coordinate 
federal actions and invest in climate change 
planning to help maintain healthy fish and  
wildlife populations

10 Policy Reforms 
That Save Money and Make Communities Safer

The following ten reforms are some of the best ways we can change outdated federal policies and  

embrace a forward-looking approach to water management. They represent proactive steps Congress  

and the Executive Branch can take to address climate change. Even better, all of these policies make  

sense even in the absence of climate change. No matter what happens in the future, we’ll be better off  

by not building in floodplains, wasting water, or destroying forests and wetlands.

As federal policymakers take up these issues in coming years, they must seize the opportunity to correct 

the mistakes of the past and prepare communities and wildlife for the defining challenge of the future.  

By injecting common sense into these areas of federal policy, the nation can become safer and more  

financially secure, ready to deal with greater volatility and uncertainty. It is a challenge that we cannot  

afford to ignore.
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Confronting Change 
Larger and more frequent floods. More severe droughts. Shrinking snowpack and dwindling water supplies. 

Increased water pollution. Communities nationwide are already feeling the impacts of climate change.1 We 

don’t know exactly what the “new normal” will look like in every corner of the country, but when it comes  

to managing water resources and ensuring public health and safety, we know that the past is no guide for 

the future. Communities large and small, urban and rural, are all facing greater uncertainty and volatility, 

which translates to greater risk. We must take immediate steps to dramatically reduce carbon pollution if  

we are to keep these changes to a manageable level, but we also must rethink how we interact with our  

land and water resources in order to minimize the risk of future catastrophes.

change
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As an editorial in the Des Moines Register recently 

put it,

“[T]he state must begin shaping policies around 

the reality of increased flooding, soil erosion, 

pollution and stream degradation. Unless the 

process of adaptation begins soon, Iowa faces  

a future in which its cities are perpetually recov-

ering from floods and its farms are losing topsoil 

faster than it can be restored. That’s a future  

of decline and chronic disaster.”

Learning from the Past,  
Preparing for the Future
We are poorly equipped to deal with the chal-

lenges climate change is bringing because of how 

we have managed land and water in the past. We 

have built houses and planted crops right up to the 

river’s edge, causing stubborn pollution problems 

and leaving ourselves vulnerable to floods. We have 

wasted water as if it were an infinite resource.  

We have filled in wetlands and leveled forests that 

control floods and provide clean water for free.  

We rely on expensive built infrastructure that  

consistently fails, has little capacity to adjust to 

changing conditions, and is designed to serve one 

narrow purpose. In short, we have embraced the 

most expensive and least effective options when 

building communities, managing landscapes, 

designing infrastructure, and using water supplies. 

Many of these practices never made much sense, 

but in an era of scarce resources and growing  

volatility, they are even more problematic.

Fortunately, we know how to spend our money 

more responsibly by planning for the future and 

building in flexibility that will help us deal with 

changing conditions. We can protect and restore 

the wetlands, forests, and rivers that slow floods 

and provide clean water. We can use water more 

efficiently at home, in factories, and on farms. And 

we can install green roofs, rain gardens, and green 

streets in our cities to decrease polluted runoff, 

improve air quality, and lower temperatures. Cities 

like Philadelphia, Milwaukee, Portland, and New 

York are already embracing these cost-effective, 

21st century solutions to save money and address 

immediate problems they face. These cities are 

demonstrating that to survive and thrive in an era 

of more volatile and extreme weather, we must 

invest in the solutions that do the most good for 

the least amount of money. At the same time, they 

are showing that we can simultaneously create 

community amenities like parks and trails, along 

with healthier fish and wildlife populations by mak-

ing smarter choices. Spending less money to solve 

more problems and prepare for the future is the 

responsible thing to do.

Bringing Federal Policy  
into the 21st Century
Many federal policies still encourage the same 

backward-looking water management approaches 

that didn’t work in the past and are even less 

suited to the future. Federal funding and policies 

reward wasteful water use and support destructive, 

inflexible infrastructure projects, while important 

programs that would help save water or preserve 

valuable wetlands and floodplains fall woefully 

short of what is needed. There is a widespread  

failure to plan for and address the changing  

conditions we know are coming. Taxpayer dollars 

are being wasted on infrastructure that won’t work 

very well as the “new normal” takes hold. Too  

many federal policies are moving us in the wrong 

direction and making communities and wildlife 

more vulnerable.

Introduction:

When Congress passed the Clean Water Act (CWA) in 1972, it significantly expanded 

federal funding for water infrastructure. The law created a grant program for the construc-

tion of wastewater treatment plants and collection systems in order to help communi-

ties reduce sewage pollution and comply with the CWA. In 1987 the grants were phased 

out in favor of a loan program called the Clean Water State Revolving Fund (SRF). The 

funding that Congress appropriates to these programs every year is distributed to states, 

which provide low-interest loans to communities to undertake wastewater and stormwater 

infrastructure projects. In 1996, Congress created the parallel Drinking Water State Revolv-

ing Fund as part of the Safe Drinking Water Act (SDWA) to help communities expand and 

repair drinking water infrastructure. While these funds have greatly improved public health 

and the quality of the nation’s waterways, they do not require consideration of climate 

change or adequately encourage innovative, flexible infrastructure approaches. As a result, 

these funds may be supporting infrastructure that is poorly adapted to shifting precipita-

tion patterns and will leave people and ecosystems more vulnerable to a changing climate.1 For more information on how climate change will impact water resources, see Global Climate Change Impacts in the 
  United States (U.S. Global Change Research Program, 2009).

Clean Water & Drinking Water  
Infrastructure Funding

Policy Reforms 
That Save Money and Make Communities Safer

cedaR RaPids, ia    don Becker, U.s. geological survey

hoRicon MaRsh, Wi    Ryan hagerty, U.s. Fish and Wildlife service 

ddotson
Typewritten Text
1



Confronting Change 
Larger and more frequent floods. More severe droughts. Shrinking snowpack and dwindling water supplies. 

Increased water pollution. Communities nationwide are already feeling the impacts of climate change.1 We 

don’t know exactly what the “new normal” will look like in every corner of the country, but when it comes  

to managing water resources and ensuring public health and safety, we know that the past is no guide for 

the future. Communities large and small, urban and rural, are all facing greater uncertainty and volatility, 

which translates to greater risk. We must take immediate steps to dramatically reduce carbon pollution if  

we are to keep these changes to a manageable level, but we also must rethink how we interact with our  

land and water resources in order to minimize the risk of future catastrophes.

change
Weathering 

As an editorial in the Des Moines Register recently 

put it,

“[T]he state must begin shaping policies around 
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ering from floods and its farms are losing topsoil 

faster than it can be restored. That’s a future  
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and leaving ourselves vulnerable to floods. We have 

wasted water as if it were an infinite resource.  
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control floods and provide clean water for free.  

We rely on expensive built infrastructure that  

consistently fails, has little capacity to adjust to 
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most expensive and least effective options when 

building communities, managing landscapes, 

designing infrastructure, and using water supplies. 
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but in an era of scarce resources and growing  

volatility, they are even more problematic.
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and provide clean water. We can use water more 

efficiently at home, in factories, and on farms. And 

we can install green roofs, rain gardens, and green 

streets in our cities to decrease polluted runoff, 

improve air quality, and lower temperatures. Cities 

like Philadelphia, Milwaukee, Portland, and New 

York are already embracing these cost-effective, 

21st century solutions to save money and address 

immediate problems they face. These cities are 

demonstrating that to survive and thrive in an era 

of more volatile and extreme weather, we must 

invest in the solutions that do the most good for 

the least amount of money. At the same time, they 

are showing that we can simultaneously create 

community amenities like parks and trails, along 

with healthier fish and wildlife populations by mak-

ing smarter choices. Spending less money to solve 

more problems and prepare for the future is the 
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Bringing Federal Policy  
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backward-looking water management approaches 

that didn’t work in the past and are even less 
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inflexible infrastructure projects, while important 

programs that would help save water or preserve 

valuable wetlands and floodplains fall woefully 

short of what is needed. There is a widespread  

failure to plan for and address the changing  

conditions we know are coming. Taxpayer dollars 

are being wasted on infrastructure that won’t work 

very well as the “new normal” takes hold. Too  

many federal policies are moving us in the wrong 
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and the quality of the nation’s waterways, they do not require consideration of climate 
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  United States (U.S. Global Change Research Program, 2009).

Clean Water & Drinking Water  
Infrastructure Funding

Policy Reforms 
That Save Money and Make Communities Safer

cedaR RaPids, ia    don Becker, U.s. geological survey

hoRicon MaRsh, Wi    Ryan hagerty, U.s. Fish and Wildlife service 

ddotson
Typewritten Text
2



1.	 National Flood Insurance Program: Change 
flood insurance rates and maps to ensure they 
reflect risk and discourage construction and 
reconstruction in vulnerable areas

2. Farm Policy: Reward farmers for being respon-
sible stewards of land and water resources and 
encourage better flood management practices 
on agricultural lands

3. Bureau of Reclamation: Develop comprehen-
sive water management plans for Reclamation 
projects to create greater flexibility and improve 
the health of rivers 

4. Energy Policy: Integrate water management 
and energy planning and ensure that energy 
and water are being used as efficiently  
as possible

5. Clean Water Act: Restore protections to wet-
lands and streams and improve implementation 
and enforcement of protections for all waters

6. Water Resources Development Policy: Reform 
the principles that guide construction of federal 
water infrastructure projects to minimize dam-
ages to rivers, wetlands, and floodplains and 
prioritize more cost-effective, flexible projects

7. Clean Water and Drinking Water Infrastructure 
Funding: Reform funding criteria to ensure that 
funded projects embrace green infrastructure 
and can adapt to changing conditions

8. National Forest Management: Diversify Forest 
Service management practices to prioritize  
effective water management

9. Transportation Policy: Ensure that funded 
projects minimize impacts on surrounding  
water resources and wildlife populations

10. Wildlife Management: Better coordinate 
federal actions and invest in climate change 
planning to help maintain healthy fish and  
wildlife populations

10 Policy Reforms 
That Save Money and Make Communities Safer

The following ten reforms are some of the best ways we can change outdated federal policies and  

embrace a forward-looking approach to water management. They represent proactive steps Congress  

and the Executive Branch can take to address climate change. Even better, all of these policies make  

sense even in the absence of climate change. No matter what happens in the future, we’ll be better off  

by not building in floodplains, wasting water, or destroying forests and wetlands.

As federal policymakers take up these issues in coming years, they must seize the opportunity to correct 

the mistakes of the past and prepare communities and wildlife for the defining challenge of the future.  

By injecting common sense into these areas of federal policy, the nation can become safer and more  

financially secure, ready to deal with greater volatility and uncertainty. It is a challenge that we cannot  

afford to ignore.
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PreParing for the future continued

Strengthen flood mitigation programs: congress 

must significantly strengthen flood mitigation 

measures under nfiP and the robert t. Stafford 

disaster relief and emergency act to ensure that 

federal grant programs reduce long-term flood 

vulnerability and restore the environment. Stronger 

land use regulations, building codes, and building 

elevation requirements should be included as a 

condition for participation in nfiP. flood insurance 

subsidies should be phased out for all repetitive 

loss structures to discourage continued rebuild-

ing of at-risk structures. funding for programs 

that reduce flood risk such as the flood Mitigation 

assistance Program should be increased to reduce 

long-term vulnerability to floods. however, these 

programs need to place a stronger emphasis on 

reducing flood risk through non-structural ap-

proaches such as floodplain and wetland restora-

tion and removal of the most vulnerable structures. 

the community rating System (crS), which offers 

discounted insurance rates to communities that vol-

untarily adopt and implement policies that exceed 

feMa requirements, should similarly be revised to 

include greater incentives for the implementation 

of projects that protect or restore natural flood 

control functions. feMa should consider providing 

incentives to municipalities, in addition to individu-

als, by offering better cost-share ratios for federal 

infrastructure grants to those communities that 

implement these policies, particularly the protec-

tion and restoration of natural floodplain functions.

IV. Benefits of Being Prepared
for decades, we have subsidized and encouraged 

development in flood-prone areas. it is time to 

embrace common sense reforms that make those 

that live in risky areas take responsibility for their 

decisions. especially in a changing climate, the fed-

eral government cannot afford to foot the bill for 

this unsafe behavior. More accurately assessing and 

communicating risk will save taxpayers money and 

encourage people to decrease their vulnerability to 

floods, both now and in an uncertain future. n
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Introduction:

the national flood insurance Program (nfiP), created by congress in 1968 and managed 

by the federal emergency Management administration (feMa), allows property owners  

in participating communities to purchase flood insurance from the federal government.  

it currently covers about 5.5 million properties nationwide with a value of $1.25 trillion. 

While the program has helped americans recover from devastating floods for over four 

decades, it also has a number of shortcomings that encourage risky behavior, waste  

taxpayer money, and make communities more vulnerable to floods. By ensuring that  

flood maps and insurance rates reflect flood risk, we can save lives and money. these  

reforms make sense today, and they are especially important as climate change brings 

more severe storms and floods. 

National Flood 
Insurance Program

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.americanrivers.org

Risk-based insurance rates encourage people to reduce 
their vulnerability to floods.

Soldiers Grove, WI was destroyed several times by floods 
but has avoided major damages since it relocated the  
downtown to higher ground. 

National Oceanic and Atmospheric Administration

National Oceanic and Atmospheric Administration Jerry Quebe

1101 14th Street, NW   n   Suite 1400   n   Washington, DC 20005
Toll-free: (877) 347-7550   n   www.AmericanRivers.org

ddotson
Typewritten Text
4



I. Today’s Policy
the national flood insurance Program encourages 

people to live in flood-prone areas and creates a 

costly burden on taxpayers.

Artificially low insurance rates: Many proper-

ties covered under the national flood insurance 

Program pay below-market rates that hide the true 

risk of living in vulnerable areas and encourage 

homeowners to reside in places that will become 

more prone to flooding in a changing climate. the 

nfiP was designed to provide flood insurance to 

people and properties that private insurance was 

unwilling to cover. it was believed that the number 

of eligible structures would gradually be reduced as 

they reached the end of their life. however, this has 

taken longer than anticipated, and nearly a quarter 

of property owners currently receive subsidized 

insurance, primarily covering older structures that 

were built prior to the creation of nfiP and flood 

insurance rate Maps (pre-firM). these subsidies 

encourage homeowners to continuously rebuild in 

hazardous areas, placing a drain on the program’s 

finances and perpetuating a cycle of risk. 

even rates that aren’t subsidized understate the  

risk of flooding in many places.1 feMa uses average 

historical flood data to set rates, but the agency 

does not factor in damages from catastrophic loss 

years and ignores potential changes in flood risk 

due to land use changes or climate change.2,3 as a 

result, even these supposed “full risk” rates encour-

age development in vulnerable areas. the rates 

constitute a significant subsidy from taxpayers to 

those that live in harm’s way. nfiP has about $19 

billion of debt, largely due to damages from the 

2005 hurricane season, and is unlikely to ever repay 

the federal government.4 

Outdated floodplain maps: the flood insurance 

rate Maps that are used to identify flood risk and 

establish insurance rate zones are based on the 

historical 100-year flood. using this measure, the 

flood zone is the area where there is greater than a 

1 percent chance of flooding in a given year. there 

are several problems with this measure of risk. first, 

considerable flood risk exists beyond the line of the 

100-year flood. Parts of the Midwest have received 

two 500-year floods in less than 15 years.5 in reality, 

floods do not stop at this line, and basing flood 

maps on this standard can give people a false sense 

of security that they are safe as long as they are not 

located in the 100-year floodplain. Second, many 

maps are outdated and do not incorporate signifi-

cant changes in flood risk since they were drawn. 

feMa is undertaking efforts to digitize these maps 

and improve their quality, but the updated maps 

frequently fail to incorporate future development, 

coastal erosion, or changes to the climate, leaving 

them outdated shortly after they are revised.6

finally, flood maps do not identify potential inun-

dation zones behind flood control structures and 

below dams. these structures can and do fail, often 

to catastrophic effect. the american Society of 

civil engineers gives the nation’s dams a grade of 

‘d’ and levees a ‘d-’.7 there are thousands of miles 

of aging levees throughout the country, and many 

states know little to nothing about their condition 

or even where they are located. dam safety pro-

grams are almost universally underfunded, and the 

number of high hazard and structurally deficient 

dams has increased steadily in recent years.8

Inadequate risk reduction requirements: one of 

the primary goals of nfiP is to reduce the long-

term vulnerability to floods. to that end, com-

munities are required to implement and enforce 

floodplain ordinances to restrict development in 

vulnerable areas as a condition of participating in 

nfiP. there are also a number of programs such as 

the community rating System and the flood Miti-

gation assistance Program that encourage commu-

nities to take proactive steps to reduce their vulner-

ability. however, throughout the program’s history, 

development of hazardous and environmentally-

sensitive areas has continued. in many places flood-

plain ordinances are inadequate or poorly enforced. 

Structures that have been repeatedly damaged by 

floods have been continually rebuilt, contrary to the 

stated goals of the program. these “repetitive loss 

properties” (rLP) make up one percent of nfiP 

policies but are responsible for 25-30 percent of 

losses.9 the number of rLPs increased more than 

50 percent between 2000 and 2009.10 as a result 

of these multiple failures, vulnerability in many 

places has continued to grow and will only become 

worse in a changing climate. 

III. Preparing for the Future
By improving flood insurance rates and maps and 

moving people out of harm’s way, we can trim 

wasteful spending and better prepare communities 

for a more volatile climate.

Establish risk-based rates: feMa must begin mov-

ing all nfiP policies toward actuarial or risk-based 

rates. this will better communicate the true risk of 

locating structures in vulnerable areas and discour-

age risky behavior. implementing risk-based rates 

will also put nfiP on a sound financial footing and 

allow it to continue to help americans recover from 

floods in the future.

Some methods for achieving risk-based rates 

include eliminating or phasing out the subsidies 

for pre-firM buildings, especially non-primary 

residences, non-residential buildings, and repetitive 

loss structures. feMa should also stop the practice 

of grandfathering existing rates when maps are 

updated. in order to allow feMa to raise rates in a 

timely fashion, congress should lift the 10 percent 

cap on annual rate increases. flood insurance 

should also be encouraged for properties located 

behind flood control structures and below dams. 

finally, creating flood insurance rate maps with 

more gradation and detail will allow feMa to cre-

ate a rate structure that more accurately commu-

nicates risk, reflects current and future conditions, 

and addresses environmentally sensitive areas.

implementing risk-based rates will require sensi-

tivity to the financial impacts on policy holders, 

especially low-income communities. feMa should 

evaluate options such as a community-based group 

insurance rate on a watershed basis and direct 

grant assistance to qualifying communities and 

residences to address the affordability issue while 

also assisting these communities with reducing 

flood risk. 

Improve Flood Insurance Rate Maps: feMa must 

move beyond flood maps that rely on the 100-year 

flood and instead ensure that flood maps commu-

nicate actual risk. Maps should not only identify a 

broader area of risk such as the 500-year flood-

plain and high hazard areas but should also include 

more gradation to reflect variations of risk within 

individual zones. floods do not obey the lines 

drawn on flood insurance rate maps, and maps 

should incorporate as much detail on local condi-

tions as possible to reflect that. in addition, residual 

risk areas behind levees and dams should be identi-

fied on maps. 

feMa should use the best available science includ-

ing identification of reasonably foreseeable future 

conditions to guide assessments of flood risk. 

feMa should work with communities, states, and 

the private sector to improve the quality of maps 

through advanced mapping technologies. con-

gress should provide feMa with additional fund-

ing to speed the map revision process, as a lack of 

resources has been one of the major obstacles to 

updating obsolete maps.15 this mapping also needs 

to be shielded from political pressures. there have 

been frequent objections to flood maps when they 

expand insurance requirements to new structures 

located in flood-prone areas. Science, not the politi-

cal process, should guide flood risk assessments.  

            continued

Artificially low insurance rates encourage people to live in 
flood-prone areas.

II. Risks and Consequences 
as temperatures rise, the atmosphere can hold 

more moisture. this causes precipitation to fall in 

more concentrated bursts.11 there has already been 

a noticeable increase in severe storms in recent 

years. the amount of rain falling in the heaviest 

downpours increased 20 percent over the course 

of the 20th century.12 this trend is expected to 

continue in the future. By the end of the century, 

extreme precipitation events that occur once every 

20 years on average at present could occur every 

six to eight years.13 

this increase in severe storms is especially trou-

bling in light of the shortcomings of the nation’s 

flood insurance system. By reducing the cost and 

financial risk of living in flood prone areas, artificially 

low rates encourage homeowners to move into or 

continue living in hazardous areas along rivers and 

coastlines that will only become more vulnerable to 

floods in an increasingly volatile climate. Masking 

flood risk also discourages homeowners from taking 

steps to reduce their vulnerability by elevating struc-

tures or undertaking other mitigation measures. 

Meanwhile, the flood maps we use to assess and 

communicate flood risk are becoming increasingly 

obsolete. although feMa is updating maps, they 

continue to rely on historical precipitation patterns. 

the historical 100-year floodplain will be an even 

less accurate measure of vulnerability as precipita-

tion patterns shift, and there will be greater risk of 

inundation for those behind dams and levees. 

Living in flood-prone areas will lead to greater loss 

of life and property and lock tax-payers into an 

expensive cycle of subsidizing insurance and re-

building dams and levees. continued development 

of floodplains, wetlands, and coastal areas also 

degrades the landscape’s natural ability to reduce 

floods. one feMa study, for example, found that 

planned development in harris county, texas would 

increase flood risk for existing buildings by more 

than 1,200 percent.14 this approach makes little 

sense today, but it is even more irresponsible in a 

changing climate. When levees fail, they can take people and homes  
with them.

California Department of Water Resources

Extreme storms and risky development have 
caused rising flood damages. 

 Ian Britton
National Oceanic and Atmospheric Administration
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I. Today’s Policy
the national flood insurance Program encourages 

people to live in flood-prone areas and creates a 

costly burden on taxpayers.

Artificially low insurance rates: Many proper-

ties covered under the national flood insurance 

Program pay below-market rates that hide the true 

risk of living in vulnerable areas and encourage 

homeowners to reside in places that will become 

more prone to flooding in a changing climate. the 

nfiP was designed to provide flood insurance to 

people and properties that private insurance was 

unwilling to cover. it was believed that the number 

of eligible structures would gradually be reduced as 

they reached the end of their life. however, this has 

taken longer than anticipated, and nearly a quarter 

of property owners currently receive subsidized 

insurance, primarily covering older structures that 

were built prior to the creation of nfiP and flood 

insurance rate Maps (pre-firM). these subsidies 

encourage homeowners to continuously rebuild in 

hazardous areas, placing a drain on the program’s 

finances and perpetuating a cycle of risk. 

even rates that aren’t subsidized understate the  

risk of flooding in many places.1 feMa uses average 

historical flood data to set rates, but the agency 

does not factor in damages from catastrophic loss 

years and ignores potential changes in flood risk 

due to land use changes or climate change.2,3 as a 

result, even these supposed “full risk” rates encour-

age development in vulnerable areas. the rates 

constitute a significant subsidy from taxpayers to 

those that live in harm’s way. nfiP has about $19 

billion of debt, largely due to damages from the 

2005 hurricane season, and is unlikely to ever repay 

the federal government.4 

Outdated floodplain maps: the flood insurance 

rate Maps that are used to identify flood risk and 

establish insurance rate zones are based on the 

historical 100-year flood. using this measure, the 

flood zone is the area where there is greater than a 

1 percent chance of flooding in a given year. there 

are several problems with this measure of risk. first, 

considerable flood risk exists beyond the line of the 

100-year flood. Parts of the Midwest have received 

two 500-year floods in less than 15 years.5 in reality, 

floods do not stop at this line, and basing flood 

maps on this standard can give people a false sense 

of security that they are safe as long as they are not 

located in the 100-year floodplain. Second, many 

maps are outdated and do not incorporate signifi-

cant changes in flood risk since they were drawn. 

feMa is undertaking efforts to digitize these maps 

and improve their quality, but the updated maps 

frequently fail to incorporate future development, 

coastal erosion, or changes to the climate, leaving 

them outdated shortly after they are revised.6

finally, flood maps do not identify potential inun-

dation zones behind flood control structures and 

below dams. these structures can and do fail, often 

to catastrophic effect. the american Society of 

civil engineers gives the nation’s dams a grade of 

‘d’ and levees a ‘d-’.7 there are thousands of miles 

of aging levees throughout the country, and many 

states know little to nothing about their condition 

or even where they are located. dam safety pro-

grams are almost universally underfunded, and the 

number of high hazard and structurally deficient 

dams has increased steadily in recent years.8

Inadequate risk reduction requirements: one of 

the primary goals of nfiP is to reduce the long-

term vulnerability to floods. to that end, com-

munities are required to implement and enforce 

floodplain ordinances to restrict development in 

vulnerable areas as a condition of participating in 

nfiP. there are also a number of programs such as 

the community rating System and the flood Miti-

gation assistance Program that encourage commu-

nities to take proactive steps to reduce their vulner-

ability. however, throughout the program’s history, 

development of hazardous and environmentally-

sensitive areas has continued. in many places flood-

plain ordinances are inadequate or poorly enforced. 

Structures that have been repeatedly damaged by 

floods have been continually rebuilt, contrary to the 

stated goals of the program. these “repetitive loss 

properties” (rLP) make up one percent of nfiP 

policies but are responsible for 25-30 percent of 

losses.9 the number of rLPs increased more than 

50 percent between 2000 and 2009.10 as a result 

of these multiple failures, vulnerability in many 

places has continued to grow and will only become 

worse in a changing climate. 

III. Preparing for the Future
By improving flood insurance rates and maps and 

moving people out of harm’s way, we can trim 

wasteful spending and better prepare communities 

for a more volatile climate.

Establish risk-based rates: feMa must begin mov-

ing all nfiP policies toward actuarial or risk-based 

rates. this will better communicate the true risk of 

locating structures in vulnerable areas and discour-

age risky behavior. implementing risk-based rates 

will also put nfiP on a sound financial footing and 

allow it to continue to help americans recover from 

floods in the future.

Some methods for achieving risk-based rates 

include eliminating or phasing out the subsidies 

for pre-firM buildings, especially non-primary 

residences, non-residential buildings, and repetitive 

loss structures. feMa should also stop the practice 

of grandfathering existing rates when maps are 

updated. in order to allow feMa to raise rates in a 

timely fashion, congress should lift the 10 percent 

cap on annual rate increases. flood insurance 

should also be encouraged for properties located 

behind flood control structures and below dams. 

finally, creating flood insurance rate maps with 

more gradation and detail will allow feMa to cre-

ate a rate structure that more accurately commu-

nicates risk, reflects current and future conditions, 

and addresses environmentally sensitive areas.

implementing risk-based rates will require sensi-

tivity to the financial impacts on policy holders, 

especially low-income communities. feMa should 

evaluate options such as a community-based group 

insurance rate on a watershed basis and direct 

grant assistance to qualifying communities and 

residences to address the affordability issue while 

also assisting these communities with reducing 

flood risk. 

Improve Flood Insurance Rate Maps: feMa must 

move beyond flood maps that rely on the 100-year 

flood and instead ensure that flood maps commu-

nicate actual risk. Maps should not only identify a 

broader area of risk such as the 500-year flood-

plain and high hazard areas but should also include 

more gradation to reflect variations of risk within 

individual zones. floods do not obey the lines 

drawn on flood insurance rate maps, and maps 

should incorporate as much detail on local condi-

tions as possible to reflect that. in addition, residual 

risk areas behind levees and dams should be identi-

fied on maps. 

feMa should use the best available science includ-

ing identification of reasonably foreseeable future 

conditions to guide assessments of flood risk. 

feMa should work with communities, states, and 

the private sector to improve the quality of maps 

through advanced mapping technologies. con-

gress should provide feMa with additional fund-

ing to speed the map revision process, as a lack of 

resources has been one of the major obstacles to 

updating obsolete maps.15 this mapping also needs 

to be shielded from political pressures. there have 

been frequent objections to flood maps when they 

expand insurance requirements to new structures 

located in flood-prone areas. Science, not the politi-

cal process, should guide flood risk assessments.  

            continued

Artificially low insurance rates encourage people to live in 
flood-prone areas.

II. Risks and Consequences 
as temperatures rise, the atmosphere can hold 

more moisture. this causes precipitation to fall in 

more concentrated bursts.11 there has already been 

a noticeable increase in severe storms in recent 

years. the amount of rain falling in the heaviest 

downpours increased 20 percent over the course 

of the 20th century.12 this trend is expected to 

continue in the future. By the end of the century, 

extreme precipitation events that occur once every 

20 years on average at present could occur every 

six to eight years.13 

this increase in severe storms is especially trou-

bling in light of the shortcomings of the nation’s 

flood insurance system. By reducing the cost and 

financial risk of living in flood prone areas, artificially 

low rates encourage homeowners to move into or 

continue living in hazardous areas along rivers and 

coastlines that will only become more vulnerable to 

floods in an increasingly volatile climate. Masking 

flood risk also discourages homeowners from taking 

steps to reduce their vulnerability by elevating struc-

tures or undertaking other mitigation measures. 

Meanwhile, the flood maps we use to assess and 

communicate flood risk are becoming increasingly 

obsolete. although feMa is updating maps, they 

continue to rely on historical precipitation patterns. 

the historical 100-year floodplain will be an even 

less accurate measure of vulnerability as precipita-

tion patterns shift, and there will be greater risk of 

inundation for those behind dams and levees. 

Living in flood-prone areas will lead to greater loss 

of life and property and lock tax-payers into an 

expensive cycle of subsidizing insurance and re-

building dams and levees. continued development 

of floodplains, wetlands, and coastal areas also 

degrades the landscape’s natural ability to reduce 

floods. one feMa study, for example, found that 

planned development in harris county, texas would 

increase flood risk for existing buildings by more 

than 1,200 percent.14 this approach makes little 

sense today, but it is even more irresponsible in a 

changing climate. When levees fail, they can take people and homes  
with them.
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Extreme storms and risky development have 
caused rising flood damages. 
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I. Today’s Policy
the national flood insurance Program encourages 

people to live in flood-prone areas and creates a 

costly burden on taxpayers.

Artificially low insurance rates: Many proper-

ties covered under the national flood insurance 

Program pay below-market rates that hide the true 

risk of living in vulnerable areas and encourage 

homeowners to reside in places that will become 

more prone to flooding in a changing climate. the 

nfiP was designed to provide flood insurance to 

people and properties that private insurance was 

unwilling to cover. it was believed that the number 

of eligible structures would gradually be reduced as 

they reached the end of their life. however, this has 

taken longer than anticipated, and nearly a quarter 

of property owners currently receive subsidized 

insurance, primarily covering older structures that 

were built prior to the creation of nfiP and flood 

insurance rate Maps (pre-firM). these subsidies 

encourage homeowners to continuously rebuild in 

hazardous areas, placing a drain on the program’s 

finances and perpetuating a cycle of risk. 

even rates that aren’t subsidized understate the  

risk of flooding in many places.1 feMa uses average 

historical flood data to set rates, but the agency 

does not factor in damages from catastrophic loss 

years and ignores potential changes in flood risk 

due to land use changes or climate change.2,3 as a 

result, even these supposed “full risk” rates encour-

age development in vulnerable areas. the rates 

constitute a significant subsidy from taxpayers to 

those that live in harm’s way. nfiP has about $19 

billion of debt, largely due to damages from the 

2005 hurricane season, and is unlikely to ever repay 

the federal government.4 

Outdated floodplain maps: the flood insurance 

rate Maps that are used to identify flood risk and 

establish insurance rate zones are based on the 

historical 100-year flood. using this measure, the 

flood zone is the area where there is greater than a 

1 percent chance of flooding in a given year. there 

are several problems with this measure of risk. first, 

considerable flood risk exists beyond the line of the 

100-year flood. Parts of the Midwest have received 

two 500-year floods in less than 15 years.5 in reality, 

floods do not stop at this line, and basing flood 

maps on this standard can give people a false sense 

of security that they are safe as long as they are not 

located in the 100-year floodplain. Second, many 

maps are outdated and do not incorporate signifi-

cant changes in flood risk since they were drawn. 

feMa is undertaking efforts to digitize these maps 

and improve their quality, but the updated maps 

frequently fail to incorporate future development, 

coastal erosion, or changes to the climate, leaving 

them outdated shortly after they are revised.6

finally, flood maps do not identify potential inun-

dation zones behind flood control structures and 

below dams. these structures can and do fail, often 

to catastrophic effect. the american Society of 

civil engineers gives the nation’s dams a grade of 

‘d’ and levees a ‘d-’.7 there are thousands of miles 

of aging levees throughout the country, and many 

states know little to nothing about their condition 

or even where they are located. dam safety pro-

grams are almost universally underfunded, and the 

number of high hazard and structurally deficient 

dams has increased steadily in recent years.8

Inadequate risk reduction requirements: one of 

the primary goals of nfiP is to reduce the long-

term vulnerability to floods. to that end, com-

munities are required to implement and enforce 

floodplain ordinances to restrict development in 

vulnerable areas as a condition of participating in 

nfiP. there are also a number of programs such as 

the community rating System and the flood Miti-

gation assistance Program that encourage commu-

nities to take proactive steps to reduce their vulner-

ability. however, throughout the program’s history, 

development of hazardous and environmentally-

sensitive areas has continued. in many places flood-

plain ordinances are inadequate or poorly enforced. 

Structures that have been repeatedly damaged by 

floods have been continually rebuilt, contrary to the 

stated goals of the program. these “repetitive loss 

properties” (rLP) make up one percent of nfiP 

policies but are responsible for 25-30 percent of 

losses.9 the number of rLPs increased more than 

50 percent between 2000 and 2009.10 as a result 

of these multiple failures, vulnerability in many 

places has continued to grow and will only become 

worse in a changing climate. 

III. Preparing for the Future
By improving flood insurance rates and maps and 

moving people out of harm’s way, we can trim 

wasteful spending and better prepare communities 

for a more volatile climate.

Establish risk-based rates: feMa must begin mov-

ing all nfiP policies toward actuarial or risk-based 

rates. this will better communicate the true risk of 

locating structures in vulnerable areas and discour-

age risky behavior. implementing risk-based rates 

will also put nfiP on a sound financial footing and 

allow it to continue to help americans recover from 

floods in the future.

Some methods for achieving risk-based rates 

include eliminating or phasing out the subsidies 

for pre-firM buildings, especially non-primary 

residences, non-residential buildings, and repetitive 

loss structures. feMa should also stop the practice 

of grandfathering existing rates when maps are 

updated. in order to allow feMa to raise rates in a 

timely fashion, congress should lift the 10 percent 

cap on annual rate increases. flood insurance 

should also be encouraged for properties located 

behind flood control structures and below dams. 

finally, creating flood insurance rate maps with 

more gradation and detail will allow feMa to cre-

ate a rate structure that more accurately commu-

nicates risk, reflects current and future conditions, 

and addresses environmentally sensitive areas.

implementing risk-based rates will require sensi-

tivity to the financial impacts on policy holders, 

especially low-income communities. feMa should 

evaluate options such as a community-based group 

insurance rate on a watershed basis and direct 

grant assistance to qualifying communities and 

residences to address the affordability issue while 

also assisting these communities with reducing 

flood risk. 

Improve Flood Insurance Rate Maps: feMa must 

move beyond flood maps that rely on the 100-year 

flood and instead ensure that flood maps commu-

nicate actual risk. Maps should not only identify a 

broader area of risk such as the 500-year flood-

plain and high hazard areas but should also include 

more gradation to reflect variations of risk within 

individual zones. floods do not obey the lines 

drawn on flood insurance rate maps, and maps 

should incorporate as much detail on local condi-

tions as possible to reflect that. in addition, residual 

risk areas behind levees and dams should be identi-

fied on maps. 

feMa should use the best available science includ-

ing identification of reasonably foreseeable future 

conditions to guide assessments of flood risk. 

feMa should work with communities, states, and 

the private sector to improve the quality of maps 

through advanced mapping technologies. con-

gress should provide feMa with additional fund-

ing to speed the map revision process, as a lack of 

resources has been one of the major obstacles to 

updating obsolete maps.15 this mapping also needs 

to be shielded from political pressures. there have 

been frequent objections to flood maps when they 

expand insurance requirements to new structures 

located in flood-prone areas. Science, not the politi-

cal process, should guide flood risk assessments.  

            continued

Artificially low insurance rates encourage people to live in 
flood-prone areas.

II. Risks and Consequences 
as temperatures rise, the atmosphere can hold 

more moisture. this causes precipitation to fall in 

more concentrated bursts.11 there has already been 

a noticeable increase in severe storms in recent 

years. the amount of rain falling in the heaviest 

downpours increased 20 percent over the course 

of the 20th century.12 this trend is expected to 

continue in the future. By the end of the century, 

extreme precipitation events that occur once every 

20 years on average at present could occur every 

six to eight years.13 

this increase in severe storms is especially trou-

bling in light of the shortcomings of the nation’s 

flood insurance system. By reducing the cost and 

financial risk of living in flood prone areas, artificially 

low rates encourage homeowners to move into or 

continue living in hazardous areas along rivers and 

coastlines that will only become more vulnerable to 

floods in an increasingly volatile climate. Masking 

flood risk also discourages homeowners from taking 

steps to reduce their vulnerability by elevating struc-

tures or undertaking other mitigation measures. 

Meanwhile, the flood maps we use to assess and 

communicate flood risk are becoming increasingly 

obsolete. although feMa is updating maps, they 

continue to rely on historical precipitation patterns. 

the historical 100-year floodplain will be an even 

less accurate measure of vulnerability as precipita-

tion patterns shift, and there will be greater risk of 

inundation for those behind dams and levees. 

Living in flood-prone areas will lead to greater loss 

of life and property and lock tax-payers into an 

expensive cycle of subsidizing insurance and re-

building dams and levees. continued development 

of floodplains, wetlands, and coastal areas also 

degrades the landscape’s natural ability to reduce 

floods. one feMa study, for example, found that 

planned development in harris county, texas would 

increase flood risk for existing buildings by more 

than 1,200 percent.14 this approach makes little 

sense today, but it is even more irresponsible in a 

changing climate. When levees fail, they can take people and homes  
with them.
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PreParing for the future continued

Strengthen flood mitigation programs: congress 

must significantly strengthen flood mitigation 

measures under nfiP and the robert t. Stafford 

disaster relief and emergency act to ensure that 

federal grant programs reduce long-term flood 

vulnerability and restore the environment. Stronger 

land use regulations, building codes, and building 

elevation requirements should be included as a 

condition for participation in nfiP. flood insurance 

subsidies should be phased out for all repetitive 

loss structures to discourage continued rebuild-

ing of at-risk structures. funding for programs 

that reduce flood risk such as the flood Mitigation 

assistance Program should be increased to reduce 

long-term vulnerability to floods. however, these 

programs need to place a stronger emphasis on 

reducing flood risk through non-structural ap-

proaches such as floodplain and wetland restora-

tion and removal of the most vulnerable structures. 

the community rating System (crS), which offers 

discounted insurance rates to communities that vol-

untarily adopt and implement policies that exceed 

feMa requirements, should similarly be revised to 

include greater incentives for the implementation 

of projects that protect or restore natural flood 

control functions. feMa should consider providing 

incentives to municipalities, in addition to individu-

als, by offering better cost-share ratios for federal 

infrastructure grants to those communities that 

implement these policies, particularly the protec-

tion and restoration of natural floodplain functions.

IV. Benefits of Being Prepared
for decades, we have subsidized and encouraged 

development in flood-prone areas. it is time to 

embrace common sense reforms that make those 

that live in risky areas take responsibility for their 

decisions. especially in a changing climate, the fed-

eral government cannot afford to foot the bill for 

this unsafe behavior. More accurately assessing and 

communicating risk will save taxpayers money and 

encourage people to decrease their vulnerability to 

floods, both now and in an uncertain future. n
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Introduction:

the national flood insurance Program (nfiP), created by congress in 1968 and managed 

by the federal emergency Management administration (feMa), allows property owners  

in participating communities to purchase flood insurance from the federal government.  

it currently covers about 5.5 million properties nationwide with a value of $1.25 trillion. 

While the program has helped americans recover from devastating floods for over four 

decades, it also has a number of shortcomings that encourage risky behavior, waste  

taxpayer money, and make communities more vulnerable to floods. By ensuring that  

flood maps and insurance rates reflect flood risk, we can save lives and money. these  

reforms make sense today, and they are especially important as climate change brings 

more severe storms and floods. 

National Flood 
Insurance Program

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.americanrivers.org

Risk-based insurance rates encourage people to reduce 
their vulnerability to floods.

Soldiers Grove, WI was destroyed several times by floods 
but has avoided major damages since it relocated the  
downtown to higher ground. 

National Oceanic and Atmospheric Administration

National Oceanic and Atmospheric Administration Jerry Quebe

1101 14th Street, NW   n   Suite 1400   n   Washington, DC 20005
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PreParing for the future continued

Strengthen flood mitigation programs: congress 

must significantly strengthen flood mitigation 

measures under nfiP and the robert t. Stafford 

disaster relief and emergency act to ensure that 

federal grant programs reduce long-term flood 

vulnerability and restore the environment. Stronger 

land use regulations, building codes, and building 

elevation requirements should be included as a 

condition for participation in nfiP. flood insurance 

subsidies should be phased out for all repetitive 

loss structures to discourage continued rebuild-

ing of at-risk structures. funding for programs 

that reduce flood risk such as the flood Mitigation 

assistance Program should be increased to reduce 

long-term vulnerability to floods. however, these 

programs need to place a stronger emphasis on 

reducing flood risk through non-structural ap-

proaches such as floodplain and wetland restora-

tion and removal of the most vulnerable structures. 

the community rating System (crS), which offers 

discounted insurance rates to communities that vol-

untarily adopt and implement policies that exceed 

feMa requirements, should similarly be revised to 

include greater incentives for the implementation 

of projects that protect or restore natural flood 

control functions. feMa should consider providing 

incentives to municipalities, in addition to individu-

als, by offering better cost-share ratios for federal 

infrastructure grants to those communities that 

implement these policies, particularly the protec-

tion and restoration of natural floodplain functions.

IV. Benefits of Being Prepared
for decades, we have subsidized and encouraged 

development in flood-prone areas. it is time to 

embrace common sense reforms that make those 

that live in risky areas take responsibility for their 

decisions. especially in a changing climate, the fed-

eral government cannot afford to foot the bill for 

this unsafe behavior. More accurately assessing and 

communicating risk will save taxpayers money and 

encourage people to decrease their vulnerability to 

floods, both now and in an uncertain future. n
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Introduction:

the national flood insurance Program (nfiP), created by congress in 1968 and managed 

by the federal emergency Management administration (feMa), allows property owners  

in participating communities to purchase flood insurance from the federal government.  

it currently covers about 5.5 million properties nationwide with a value of $1.25 trillion. 

While the program has helped americans recover from devastating floods for over four 

decades, it also has a number of shortcomings that encourage risky behavior, waste  

taxpayer money, and make communities more vulnerable to floods. By ensuring that  

flood maps and insurance rates reflect flood risk, we can save lives and money. these  

reforms make sense today, and they are especially important as climate change brings 

more severe storms and floods. 
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PreParing for the future continued

which addresses a critical need by encouraging 
more efficient water management, should be ex-
panded. 

in addition, conservation programs must be better 
targeted to the most ecologically valuable lands 
and the most pressing natural resources concerns in 
order to ensure that there are measurable achieve-
ments in overall watershed health and resilience. 
nrcS should increase place-based targeting that 
concentrates resources in priority watersheds to 
protect the most ecologically valuable lands. Water 
quality, water quantity, and flood reduction should 
be a primary concern throughout conservation 
programs in light of the increases in floods and 
droughts that a changing climate will bring. Pro-
jected climate impacts should be considered in the 
design of all conservation program goals and targets 
in order to ensure that expected benefits are not 
undermined by changing conditions. if properly tar-
geted, nrcS conservation programs can make vital 
improvements in the resilience of the nation’s water 
resources and prepare human and natural communi-
ties for a changing climate. 

Reduce long-term flood risk: congress and the 
uSda must work to ensure that federal farm policy 
decreases long-term flood risk from agricultural 
landscapes. nrcS should establish an overarching 
flood management strategy based on a watershed 
scale to help farmers naturally increase flood stor-
age and reduce flood risk downstream. in particular, 
this means better understanding the link between 
tile drainage and flooding in different landscapes 
and reforming programs that support this practice 
based on those results. there must be a concerted 
effort to ensure that federal programs are not 
encouraging tile drainage where it might increase 
flood risk by accelerating water transport or opening 
new, environmentally sensitive lands to production. 
tile drainage must also be assessed in light of the 
consequences that rising temperatures and greater 
runoff from tile drained fields could have for water 
quality. nrcS must reassess any programs that 
support this practice to avoid exacerbating existing 
nutrient pollution problems.

We also need to address the risk that agricultural 
levees pose to farmers and communities. first and 
foremost there needs to be a better understand-
ing of the location and condition of these levees. 
congress should fund a national inventory and 
inspection of all levees and create state-level levee 
safety programs to continue inspections and reduce 
long-term risk from these structures.17 this effort 
should also focus on examining how agricultural 
levees affect the vulnerability of downstream flood 
defenses that protect municipalities. in addition, 

congress should create a grant program that will 
allow communities to address these risks by recon-
necting rivers to floodplains, obtaining easements, 
planting more flood tolerant crops, and removing or 
setting back levees where possible. 

finally, nrcS must ensure that its watershed 
protection and rehabilitation activities are contrib-
uting to resilience in a changing climate. congress 
should provide additional funding to the Watershed 
rehabilitation Program to reduce the risk that aging 
dams pose to farmers and downstream communi-
ties. it is essential, however, that this program fund 
projects that promote resilience for both human 
and natural communities. Leaving these structures 
in place may not always be the best strategy for 
reducing long-term risk. the Principles and guide-
lines (P&g) for federal water infrastructure projects, 
which are currently under revision, can help guide 
these projects toward non-structural alternatives 
that are more cost effective and provide multiple 
benefits (see Water resources development Policy 
chapter). By requiring agencies to prioritize non-
structural alternatives and give more weight to 
ecosystem services and climate change impacts, 
the administration can ensure that the Watershed 
rehabilitation Program adopts a strategic approach 
that better incorporates decommissioning as a vi-
able alternative and reduces long-term risk. nrcS 
should also work with communities to ensure better 
enforcement of floodplain easements and prevent 
future development in breach inundation areas. 

IV. Benefits of Being Prepared
reducing flood risk and minimizing agriculture’s 
impacts on the environment and surrounding com-
munities makes sense no matter what the future 
holds. We should not waste scarce resources to 
support wealthy corporate producers that degrade 
land and water resources. nor should we settle 
for conservation programs that achieve anything 
less than the maximum benefit. in an era when we 
face changing conditions, greater water stress, and 
more frequent floods, these reforms become even 
more important. 

agriculture is central to all we do, and we can con-
tinue to support farmers in ways that accomplish 
multiple goals like using water more efficiently, 
maintaining healthy wetlands and streams, and  
creating an agricultural landscape that reduces 
flooding. american farmers know better than  
anyone how to be good stewards of their land,  
but they also respond to financial incentives.  
the federal government must move away from 
policies that promote unsustainable behavior and 
provide incentives to help farmers prepare the  
nation for a more volatile and uncertain climate. n
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Introduction:

agriculture is central to everything we do. american farmers have created unprec-

edented advances in food production and greatly improved our quality of life. farming 

also has extensive impacts on land, water, and wildlife, however. the extent of the impact 

is heavily influenced by federal farm policy. crop subsidies affect the quantity and type 

of crops farmers grow, the amount of water farmers use, and the health of surrounding 

waterways. conservation programs can reduce agriculture’s impact and contribute to 

sustainability if properly designed. one early example of this is the Soil conservation 

Service, which was instrumental in solving the widespread erosion problems that caused 

the dust Bowl in the 1930s. american agriculture is now faced with perhaps its greatest 

challenge since that time: climate change. congress must ensure that federal farm policy 

— which is set in the farm Bill that is passed roughly every five years — protects and  

restores the forests, wetlands, and floodplains that buffer farms and surrounding  

communities from extreme droughts and floods. federal farm policy must lead the  

way toward a more sustainable future for agriculture so that farmers, communities,  

and wildlife can thrive in a changing climate. 
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I. Today’s Policy
Federal farm policy encourages degradation of the 
nation’s water resources, increases flood risk, and 
makes communities and wildlife less prepared for a 
changing climate.

Crop Subsidies: Farm subsidies were first intro-
duced in the 1930s to help struggling farmers, but 
today they largely benefit a few corporate produc-
ers and encourage unsustainable farming practices. 
Between 1995 and 2009, the federal government 
paid out $250 billion in farm subsidies.1  These sub-
sidies come in a variety of forms. There are direct 
payments regardless of crop prices. There are 
counter-cyclical and market-loss payments,  
which kick in when the price of crops falls below  
a certain level. Subsidized crop insurance provides 
50 percent coverage for catastrophic crop losses  
at no cost to producers. 

Some level of subsidy may be desirable in order 
to maintain a secure food supply or to preserve 
real family farms. However, the vast majority of 
subsidies go to the largest and wealthiest corpo-
rate producers that are already profitable without 
government handouts. Sixty-two percent of farm 
subsidies go to large commercial farms, while less 
than 30 percent of small farms receive any pay-
ments.2  What’s more, much of the aid is targeted 
to low-value crops such as corn, cotton, rice, and 
soybeans. Those crops, in addition to wheat, re-
ceived more than 70 percent of all crop subsidies 
totaling $170 billion in the past 15 years.3  In effect, 

most farm subsidies encourage large monoculture 
of field crops, precisely the type of agriculture that 
has the greatest impact on the surrounding land 
and water. It creates large volumes of nutrient- and 
pesticide-laden runoff, which cause widespread wa-
ter quality problems in lakes, streams, and coastal 
waters. These crops also use a substantial amount 
of water and compete with a growing number of 
people and industries in the arid West. 

Conservation Programs: Conservation programs 
first became a major part of the Farm Bill in 1985 
with the establishment of the Conservation Reserve 
Program (CRP), which focused on removing highly 
erodible land from production. Since then, the 
scope and funding of conservation programs have 
expanded significantly.4 The 2008 Farm Bill autho-
rized $24 billion in conservation program funding, 
which makes it the largest single source of funding 
for conservation on private lands.5  These funds are 
administered through a wide range of conserva-
tion programs that focus on preserving different 
types of landscapes such as grasslands, forests, and 
wetlands by retiring sensitive lands from produc-
tion or improving practices on working lands. The 
Wetlands Reserve Program, for example, funds 
purchases of easements to retire former or convert-
ed wetlands and provides technical and financial 
assistance to restore farmed wetlands. 

USDA conservation programs have had consider-
able success in reducing the impacts of agriculture 

on the American landscape. The Conservation 
Reserve Program alone currently covers ap-
proximately 34 million acres and has reduced soil 
erosion and improved water quality, flood storage, 
and wildlife habitat. However, inadequate funding 
and a lack of effective targeting limit the impact of 
these programs and their ability to buffer farmers, 
communities, and ecosystems from a more volatile 
climate. Conservation programs cover only a small 
fraction of the agricultural lands in the country, and 
many vital landscapes are not being managed as 
sustainably as they could be. There is a backlog of 
300,000 applications for the Wetland Reserve Pro-
gram alone.6 There could be cuts to these programs 
in the next Farm Bill. The Wetland Reserve Pro-
gram, in particular, does not have baseline funding 
beyond 2012, and if it is to continue, it will have to 
be offset by decreases in other programs.7

In addition, existing funding levels do not achieve 
the maximum benefit because of the failure to 
prioritize funding to the most vulnerable areas 
or coordinate with other conservation efforts. A 
single farmer improving practices or retiring land 
can have a small local impact, but a critical num-
ber of producers must implement conservation 
practices in order to achieve meaningful improve-
ments throughout a watershed.8 Currently, many 
conservation programs target resources to a list of 
top priorities within a given area, but this does not 
ensure that the most critical areas within priority 
watersheds are being addressed. Failing to ensure 
that all conservation programs focus on the most 
critical landscapes and reach a sufficient threshold 
to have a meaningful impact will mean that scarce 
funding is not being used to maximum benefit. 

Increased Flood Risk: Farming has a dramatic 
impact on the landscape and its ability to manage 
floods. The conversion of land to agricultural use 
and the construction of dams and levees to protect 
crops play a central role in determining how water 
flows across the landscape and affects downstream 
communities. Americans have drained and cleared 
countless acres of wetlands and forests in order 
to grow crops. This landscape transformation has 
increased the rate and magnitude of runoff as it 
traded natural landscapes for fields that were less 
effective at absorbing rainfall. Farmers transitioned 
to more intensive production of row crops such as 
soy and corn in the second half of the 20th century 
— spurred in part by U.S. farm policy — which  
further decreased the landscape’s ability to hold 
water and increased downstream flood risk. 

As agriculture has expanded, many farmers have 
installed drainage systems under the soil  — known 
as tile drains — to more effectively remove water 
from their fields and increase yields. These sys-
tems have a large impact on hydrology and water 

quality, although the link between tile drainage and 
flooding is complex and difficult to separate from 
the long-term conversion of land to crop produc-
tion.9  Tile drainage can either increase or decrease 
peak flows depending on a number of factors such 
as soil type.10  However, tile drainage can contribute 
to wetland loss and open up new lands to produc-
tion. To the extent that tile drainage contributes to 
the conversion of these natural landscapes, it can 
increase flood risk. Tile drainage also contributes 
significantly to downstream nutrient pollution. 
Heavily tile-drained parts of the Corn Belt contrib-
ute the greatest amount of nitrate to the dead zone 
in the Gulf of Mexico.11 

Agricultural levees have also had a profound impact 
on flood risk throughout agricultural lands. Farmers 
have built levees for centuries to protect their fields 
from floods. On the Upper Mississippi alone there 
are 2,200 miles of levees and floodwalls.12 Levees 
strait-jacket rivers and disconnect them from their 
floodplains. During large storms, levees send water 
rapidly downstream instead of allowing it to spread 
over the floodplain. This puts additional pressure on 
downstream flood defenses and increases the risk 
of inundation in heavily populated areas. Levees 
can and do fail during large events, often to cata-
strophic effect. Agricultural levees are frequently 
designed to a lower protection standard than 
those that protect communities despite the fact 
that development has sprung up behind many of 
them. The failure of these levees in extreme events 
can inundate downstream areas, as occurred in the 
1993 Mississippi River floods.13 Even worse, in many 
cases, little to nothing is known about where agri-
cultural levees exist or what their condition is. 

Small watershed dams present a further challenge 
to managing flood waters on agricultural lands. 
Since 1948, the Natural Resources Conservation 
Service (NRCS) has helped to construct over 11,000 
watershed dams. These structures were intended 
to reduce erosion, control floods, and provide 

water supply. In many cases, these dams have cre-
ated a hazard to public safety due to downstream 
development after construction of the dam.14 While 
NRCS requires communities to limit development 
in these hazardous areas, sponsoring communi-
ties have often not enforced floodplain easements, 
resulting in hazardous conditions. Many of these 
structures are now at or near the end of their 50-
year life expectancy and need expensive upgrades. 
Small watershed dams have also had a range 
of negative impacts on native fish and wildlife.15 
Few communities can afford to fix these aging 
structures, and although NRCS has been offering 
assistance through its Watershed Rehabilitation 
Program, the need far outweighs available resourc-
es. In addition, most of the funding in this program 
is used to extend the life of dams. While removal is 
considered in each case, it is rarely chosen, and re-
moval is not seriously analyzed as a viable alterna-
tive in many cases. 

II. Risks and Consequences 
No other sector of the economy is more vulner-
able to climate change than agriculture. Farming 
is deeply affected by changes in precipitation, 
temperatures, and other climate-driven factors. At 
the same time, agriculture and the federal policies 
that influence it have a large impact on the ability 
of the environment and communities to withstand 
climate change. Right now, many federal farm poli-
cies are moving us in the wrong direction. Subsidies 
encourage additional production, which facilitates 
encroachment onto wetlands and floodplains, 
affecting everything from flood management to 
water quality to wildlife habitat. The conversion 
of natural landscapes to row crop production 
increases flood risk and creates new sources of 
polluted runoff even as the changing climate brings 
more extreme storms. Increased irrigation in water 
stressed regions lowers water levels and reduces 
available water supplies as droughts are becoming 
more frequent and severe. The stresses farming 
puts on waterways, wetlands, and forests makes 
them less resilient to the additional pressures 
climate change will bring. This in turn limits these 
landscapes’ ability to slow floodwaters and provide 
clean water, making communities less prepared to 
deal with a more volatile and uncertain climate. 

Levees and dams also present a significant chal-
lenge in a changing climate. As storms grow more 
intense, agricultural levees will continue to push 
damaging floodwaters toward downstream popula-
tion centers. The risk of failure will also grow and 
present an increasing threat to public safety in a 
more volatile climate. Many communities do not 
have sufficient funds to maintain these structures, 

and it is unlikely that federal funding will be avail-
able to assist with necessary improvements in the 
future. Communities may be stuck with unsafe 
infrastructure and few resources to make needed 
improvements even as climate change exacerbates 
the problem. 

III. Preparing for the Future
The Farm Bill offers a valuable opportunity to cor-
rect the wasteful practices of the past and help 
farmers, communities, and wildlife prepare for the 
challenges of a changing climate.

Reform farm subsidies: Farm subsidies must be 
shifted away from large corporate producers and 
low-value, water-intensive crops. The overall amount 
of subsidies should be reduced considerably. A 
smaller amount of direct payments should be 
targeted to small farmers that demonstrate finan-
cial need and prove to be responsible stewards of 
land and water resources. In general, commodity 
subsidies should be phased out in favor of “green 
payments” or incentives through existing conserva-
tion programs. 

At the very least, there needs to be a greater effort 
to strengthen environmental protections on lands 
that receive farm payments. Farmers that receive 
federal assistance are required to avoid the conver-
sion of wetlands and to reduce erosion from highly 
erodible lands. Unfortunately, these conditions do 
not apply to crop insurance. Overall, conservation 
requirements have been successful in improving 
environmental performance, but they have not 
been adequately enforced and could be further 
improved.16 USDA should increase inspections and 
impose penalties on farmers that fail to comply with 
these requirements. Congress should expand exist-
ing protections to crop insurance and implement 
new stream buffer requirements on all lands receiv-
ing federal assistance. 

Fully fund and more effectively target conserva-
tion programs: Congress must make conservation 
programs a priority in future farm bills. It is essential 
that these programs receive funding at levels that 
are closer to existing need. The Wetland Reserve 
Program (WRP), which could be cut due to the lack 
of expected funding in the next Farm Bill, is particu-
larly important, as it promotes both community and 
ecosystem sustainability in a number of ways. Wet-
lands provide a number of free community services 
including clean water and flood management, both 
of which will be increasingly important in a changing 
climate. Congress must maintain robust funding for 
WRP in the next Farm Bill. Similarly, programs such 
as the Agricultural Water Enhancement Program,  
                         CONTINUED

Subsidies encourage unsustainable farming practices that 
cause water pollution and destroy sensitive landscapes.

Agricultural dams and levees have left 
communities vulnerable to floods.
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I. Today’s Policy
Federal farm policy encourages degradation of the 
nation’s water resources, increases flood risk, and 
makes communities and wildlife less prepared for a 
changing climate.

Crop Subsidies: Farm subsidies were first intro-
duced in the 1930s to help struggling farmers, but 
today they largely benefit a few corporate produc-
ers and encourage unsustainable farming practices. 
Between 1995 and 2009, the federal government 
paid out $250 billion in farm subsidies.1  These sub-
sidies come in a variety of forms. There are direct 
payments regardless of crop prices. There are 
counter-cyclical and market-loss payments,  
which kick in when the price of crops falls below  
a certain level. Subsidized crop insurance provides 
50 percent coverage for catastrophic crop losses  
at no cost to producers. 

Some level of subsidy may be desirable in order 
to maintain a secure food supply or to preserve 
real family farms. However, the vast majority of 
subsidies go to the largest and wealthiest corpo-
rate producers that are already profitable without 
government handouts. Sixty-two percent of farm 
subsidies go to large commercial farms, while less 
than 30 percent of small farms receive any pay-
ments.2  What’s more, much of the aid is targeted 
to low-value crops such as corn, cotton, rice, and 
soybeans. Those crops, in addition to wheat, re-
ceived more than 70 percent of all crop subsidies 
totaling $170 billion in the past 15 years.3  In effect, 

most farm subsidies encourage large monoculture 
of field crops, precisely the type of agriculture that 
has the greatest impact on the surrounding land 
and water. It creates large volumes of nutrient- and 
pesticide-laden runoff, which cause widespread wa-
ter quality problems in lakes, streams, and coastal 
waters. These crops also use a substantial amount 
of water and compete with a growing number of 
people and industries in the arid West. 

Conservation Programs: Conservation programs 
first became a major part of the Farm Bill in 1985 
with the establishment of the Conservation Reserve 
Program (CRP), which focused on removing highly 
erodible land from production. Since then, the 
scope and funding of conservation programs have 
expanded significantly.4 The 2008 Farm Bill autho-
rized $24 billion in conservation program funding, 
which makes it the largest single source of funding 
for conservation on private lands.5  These funds are 
administered through a wide range of conserva-
tion programs that focus on preserving different 
types of landscapes such as grasslands, forests, and 
wetlands by retiring sensitive lands from produc-
tion or improving practices on working lands. The 
Wetlands Reserve Program, for example, funds 
purchases of easements to retire former or convert-
ed wetlands and provides technical and financial 
assistance to restore farmed wetlands. 

USDA conservation programs have had consider-
able success in reducing the impacts of agriculture 

on the American landscape. The Conservation 
Reserve Program alone currently covers ap-
proximately 34 million acres and has reduced soil 
erosion and improved water quality, flood storage, 
and wildlife habitat. However, inadequate funding 
and a lack of effective targeting limit the impact of 
these programs and their ability to buffer farmers, 
communities, and ecosystems from a more volatile 
climate. Conservation programs cover only a small 
fraction of the agricultural lands in the country, and 
many vital landscapes are not being managed as 
sustainably as they could be. There is a backlog of 
300,000 applications for the Wetland Reserve Pro-
gram alone.6 There could be cuts to these programs 
in the next Farm Bill. The Wetland Reserve Pro-
gram, in particular, does not have baseline funding 
beyond 2012, and if it is to continue, it will have to 
be offset by decreases in other programs.7

In addition, existing funding levels do not achieve 
the maximum benefit because of the failure to 
prioritize funding to the most vulnerable areas 
or coordinate with other conservation efforts. A 
single farmer improving practices or retiring land 
can have a small local impact, but a critical num-
ber of producers must implement conservation 
practices in order to achieve meaningful improve-
ments throughout a watershed.8 Currently, many 
conservation programs target resources to a list of 
top priorities within a given area, but this does not 
ensure that the most critical areas within priority 
watersheds are being addressed. Failing to ensure 
that all conservation programs focus on the most 
critical landscapes and reach a sufficient threshold 
to have a meaningful impact will mean that scarce 
funding is not being used to maximum benefit. 

Increased Flood Risk: Farming has a dramatic 
impact on the landscape and its ability to manage 
floods. The conversion of land to agricultural use 
and the construction of dams and levees to protect 
crops play a central role in determining how water 
flows across the landscape and affects downstream 
communities. Americans have drained and cleared 
countless acres of wetlands and forests in order 
to grow crops. This landscape transformation has 
increased the rate and magnitude of runoff as it 
traded natural landscapes for fields that were less 
effective at absorbing rainfall. Farmers transitioned 
to more intensive production of row crops such as 
soy and corn in the second half of the 20th century 
— spurred in part by U.S. farm policy — which  
further decreased the landscape’s ability to hold 
water and increased downstream flood risk. 

As agriculture has expanded, many farmers have 
installed drainage systems under the soil  — known 
as tile drains — to more effectively remove water 
from their fields and increase yields. These sys-
tems have a large impact on hydrology and water 

quality, although the link between tile drainage and 
flooding is complex and difficult to separate from 
the long-term conversion of land to crop produc-
tion.9  Tile drainage can either increase or decrease 
peak flows depending on a number of factors such 
as soil type.10  However, tile drainage can contribute 
to wetland loss and open up new lands to produc-
tion. To the extent that tile drainage contributes to 
the conversion of these natural landscapes, it can 
increase flood risk. Tile drainage also contributes 
significantly to downstream nutrient pollution. 
Heavily tile-drained parts of the Corn Belt contrib-
ute the greatest amount of nitrate to the dead zone 
in the Gulf of Mexico.11 

Agricultural levees have also had a profound impact 
on flood risk throughout agricultural lands. Farmers 
have built levees for centuries to protect their fields 
from floods. On the Upper Mississippi alone there 
are 2,200 miles of levees and floodwalls.12 Levees 
strait-jacket rivers and disconnect them from their 
floodplains. During large storms, levees send water 
rapidly downstream instead of allowing it to spread 
over the floodplain. This puts additional pressure on 
downstream flood defenses and increases the risk 
of inundation in heavily populated areas. Levees 
can and do fail during large events, often to cata-
strophic effect. Agricultural levees are frequently 
designed to a lower protection standard than 
those that protect communities despite the fact 
that development has sprung up behind many of 
them. The failure of these levees in extreme events 
can inundate downstream areas, as occurred in the 
1993 Mississippi River floods.13 Even worse, in many 
cases, little to nothing is known about where agri-
cultural levees exist or what their condition is. 

Small watershed dams present a further challenge 
to managing flood waters on agricultural lands. 
Since 1948, the Natural Resources Conservation 
Service (NRCS) has helped to construct over 11,000 
watershed dams. These structures were intended 
to reduce erosion, control floods, and provide 

water supply. In many cases, these dams have cre-
ated a hazard to public safety due to downstream 
development after construction of the dam.14 While 
NRCS requires communities to limit development 
in these hazardous areas, sponsoring communi-
ties have often not enforced floodplain easements, 
resulting in hazardous conditions. Many of these 
structures are now at or near the end of their 50-
year life expectancy and need expensive upgrades. 
Small watershed dams have also had a range 
of negative impacts on native fish and wildlife.15 
Few communities can afford to fix these aging 
structures, and although NRCS has been offering 
assistance through its Watershed Rehabilitation 
Program, the need far outweighs available resourc-
es. In addition, most of the funding in this program 
is used to extend the life of dams. While removal is 
considered in each case, it is rarely chosen, and re-
moval is not seriously analyzed as a viable alterna-
tive in many cases. 

II. Risks and Consequences 
No other sector of the economy is more vulner-
able to climate change than agriculture. Farming 
is deeply affected by changes in precipitation, 
temperatures, and other climate-driven factors. At 
the same time, agriculture and the federal policies 
that influence it have a large impact on the ability 
of the environment and communities to withstand 
climate change. Right now, many federal farm poli-
cies are moving us in the wrong direction. Subsidies 
encourage additional production, which facilitates 
encroachment onto wetlands and floodplains, 
affecting everything from flood management to 
water quality to wildlife habitat. The conversion 
of natural landscapes to row crop production 
increases flood risk and creates new sources of 
polluted runoff even as the changing climate brings 
more extreme storms. Increased irrigation in water 
stressed regions lowers water levels and reduces 
available water supplies as droughts are becoming 
more frequent and severe. The stresses farming 
puts on waterways, wetlands, and forests makes 
them less resilient to the additional pressures 
climate change will bring. This in turn limits these 
landscapes’ ability to slow floodwaters and provide 
clean water, making communities less prepared to 
deal with a more volatile and uncertain climate. 

Levees and dams also present a significant chal-
lenge in a changing climate. As storms grow more 
intense, agricultural levees will continue to push 
damaging floodwaters toward downstream popula-
tion centers. The risk of failure will also grow and 
present an increasing threat to public safety in a 
more volatile climate. Many communities do not 
have sufficient funds to maintain these structures, 

and it is unlikely that federal funding will be avail-
able to assist with necessary improvements in the 
future. Communities may be stuck with unsafe 
infrastructure and few resources to make needed 
improvements even as climate change exacerbates 
the problem. 

III. Preparing for the Future
The Farm Bill offers a valuable opportunity to cor-
rect the wasteful practices of the past and help 
farmers, communities, and wildlife prepare for the 
challenges of a changing climate.

Reform farm subsidies: Farm subsidies must be 
shifted away from large corporate producers and 
low-value, water-intensive crops. The overall amount 
of subsidies should be reduced considerably. A 
smaller amount of direct payments should be 
targeted to small farmers that demonstrate finan-
cial need and prove to be responsible stewards of 
land and water resources. In general, commodity 
subsidies should be phased out in favor of “green 
payments” or incentives through existing conserva-
tion programs. 

At the very least, there needs to be a greater effort 
to strengthen environmental protections on lands 
that receive farm payments. Farmers that receive 
federal assistance are required to avoid the conver-
sion of wetlands and to reduce erosion from highly 
erodible lands. Unfortunately, these conditions do 
not apply to crop insurance. Overall, conservation 
requirements have been successful in improving 
environmental performance, but they have not 
been adequately enforced and could be further 
improved.16 USDA should increase inspections and 
impose penalties on farmers that fail to comply with 
these requirements. Congress should expand exist-
ing protections to crop insurance and implement 
new stream buffer requirements on all lands receiv-
ing federal assistance. 

Fully fund and more effectively target conserva-
tion programs: Congress must make conservation 
programs a priority in future farm bills. It is essential 
that these programs receive funding at levels that 
are closer to existing need. The Wetland Reserve 
Program (WRP), which could be cut due to the lack 
of expected funding in the next Farm Bill, is particu-
larly important, as it promotes both community and 
ecosystem sustainability in a number of ways. Wet-
lands provide a number of free community services 
including clean water and flood management, both 
of which will be increasingly important in a changing 
climate. Congress must maintain robust funding for 
WRP in the next Farm Bill. Similarly, programs such 
as the Agricultural Water Enhancement Program,  
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I. Today’s Policy
Federal farm policy encourages degradation of the 
nation’s water resources, increases flood risk, and 
makes communities and wildlife less prepared for a 
changing climate.

Crop Subsidies: Farm subsidies were first intro-
duced in the 1930s to help struggling farmers, but 
today they largely benefit a few corporate produc-
ers and encourage unsustainable farming practices. 
Between 1995 and 2009, the federal government 
paid out $250 billion in farm subsidies.1  These sub-
sidies come in a variety of forms. There are direct 
payments regardless of crop prices. There are 
counter-cyclical and market-loss payments,  
which kick in when the price of crops falls below  
a certain level. Subsidized crop insurance provides 
50 percent coverage for catastrophic crop losses  
at no cost to producers. 

Some level of subsidy may be desirable in order 
to maintain a secure food supply or to preserve 
real family farms. However, the vast majority of 
subsidies go to the largest and wealthiest corpo-
rate producers that are already profitable without 
government handouts. Sixty-two percent of farm 
subsidies go to large commercial farms, while less 
than 30 percent of small farms receive any pay-
ments.2  What’s more, much of the aid is targeted 
to low-value crops such as corn, cotton, rice, and 
soybeans. Those crops, in addition to wheat, re-
ceived more than 70 percent of all crop subsidies 
totaling $170 billion in the past 15 years.3  In effect, 

most farm subsidies encourage large monoculture 
of field crops, precisely the type of agriculture that 
has the greatest impact on the surrounding land 
and water. It creates large volumes of nutrient- and 
pesticide-laden runoff, which cause widespread wa-
ter quality problems in lakes, streams, and coastal 
waters. These crops also use a substantial amount 
of water and compete with a growing number of 
people and industries in the arid West. 

Conservation Programs: Conservation programs 
first became a major part of the Farm Bill in 1985 
with the establishment of the Conservation Reserve 
Program (CRP), which focused on removing highly 
erodible land from production. Since then, the 
scope and funding of conservation programs have 
expanded significantly.4 The 2008 Farm Bill autho-
rized $24 billion in conservation program funding, 
which makes it the largest single source of funding 
for conservation on private lands.5  These funds are 
administered through a wide range of conserva-
tion programs that focus on preserving different 
types of landscapes such as grasslands, forests, and 
wetlands by retiring sensitive lands from produc-
tion or improving practices on working lands. The 
Wetlands Reserve Program, for example, funds 
purchases of easements to retire former or convert-
ed wetlands and provides technical and financial 
assistance to restore farmed wetlands. 

USDA conservation programs have had consider-
able success in reducing the impacts of agriculture 

on the American landscape. The Conservation 
Reserve Program alone currently covers ap-
proximately 34 million acres and has reduced soil 
erosion and improved water quality, flood storage, 
and wildlife habitat. However, inadequate funding 
and a lack of effective targeting limit the impact of 
these programs and their ability to buffer farmers, 
communities, and ecosystems from a more volatile 
climate. Conservation programs cover only a small 
fraction of the agricultural lands in the country, and 
many vital landscapes are not being managed as 
sustainably as they could be. There is a backlog of 
300,000 applications for the Wetland Reserve Pro-
gram alone.6 There could be cuts to these programs 
in the next Farm Bill. The Wetland Reserve Pro-
gram, in particular, does not have baseline funding 
beyond 2012, and if it is to continue, it will have to 
be offset by decreases in other programs.7

In addition, existing funding levels do not achieve 
the maximum benefit because of the failure to 
prioritize funding to the most vulnerable areas 
or coordinate with other conservation efforts. A 
single farmer improving practices or retiring land 
can have a small local impact, but a critical num-
ber of producers must implement conservation 
practices in order to achieve meaningful improve-
ments throughout a watershed.8 Currently, many 
conservation programs target resources to a list of 
top priorities within a given area, but this does not 
ensure that the most critical areas within priority 
watersheds are being addressed. Failing to ensure 
that all conservation programs focus on the most 
critical landscapes and reach a sufficient threshold 
to have a meaningful impact will mean that scarce 
funding is not being used to maximum benefit. 

Increased Flood Risk: Farming has a dramatic 
impact on the landscape and its ability to manage 
floods. The conversion of land to agricultural use 
and the construction of dams and levees to protect 
crops play a central role in determining how water 
flows across the landscape and affects downstream 
communities. Americans have drained and cleared 
countless acres of wetlands and forests in order 
to grow crops. This landscape transformation has 
increased the rate and magnitude of runoff as it 
traded natural landscapes for fields that were less 
effective at absorbing rainfall. Farmers transitioned 
to more intensive production of row crops such as 
soy and corn in the second half of the 20th century 
— spurred in part by U.S. farm policy — which  
further decreased the landscape’s ability to hold 
water and increased downstream flood risk. 

As agriculture has expanded, many farmers have 
installed drainage systems under the soil  — known 
as tile drains — to more effectively remove water 
from their fields and increase yields. These sys-
tems have a large impact on hydrology and water 

quality, although the link between tile drainage and 
flooding is complex and difficult to separate from 
the long-term conversion of land to crop produc-
tion.9  Tile drainage can either increase or decrease 
peak flows depending on a number of factors such 
as soil type.10  However, tile drainage can contribute 
to wetland loss and open up new lands to produc-
tion. To the extent that tile drainage contributes to 
the conversion of these natural landscapes, it can 
increase flood risk. Tile drainage also contributes 
significantly to downstream nutrient pollution. 
Heavily tile-drained parts of the Corn Belt contrib-
ute the greatest amount of nitrate to the dead zone 
in the Gulf of Mexico.11 

Agricultural levees have also had a profound impact 
on flood risk throughout agricultural lands. Farmers 
have built levees for centuries to protect their fields 
from floods. On the Upper Mississippi alone there 
are 2,200 miles of levees and floodwalls.12 Levees 
strait-jacket rivers and disconnect them from their 
floodplains. During large storms, levees send water 
rapidly downstream instead of allowing it to spread 
over the floodplain. This puts additional pressure on 
downstream flood defenses and increases the risk 
of inundation in heavily populated areas. Levees 
can and do fail during large events, often to cata-
strophic effect. Agricultural levees are frequently 
designed to a lower protection standard than 
those that protect communities despite the fact 
that development has sprung up behind many of 
them. The failure of these levees in extreme events 
can inundate downstream areas, as occurred in the 
1993 Mississippi River floods.13 Even worse, in many 
cases, little to nothing is known about where agri-
cultural levees exist or what their condition is. 

Small watershed dams present a further challenge 
to managing flood waters on agricultural lands. 
Since 1948, the Natural Resources Conservation 
Service (NRCS) has helped to construct over 11,000 
watershed dams. These structures were intended 
to reduce erosion, control floods, and provide 

water supply. In many cases, these dams have cre-
ated a hazard to public safety due to downstream 
development after construction of the dam.14 While 
NRCS requires communities to limit development 
in these hazardous areas, sponsoring communi-
ties have often not enforced floodplain easements, 
resulting in hazardous conditions. Many of these 
structures are now at or near the end of their 50-
year life expectancy and need expensive upgrades. 
Small watershed dams have also had a range 
of negative impacts on native fish and wildlife.15 
Few communities can afford to fix these aging 
structures, and although NRCS has been offering 
assistance through its Watershed Rehabilitation 
Program, the need far outweighs available resourc-
es. In addition, most of the funding in this program 
is used to extend the life of dams. While removal is 
considered in each case, it is rarely chosen, and re-
moval is not seriously analyzed as a viable alterna-
tive in many cases. 

II. Risks and Consequences 
No other sector of the economy is more vulner-
able to climate change than agriculture. Farming 
is deeply affected by changes in precipitation, 
temperatures, and other climate-driven factors. At 
the same time, agriculture and the federal policies 
that influence it have a large impact on the ability 
of the environment and communities to withstand 
climate change. Right now, many federal farm poli-
cies are moving us in the wrong direction. Subsidies 
encourage additional production, which facilitates 
encroachment onto wetlands and floodplains, 
affecting everything from flood management to 
water quality to wildlife habitat. The conversion 
of natural landscapes to row crop production 
increases flood risk and creates new sources of 
polluted runoff even as the changing climate brings 
more extreme storms. Increased irrigation in water 
stressed regions lowers water levels and reduces 
available water supplies as droughts are becoming 
more frequent and severe. The stresses farming 
puts on waterways, wetlands, and forests makes 
them less resilient to the additional pressures 
climate change will bring. This in turn limits these 
landscapes’ ability to slow floodwaters and provide 
clean water, making communities less prepared to 
deal with a more volatile and uncertain climate. 

Levees and dams also present a significant chal-
lenge in a changing climate. As storms grow more 
intense, agricultural levees will continue to push 
damaging floodwaters toward downstream popula-
tion centers. The risk of failure will also grow and 
present an increasing threat to public safety in a 
more volatile climate. Many communities do not 
have sufficient funds to maintain these structures, 

and it is unlikely that federal funding will be avail-
able to assist with necessary improvements in the 
future. Communities may be stuck with unsafe 
infrastructure and few resources to make needed 
improvements even as climate change exacerbates 
the problem. 

III. Preparing for the Future
The Farm Bill offers a valuable opportunity to cor-
rect the wasteful practices of the past and help 
farmers, communities, and wildlife prepare for the 
challenges of a changing climate.

Reform farm subsidies: Farm subsidies must be 
shifted away from large corporate producers and 
low-value, water-intensive crops. The overall amount 
of subsidies should be reduced considerably. A 
smaller amount of direct payments should be 
targeted to small farmers that demonstrate finan-
cial need and prove to be responsible stewards of 
land and water resources. In general, commodity 
subsidies should be phased out in favor of “green 
payments” or incentives through existing conserva-
tion programs. 

At the very least, there needs to be a greater effort 
to strengthen environmental protections on lands 
that receive farm payments. Farmers that receive 
federal assistance are required to avoid the conver-
sion of wetlands and to reduce erosion from highly 
erodible lands. Unfortunately, these conditions do 
not apply to crop insurance. Overall, conservation 
requirements have been successful in improving 
environmental performance, but they have not 
been adequately enforced and could be further 
improved.16 USDA should increase inspections and 
impose penalties on farmers that fail to comply with 
these requirements. Congress should expand exist-
ing protections to crop insurance and implement 
new stream buffer requirements on all lands receiv-
ing federal assistance. 

Fully fund and more effectively target conserva-
tion programs: Congress must make conservation 
programs a priority in future farm bills. It is essential 
that these programs receive funding at levels that 
are closer to existing need. The Wetland Reserve 
Program (WRP), which could be cut due to the lack 
of expected funding in the next Farm Bill, is particu-
larly important, as it promotes both community and 
ecosystem sustainability in a number of ways. Wet-
lands provide a number of free community services 
including clean water and flood management, both 
of which will be increasingly important in a changing 
climate. Congress must maintain robust funding for 
WRP in the next Farm Bill. Similarly, programs such 
as the Agricultural Water Enhancement Program,  
                         CONTINUED

Subsidies encourage unsustainable farming practices that 
cause water pollution and destroy sensitive landscapes.

Agricultural dams and levees have left 
communities vulnerable to floods.

Lynn Betts, Natural Resources Conservation Service

Natural Resources Conservation Service

ddotson
Typewritten Text
13



PreParing for the future continued

which addresses a critical need by encouraging 
more efficient water management, should be ex-
panded. 

in addition, conservation programs must be better 
targeted to the most ecologically valuable lands 
and the most pressing natural resources concerns in 
order to ensure that there are measurable achieve-
ments in overall watershed health and resilience. 
nrcS should increase place-based targeting that 
concentrates resources in priority watersheds to 
protect the most ecologically valuable lands. Water 
quality, water quantity, and flood reduction should 
be a primary concern throughout conservation 
programs in light of the increases in floods and 
droughts that a changing climate will bring. Pro-
jected climate impacts should be considered in the 
design of all conservation program goals and targets 
in order to ensure that expected benefits are not 
undermined by changing conditions. if properly tar-
geted, nrcS conservation programs can make vital 
improvements in the resilience of the nation’s water 
resources and prepare human and natural communi-
ties for a changing climate. 

Reduce long-term flood risk: congress and the 
uSda must work to ensure that federal farm policy 
decreases long-term flood risk from agricultural 
landscapes. nrcS should establish an overarching 
flood management strategy based on a watershed 
scale to help farmers naturally increase flood stor-
age and reduce flood risk downstream. in particular, 
this means better understanding the link between 
tile drainage and flooding in different landscapes 
and reforming programs that support this practice 
based on those results. there must be a concerted 
effort to ensure that federal programs are not 
encouraging tile drainage where it might increase 
flood risk by accelerating water transport or opening 
new, environmentally sensitive lands to production. 
tile drainage must also be assessed in light of the 
consequences that rising temperatures and greater 
runoff from tile drained fields could have for water 
quality. nrcS must reassess any programs that 
support this practice to avoid exacerbating existing 
nutrient pollution problems.

We also need to address the risk that agricultural 
levees pose to farmers and communities. first and 
foremost there needs to be a better understand-
ing of the location and condition of these levees. 
congress should fund a national inventory and 
inspection of all levees and create state-level levee 
safety programs to continue inspections and reduce 
long-term risk from these structures.17 this effort 
should also focus on examining how agricultural 
levees affect the vulnerability of downstream flood 
defenses that protect municipalities. in addition, 

congress should create a grant program that will 
allow communities to address these risks by recon-
necting rivers to floodplains, obtaining easements, 
planting more flood tolerant crops, and removing or 
setting back levees where possible. 

finally, nrcS must ensure that its watershed 
protection and rehabilitation activities are contrib-
uting to resilience in a changing climate. congress 
should provide additional funding to the Watershed 
rehabilitation Program to reduce the risk that aging 
dams pose to farmers and downstream communi-
ties. it is essential, however, that this program fund 
projects that promote resilience for both human 
and natural communities. Leaving these structures 
in place may not always be the best strategy for 
reducing long-term risk. the Principles and guide-
lines (P&g) for federal water infrastructure projects, 
which are currently under revision, can help guide 
these projects toward non-structural alternatives 
that are more cost effective and provide multiple 
benefits (see Water resources development Policy 
chapter). By requiring agencies to prioritize non-
structural alternatives and give more weight to 
ecosystem services and climate change impacts, 
the administration can ensure that the Watershed 
rehabilitation Program adopts a strategic approach 
that better incorporates decommissioning as a vi-
able alternative and reduces long-term risk. nrcS 
should also work with communities to ensure better 
enforcement of floodplain easements and prevent 
future development in breach inundation areas. 

IV. Benefits of Being Prepared
reducing flood risk and minimizing agriculture’s 
impacts on the environment and surrounding com-
munities makes sense no matter what the future 
holds. We should not waste scarce resources to 
support wealthy corporate producers that degrade 
land and water resources. nor should we settle 
for conservation programs that achieve anything 
less than the maximum benefit. in an era when we 
face changing conditions, greater water stress, and 
more frequent floods, these reforms become even 
more important. 

agriculture is central to all we do, and we can con-
tinue to support farmers in ways that accomplish 
multiple goals like using water more efficiently, 
maintaining healthy wetlands and streams, and  
creating an agricultural landscape that reduces 
flooding. american farmers know better than  
anyone how to be good stewards of their land,  
but they also respond to financial incentives.  
the federal government must move away from 
policies that promote unsustainable behavior and 
provide incentives to help farmers prepare the  
nation for a more volatile and uncertain climate. n
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Introduction:

agriculture is central to everything we do. american farmers have created unprec-

edented advances in food production and greatly improved our quality of life. farming 

also has extensive impacts on land, water, and wildlife, however. the extent of the impact 

is heavily influenced by federal farm policy. crop subsidies affect the quantity and type 

of crops farmers grow, the amount of water farmers use, and the health of surrounding 

waterways. conservation programs can reduce agriculture’s impact and contribute to 

sustainability if properly designed. one early example of this is the Soil conservation 

Service, which was instrumental in solving the widespread erosion problems that caused 

the dust Bowl in the 1930s. american agriculture is now faced with perhaps its greatest 

challenge since that time: climate change. congress must ensure that federal farm policy 

— which is set in the farm Bill that is passed roughly every five years — protects and  

restores the forests, wetlands, and floodplains that buffer farms and surrounding  

communities from extreme droughts and floods. federal farm policy must lead the  

way toward a more sustainable future for agriculture so that farmers, communities,  

and wildlife can thrive in a changing climate. 

Farm Policy

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Healthy wetlands, forests, and floodplains reduce flood risk 
and provide clean water for communities. 

Natural Resources Conservation Service

Environmental Protection Agency

1101 14th Street, NW   n   Suite 1400   n   Washington, DC 20005
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PreParing for the future continued

which addresses a critical need by encouraging 
more efficient water management, should be ex-
panded. 

in addition, conservation programs must be better 
targeted to the most ecologically valuable lands 
and the most pressing natural resources concerns in 
order to ensure that there are measurable achieve-
ments in overall watershed health and resilience. 
nrcS should increase place-based targeting that 
concentrates resources in priority watersheds to 
protect the most ecologically valuable lands. Water 
quality, water quantity, and flood reduction should 
be a primary concern throughout conservation 
programs in light of the increases in floods and 
droughts that a changing climate will bring. Pro-
jected climate impacts should be considered in the 
design of all conservation program goals and targets 
in order to ensure that expected benefits are not 
undermined by changing conditions. if properly tar-
geted, nrcS conservation programs can make vital 
improvements in the resilience of the nation’s water 
resources and prepare human and natural communi-
ties for a changing climate. 

Reduce long-term flood risk: congress and the 
uSda must work to ensure that federal farm policy 
decreases long-term flood risk from agricultural 
landscapes. nrcS should establish an overarching 
flood management strategy based on a watershed 
scale to help farmers naturally increase flood stor-
age and reduce flood risk downstream. in particular, 
this means better understanding the link between 
tile drainage and flooding in different landscapes 
and reforming programs that support this practice 
based on those results. there must be a concerted 
effort to ensure that federal programs are not 
encouraging tile drainage where it might increase 
flood risk by accelerating water transport or opening 
new, environmentally sensitive lands to production. 
tile drainage must also be assessed in light of the 
consequences that rising temperatures and greater 
runoff from tile drained fields could have for water 
quality. nrcS must reassess any programs that 
support this practice to avoid exacerbating existing 
nutrient pollution problems.

We also need to address the risk that agricultural 
levees pose to farmers and communities. first and 
foremost there needs to be a better understand-
ing of the location and condition of these levees. 
congress should fund a national inventory and 
inspection of all levees and create state-level levee 
safety programs to continue inspections and reduce 
long-term risk from these structures.17 this effort 
should also focus on examining how agricultural 
levees affect the vulnerability of downstream flood 
defenses that protect municipalities. in addition, 

congress should create a grant program that will 
allow communities to address these risks by recon-
necting rivers to floodplains, obtaining easements, 
planting more flood tolerant crops, and removing or 
setting back levees where possible. 

finally, nrcS must ensure that its watershed 
protection and rehabilitation activities are contrib-
uting to resilience in a changing climate. congress 
should provide additional funding to the Watershed 
rehabilitation Program to reduce the risk that aging 
dams pose to farmers and downstream communi-
ties. it is essential, however, that this program fund 
projects that promote resilience for both human 
and natural communities. Leaving these structures 
in place may not always be the best strategy for 
reducing long-term risk. the Principles and guide-
lines (P&g) for federal water infrastructure projects, 
which are currently under revision, can help guide 
these projects toward non-structural alternatives 
that are more cost effective and provide multiple 
benefits (see Water resources development Policy 
chapter). By requiring agencies to prioritize non-
structural alternatives and give more weight to 
ecosystem services and climate change impacts, 
the administration can ensure that the Watershed 
rehabilitation Program adopts a strategic approach 
that better incorporates decommissioning as a vi-
able alternative and reduces long-term risk. nrcS 
should also work with communities to ensure better 
enforcement of floodplain easements and prevent 
future development in breach inundation areas. 

IV. Benefits of Being Prepared
reducing flood risk and minimizing agriculture’s 
impacts on the environment and surrounding com-
munities makes sense no matter what the future 
holds. We should not waste scarce resources to 
support wealthy corporate producers that degrade 
land and water resources. nor should we settle 
for conservation programs that achieve anything 
less than the maximum benefit. in an era when we 
face changing conditions, greater water stress, and 
more frequent floods, these reforms become even 
more important. 

agriculture is central to all we do, and we can con-
tinue to support farmers in ways that accomplish 
multiple goals like using water more efficiently, 
maintaining healthy wetlands and streams, and  
creating an agricultural landscape that reduces 
flooding. american farmers know better than  
anyone how to be good stewards of their land,  
but they also respond to financial incentives.  
the federal government must move away from 
policies that promote unsustainable behavior and 
provide incentives to help farmers prepare the  
nation for a more volatile and uncertain climate. n
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Introduction:

agriculture is central to everything we do. american farmers have created unprec-

edented advances in food production and greatly improved our quality of life. farming 

also has extensive impacts on land, water, and wildlife, however. the extent of the impact 

is heavily influenced by federal farm policy. crop subsidies affect the quantity and type 

of crops farmers grow, the amount of water farmers use, and the health of surrounding 

waterways. conservation programs can reduce agriculture’s impact and contribute to 

sustainability if properly designed. one early example of this is the Soil conservation 

Service, which was instrumental in solving the widespread erosion problems that caused 

the dust Bowl in the 1930s. american agriculture is now faced with perhaps its greatest 

challenge since that time: climate change. congress must ensure that federal farm policy 

— which is set in the farm Bill that is passed roughly every five years — protects and  

restores the forests, wetlands, and floodplains that buffer farms and surrounding  

communities from extreme droughts and floods. federal farm policy must lead the  

way toward a more sustainable future for agriculture so that farmers, communities,  

and wildlife can thrive in a changing climate. 
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IV. Benefits of Being Prepared
Water systems in the West must become more flex-

ible and more efficient in order to deal with a vola-

tile and uncertain future. As the largest distributor 

of water in the West, the Bureau of Reclamation 

must be at the center of this shift. Voluntary water 

markets and drought planning can help create a 

system that is able to respond to changing condi-

tions. In addition, more efficient water use can help 

reduce the region’s vulnerability to rising shortages. 

Implementing several irrigation efficiency technolo-

gies throughout California would reduce agricul-

tural water use by 17 percent or 6 million acre-feet.18 

Already, Reclamation’s WaterSMART grants have 

generated 700,000 acre-feet of water at a fraction 

of the cost of constructing water supply infrastruc-

ture.19 Water developed through the Blackrock 

Reservoir project in Washington state, for instance, 

cost 35 times more per acre-foot than the water 

gained from Reclamation’s efficiency investments.20 

Clearly, more efficient irrigation is not the only 

answer, in part because excess irrigation water not 

absorbed by crops flows elsewhere and in some 

cases is put to beneficial use by downstream  

users. However, increasing efficiency across all  

sectors is an important strategy for addressing  

rising water scarcity. 

These reforms will benefit communities and the 

environment. Where conserved water is allowed 

to remain in the waterbodies from which it would 

otherwise be withdrawn, the resulting increase in 

water levels will improve ecosystem health and 

reduce stress on aquatic species. This in turn will 

make rivers systems better able to withstand the 

impacts of a changing climate. These reforms can 

also help avoid costly and damaging attempts to 

adapt to melting snowpack and lower summer 

flows. A smarter, more responsive water manage-

ment system that provides for the environment, 

farmers, and communities can reduce the need for 

large-scale new infrastructure and save money in a 

time of rising budget shortages. In the process, we 

can ensure a more sustainable water supply and 

salvage some degree of predictability from  

an uncertain future. n
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Introduction:

Over the past hundred years, the Bureau of Reclamation (Reclamation) has fundamen-

tally reshaped the landscape of the American West. Reclamation was established in 1902 

in order to construct large-scale irrigation projects that would encourage settlement and 

the growth of irrigated agriculture in sparsely populated western areas. The Bureau took 

this mission to heart and spent the next hundred years damming nearly every major river 

in the West. Today, Reclamation is the largest wholesale water supplier in the world, pro-

viding irrigation water to a fifth of western farmers while operating about 180 projects in 

17 states. The Bureau’s success in expanding irrigated agriculture has come at a signifi-

cant and growing cost, however. Below market rates and entrenched water rights create 

an inflexible and inefficient system of water use that causes shortages for communities 

and ecosystems and leaves little room to adapt to a changing climate. There must be 

a comprehensive effort within each Reclamation basin to create greater flexibility and 

ensure that the needs of all water users, including the environment, are being met. 
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damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. This chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Better planning and more flexible water management 
can help ensure that there’s enough water for people 
and rivers.  

California Department of Water Resources

More efficient water use can help buffer communities and farmers 
from more frequent droughts
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I. Today’s Policy
An inflexible system of water use makes it difficult 

to meet the needs of communities, farmers, and the 

environment in increasingly water-scarce western 

states. 

Growing competition over water: Many parts of 

the western U.S. face a looming water crisis. A 

growing population, inefficient water use, and in-

creasing recognition of environmental water needs 

present a daunting challenge that will only grow 

in a changing climate. Water use already outstrips 

renewable supply in many places. The southwest-

ern U.S. is making up for shortages by pumping 

groundwater faster than it can be replenished. 

The region currently exceeds renewable supply by 

260 million acre-feet1 every year, and the annual 

overdraft could increase to 2,253 million acre-feet 

over the next 100 years based on projected growth 

and climate change.2 Such unsustainable water use 

cannot continue indefinitely. 

Agriculture figures prominently in any discussion of 

western water use. Farming is an indispensible ele-

ment of the western economy and western culture, 

but it is also by far the largest water user. In many 

cases this water is used to grow relatively low value 

crops. In California, field crops such as rice, cotton, 

and alfalfa currently use about 63 percent of the 

state’s irrigation water but account for only 17 per-

cent of crop revenue.3 Meanwhile many cities are 

struggling to maintain a consistent water supply, 

and rivers are often left without sufficient water. 

The Bureau of Reclamation controls huge quanti-

ties of water throughout the western U.S., — 40-85 

percent of the annual flow in many western river 

basins — and 85 percent of the developed water it 

controls is used for agriculture.4 Reclamation sells 

water to irrigation districts under water contracts 

that can last up to 40 years.5 From the beginning, 

there were subsidies built into these contracts, and 

farmers were able to pay back the cost of irrigation 

projects over 50 years with no interest. These pay-

ments have often been reduced even further where 

it was determined that farmers were unable to pay 

the full costs. Much of the remaining costs for con-

structing and delivering water have been covered 

by proceeds from the sale of hydroelectric power 

generated at Reclamation facilities. 

The Central Valley Project (CVP) in California 

provides one example of how this system works. 

Reclamation built an extensive system of dams,  

canals, and aqueducts starting in the 1930s to  

collect water from northern California and deliver it 

to the San Joaquin Valley in the central part of the 

state. Irrigation water is sold to state-established 

water districts which in turn sell the water to farm-

ers. Roughly 85 percent of the water delivered 

through the CVP is used for irrigation.6 The cost 

of the CVP was supposed to be recovered 50 

years after the first water delivery contracts were 

signed in the late 1940s, but due to extremely low 

rates, only 18 percent of the original project cost 

had been repaid by 2005, despite the fact that no 

interest was charged.7 This constitutes a subsidy of 

up to $416 million each year.8 The water is heavily 

discounted compared to the cost that other sec-

tors in the region pay. Westlands Water District, for 

example, received water from the CVP at one fifth 

of its market value in 2005.9 

While this system is only one part of the larger 

water problem the West faces, it has established a 

dependency on subsidized water and encouraged 

the expansion of irrigated agriculture to the point 

that there is little flexibility to meet rising needs in 

other sectors. A complex patchwork of water rights 

has entrenched these inefficient water use practic-

es and created a system that is rigid and resistant 

to the change that is needed to adapt to growing 

water demand, a changing climate, and an increas-

ing awareness of ecosystem needs. 

II. Risks and Consequences 
Climate change will greatly exacerbate the water 

challenges facing the West, a region that is unique-

ly vulnerable to rising temperatures and shifting 

precipitation patterns. In coming years, the South-

west will experience the greatest declines in pre-

cipitation. The region could lose 10 percent or more 

of its annual rainfall by the end of the century10 and 

transition to a climate similar to dust bowl condi-

tions.11 There will also be significant changes in the 

timing of precipitation. Many areas will receive less 

summer rainfall as precipitation shifts increasingly 

to winter months.12 Declining snowpack will further 

exacerbate this problem by reducing the natural 

reservoir that has historically fed western rivers 

throughout drier summer months. Between 1950 

and 1999 the amount of water stored in snow-

pack decreased in eight of nine western mountain 

regions.13 Losses ranged from 10 percent in the 

Colorado Rockies to 40 percent in the Oregon Cas-

cades. Rising volatility will make precipitation less 

dependable at all times of the year and could cause 

extended droughts with increasing frequency. 

Farmers, cities, and the environment are all at risk 

due to this combination of climate change and an 

inflexible water management system. The status 

quo entrenches the vast majority of the region’s 

water in one sector and leaves little room to adjust 

to changing conditions. Rivers are left with a frac-

tion of their normal flow, which makes the envi-

ronment and wildlife more vulnerable to climate 

change. This system makes all water users less pre-

pared to adapt to the “new normal” and increases 

the risk of economic losses, environmental damage, 

and endless conflict over scarce resources. 

III. Preparing for the Future
New basin-wide planning and reform efforts are 

needed to create a more flexible and efficient water 

system that can address existing shortages and 

prepare farmers, communities, and the environ-

ment for a changing climate. 

Develop comprehensive, basin-wide water man-

agement strategies: Climate change is fundamen-

tally altering when and where water is available 

in the West, and management approaches must 

adapt to these changes. A sustainable solution 

must bring about more efficient water use in all 

sectors and create a system that can respond to 

grater volatility and uncertainty. Shifting some wa-

ter from low value agricultural uses during droughts 

may be one of the more economically efficient 

responses to shortages, but cities must also invest 

in conservation and efficiency. These changes must 

be done in a fair and equitable fashion that creates 

a viable future for western agriculture while also 

ensuring that reasonable needs of cities and the 

environment can be met. Clearly, there are no easy 

answers. Reclamation controls much of the water 

throughout the West, but the quantity and price of 

water it delivers are constrained by existing water 

contracts, federal and state laws, and a complex 

patchwork of state water rights. Even if it were  

politically feasible or desirable, Reclamation could 

not simply charge market rates for the water it  

delivers.14 Similarly, mandating larger water alloca-

tions for the environment could pose legal dif-

ficulties. This makes it difficult to reform existing 

practices, and there is no one-size-fits-all solution. 

A comprehensive reform process is needed to 

ensure that the water resources under Reclama-

tion’s jurisdiction are being managed in a manner 

that will meet human and ecosystem needs in the 

future. A combination of voluntary water markets, 

investments in efficiency, increased allocations for 

the environment, drought planning, and periodic re-

views of operations can help create a more flexible 

system that will meet multiple needs. In most cases 

this will require action by Congress and agreement 

from multiple stakeholders to navigate the complex 

legal questions surrounding western water. One 

example of a comprehensive reform process is the 

Central Valley Project Improvement Act (CVPIA)

passed by Congress in 1992. This legislation autho-

rized water transfers, implemented tiered water 

prices, created a fish and wildlife restoration fund, 

required water conservation measures, and short-

ened the length of water contracts. While differenc-

es in state water laws make elements of the CVPIA 

less feasible in other states, it nonetheless provides 

an example of a comprehensive attempt to move 

toward a more flexible system that better meets 

the needs of multiple users and the environment. 

Congress has recently taken promising steps to-

ward ensuring sustainable western water supplies 

through the SECURE Water Act.15 The Act instructs 

Reclamation to collaborate with other agencies to 

study the impact of climate change on water sup-

plies, conduct analyses of future water availability 

and strategies for ensuring sufficient supply in each 

major river basin, and provide grants to improve 

water management. Reclamation has begun 

implementing the law through the WaterSMART 

Program and has already distributed millions of 

dollars in grants and provided funding for the first 

three basin studies.16 The studies in particular are 

an essential first step to crafting a sustainable long 

term solution. There is huge variation in available 

supply, demand, current water prices, and state 

water law that will significantly impact the mix of 

needed policy changes in different areas. Careful 

consideration of these variables is needed to ensure 

effective reform. 

While the WaterSMART Program is an essential first 

step, there is clearly much more action needed to 

secure a sustainable water supply in the western 

U.S. For one, a limited number of basin studies are 

currently underway. Additional funding is needed 

to begin planning processes for all Bureau of 

Reclamation project areas. Reclamation must also 

ensure that these plans meet the co-equal goals 

of securing a reliable water supply and protect-

ing and restoring ecosystems. The Yakima Basin 

Study, for example, proposes actions that would 

enhance instream flows, fish habitat, and fish pas-

sage into climate resilient high elevation areas. 

Initial documents from the Colorado River Basin 

Study, however, did not incorporate consideration 

of ecological water needs, although there has been 

some progress in changing that.17 In any long-term 

planning effort, there also needs to be a stronger 

effort to define and quantify environmental water 

needs. A better understanding of how altered 

water flows can support overall ecosystem health 

is essential to ensuring a healthy environment and 

wildlife populations.

Most importantly, these plans must be turned 

into meaningful reform. For each basin, Reclama-

tion must work together with Congress and local 

stakeholders to enact a suite of measures that 

will encourage efficient irrigation systems, ensure 

sufficient water for ecosystems, and create a more 

flexible system that can respond to changing cli-

matic conditions. There should be periodic review 

and reoperation of all Reclamation projects in order 

to respond to these changes. Any new infrastruc-

ture constructed under basin planning processes 

must be subject to strict conditions: Beneficiaries 

must pay the full cost of any water distributed from 

new systems; users must meet water use efficiency 

requirements; there must be market mechanisms to 

ensure that water can more easily be shifted among 

different users; and the project must minimize envi-

ronmental damages and set aside sufficient water 

to support ecosystem health. 

In the near term, Reclamation should begin studies 

for other basins under its jurisdiction, and Congress 

should provide additional funding to support their 

completion. Even as these plans are being com-

pleted, Congress can take steps to improve water 

management practices. Increasing appropriations 

for WaterSMART grants can encourage farmers to 

install more efficient irrigation equipment. Reclama-

tion could also encourage voluntary water markets 

under existing authorities and coordinate with 

other government agencies to prioritize additional 

water efficiency funds to the areas that face the 

greatest water shortages. 

Agriculture consumes huge quantities of water in the 
West even as scarcity grows. 

California Department of Water Resources
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I. Today’s Policy
An inflexible system of water use makes it difficult 

to meet the needs of communities, farmers, and the 

environment in increasingly water-scarce western 

states. 

Growing competition over water: Many parts of 

the western U.S. face a looming water crisis. A 

growing population, inefficient water use, and in-

creasing recognition of environmental water needs 

present a daunting challenge that will only grow 

in a changing climate. Water use already outstrips 

renewable supply in many places. The southwest-

ern U.S. is making up for shortages by pumping 

groundwater faster than it can be replenished. 

The region currently exceeds renewable supply by 

260 million acre-feet1 every year, and the annual 

overdraft could increase to 2,253 million acre-feet 

over the next 100 years based on projected growth 

and climate change.2 Such unsustainable water use 

cannot continue indefinitely. 

Agriculture figures prominently in any discussion of 

western water use. Farming is an indispensible ele-

ment of the western economy and western culture, 

but it is also by far the largest water user. In many 

cases this water is used to grow relatively low value 

crops. In California, field crops such as rice, cotton, 

and alfalfa currently use about 63 percent of the 

state’s irrigation water but account for only 17 per-

cent of crop revenue.3 Meanwhile many cities are 

struggling to maintain a consistent water supply, 

and rivers are often left without sufficient water. 

The Bureau of Reclamation controls huge quanti-

ties of water throughout the western U.S., — 40-85 

percent of the annual flow in many western river 

basins — and 85 percent of the developed water it 

controls is used for agriculture.4 Reclamation sells 

water to irrigation districts under water contracts 

that can last up to 40 years.5 From the beginning, 

there were subsidies built into these contracts, and 

farmers were able to pay back the cost of irrigation 

projects over 50 years with no interest. These pay-

ments have often been reduced even further where 

it was determined that farmers were unable to pay 

the full costs. Much of the remaining costs for con-

structing and delivering water have been covered 

by proceeds from the sale of hydroelectric power 

generated at Reclamation facilities. 

The Central Valley Project (CVP) in California 

provides one example of how this system works. 

Reclamation built an extensive system of dams,  

canals, and aqueducts starting in the 1930s to  

collect water from northern California and deliver it 

to the San Joaquin Valley in the central part of the 

state. Irrigation water is sold to state-established 

water districts which in turn sell the water to farm-

ers. Roughly 85 percent of the water delivered 

through the CVP is used for irrigation.6 The cost 

of the CVP was supposed to be recovered 50 

years after the first water delivery contracts were 

signed in the late 1940s, but due to extremely low 

rates, only 18 percent of the original project cost 

had been repaid by 2005, despite the fact that no 

interest was charged.7 This constitutes a subsidy of 

up to $416 million each year.8 The water is heavily 

discounted compared to the cost that other sec-

tors in the region pay. Westlands Water District, for 

example, received water from the CVP at one fifth 

of its market value in 2005.9 

While this system is only one part of the larger 

water problem the West faces, it has established a 

dependency on subsidized water and encouraged 

the expansion of irrigated agriculture to the point 

that there is little flexibility to meet rising needs in 

other sectors. A complex patchwork of water rights 

has entrenched these inefficient water use practic-

es and created a system that is rigid and resistant 

to the change that is needed to adapt to growing 

water demand, a changing climate, and an increas-

ing awareness of ecosystem needs. 

II. Risks and Consequences 
Climate change will greatly exacerbate the water 

challenges facing the West, a region that is unique-

ly vulnerable to rising temperatures and shifting 

precipitation patterns. In coming years, the South-

west will experience the greatest declines in pre-

cipitation. The region could lose 10 percent or more 

of its annual rainfall by the end of the century10 and 

transition to a climate similar to dust bowl condi-

tions.11 There will also be significant changes in the 

timing of precipitation. Many areas will receive less 

summer rainfall as precipitation shifts increasingly 

to winter months.12 Declining snowpack will further 

exacerbate this problem by reducing the natural 

reservoir that has historically fed western rivers 

throughout drier summer months. Between 1950 

and 1999 the amount of water stored in snow-

pack decreased in eight of nine western mountain 

regions.13 Losses ranged from 10 percent in the 

Colorado Rockies to 40 percent in the Oregon Cas-

cades. Rising volatility will make precipitation less 

dependable at all times of the year and could cause 

extended droughts with increasing frequency. 

Farmers, cities, and the environment are all at risk 

due to this combination of climate change and an 

inflexible water management system. The status 

quo entrenches the vast majority of the region’s 

water in one sector and leaves little room to adjust 

to changing conditions. Rivers are left with a frac-

tion of their normal flow, which makes the envi-

ronment and wildlife more vulnerable to climate 

change. This system makes all water users less pre-

pared to adapt to the “new normal” and increases 

the risk of economic losses, environmental damage, 

and endless conflict over scarce resources. 

III. Preparing for the Future
New basin-wide planning and reform efforts are 

needed to create a more flexible and efficient water 

system that can address existing shortages and 

prepare farmers, communities, and the environ-

ment for a changing climate. 

Develop comprehensive, basin-wide water man-

agement strategies: Climate change is fundamen-

tally altering when and where water is available 

in the West, and management approaches must 

adapt to these changes. A sustainable solution 

must bring about more efficient water use in all 

sectors and create a system that can respond to 

grater volatility and uncertainty. Shifting some wa-

ter from low value agricultural uses during droughts 

may be one of the more economically efficient 

responses to shortages, but cities must also invest 

in conservation and efficiency. These changes must 

be done in a fair and equitable fashion that creates 

a viable future for western agriculture while also 

ensuring that reasonable needs of cities and the 

environment can be met. Clearly, there are no easy 

answers. Reclamation controls much of the water 

throughout the West, but the quantity and price of 

water it delivers are constrained by existing water 

contracts, federal and state laws, and a complex 

patchwork of state water rights. Even if it were  

politically feasible or desirable, Reclamation could 

not simply charge market rates for the water it  

delivers.14 Similarly, mandating larger water alloca-

tions for the environment could pose legal dif-

ficulties. This makes it difficult to reform existing 

practices, and there is no one-size-fits-all solution. 

A comprehensive reform process is needed to 

ensure that the water resources under Reclama-

tion’s jurisdiction are being managed in a manner 

that will meet human and ecosystem needs in the 

future. A combination of voluntary water markets, 

investments in efficiency, increased allocations for 

the environment, drought planning, and periodic re-

views of operations can help create a more flexible 

system that will meet multiple needs. In most cases 

this will require action by Congress and agreement 

from multiple stakeholders to navigate the complex 

legal questions surrounding western water. One 

example of a comprehensive reform process is the 

Central Valley Project Improvement Act (CVPIA)

passed by Congress in 1992. This legislation autho-

rized water transfers, implemented tiered water 

prices, created a fish and wildlife restoration fund, 

required water conservation measures, and short-

ened the length of water contracts. While differenc-

es in state water laws make elements of the CVPIA 

less feasible in other states, it nonetheless provides 

an example of a comprehensive attempt to move 

toward a more flexible system that better meets 

the needs of multiple users and the environment. 

Congress has recently taken promising steps to-

ward ensuring sustainable western water supplies 

through the SECURE Water Act.15 The Act instructs 

Reclamation to collaborate with other agencies to 

study the impact of climate change on water sup-

plies, conduct analyses of future water availability 

and strategies for ensuring sufficient supply in each 

major river basin, and provide grants to improve 

water management. Reclamation has begun 

implementing the law through the WaterSMART 

Program and has already distributed millions of 

dollars in grants and provided funding for the first 

three basin studies.16 The studies in particular are 

an essential first step to crafting a sustainable long 

term solution. There is huge variation in available 

supply, demand, current water prices, and state 

water law that will significantly impact the mix of 

needed policy changes in different areas. Careful 

consideration of these variables is needed to ensure 

effective reform. 

While the WaterSMART Program is an essential first 

step, there is clearly much more action needed to 

secure a sustainable water supply in the western 

U.S. For one, a limited number of basin studies are 

currently underway. Additional funding is needed 

to begin planning processes for all Bureau of 

Reclamation project areas. Reclamation must also 

ensure that these plans meet the co-equal goals 

of securing a reliable water supply and protect-

ing and restoring ecosystems. The Yakima Basin 

Study, for example, proposes actions that would 

enhance instream flows, fish habitat, and fish pas-

sage into climate resilient high elevation areas. 

Initial documents from the Colorado River Basin 

Study, however, did not incorporate consideration 

of ecological water needs, although there has been 

some progress in changing that.17 In any long-term 

planning effort, there also needs to be a stronger 

effort to define and quantify environmental water 

needs. A better understanding of how altered 

water flows can support overall ecosystem health 

is essential to ensuring a healthy environment and 

wildlife populations.

Most importantly, these plans must be turned 

into meaningful reform. For each basin, Reclama-

tion must work together with Congress and local 

stakeholders to enact a suite of measures that 

will encourage efficient irrigation systems, ensure 

sufficient water for ecosystems, and create a more 

flexible system that can respond to changing cli-

matic conditions. There should be periodic review 

and reoperation of all Reclamation projects in order 

to respond to these changes. Any new infrastruc-

ture constructed under basin planning processes 

must be subject to strict conditions: Beneficiaries 

must pay the full cost of any water distributed from 

new systems; users must meet water use efficiency 

requirements; there must be market mechanisms to 

ensure that water can more easily be shifted among 

different users; and the project must minimize envi-

ronmental damages and set aside sufficient water 

to support ecosystem health. 

In the near term, Reclamation should begin studies 

for other basins under its jurisdiction, and Congress 

should provide additional funding to support their 

completion. Even as these plans are being com-

pleted, Congress can take steps to improve water 

management practices. Increasing appropriations 

for WaterSMART grants can encourage farmers to 

install more efficient irrigation equipment. Reclama-

tion could also encourage voluntary water markets 

under existing authorities and coordinate with 

other government agencies to prioritize additional 

water efficiency funds to the areas that face the 

greatest water shortages. 

Agriculture consumes huge quantities of water in the 
West even as scarcity grows. 

California Department of Water Resources
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I. Today’s Policy
An inflexible system of water use makes it difficult 

to meet the needs of communities, farmers, and the 

environment in increasingly water-scarce western 

states. 

Growing competition over water: Many parts of 

the western U.S. face a looming water crisis. A 

growing population, inefficient water use, and in-

creasing recognition of environmental water needs 

present a daunting challenge that will only grow 

in a changing climate. Water use already outstrips 

renewable supply in many places. The southwest-

ern U.S. is making up for shortages by pumping 

groundwater faster than it can be replenished. 

The region currently exceeds renewable supply by 

260 million acre-feet1 every year, and the annual 

overdraft could increase to 2,253 million acre-feet 

over the next 100 years based on projected growth 

and climate change.2 Such unsustainable water use 

cannot continue indefinitely. 

Agriculture figures prominently in any discussion of 

western water use. Farming is an indispensible ele-

ment of the western economy and western culture, 

but it is also by far the largest water user. In many 

cases this water is used to grow relatively low value 

crops. In California, field crops such as rice, cotton, 

and alfalfa currently use about 63 percent of the 

state’s irrigation water but account for only 17 per-

cent of crop revenue.3 Meanwhile many cities are 

struggling to maintain a consistent water supply, 

and rivers are often left without sufficient water. 

The Bureau of Reclamation controls huge quanti-

ties of water throughout the western U.S., — 40-85 

percent of the annual flow in many western river 

basins — and 85 percent of the developed water it 

controls is used for agriculture.4 Reclamation sells 

water to irrigation districts under water contracts 

that can last up to 40 years.5 From the beginning, 

there were subsidies built into these contracts, and 

farmers were able to pay back the cost of irrigation 

projects over 50 years with no interest. These pay-

ments have often been reduced even further where 

it was determined that farmers were unable to pay 

the full costs. Much of the remaining costs for con-

structing and delivering water have been covered 

by proceeds from the sale of hydroelectric power 

generated at Reclamation facilities. 

The Central Valley Project (CVP) in California 

provides one example of how this system works. 

Reclamation built an extensive system of dams,  

canals, and aqueducts starting in the 1930s to  

collect water from northern California and deliver it 

to the San Joaquin Valley in the central part of the 

state. Irrigation water is sold to state-established 

water districts which in turn sell the water to farm-

ers. Roughly 85 percent of the water delivered 

through the CVP is used for irrigation.6 The cost 

of the CVP was supposed to be recovered 50 

years after the first water delivery contracts were 

signed in the late 1940s, but due to extremely low 

rates, only 18 percent of the original project cost 

had been repaid by 2005, despite the fact that no 

interest was charged.7 This constitutes a subsidy of 

up to $416 million each year.8 The water is heavily 

discounted compared to the cost that other sec-

tors in the region pay. Westlands Water District, for 

example, received water from the CVP at one fifth 

of its market value in 2005.9 

While this system is only one part of the larger 

water problem the West faces, it has established a 

dependency on subsidized water and encouraged 

the expansion of irrigated agriculture to the point 

that there is little flexibility to meet rising needs in 

other sectors. A complex patchwork of water rights 

has entrenched these inefficient water use practic-

es and created a system that is rigid and resistant 

to the change that is needed to adapt to growing 

water demand, a changing climate, and an increas-

ing awareness of ecosystem needs. 

II. Risks and Consequences 
Climate change will greatly exacerbate the water 

challenges facing the West, a region that is unique-

ly vulnerable to rising temperatures and shifting 

precipitation patterns. In coming years, the South-

west will experience the greatest declines in pre-

cipitation. The region could lose 10 percent or more 

of its annual rainfall by the end of the century10 and 

transition to a climate similar to dust bowl condi-

tions.11 There will also be significant changes in the 

timing of precipitation. Many areas will receive less 

summer rainfall as precipitation shifts increasingly 

to winter months.12 Declining snowpack will further 

exacerbate this problem by reducing the natural 

reservoir that has historically fed western rivers 

throughout drier summer months. Between 1950 

and 1999 the amount of water stored in snow-

pack decreased in eight of nine western mountain 

regions.13 Losses ranged from 10 percent in the 

Colorado Rockies to 40 percent in the Oregon Cas-

cades. Rising volatility will make precipitation less 

dependable at all times of the year and could cause 

extended droughts with increasing frequency. 

Farmers, cities, and the environment are all at risk 

due to this combination of climate change and an 

inflexible water management system. The status 

quo entrenches the vast majority of the region’s 

water in one sector and leaves little room to adjust 

to changing conditions. Rivers are left with a frac-

tion of their normal flow, which makes the envi-

ronment and wildlife more vulnerable to climate 

change. This system makes all water users less pre-

pared to adapt to the “new normal” and increases 

the risk of economic losses, environmental damage, 

and endless conflict over scarce resources. 

III. Preparing for the Future
New basin-wide planning and reform efforts are 

needed to create a more flexible and efficient water 

system that can address existing shortages and 

prepare farmers, communities, and the environ-

ment for a changing climate. 

Develop comprehensive, basin-wide water man-

agement strategies: Climate change is fundamen-

tally altering when and where water is available 

in the West, and management approaches must 

adapt to these changes. A sustainable solution 

must bring about more efficient water use in all 

sectors and create a system that can respond to 

grater volatility and uncertainty. Shifting some wa-

ter from low value agricultural uses during droughts 

may be one of the more economically efficient 

responses to shortages, but cities must also invest 

in conservation and efficiency. These changes must 

be done in a fair and equitable fashion that creates 

a viable future for western agriculture while also 

ensuring that reasonable needs of cities and the 

environment can be met. Clearly, there are no easy 

answers. Reclamation controls much of the water 

throughout the West, but the quantity and price of 

water it delivers are constrained by existing water 

contracts, federal and state laws, and a complex 

patchwork of state water rights. Even if it were  

politically feasible or desirable, Reclamation could 

not simply charge market rates for the water it  

delivers.14 Similarly, mandating larger water alloca-

tions for the environment could pose legal dif-

ficulties. This makes it difficult to reform existing 

practices, and there is no one-size-fits-all solution. 

A comprehensive reform process is needed to 

ensure that the water resources under Reclama-

tion’s jurisdiction are being managed in a manner 

that will meet human and ecosystem needs in the 

future. A combination of voluntary water markets, 

investments in efficiency, increased allocations for 

the environment, drought planning, and periodic re-

views of operations can help create a more flexible 

system that will meet multiple needs. In most cases 

this will require action by Congress and agreement 

from multiple stakeholders to navigate the complex 

legal questions surrounding western water. One 

example of a comprehensive reform process is the 

Central Valley Project Improvement Act (CVPIA)

passed by Congress in 1992. This legislation autho-

rized water transfers, implemented tiered water 

prices, created a fish and wildlife restoration fund, 

required water conservation measures, and short-

ened the length of water contracts. While differenc-

es in state water laws make elements of the CVPIA 

less feasible in other states, it nonetheless provides 

an example of a comprehensive attempt to move 

toward a more flexible system that better meets 

the needs of multiple users and the environment. 

Congress has recently taken promising steps to-

ward ensuring sustainable western water supplies 

through the SECURE Water Act.15 The Act instructs 

Reclamation to collaborate with other agencies to 

study the impact of climate change on water sup-

plies, conduct analyses of future water availability 

and strategies for ensuring sufficient supply in each 

major river basin, and provide grants to improve 

water management. Reclamation has begun 

implementing the law through the WaterSMART 

Program and has already distributed millions of 

dollars in grants and provided funding for the first 

three basin studies.16 The studies in particular are 

an essential first step to crafting a sustainable long 

term solution. There is huge variation in available 

supply, demand, current water prices, and state 

water law that will significantly impact the mix of 

needed policy changes in different areas. Careful 

consideration of these variables is needed to ensure 

effective reform. 

While the WaterSMART Program is an essential first 

step, there is clearly much more action needed to 

secure a sustainable water supply in the western 

U.S. For one, a limited number of basin studies are 

currently underway. Additional funding is needed 

to begin planning processes for all Bureau of 

Reclamation project areas. Reclamation must also 

ensure that these plans meet the co-equal goals 

of securing a reliable water supply and protect-

ing and restoring ecosystems. The Yakima Basin 

Study, for example, proposes actions that would 

enhance instream flows, fish habitat, and fish pas-

sage into climate resilient high elevation areas. 

Initial documents from the Colorado River Basin 

Study, however, did not incorporate consideration 

of ecological water needs, although there has been 

some progress in changing that.17 In any long-term 

planning effort, there also needs to be a stronger 

effort to define and quantify environmental water 

needs. A better understanding of how altered 

water flows can support overall ecosystem health 

is essential to ensuring a healthy environment and 

wildlife populations.

Most importantly, these plans must be turned 

into meaningful reform. For each basin, Reclama-

tion must work together with Congress and local 

stakeholders to enact a suite of measures that 

will encourage efficient irrigation systems, ensure 

sufficient water for ecosystems, and create a more 

flexible system that can respond to changing cli-

matic conditions. There should be periodic review 

and reoperation of all Reclamation projects in order 

to respond to these changes. Any new infrastruc-

ture constructed under basin planning processes 

must be subject to strict conditions: Beneficiaries 

must pay the full cost of any water distributed from 

new systems; users must meet water use efficiency 

requirements; there must be market mechanisms to 

ensure that water can more easily be shifted among 

different users; and the project must minimize envi-

ronmental damages and set aside sufficient water 

to support ecosystem health. 

In the near term, Reclamation should begin studies 

for other basins under its jurisdiction, and Congress 

should provide additional funding to support their 

completion. Even as these plans are being com-

pleted, Congress can take steps to improve water 

management practices. Increasing appropriations 

for WaterSMART grants can encourage farmers to 

install more efficient irrigation equipment. Reclama-

tion could also encourage voluntary water markets 

under existing authorities and coordinate with 

other government agencies to prioritize additional 

water efficiency funds to the areas that face the 

greatest water shortages. 

Agriculture consumes huge quantities of water in the 
West even as scarcity grows. 

California Department of Water Resources
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IV. Benefits of Being Prepared
Water systems in the West must become more flex-

ible and more efficient in order to deal with a vola-

tile and uncertain future. As the largest distributor 

of water in the West, the Bureau of Reclamation 

must be at the center of this shift. Voluntary water 

markets and drought planning can help create a 

system that is able to respond to changing condi-

tions. In addition, more efficient water use can help 

reduce the region’s vulnerability to rising shortages. 

Implementing several irrigation efficiency technolo-

gies throughout California would reduce agricul-

tural water use by 17 percent or 6 million acre-feet.18 

Already, Reclamation’s WaterSMART grants have 

generated 700,000 acre-feet of water at a fraction 

of the cost of constructing water supply infrastruc-

ture.19 Water developed through the Blackrock 

Reservoir project in Washington state, for instance, 

cost 35 times more per acre-foot than the water 

gained from Reclamation’s efficiency investments.20 

Clearly, more efficient irrigation is not the only 

answer, in part because excess irrigation water not 

absorbed by crops flows elsewhere and in some 

cases is put to beneficial use by downstream  

users. However, increasing efficiency across all  

sectors is an important strategy for addressing  

rising water scarcity. 

These reforms will benefit communities and the 

environment. Where conserved water is allowed 

to remain in the waterbodies from which it would 

otherwise be withdrawn, the resulting increase in 

water levels will improve ecosystem health and 

reduce stress on aquatic species. This in turn will 

make rivers systems better able to withstand the 

impacts of a changing climate. These reforms can 

also help avoid costly and damaging attempts to 

adapt to melting snowpack and lower summer 

flows. A smarter, more responsive water manage-

ment system that provides for the environment, 

farmers, and communities can reduce the need for 

large-scale new infrastructure and save money in a 

time of rising budget shortages. In the process, we 

can ensure a more sustainable water supply and 

salvage some degree of predictability from  

an uncertain future. n
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Introduction:

Over the past hundred years, the Bureau of Reclamation (Reclamation) has fundamen-

tally reshaped the landscape of the American West. Reclamation was established in 1902 

in order to construct large-scale irrigation projects that would encourage settlement and 

the growth of irrigated agriculture in sparsely populated western areas. The Bureau took 

this mission to heart and spent the next hundred years damming nearly every major river 

in the West. Today, Reclamation is the largest wholesale water supplier in the world, pro-

viding irrigation water to a fifth of western farmers while operating about 180 projects in 

17 states. The Bureau’s success in expanding irrigated agriculture has come at a signifi-

cant and growing cost, however. Below market rates and entrenched water rights create 

an inflexible and inefficient system of water use that causes shortages for communities 

and ecosystems and leaves little room to adapt to a changing climate. There must be 

a comprehensive effort within each Reclamation basin to create greater flexibility and 

ensure that the needs of all water users, including the environment, are being met. 
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system that is able to respond to changing condi-

tions. In addition, more efficient water use can help 

reduce the region’s vulnerability to rising shortages. 

Implementing several irrigation efficiency technolo-
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tural water use by 17 percent or 6 million acre-feet.18 
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of the cost of constructing water supply infrastruc-

ture.19 Water developed through the Blackrock 

Reservoir project in Washington state, for instance, 

cost 35 times more per acre-foot than the water 
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absorbed by crops flows elsewhere and in some 

cases is put to beneficial use by downstream  

users. However, increasing efficiency across all  

sectors is an important strategy for addressing  

rising water scarcity. 

These reforms will benefit communities and the 
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to remain in the waterbodies from which it would 

otherwise be withdrawn, the resulting increase in 

water levels will improve ecosystem health and 

reduce stress on aquatic species. This in turn will 

make rivers systems better able to withstand the 

impacts of a changing climate. These reforms can 

also help avoid costly and damaging attempts to 

adapt to melting snowpack and lower summer 

flows. A smarter, more responsive water manage-

ment system that provides for the environment, 

farmers, and communities can reduce the need for 

large-scale new infrastructure and save money in a 

time of rising budget shortages. In the process, we 

can ensure a more sustainable water supply and 

salvage some degree of predictability from  

an uncertain future. n
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PreParing for the future continued 

energy efficiency efforts should be similarly 

expanded given the potential benefits for water 

resources. congress should increase funding for a 

broad suite of existing energy efficiency programs 

including energyStar, research and development 

efforts, and grant programs. the department of en-

ergy should expand its existing work with state and 

local governments to improve energy efficiency, 

building on successful state-level demand manage-

ment programs. aggressive investments in energy 

efficiency could eliminate the need to build 1,300 

power plants in the next twenty years.26 california 

is now projecting that demand-side measures will 

cause the net peak demand for electricity gener-

ated in power plants to decrease between 2011 and 

2020 under every one of a variety of scenarios.27 

finally, there is an urgent need to reduce water use 

at new and existing power plants. these efforts 

must be carefully balanced, as efforts to reduce 

withdrawals can increase water consumption. if 

new power plants are built with closed loop cooling 

systems, for example, water consumption for elec-

trical energy production could double by 2030.28 

at the same time, continued use of once-through 

cooling systems will have increasing impacts on 

water quality and aquatic species as temperatures 

rise and could cause power plants to shut down 

with increasing frequency. Sandia national Labora-

tories and the national energy technology Labora-

tory are researching advanced cooling technologies 

and the use of alternative water sources for cooling. 

congress should significantly increase funding for 

this research to more rapidly bring these technolo-

gies to market.29 at the same time, ePa must con-

tinue to work with states to encourage adoption of 

the most water-efficient technology under Section 

316(b) of the clean Water act. new power plants 

are currently required to use closed loop cooling at 

a minimum, but rules for existing plants have been 

stalled due to lawsuits. existing plants should be 

required to retrofit once-through cooling systems, 

and ePa should continue to drive movement 

toward the most efficient cooling technologies as 

they become commercially viable. 

Improve oversight of damaging extraction  

practices: hydraulic fracturing and mountaintop 

removal pose an unacceptable threat to water 

resources and will severely undermine communi-

ties’ ability to adapt to a changing climate. con-

gress should pass legislation to regulate natural 

gas extraction under the Safe drinking Water act 

and other environmental laws to ensure that drilling 

does not continue to threaten drinking water sup-

plies and harm surrounding communities. con-

gress should also require companies to reveal the 

chemicals that they use in the fracturing process. 

Members of congress have introduced legislation 

that would have accomplished both of these goals, 

but it has thus far failed to become law.30 Likewise, 

action is needed to put an end to mountaintop re-

moval operations. While ePa has issued regulations 

that would strengthen scrutiny of this practice,31 the 

agency has continued to approve new mountaintop 

removal projects under the new rules.32 Legislation 

clarifying that the material blasted from the tops 

of mountains cannot be dumped into surrounding 

waterways has failed to win passage in congress 

thus far.33 

IV. Benefits of Being Prepared
our current system of managing water and energy 

puts us on an unsustainable path that will inevitably 

lead to shortages and economic disruptions. By 

using both resources more efficiently and planning 

new energy projects with future water availability in 

mind, we can make responsible and cost-effective 

investments that will prepare us for the daunting 

water challenges that we face. reforming the most 

egregious mining and drilling practices will likewise 

protect increasingly valuable water resources and 

preserve the natural landscapes that buffer com-

munities from extreme floods. degrading water 

and land resources as we face the looming threat 

of climate change is clearly moving in the wrong 

direction. addressing these problems in the near 

term, as difficult as it may be, will better prepare us 

for a more volatile and uncertain future. n
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Introduction:

often lost in the debate over the nation’s energy future is the limit that water will place 

on how and where we develop new energy sources. With very few exceptions, water is a 

key input to the production of the energy we use. Power plants withdraw large amounts 

of water to drive turbines and provide cooling. emerging energy technologies such as 

solar thermal energy, biofuels, and carbon capture and sequestration similarly require 

vast quantities of water. the extraction of fossil fuels such as natural gas and coal has 

dramatic impacts on surrounding water resources. at the same time, the transport and 

use of water consumes large quantities of energy. With rising energy demands, shifting 

precipitation patterns, and more frequent droughts, many parts of the country lack  

sufficient water to meet projected water needs. Better planning and increased invest-

ment in energy and water efficiency are essential to ensuring a reliable energy system 

and clean water for the future. 
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which shows what the  
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nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Patrick Finnegan

Saving energy saves water and vice versa. 

Joe Shlabotnik

1101 14th Street, NW   n   Suite 1400   n   Washington, DC 20005
Toll-free: (877) 347-7550   n   www.AmericanRivers.org

ddotson
Typewritten Text
22



I. Today’s Policy
inefficient water and energy use and a lack of  

coordinated planning make it more difficult to  

secure clean water for the future and prepare for 

the challenges of a changing climate. 

Water use of energy: coal, natural gas, nuclear, and 

petroleum power plants generate 90 percent of the 

nation’s electricity, and they require tremendous 

amounts of water to operate.1 thermoelectric pow-

er plants withdraw 143 billion gallons of freshwater 

every day — 41 percent of the nation’s total.2 Most 

use “once-through” cooling systems that withdraw 

large quantities of water to cool their turbines and 

then discharge the water back to the source. Water 

discharged from coal and nuclear power plants is 

on average 17ºf warmer than when it is withdrawn,3 

and many coal plants discharge water at tempera-

tures of over 100 degrees in the summer.4 these 

discharges can decrease water quality, cause algal 

blooms and bacterial growth, and harm or kill fish 

and wildlife. a number of states including califor-

nia, new York, and new Jersey have taken initial 

steps to ban once-through cooling systems due to 

their water quality impacts.5  Many more modern fa-

cilities use closed loop cooling systems that recycle 

cooling water. these plants withdraw substantially 

less water but lose more to evaporation, resulting in 

a higher overall consumptive use of water. 

electricity demand is expected to increase 30 

percent by 2035, but finding water for new power 

plants will be increasingly difficult.6 in many places, 

water use already exceeds the renewable supply, 

and 70 percent of u.S. counties could be at risk 

of water shortages by 2050 as a result of climate 

change.7 in these places, there is simply not enough 

water to add significant new power generation 

capacity and continue to meet existing needs. in 

addition, thermal pollution from once-through cool-

ing systems present a growing challenge for power 

plants and surrounding ecosystems. in the summer 

of 2010, high river temperatures caused the ten-

nessee Valley authority to reduce power produc-

tion at the Browns ferry nuclear facility for over 40 

consecutive days, resulting in a loss of $50 million.8 

While planners originally assumed that the river 

would only rarely pass the 90ºf threshold, elevated 

temperatures have been common in recent years, 

causing energy bills to spike for local residents. 

finally, hydroelectric power, which supplies about  

7 percent of the nation’s electricity, has a significant 

impact on water resources and is uniquely vulner-

able to climate change. Large dams and reservoirs 

fundamentally change the hydrology of a river, 

altering water quality, changing downstream flows, 

and blocking fish migration. these changes place 

considerable stress on ecosystems and aquatic 

species. in addition, the energy production poten-

tial of many hydroelectric facilities will change in a 

warming climate. evaporation from reservoirs will 

increase, and shifting precipitation patterns will 

leave some facilities unable to generate electricity 

at current levels. Water levels in Lake Mead, for ex-

ample, have been dropping steadily in recent years, 

and there is a 50 percent chance that they could 

fall enough to largely stop power generation by 

2017.9 climate change will exacerbate the negative 

impacts of hydropower and make it a less reliable 

source of electricity. 

despite the complex interdependency between 

water and energy and the looming problems that 

climate change presents to both, planning for the 

resources operates largely independently.10 energy 

and water planning and permitting are generally 

not conducted in an integrated manner, leading to 

energy infrastructure that has dramatic impacts on 

surrounding ecosystems and is poorly equipped to 

deal with changing water availability. 

Emerging energy technologies: america’s energy 

landscape is changing rapidly due to emerging 

technologies and growing demand for clean energy 

sources. these shifts present a new set of chal-

lenges for water management. Some solar ther-

mal power plants (though not photovoltaics) can 

consume up to four times more water per mega-

watt hour than natural gas plants and 60 percent 

more than coal-fired facilities.11 What’s more, the 

areas with the most consistent sunshine such as the 

southwestern u.S. have the least amount of avail-

able water. a number of proposed solar projects 

in the western u.S. have switched to less water-

intensive designs in order to win approval from 

regulators and the public. Similarly, carbon capture 

technology could more than double the water 

consumption of coal-fired power plants per unit of 

energy produced.12 finally, biofuels have the poten-

tial to dramatically affect the quantity and quality 

of water supplies across the country. it takes, on av-

erage, 100 gallons of water to make a single gallon 

of ethanol in the u.S., although in certain regions 

that rely on irrigated agriculture, it can take several 

times that amount.13 Water used in ethanol produc-

tion in the u.S. increased by 246 percent from 2005 

and 2010.14 

Energy extraction: the process of extracting 

energy resources from the earth has long had 

negative impacts on water supplies. in recent years 

some of the most damaging extraction processes 

have become more widespread and now pose a 

growing threat to water resources. Since the 1990s, 

mountaintop removal coal mining has rapidly 

expanded across appalachia. the process involves 

clearing away vegetation, blowing the tops off of 

mountains, and dumping the resulting fill material 

in adjacent river valleys. it is difficult to overstate 

the devastation this process causes. nearly two 

thousand miles of streams have been buried.15 

flooding in surrounding communities has increased 

as mountains are stripped of vegetation.16 contami-

nation of streams and water supplies can cause dire 

health problems for nearby residents.17 decreased 

water quality in downstream waterways also harms 

fish and wildlife.18 

another damaging practice that has witnessed 

explosive growth in recent years is natural gas 

extraction through a process known as “hydraulic 

fracturing.” the process involves injecting chemical-

laden fluids into wells at high pressures to create 

fractures in rock formations and release natural gas. 

it requires vast quantities of water and exposes 

aquifers to hundreds of chemicals, many of them 

toxic. the chemical contents are often kept secret. 

thousands of cases of contamination have been 

documented thus far.19 drinking water has been 

contaminated with benzene and other chemicals, 

houses have exploded due to the build-up of 

methane, and numerous cases of life-threatening 

illnesses have been recorded.20 new York city has 

concluded that the process poses an unacceptable 

risk to their drinking water supply and should be 

banned throughout the watershed.21 unfortunately 

natural gas extraction is exempt from the Safe 

drinking Water act and numerous other environ-

mental protections,22 meaning that there is little the 

federal government can do to regulate the process. 

II. Risks and Consequences 
energy and water are inseparable. Water is already 

a limiting factor for energy extraction and elec-

tricity generation. as precipitation patterns shift 

and drought becomes more frequent, it will be 

even more difficult to meet the needs of existing 

activities, much less secure vast quantities of water 

for a rapid expansion of traditional and emerging 

energy technologies. the water quality impacts of 

energy activities will also be an increasing concern. 

cooling water discharges from power plants will 

place a growing stress on waterways and wildlife 

as temperatures continue to rise. Power plants 

may have to shut down with increasing frequency 

to avoid violating permit requirements. failure to 

consider this complex relationship between water 

and energy will lead to worsening water problems 

as the climate continues to shift. 

the consequences of unsustainable mining and 

drilling practices are very worrisome in light of 

climate change. While the effects are localized, they 

pose a dire and unnecessary threat to communi-

ties and ecosystems. the loss of vegetation from 

mountaintop removal greatly increases the risk of 

flooding especially as climate change brings more 

extreme storms. the contamination of surface and 

groundwater resources is also troubling at a time 

when water supplies are becoming less reliable due 

to shifting precipitation patterns and rising drought. 

degrading existing water resources only exacerbates 

the risk of water shortages in an uncertain future.

III. Preparing for the Future
By better integrating planning of water and energy 

resources, embracing more efficient technologies, 

and curtailing the most damaging energy extraction 

processes, we can reform wasteful practices and 

help secure water and energy for years to come.

Integrate energy and water management: growing 

energy needs, over allocated water resources, and 

a changing climate present a looming crisis that 

cannot be ignored. there are many steps we can 

take in the short-term to avoid this conflict. first, 

we must better integrate energy production and 

water resources planning. in a future defined by 

less reliable water supply, it is essential that water 

is a primary consideration in the development of 

new energy sources and production facilities. this 

requires a better understanding of the link between 

energy production and water availability in different 

regions of the country. the department of energy 

(doe) has spent several years developing an en-

ergy-Water research roadmap that is intended to 

identify key challenges and an integrated approach 

to addressing them through coordinated action 

among state and federal agencies. unfortunately, 

the department has repeatedly refused to release 

the report.23 doe should release it immediately. 

Based on this research, the federal government 

should take the lead in promoting meaningful 

integrated planning for energy development across 

the country. Water managers and planners should 

be involved in energy development decisions at all 

levels of government to ensure that new energy 

facilities will not place an unmanageable burden on 

local water resources. Many permitting decisions 

occur at the state level, but the federal govern-

ment can influence energy installations on federal 

lands, nuclear and hydropower projects that require 

federal licenses, and projects that receive financial 

backing from the federal government. in these cas-

es, the federal government should require energy 

developers to first demonstrate that all reasonable 

efforts have been taken to meet energy needs by 

increasing efficiency. Where new energy facilities 

cannot be avoided, federal agencies should require 

water assessments to demonstrate that the project 

will have sufficient water for future operations 

(including projected climate change impacts) and 

that it will not have substantial negative impacts on 

other water users including ecosystems. any new 

facility must be required to employ the most water-

efficient energy technologies. federal agencies 

should also work with states to encourage them to 

implement similar measures in energy permitting at 

the state level. 

congress can play an important role in promot-

ing integrated planning. future energy legislation 

should instruct federal agencies to incorporate 

these requirements into their operations and 

funding decisions. in addition, congress should 

revisit energy incentives it has enacted and ensure 

that federal funding is not supporting emerging 

technologies that cause unmanageable impacts on 

water resources. 

Second, there must be a national effort to use  

energy and water more efficiently. congress should 

authorize and appropriate additional funding for 

the WaterSense program, which educates consum-

ers about water efficient products. the ePa should 

step up its efforts to work with state and local 

governments to implement water conservation and 

efficiency programs across the country. the federal 

government can also significantly reduce water 

use in its operations by strengthening efficiency 

requirements in federal facilities and better inte-

grating water efficiency and reuse into guidelines 

under the national environmental Policy act and 

federal Principles and Standards.24 finally, the fed-

eral government can establish nationally consistent 

metrics for assessing water use efficiency and work 

to make the data available to the public.25 

                       continued 
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inefficient water and energy use and a lack of  

coordinated planning make it more difficult to  

secure clean water for the future and prepare for 

the challenges of a changing climate. 

Water use of energy: coal, natural gas, nuclear, and 

petroleum power plants generate 90 percent of the 

nation’s electricity, and they require tremendous 

amounts of water to operate.1 thermoelectric pow-

er plants withdraw 143 billion gallons of freshwater 

every day — 41 percent of the nation’s total.2 Most 

use “once-through” cooling systems that withdraw 

large quantities of water to cool their turbines and 

then discharge the water back to the source. Water 

discharged from coal and nuclear power plants is 

on average 17ºf warmer than when it is withdrawn,3 

and many coal plants discharge water at tempera-

tures of over 100 degrees in the summer.4 these 

discharges can decrease water quality, cause algal 

blooms and bacterial growth, and harm or kill fish 

and wildlife. a number of states including califor-

nia, new York, and new Jersey have taken initial 

steps to ban once-through cooling systems due to 

their water quality impacts.5  Many more modern fa-

cilities use closed loop cooling systems that recycle 

cooling water. these plants withdraw substantially 

less water but lose more to evaporation, resulting in 

a higher overall consumptive use of water. 

electricity demand is expected to increase 30 

percent by 2035, but finding water for new power 

plants will be increasingly difficult.6 in many places, 

water use already exceeds the renewable supply, 

and 70 percent of u.S. counties could be at risk 

of water shortages by 2050 as a result of climate 

change.7 in these places, there is simply not enough 

water to add significant new power generation 

capacity and continue to meet existing needs. in 

addition, thermal pollution from once-through cool-

ing systems present a growing challenge for power 

plants and surrounding ecosystems. in the summer 

of 2010, high river temperatures caused the ten-

nessee Valley authority to reduce power produc-

tion at the Browns ferry nuclear facility for over 40 

consecutive days, resulting in a loss of $50 million.8 

While planners originally assumed that the river 

would only rarely pass the 90ºf threshold, elevated 

temperatures have been common in recent years, 

causing energy bills to spike for local residents. 

finally, hydroelectric power, which supplies about  

7 percent of the nation’s electricity, has a significant 

impact on water resources and is uniquely vulner-

able to climate change. Large dams and reservoirs 

fundamentally change the hydrology of a river, 

altering water quality, changing downstream flows, 

and blocking fish migration. these changes place 

considerable stress on ecosystems and aquatic 

species. in addition, the energy production poten-

tial of many hydroelectric facilities will change in a 

warming climate. evaporation from reservoirs will 

increase, and shifting precipitation patterns will 

leave some facilities unable to generate electricity 

at current levels. Water levels in Lake Mead, for ex-

ample, have been dropping steadily in recent years, 

and there is a 50 percent chance that they could 

fall enough to largely stop power generation by 

2017.9 climate change will exacerbate the negative 

impacts of hydropower and make it a less reliable 

source of electricity. 

despite the complex interdependency between 

water and energy and the looming problems that 

climate change presents to both, planning for the 

resources operates largely independently.10 energy 

and water planning and permitting are generally 

not conducted in an integrated manner, leading to 

energy infrastructure that has dramatic impacts on 

surrounding ecosystems and is poorly equipped to 

deal with changing water availability. 

Emerging energy technologies: america’s energy 

landscape is changing rapidly due to emerging 

technologies and growing demand for clean energy 

sources. these shifts present a new set of chal-

lenges for water management. Some solar ther-

mal power plants (though not photovoltaics) can 

consume up to four times more water per mega-

watt hour than natural gas plants and 60 percent 

more than coal-fired facilities.11 What’s more, the 

areas with the most consistent sunshine such as the 

southwestern u.S. have the least amount of avail-

able water. a number of proposed solar projects 

in the western u.S. have switched to less water-

intensive designs in order to win approval from 

regulators and the public. Similarly, carbon capture 

technology could more than double the water 

consumption of coal-fired power plants per unit of 

energy produced.12 finally, biofuels have the poten-

tial to dramatically affect the quantity and quality 

of water supplies across the country. it takes, on av-

erage, 100 gallons of water to make a single gallon 

of ethanol in the u.S., although in certain regions 

that rely on irrigated agriculture, it can take several 

times that amount.13 Water used in ethanol produc-

tion in the u.S. increased by 246 percent from 2005 

and 2010.14 

Energy extraction: the process of extracting 

energy resources from the earth has long had 

negative impacts on water supplies. in recent years 

some of the most damaging extraction processes 

have become more widespread and now pose a 

growing threat to water resources. Since the 1990s, 

mountaintop removal coal mining has rapidly 

expanded across appalachia. the process involves 

clearing away vegetation, blowing the tops off of 

mountains, and dumping the resulting fill material 

in adjacent river valleys. it is difficult to overstate 

the devastation this process causes. nearly two 

thousand miles of streams have been buried.15 

flooding in surrounding communities has increased 

as mountains are stripped of vegetation.16 contami-

nation of streams and water supplies can cause dire 

health problems for nearby residents.17 decreased 

water quality in downstream waterways also harms 

fish and wildlife.18 

another damaging practice that has witnessed 

explosive growth in recent years is natural gas 

extraction through a process known as “hydraulic 

fracturing.” the process involves injecting chemical-

laden fluids into wells at high pressures to create 

fractures in rock formations and release natural gas. 

it requires vast quantities of water and exposes 

aquifers to hundreds of chemicals, many of them 

toxic. the chemical contents are often kept secret. 

thousands of cases of contamination have been 

documented thus far.19 drinking water has been 

contaminated with benzene and other chemicals, 

houses have exploded due to the build-up of 

methane, and numerous cases of life-threatening 

illnesses have been recorded.20 new York city has 

concluded that the process poses an unacceptable 

risk to their drinking water supply and should be 

banned throughout the watershed.21 unfortunately 

natural gas extraction is exempt from the Safe 

drinking Water act and numerous other environ-

mental protections,22 meaning that there is little the 

federal government can do to regulate the process. 

II. Risks and Consequences 
energy and water are inseparable. Water is already 

a limiting factor for energy extraction and elec-

tricity generation. as precipitation patterns shift 

and drought becomes more frequent, it will be 

even more difficult to meet the needs of existing 

activities, much less secure vast quantities of water 

for a rapid expansion of traditional and emerging 

energy technologies. the water quality impacts of 

energy activities will also be an increasing concern. 

cooling water discharges from power plants will 

place a growing stress on waterways and wildlife 

as temperatures continue to rise. Power plants 

may have to shut down with increasing frequency 

to avoid violating permit requirements. failure to 

consider this complex relationship between water 

and energy will lead to worsening water problems 

as the climate continues to shift. 

the consequences of unsustainable mining and 

drilling practices are very worrisome in light of 

climate change. While the effects are localized, they 

pose a dire and unnecessary threat to communi-

ties and ecosystems. the loss of vegetation from 

mountaintop removal greatly increases the risk of 

flooding especially as climate change brings more 

extreme storms. the contamination of surface and 

groundwater resources is also troubling at a time 

when water supplies are becoming less reliable due 

to shifting precipitation patterns and rising drought. 

degrading existing water resources only exacerbates 

the risk of water shortages in an uncertain future.

III. Preparing for the Future
By better integrating planning of water and energy 

resources, embracing more efficient technologies, 

and curtailing the most damaging energy extraction 

processes, we can reform wasteful practices and 

help secure water and energy for years to come.

Integrate energy and water management: growing 

energy needs, over allocated water resources, and 

a changing climate present a looming crisis that 

cannot be ignored. there are many steps we can 

take in the short-term to avoid this conflict. first, 

we must better integrate energy production and 

water resources planning. in a future defined by 

less reliable water supply, it is essential that water 

is a primary consideration in the development of 

new energy sources and production facilities. this 

requires a better understanding of the link between 

energy production and water availability in different 

regions of the country. the department of energy 

(doe) has spent several years developing an en-

ergy-Water research roadmap that is intended to 

identify key challenges and an integrated approach 

to addressing them through coordinated action 

among state and federal agencies. unfortunately, 

the department has repeatedly refused to release 

the report.23 doe should release it immediately. 

Based on this research, the federal government 

should take the lead in promoting meaningful 

integrated planning for energy development across 

the country. Water managers and planners should 

be involved in energy development decisions at all 

levels of government to ensure that new energy 

facilities will not place an unmanageable burden on 

local water resources. Many permitting decisions 

occur at the state level, but the federal govern-

ment can influence energy installations on federal 

lands, nuclear and hydropower projects that require 

federal licenses, and projects that receive financial 

backing from the federal government. in these cas-

es, the federal government should require energy 

developers to first demonstrate that all reasonable 

efforts have been taken to meet energy needs by 

increasing efficiency. Where new energy facilities 

cannot be avoided, federal agencies should require 

water assessments to demonstrate that the project 

will have sufficient water for future operations 

(including projected climate change impacts) and 

that it will not have substantial negative impacts on 

other water users including ecosystems. any new 

facility must be required to employ the most water-

efficient energy technologies. federal agencies 

should also work with states to encourage them to 

implement similar measures in energy permitting at 

the state level. 

congress can play an important role in promot-

ing integrated planning. future energy legislation 

should instruct federal agencies to incorporate 

these requirements into their operations and 

funding decisions. in addition, congress should 

revisit energy incentives it has enacted and ensure 

that federal funding is not supporting emerging 

technologies that cause unmanageable impacts on 

water resources. 

Second, there must be a national effort to use  

energy and water more efficiently. congress should 

authorize and appropriate additional funding for 

the WaterSense program, which educates consum-

ers about water efficient products. the ePa should 

step up its efforts to work with state and local 

governments to implement water conservation and 

efficiency programs across the country. the federal 

government can also significantly reduce water 

use in its operations by strengthening efficiency 

requirements in federal facilities and better inte-

grating water efficiency and reuse into guidelines 

under the national environmental Policy act and 

federal Principles and Standards.24 finally, the fed-

eral government can establish nationally consistent 

metrics for assessing water use efficiency and work 

to make the data available to the public.25 
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I. Today’s Policy
inefficient water and energy use and a lack of  

coordinated planning make it more difficult to  

secure clean water for the future and prepare for 

the challenges of a changing climate. 

Water use of energy: coal, natural gas, nuclear, and 

petroleum power plants generate 90 percent of the 

nation’s electricity, and they require tremendous 

amounts of water to operate.1 thermoelectric pow-

er plants withdraw 143 billion gallons of freshwater 

every day — 41 percent of the nation’s total.2 Most 

use “once-through” cooling systems that withdraw 

large quantities of water to cool their turbines and 

then discharge the water back to the source. Water 

discharged from coal and nuclear power plants is 

on average 17ºf warmer than when it is withdrawn,3 

and many coal plants discharge water at tempera-

tures of over 100 degrees in the summer.4 these 

discharges can decrease water quality, cause algal 

blooms and bacterial growth, and harm or kill fish 

and wildlife. a number of states including califor-

nia, new York, and new Jersey have taken initial 

steps to ban once-through cooling systems due to 

their water quality impacts.5  Many more modern fa-

cilities use closed loop cooling systems that recycle 

cooling water. these plants withdraw substantially 

less water but lose more to evaporation, resulting in 

a higher overall consumptive use of water. 

electricity demand is expected to increase 30 

percent by 2035, but finding water for new power 

plants will be increasingly difficult.6 in many places, 

water use already exceeds the renewable supply, 

and 70 percent of u.S. counties could be at risk 

of water shortages by 2050 as a result of climate 

change.7 in these places, there is simply not enough 

water to add significant new power generation 

capacity and continue to meet existing needs. in 

addition, thermal pollution from once-through cool-

ing systems present a growing challenge for power 

plants and surrounding ecosystems. in the summer 

of 2010, high river temperatures caused the ten-

nessee Valley authority to reduce power produc-

tion at the Browns ferry nuclear facility for over 40 

consecutive days, resulting in a loss of $50 million.8 

While planners originally assumed that the river 

would only rarely pass the 90ºf threshold, elevated 

temperatures have been common in recent years, 

causing energy bills to spike for local residents. 

finally, hydroelectric power, which supplies about  

7 percent of the nation’s electricity, has a significant 

impact on water resources and is uniquely vulner-

able to climate change. Large dams and reservoirs 

fundamentally change the hydrology of a river, 

altering water quality, changing downstream flows, 

and blocking fish migration. these changes place 

considerable stress on ecosystems and aquatic 

species. in addition, the energy production poten-

tial of many hydroelectric facilities will change in a 

warming climate. evaporation from reservoirs will 

increase, and shifting precipitation patterns will 

leave some facilities unable to generate electricity 

at current levels. Water levels in Lake Mead, for ex-

ample, have been dropping steadily in recent years, 

and there is a 50 percent chance that they could 

fall enough to largely stop power generation by 

2017.9 climate change will exacerbate the negative 

impacts of hydropower and make it a less reliable 

source of electricity. 

despite the complex interdependency between 

water and energy and the looming problems that 

climate change presents to both, planning for the 

resources operates largely independently.10 energy 

and water planning and permitting are generally 

not conducted in an integrated manner, leading to 

energy infrastructure that has dramatic impacts on 

surrounding ecosystems and is poorly equipped to 

deal with changing water availability. 

Emerging energy technologies: america’s energy 

landscape is changing rapidly due to emerging 

technologies and growing demand for clean energy 

sources. these shifts present a new set of chal-

lenges for water management. Some solar ther-

mal power plants (though not photovoltaics) can 

consume up to four times more water per mega-

watt hour than natural gas plants and 60 percent 

more than coal-fired facilities.11 What’s more, the 

areas with the most consistent sunshine such as the 

southwestern u.S. have the least amount of avail-

able water. a number of proposed solar projects 

in the western u.S. have switched to less water-

intensive designs in order to win approval from 

regulators and the public. Similarly, carbon capture 

technology could more than double the water 

consumption of coal-fired power plants per unit of 

energy produced.12 finally, biofuels have the poten-

tial to dramatically affect the quantity and quality 

of water supplies across the country. it takes, on av-

erage, 100 gallons of water to make a single gallon 

of ethanol in the u.S., although in certain regions 

that rely on irrigated agriculture, it can take several 

times that amount.13 Water used in ethanol produc-

tion in the u.S. increased by 246 percent from 2005 

and 2010.14 

Energy extraction: the process of extracting 

energy resources from the earth has long had 

negative impacts on water supplies. in recent years 

some of the most damaging extraction processes 

have become more widespread and now pose a 

growing threat to water resources. Since the 1990s, 

mountaintop removal coal mining has rapidly 

expanded across appalachia. the process involves 

clearing away vegetation, blowing the tops off of 

mountains, and dumping the resulting fill material 

in adjacent river valleys. it is difficult to overstate 

the devastation this process causes. nearly two 

thousand miles of streams have been buried.15 

flooding in surrounding communities has increased 

as mountains are stripped of vegetation.16 contami-

nation of streams and water supplies can cause dire 

health problems for nearby residents.17 decreased 

water quality in downstream waterways also harms 

fish and wildlife.18 

another damaging practice that has witnessed 

explosive growth in recent years is natural gas 

extraction through a process known as “hydraulic 

fracturing.” the process involves injecting chemical-

laden fluids into wells at high pressures to create 

fractures in rock formations and release natural gas. 

it requires vast quantities of water and exposes 

aquifers to hundreds of chemicals, many of them 

toxic. the chemical contents are often kept secret. 

thousands of cases of contamination have been 

documented thus far.19 drinking water has been 

contaminated with benzene and other chemicals, 

houses have exploded due to the build-up of 

methane, and numerous cases of life-threatening 

illnesses have been recorded.20 new York city has 

concluded that the process poses an unacceptable 

risk to their drinking water supply and should be 

banned throughout the watershed.21 unfortunately 

natural gas extraction is exempt from the Safe 

drinking Water act and numerous other environ-

mental protections,22 meaning that there is little the 

federal government can do to regulate the process. 

II. Risks and Consequences 
energy and water are inseparable. Water is already 

a limiting factor for energy extraction and elec-

tricity generation. as precipitation patterns shift 

and drought becomes more frequent, it will be 

even more difficult to meet the needs of existing 

activities, much less secure vast quantities of water 

for a rapid expansion of traditional and emerging 

energy technologies. the water quality impacts of 

energy activities will also be an increasing concern. 

cooling water discharges from power plants will 

place a growing stress on waterways and wildlife 

as temperatures continue to rise. Power plants 

may have to shut down with increasing frequency 

to avoid violating permit requirements. failure to 

consider this complex relationship between water 

and energy will lead to worsening water problems 

as the climate continues to shift. 

the consequences of unsustainable mining and 

drilling practices are very worrisome in light of 

climate change. While the effects are localized, they 

pose a dire and unnecessary threat to communi-

ties and ecosystems. the loss of vegetation from 

mountaintop removal greatly increases the risk of 

flooding especially as climate change brings more 

extreme storms. the contamination of surface and 

groundwater resources is also troubling at a time 

when water supplies are becoming less reliable due 

to shifting precipitation patterns and rising drought. 

degrading existing water resources only exacerbates 

the risk of water shortages in an uncertain future.

III. Preparing for the Future
By better integrating planning of water and energy 

resources, embracing more efficient technologies, 

and curtailing the most damaging energy extraction 

processes, we can reform wasteful practices and 

help secure water and energy for years to come.

Integrate energy and water management: growing 

energy needs, over allocated water resources, and 

a changing climate present a looming crisis that 

cannot be ignored. there are many steps we can 

take in the short-term to avoid this conflict. first, 

we must better integrate energy production and 

water resources planning. in a future defined by 

less reliable water supply, it is essential that water 

is a primary consideration in the development of 

new energy sources and production facilities. this 

requires a better understanding of the link between 

energy production and water availability in different 

regions of the country. the department of energy 

(doe) has spent several years developing an en-

ergy-Water research roadmap that is intended to 

identify key challenges and an integrated approach 

to addressing them through coordinated action 

among state and federal agencies. unfortunately, 

the department has repeatedly refused to release 

the report.23 doe should release it immediately. 

Based on this research, the federal government 

should take the lead in promoting meaningful 

integrated planning for energy development across 

the country. Water managers and planners should 

be involved in energy development decisions at all 

levels of government to ensure that new energy 

facilities will not place an unmanageable burden on 

local water resources. Many permitting decisions 

occur at the state level, but the federal govern-

ment can influence energy installations on federal 

lands, nuclear and hydropower projects that require 

federal licenses, and projects that receive financial 

backing from the federal government. in these cas-

es, the federal government should require energy 

developers to first demonstrate that all reasonable 

efforts have been taken to meet energy needs by 

increasing efficiency. Where new energy facilities 

cannot be avoided, federal agencies should require 

water assessments to demonstrate that the project 

will have sufficient water for future operations 

(including projected climate change impacts) and 

that it will not have substantial negative impacts on 

other water users including ecosystems. any new 

facility must be required to employ the most water-

efficient energy technologies. federal agencies 

should also work with states to encourage them to 

implement similar measures in energy permitting at 

the state level. 

congress can play an important role in promot-

ing integrated planning. future energy legislation 

should instruct federal agencies to incorporate 

these requirements into their operations and 

funding decisions. in addition, congress should 

revisit energy incentives it has enacted and ensure 

that federal funding is not supporting emerging 

technologies that cause unmanageable impacts on 

water resources. 

Second, there must be a national effort to use  

energy and water more efficiently. congress should 

authorize and appropriate additional funding for 

the WaterSense program, which educates consum-

ers about water efficient products. the ePa should 

step up its efforts to work with state and local 

governments to implement water conservation and 

efficiency programs across the country. the federal 

government can also significantly reduce water 

use in its operations by strengthening efficiency 

requirements in federal facilities and better inte-

grating water efficiency and reuse into guidelines 

under the national environmental Policy act and 

federal Principles and Standards.24 finally, the fed-

eral government can establish nationally consistent 

metrics for assessing water use efficiency and work 

to make the data available to the public.25 
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PreParing for the future continued 

energy efficiency efforts should be similarly 

expanded given the potential benefits for water 

resources. congress should increase funding for a 

broad suite of existing energy efficiency programs 

including energyStar, research and development 

efforts, and grant programs. the department of en-

ergy should expand its existing work with state and 

local governments to improve energy efficiency, 

building on successful state-level demand manage-

ment programs. aggressive investments in energy 

efficiency could eliminate the need to build 1,300 

power plants in the next twenty years.26 california 

is now projecting that demand-side measures will 

cause the net peak demand for electricity gener-

ated in power plants to decrease between 2011 and 

2020 under every one of a variety of scenarios.27 

finally, there is an urgent need to reduce water use 

at new and existing power plants. these efforts 

must be carefully balanced, as efforts to reduce 

withdrawals can increase water consumption. if 

new power plants are built with closed loop cooling 

systems, for example, water consumption for elec-

trical energy production could double by 2030.28 

at the same time, continued use of once-through 

cooling systems will have increasing impacts on 

water quality and aquatic species as temperatures 

rise and could cause power plants to shut down 

with increasing frequency. Sandia national Labora-

tories and the national energy technology Labora-

tory are researching advanced cooling technologies 

and the use of alternative water sources for cooling. 

congress should significantly increase funding for 

this research to more rapidly bring these technolo-

gies to market.29 at the same time, ePa must con-

tinue to work with states to encourage adoption of 

the most water-efficient technology under Section 

316(b) of the clean Water act. new power plants 

are currently required to use closed loop cooling at 

a minimum, but rules for existing plants have been 

stalled due to lawsuits. existing plants should be 

required to retrofit once-through cooling systems, 

and ePa should continue to drive movement 

toward the most efficient cooling technologies as 

they become commercially viable. 

Improve oversight of damaging extraction  

practices: hydraulic fracturing and mountaintop 

removal pose an unacceptable threat to water 

resources and will severely undermine communi-

ties’ ability to adapt to a changing climate. con-

gress should pass legislation to regulate natural 

gas extraction under the Safe drinking Water act 

and other environmental laws to ensure that drilling 

does not continue to threaten drinking water sup-

plies and harm surrounding communities. con-

gress should also require companies to reveal the 

chemicals that they use in the fracturing process. 

Members of congress have introduced legislation 

that would have accomplished both of these goals, 

but it has thus far failed to become law.30 Likewise, 

action is needed to put an end to mountaintop re-

moval operations. While ePa has issued regulations 

that would strengthen scrutiny of this practice,31 the 

agency has continued to approve new mountaintop 

removal projects under the new rules.32 Legislation 

clarifying that the material blasted from the tops 

of mountains cannot be dumped into surrounding 

waterways has failed to win passage in congress 

thus far.33 

IV. Benefits of Being Prepared
our current system of managing water and energy 

puts us on an unsustainable path that will inevitably 

lead to shortages and economic disruptions. By 

using both resources more efficiently and planning 

new energy projects with future water availability in 

mind, we can make responsible and cost-effective 

investments that will prepare us for the daunting 

water challenges that we face. reforming the most 

egregious mining and drilling practices will likewise 

protect increasingly valuable water resources and 

preserve the natural landscapes that buffer com-

munities from extreme floods. degrading water 

and land resources as we face the looming threat 

of climate change is clearly moving in the wrong 

direction. addressing these problems in the near 

term, as difficult as it may be, will better prepare us 

for a more volatile and uncertain future. n

footnoteS 

1  u.S. energy information administration. Electric 
Power Monthly (eia, September 2010). 

2  Kenny J.f. et al. Estimated Use of Water in the 
United States in 2005 (u.S. geological Survey 
circular 1344, 2009).

3  u.S. department of energy. Energy Demands on 
Water Resources: Report to Congress on the Inter-
dependency of Energy and Water (doe, 2006). 

4  national energy technology Laboratory. Median 
Summer Peak Temperature Increases (netL coal 
Power Plant database, 2007). 

5  California Moves to Ban Once-through Cooling 
(World nuclear news, May 6, 2010). 

6  u.S. eia. Annual Energy Outlook 2010 with 
Projections to 2035 (eia, 2010). 

7  natural resources defense council. Climate Change, 
Water, and Risk (2010). 

8  flessner, d. Hot River Forces Costly Cutback for TVA. 
(chattanooga time free Press, august 23, 2010). 

9  Barnett, t.P. and Pierce, d.W. When will Lake Mead 
go dry? Journal of Water Resources Research 44 
(2008).

10  Sovacool, B.K. running on empty: the electricity-
water nexus and the u.S. electric utility sector.  
Energy Law Journal 30, 11-51 (2009).

11  u.S. doe. Concentrating Solar Power Commercial 
Application Study: Reducing Water Consumption 
of Concentrating Solar Power Electricity Generation 
(doe, 2010).

12  netL. Estimating Freshwater Needs to Meet Future 
Thermoelectric Generation Requirements, at p. 63 
(netL, 2008). 

13  union of concerned Scientists. The Energy-Water 
Collision: 10 Things You Should Know (2010).

14  chiu, Y.W., Walseth, B., and Suh, S. Water embedded 
in bioethanol in the united States. Environmental 
Science and Technology 43, 2688-2692 (2009).

15  ePa. ePa issues comprehensive guidance to 
Protect appalachian communities from harmful en-
vironmental impacts of Mountain top Mining (ePa, 
april 1, 2010).

16  Phillips, J. impacts of surface mine valley fills on 
headwater floods in eastern Kentucky. Environmen-
tal Geology 45, 367-380 (2004). 

17  Palmer, M.a. et al. Mountaintop mining consequenc-
es. Science 327, 148-149 (2010). 

18  Ibid.

19  Lustgarten, a. Drill for Natural Gas, Pollute Water 
(Scientific american, 2008). 

20  ibid. 

21  new York city department of environmental Protec-
tion. Final Impact Assessment Report: Impact As-
sessment of Natural Gas Production n the New York 
City Water Supply Watershed (nYc deP, 2009).

22  natural gas extraction is exempt from the Safe 
drinking Water act, clean Water act, comprehen-
sive environmental response, compensation, and 
Liability act, resource conservation and recovery 
act, clean air act, national environmental Policy 
act, and toxic release inventory under the emer-
gency Planning and community right-to-Know act.

23  Schneider, K. Energy Department Blocks Disclosure 
of Road Map to Critical U.S. Energy-Water Choke 
Points (circle of Blue Water news, September 7, 
2010). 

24  See Water resources development chapter.

25  White house council on environmental Quality. 
Progress Report of the Interagency Climate Change 
Adaptation Task Force: Recommended Actions in 
Support of a National Climate Change Adaptation 
Strategy (ceQ, 2010).

26  nemtzow, d.M. National Energy Policy: Conservation 
and Energy Efficiency (hearing before the house 
committee on energy and commerce, 2001).

27  california Public utilities commission. Standardized 
Planning Assumptions (Part 1) for System Resource 
Plans, line 26 on each of pp. 17-37, inclusive (cPuc, 
12/3/2010).

28  hoffman, a. The Connection: Water and Energy 
Security (institute for the analysis of global Security, 
2004). 

29  Sovacool, 2009, op cit.

30  fracturing responsibility and awareness of 
chemicals act of 2009, h.r. 2766, S. 1215, 111th cong. 
(2009).

31  u.S. ePa. Memorandum: Improving EPA Review of 
Appalachian Surface Coal Mining Operations under 
the Clean Water Act, National Environmental Policy 
Act, and the Environmental Justice Executive Order 
(ePa, april 1, 2010).

32  Ward, K. The Pine Creek Mine: Did EPA Do All it 
Could Do? (the charleston gazette, october 22, 
2010).

33  clean Water Protection act, h.r. 1310, 111th cong. 
(2009); appalachia restoration act, S. 696, 111th 
cong. (2009).

Introduction:

often lost in the debate over the nation’s energy future is the limit that water will place 

on how and where we develop new energy sources. With very few exceptions, water is a 

key input to the production of the energy we use. Power plants withdraw large amounts 

of water to drive turbines and provide cooling. emerging energy technologies such as 

solar thermal energy, biofuels, and carbon capture and sequestration similarly require 

vast quantities of water. the extraction of fossil fuels such as natural gas and coal has 

dramatic impacts on surrounding water resources. at the same time, the transport and 

use of water consumes large quantities of energy. With rising energy demands, shifting 

precipitation patterns, and more frequent droughts, many parts of the country lack  

sufficient water to meet projected water needs. Better planning and increased invest-

ment in energy and water efficiency are essential to ensuring a reliable energy system 

and clean water for the future. 
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PreParing for the future continued 

energy efficiency efforts should be similarly 

expanded given the potential benefits for water 

resources. congress should increase funding for a 

broad suite of existing energy efficiency programs 

including energyStar, research and development 

efforts, and grant programs. the department of en-

ergy should expand its existing work with state and 

local governments to improve energy efficiency, 

building on successful state-level demand manage-

ment programs. aggressive investments in energy 

efficiency could eliminate the need to build 1,300 

power plants in the next twenty years.26 california 

is now projecting that demand-side measures will 

cause the net peak demand for electricity gener-

ated in power plants to decrease between 2011 and 

2020 under every one of a variety of scenarios.27 

finally, there is an urgent need to reduce water use 

at new and existing power plants. these efforts 

must be carefully balanced, as efforts to reduce 

withdrawals can increase water consumption. if 

new power plants are built with closed loop cooling 

systems, for example, water consumption for elec-

trical energy production could double by 2030.28 

at the same time, continued use of once-through 

cooling systems will have increasing impacts on 

water quality and aquatic species as temperatures 

rise and could cause power plants to shut down 

with increasing frequency. Sandia national Labora-

tories and the national energy technology Labora-

tory are researching advanced cooling technologies 

and the use of alternative water sources for cooling. 

congress should significantly increase funding for 

this research to more rapidly bring these technolo-

gies to market.29 at the same time, ePa must con-

tinue to work with states to encourage adoption of 

the most water-efficient technology under Section 

316(b) of the clean Water act. new power plants 

are currently required to use closed loop cooling at 

a minimum, but rules for existing plants have been 

stalled due to lawsuits. existing plants should be 

required to retrofit once-through cooling systems, 

and ePa should continue to drive movement 

toward the most efficient cooling technologies as 

they become commercially viable. 

Improve oversight of damaging extraction  

practices: hydraulic fracturing and mountaintop 

removal pose an unacceptable threat to water 

resources and will severely undermine communi-

ties’ ability to adapt to a changing climate. con-

gress should pass legislation to regulate natural 

gas extraction under the Safe drinking Water act 

and other environmental laws to ensure that drilling 

does not continue to threaten drinking water sup-

plies and harm surrounding communities. con-

gress should also require companies to reveal the 

chemicals that they use in the fracturing process. 

Members of congress have introduced legislation 

that would have accomplished both of these goals, 

but it has thus far failed to become law.30 Likewise, 

action is needed to put an end to mountaintop re-

moval operations. While ePa has issued regulations 

that would strengthen scrutiny of this practice,31 the 

agency has continued to approve new mountaintop 

removal projects under the new rules.32 Legislation 

clarifying that the material blasted from the tops 

of mountains cannot be dumped into surrounding 

waterways has failed to win passage in congress 

thus far.33 

IV. Benefits of Being Prepared
our current system of managing water and energy 

puts us on an unsustainable path that will inevitably 

lead to shortages and economic disruptions. By 

using both resources more efficiently and planning 

new energy projects with future water availability in 

mind, we can make responsible and cost-effective 

investments that will prepare us for the daunting 

water challenges that we face. reforming the most 

egregious mining and drilling practices will likewise 

protect increasingly valuable water resources and 

preserve the natural landscapes that buffer com-

munities from extreme floods. degrading water 

and land resources as we face the looming threat 

of climate change is clearly moving in the wrong 

direction. addressing these problems in the near 

term, as difficult as it may be, will better prepare us 

for a more volatile and uncertain future. n
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often lost in the debate over the nation’s energy future is the limit that water will place 

on how and where we develop new energy sources. With very few exceptions, water is a 

key input to the production of the energy we use. Power plants withdraw large amounts 

of water to drive turbines and provide cooling. emerging energy technologies such as 

solar thermal energy, biofuels, and carbon capture and sequestration similarly require 

vast quantities of water. the extraction of fossil fuels such as natural gas and coal has 

dramatic impacts on surrounding water resources. at the same time, the transport and 

use of water consumes large quantities of energy. With rising energy demands, shifting 

precipitation patterns, and more frequent droughts, many parts of the country lack  

sufficient water to meet projected water needs. Better planning and increased invest-

ment in energy and water efficiency are essential to ensuring a reliable energy system 

and clean water for the future. 
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Introduction:

Since its passage in 1972, the Clean Water Act (CWA) has spurred major improvements 

in the health of the nation’s waterways. The law created a number of powerful tools 

designed to eliminate water pollution and make all waters safe for fishing and swimming. 

While we have not reached those lofty goals, many waters have grown dramatically 

cleaner and safer. As the result of recent court decisions, however, a significant number 

of streams and wetlands are at risk of losing the protections afforded under federal law. 

In addition, even protected waters remain at risk due to weak enforcement and imple-

mentation of existing policies. With the increased threat of floods and droughts due to 

a changing climate, the small streams and wetlands in question become all the more 

important to supply clean water, protect our communities from volatile weather, and 

provide refuge to vulnerable wildlife. 

Clean Water Act

The future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 
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the economy, and the 

environment. This chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 
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which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 
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I. Today’s Policy
Inadequate protections of U.S. waters degrade the 

natural landscapes that protect people and wildlife 

from floods and droughts, both of which are be-

coming more common in a changing climate. 

Loss of CWA protections: For three decades 

following the passage of the Clean Water Act, a 

wide range of U.S. waters, including small streams 

and wetlands, were given full protection under the 

law. However, Supreme Court decisions in 20011 

and 20062 were interpreted to mean that, absent 

clarification by legislation or agency rulemaking, 

protections applied categorically only to relatively 

permanent waters and adjacent wetlands. Smaller, 

intermittent streams, many lakes, and wetlands 

were found to be protected only where they had 

a significant connection to larger, traditionally 

navigable waters. As a result, millions of acres of 

wetlands, many lakes, and up to 60 percent of the 

nation’s stream miles are at risk of losing CWA 

protections and being filled or polluted.3 The court 

decisions and subsequent guidance by the Environ-

mental Protection Agency (EPA) require regulators 

to conduct resource-intensive hydrological studies 

to determine whether a water body is protected, 

resulting in the unnecessary loss of historical  

protections nationwide.4 EPA’s enforcement of 

CWA cases has declined dramatically as a result, 

allowing polluters to degrade U.S. waters without 

repercussion.5  

Ineffective enforcement of existing CWA  

protections: Even waters that remain covered 

by the Clean Water Act are not being protected 

and restored as envisioned by the authors of the 

law. Section 404 of the Clean Water Act regulates 

the discharge of dredged or fill materials into 

regulated waters. Those seeking to fill in wetlands, 

culvert streams, construct a dam, or undertake a 

development project that dumps gravel, dirt, ce-

ment, or other material into a jurisdictional water 

body must obtain a permit. The permittee must 

avoid damage to aquatic areas where possible and 

minimize and compensate for those impacts where 

they are unavoidable. However, a number of short-

comings in the program have reduced its effective-

ness and enabled the continued loss and degrada-

tion of vital streams, lakes, and wetlands. First, the 

CWA does not regulate the draining of wetlands 

unless it involves a discharge of dredged material 

back into regulated waters.6 Under this loophole, 

land owners can destroy wetlands without a permit, 

environmental review, or any mitigation. In addition, 

a variety of exemptions for agricultural and other 

activities allow certain categories of landowners  

to degrade waters with little oversight. 

The loss of small streams and wetlands means less clean 
water for downstream communities. 

National Park Service
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For activities that require a 404 permit, there are 

also a number of shortcomings. The alternatives 

analysis, which requires permittees to demonstrate 

that less-damaging options are not available, is 

often flawed. There is little to no enforcement to 

ensure that permittees have thoroughly considered 

alternative options. Water efficiency is not con-

sistently evaluated as a viable alternative to water 

supply projects. Similarly, less environmentally 

damaging residential and commercial development 

sites and designs are often not critically evaluated. 

In addition, there are numerous problems with the 

mitigation projects meant to compensate for the 

destruction of streams and wetlands under the 

§404 program. In many cases, projects are only 

partially completed or not carried out at all, and 

there is very little monitoring and enforcement to 

ensure compliance.7 Even completed mitigation 

projects rarely provide comparable functions to the 

natural streams and wetlands they are designed to 

replace.8 These shortcomings in the law’s imple-

mentation greatly reduce the effectiveness of CWA 

protections.

II. Risks and Consequences 
The health of small streams and wetlands has 

dramatic implications for the ability of communi-

ties and wildlife to withstand the impacts of a 

changing climate. All ecosystems have a limit to the 

stress that they can absorb before they undergo 

fundamental changes and lose essential func-

tions.9 Reducing the health of ecosystems makes 

them more likely to suffer serious consequences 

from climate change impacts such as increasing 

floods, droughts, and water pollution. Degrading 

small streams and wetlands in turn has far reach-

ing effects beyond the immediate impact on those 

waters. Small streams make up over half of the total 

length of streams and rivers nationwide and play 

a crucial role in protecting clean water, control-

ling floods, and providing critical wildlife habitat.10 

Destruction of these headwaters, intermittently 

flowing streams, and associated wetlands will make 

the environment more vulnerable to the impacts 

of a changing climate and will greatly reduce the 

resilience of downstream ecosystems and the 

communities that rely on their flood control, water 

supply, fish and wildlife habitat, outdoor recreation, 

and tourism benefits.

III. Preparing for the Future
Congress and federal agencies must reaffirm and 

strengthen CWA protections to protect and restore 

the natural systems that are essential to human 

health, abundant wildlife, and the economy. 

Pass legislation to restore CWA protections: 

Congress urgently needs to pass legislation to 

restore protections to the full range of waters that 

have long been protected by the Clean Water Act. 

Congress has considered a number of such bills in 

previous sessions, but none have been passed into 

law.11  In the interim, EPA should withdraw the guid-

ance it issued following the 2006 Rapanos decision, 

which restricted application of the Clean Water 

Act well beyond even what was prescribed by the 

Supreme Court. The agency should issue new guid-

ance that more faithfully tracks the court decisions 

and should also consider a rulemaking to further 

clarify and restore CWA protections.12 Restoring 

these protections would help ensure that the small 

streams and wetlands that are the core of our natu-

ral water supply and flood control infrastructure will 

continue to benefit communities and protect them 

from more extreme floods and droughts. Protecting 

small streams, lakes, and wetlands will particularly 

help ensure clean water for the 117 million Ameri-

cans who rely on surface water for their drinking 

water.13 Restoring and clarifying CWA protections 

will also reduce permit costs and delays by reestab-

lishing certainty as to which waters are protected. 

Reform the 404 Program: Restoring the original 

scope of the Clean Water Act is a key first step, 

but this will have a limited impact if permitting 

programs are not carried out effectively. Ideally, 

Congress would work to reform the least effective 

elements of the 404 program.14 Though Congres-

sional reforms are unlikely, many necessary changes 

can be accomplished through administrative action. 

First, EPA and the Army Corps of Engineers should 

direct field staff to enforce unpermitted wetland 

ditching and drainage activities that result in more 

than incidental fallback. Second, EPA and the Corps 

should direct field staff to diligently promote less 

damaging project alternatives where possible and 

only permit compensatory mitigation as a last re-

sort. The Army Corps of Engineers, which admin-

isters the program with oversight from EPA, must 

ensure that the functions of the wetlands and other 

waters to be impacted are not undervalued, that 

less damaging proposals are diligently analyzed 
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and pursued, and that mitigation credits are cred-

ibly counted and priced so they create an incentive 

to avoid and minimize impacts. Water efficiency 

must also be considered among the alternatives 

for water supply projects. Along these lines, EPA 

Region 4 recently issued new guidelines requiring 

that water efficiency measures be thoroughly con-

sidered before a §404 permit for new water supply 

reservoirs or water withdrawals is issued. 15 

Major reform is also needed to improve the ef-

fectiveness of compensatory mitigation under 

the §404 program. To ensure that compensatory 

projects are replacing the functions that are being 

lost when a stream or wetland is filled or otherwise 

degraded under §404 permits, the Corps and EPA 

should direct field staff to rigorously apply and en-

force the mitigation standards set forth in the 2008 

mitigation rule. They should ensure that the func-

tions of the wetlands and other waters to be im-

pacted are fully recognized and that the increased 

functions attributable to mitigation projects are 

not inflated by requiring the use of a scientifically 

sound assessment methodology to account for 

functions both lost and gained. The Corps should 

also exercise greater oversight under existing law. 

To that end, Congress should provide the Corps 

with additional resources to track and inspect 

mitigation projects, make data publically available, 

and to enforce §404 permits, including long-term 

protection of mitigation sites. New resources and 

rigorous enforcement are essential for ensuring ef-

fective implementation of this important program.

Finally, Congress should amend the CWA, or the 

Corps and EPA should amend their regulations, 

to require consideration of climate change in the 

permitting process. The impacts of climate change 

on the proposed project as well as its effects on the 

resilience of surrounding ecosystems and commu-

nities (e.g., increased flood risk) should be consid-

ered in order to protect public health, safety, and 

welfare. 

IV. Benefits of Being Prepared
Small streams, lakes, and wetlands are central to 

improving the nation’s capacity to adapt to climate 

change. By protecting and restoring these vital 

landscapes, we can avoid costly and ineffective 

attempts to buffer our communities from climate 

impacts through structural measures. In the pro-

cess, we can secure healthy and abundant fish and 

wildlife populations that are resilient in the face 

of changing conditions. It is only through broad 

application and effective enforcement of the Clean 

Water Act that we can ensure a strong natural 

infrastructure that is equal to the task of withstand-

ing a more volatile and uncertain climate. n
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Introduction:

Over the past century, the federal government has altered and reshaped many of the 

nation’s waterways. The U.S. Army Corps of Engineers (Corps) has played a major role 

in this process by carrying out a wide variety of dam, levee, and river dredging projects. 

Congress authorizes these projects through periodic passage of Water Resources Devel-

opment Act (WRDA) legislation. While these projects have benefited certain segments of 

society, the decision-making process and economic justifications behind them are often 

fundamentally flawed. As a result, Corps projects frequently degrade natural resources 

and undermine the ecosystems that buffer communities from floods and droughts. Con-

gress must place greater scrutiny on the Corps and fund projects that protect communi-

ties and the environment, particularly as climate change causes a rise in severe weather 

and flood risk. The Corps also must fundamentally change its approach to water infra-

structure by adopting a more holistic assessment of costs and benefits and prioritizing 

non-structural solutions that are cheaper, provide a wider array of benefits, and are better 

suited to the greater extremes of climate change.

Water Resources  
Development Policy

The future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. This chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org
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I. Today’s Policy
Many federal water infrastructure projects increase 

flood risk, waste taxpayer money, and harm the 

environment.

Costly and environmentally-damaging projects: 

The history of the Corps of Engineers is littered 

with politically-driven, environmentally-damaging 

projects that have done little to help surrounding 

communities. While some projects have satisfied 

narrow economic goals or provided a degree of 

temporary flood protection, too often they have 

failed to produce the promised benefits and have 

destroyed environmentally valuable ecosystems, in-

creased downstream flood risk, and reduced water 

quality. One of the key factors that has enabled this 

dubious track record is a fundamentally flawed pro-

cess for planning water resources projects. Current 

guidelines require projects to promote economic 

development over all other objectives. 

Perhaps the most devastating example of this 

failed approach is the Mississippi River Gulf Outlet 

(MRGO). The Corps completed the 76-mile canal 

in 1956 in order to shorten the journey from New 

Orleans to the Gulf of Mexico, which previously 

required a 120 mile trip via the meandering Missis-

sippi River. The canal never attracted the levels of 

traffic the Corps predicted, and only one ocean-

bound ship was using the canal on an average day 

by 2005.1 The costs, however, were very real. The 

project was completed in 1968 at a cost of $92 

million (about $550 million in 2009 dollars2) and 

cost $13 million per year to maintain on average.3 

The project directly destroyed over 20,000 acres 

of barrier wetlands and caused salt water intrusion 

into many more, impacting over 600,000 acres of 

wetlands in all.4 The canal and associated destruc-

tion of wetlands also created a flood hazard that 

raised the height and velocity of the storm surge 

and overwhelmed New Orleans’ levees during Hur-

ricane Katrina in 2005, leading to over 1,800 deaths 

and $81 billion in damages. Without MRGO, the 

levees and wetlands would have provided stronger 

protection from the storm, and the destruction 

likely would have been far less.5

Rising flood risk: Over the years, the Corps has 

spent over $123 billion to build and operate flood 

control structures throughout the U.S.6 Despite 

these considerable costs, flood damages have 

continued to rise steadily. Corps projects have 

relied primarily on levees and floodwalls to quickly 

pass water downstream, a process which elevates 

the height of floodwaters and can lead to cata-

When levees fail, catastrophic flooding can result as it 
did in New Orleans during Hurricane Katrina. 

National Oceanic and Atmospheric Administration
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strophic consequences when these structures fail. 

In effect, these structures decrease the frequency 

of small flood events but increase the risk of larger 

disasters. In addition, structural flood defenses have 

added to flood risk by providing a false sense of 

security and encouraging additional development 

in at-risk areas.7 Levee construction in New Orleans, 

for instance, encouraged development in low-lying 

areas that home-owners assumed were protected 

by the Corps’ flood defenses. This pattern is be-

ing repeated as the city recovers from Hurricane 

Katrina. Similarly, ongoing floodplain development 

behind the extensive levee system in California’s 

Central Valley — constructed by the Corps and local 

reclamation districts — has led to extremely high 

flood risk with the potential for catastrophic dam-

ages in the event of a large flood or earthquake.8

Failure to consider climate change: As poorly as 

many Corps projects have fared in recent decades, 

they face an even greater challenge as the climate 

changes. Projects that were designed to accom-

modate historical precipitation patterns will be at 

increased risk of failure as conditions shift. Un-

fortunately the Corps is not required to consider 

projected climate impacts in the siting or planning 

of its projects. An amendment offered by Senator 

John Kerry during the 2007 Senate WRDA de-

bate would have required consideration of climate 

change in Corps projects. The amendment received 

more than 50 votes but was unable to overcome a 

filibuster.9

II. Risks and Consequences 
This backward-looking approach to water infra-

structure planning and construction is poorly suited 

for a future climate defined by greater volatility and 

uncertainty. Destroying nature’s ability to absorb 

rainfall and putting people in harm’s way was never 

a sound strategy, but it is particularly dangerous as 

climate change increases the likelihood of extreme 

storms and floods. Flood control projects that 

rapidly move water downstream will exacerbate the 

consequences of a more volatile climate and will be 

at greater risk of failure. Projects designed and con-

structed based upon old climate models and data 

are not likely to achieve their intended goals. These 

structures will make surrounding communities and 

ecosystems more vulnerable to climate change and 

require further investments of taxpayer money to 

adapt to shifting conditions.

III. Preparing for the Future
A more rational and cost-effective approach to wa-

ter infrastructure will reduce vulnerability to climate 

change and lower the long-term costs of adapting 

to greater volatility. 

Prioritize nonstructural projects: The Corps of 

Engineers must fundamentally change how it plans, 

evaluates, and carries out projects. Fortunately re-

form has already begun. As instructed by Congress 

in WRDA 2007, the Obama Administration is devel-

oping new Principles and Guidelines (P&G) for all 

federal water resources projects to ensure that they 

protect the environment and promote sustainable 

economic development.10 These new standards, 

expected to be released in 2011, have the poten-

tial to correct many of the historical shortcomings 

detailed above. 

In order to achieve these critical goals and prevent 

more ill-conceived and poorly justified projects, the 

new P&G must ensure that water project planning 

is driven by federal law and national priorities. The 

status quo approach of using benefit-cost analysis 

as the primary driver of project selection does not 

address whether a project meets national needs 

and priorities, unnecessarily damages the environ-

ment, increases risk for communities downstream, 

or complies with federal law. There must be a clear 

directive that all water projects protect and restore 

the environment, avoid the unwise use of flood-

Healthy wetlands and floodplains  
protect communities from floods and 
provide other benefits that dams and 
levees cannot.

Erica Simek, Army Corps of Engineers
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plains, and rely on factors beyond a strict benefit-

cost analysis in order to meet a broader range of 

societal goals. There must be a requirement for 

the use of nonstructural and restoration measures 

where those approaches are possible and cost  

effective. 

Consider climate change in project planning: 

Climate change must be a key consideration in  

the siting and design of proposed infrastructure 

projects. The P&G should require all new projects  

to address risk and uncertainty, including the 

effects of climate change. Planners should be 

required to demonstrate that a given project will 

increase community and ecosystem resilience to 

climate change impacts. Decades of WRDA bills 

have created a long list of authorized Corps proj-

ects that have never been built due to lack of fund-

ing. With the Corps’ $2 billion annual construction 

budget, it could take over 40 years to complete all 

the currently authorized projects. Whether through 

the ongoing P&G revision or future legislation, the 

Corps must be required to prioritize projects that 

maximize public benefits, protect natural resources, 

and build resilience to climate change. Before mov-

ing forward with any of these older projects, to be 

compliant with the National Environmental Policy 

Act (NEPA), the Corps is required to update its 

analysis and incorporate climate change in evaluat-

ing the project. 

The new Principles and Guidelines also need to ad-

dress the operations of existing facilities. The new 

P&G must direct agencies to periodically review op-

erations plans for federal projects such as dams to 

ensure that they are responsive to shifting precipi-

tation patterns and other changes. There must be a 

clear directive to manage projects in a manner that 

responds to the threat of rising floods and droughts 

and simultaneously helps make communities, fish, 

and wildlife more resilient to climate change. 

IV. Benefits of Being Prepared
The past century has taught us many lessons about 

how to build and operate water infrastructure. We 

now know that there are more cost-effective and 

sustainable ways to secure clean water and manage 

floods than with large, single-purpose infrastructure 

projects. By prioritizing nonstructural solutions, 

keeping people out of harm’s way, and planning for 

changing conditions, we can save taxpayer money, 

maintain a healthy environment, and reduce our 

vulnerability to climate change. Failure to embrace 

a more sustainable approach to water infrastructure 

will force us to repeat the mistakes of the past. n
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Introduction:

When Congress passed the Clean Water Act (CWA) in 1972, it significantly expanded 

federal funding for water infrastructure. The law created a grant program for the construc-

tion of wastewater treatment plants and collection systems in order to help communi-

ties reduce sewage pollution and comply with the CWA. In 1987 the grants were phased 

out in favor of a loan program called the Clean Water State Revolving Fund (SRF). The 

funding that Congress appropriates to these programs every year is distributed to states, 

which provide low-interest loans to communities to undertake wastewater and stormwater 

infrastructure projects. In 1996, Congress created the parallel Drinking Water State Revolv-

ing Fund as part of the Safe Drinking Water Act (SDWA) to help communities expand and 

repair drinking water infrastructure. While these funds have greatly improved public health 

and the quality of the nation’s waterways, they do not require consideration of climate 

change or adequately encourage innovative, flexible infrastructure approaches. As a result, 

these funds may be supporting infrastructure that is poorly adapted to shifting precipita-

tion patterns and will leave people and ecosystems more vulnerable to a changing climate.

Clean Water & Drinking Water  
Infrastructure Funding

The future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. This chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Mike Hensdill
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I. Today’s Policy
Federal infrastructure programs fail to adequately 

promote flexible and cost-effective projects that 

will function in a changing climate, wasting scarce 

resources and leaving people at risk.

Failure to consider climate change in funding  

decisions: Climate change presents an extraordinary 

risk to the nation’s water infrastructure.1 Sea level 

rise, heightened storm surge, and more extreme 

storms will damage infrastructure in low-lying 

coastal areas and floodplains. Reduced snow-

pack, shifting precipitation patterns, and declining 

reservoir levels will render obsolete water supply 

infrastructure that is designed to accommodate his-

torical patterns of water availability. In many places, 

climate change will exacerbate existing vulner-

abilities. Heavier downpours, for example, will have 

the greatest impact where stormwater systems 

are undersized or streets and parking lots already 

generate polluted runoff. At the other extreme, 

declining flows in the Colorado River are lowering 

water levels in Lake Mead, the primary water source 

for Las Vegas, and the city is being forced to spend 

billions of dollars to build a new water intake. 

Given this considerable challenge, it is essential that 

new construction or upgrades to existing infrastruc-

ture incorporate projected climate change impacts. 

Unfortunately, the Clean Water and Drinking Water 

State Revolving Funds, two of the largest sources 

of federal water infrastructure funding, do not 

require applicants to undertake such an analysis. 

Projects must meet a range of state and federal re-

quirements but none related to the climate change 

impacts that will play a significant role in determin-

ing the effectiveness of infrastructure systems in 

the future. 

Federal support for costly, inflexible infrastruc-

ture: Over the course of the last century, local, 

state, and federal governments have spent hun-

dreds of billions of dollars on wastewater and 

drinking water infrastructure. Much of that money 

was invested in pipes, treatment plants, and pump-

ing stations. In recent years, however, there have 

been significant developments in our understand-

ing of water infrastructure, especially the role that 

green infrastructure systems and water efficiency 

can play in controlling stormwater and ensuring 

a consistent water supply. These strategies have 

been shown to reduce costs and provide far greater 

benefits than traditional systems.2 Green infrastruc-

ture is also better adapted to a more volatile and 

uncertain climate, as it is able to accommodate 

Green infrastructure reduces polluted runoff and makes 
communities better places to live.

Portland Bureau of Environmental Services
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both wetter and drier conditions.3, 4 Wetlands, for 

example, buffer against both flood and drought  

by absorbing rainfall and releasing it gradually.

While green infrastructure and water efficiency 

have long been eligible for SRF funding, the major-

ity of this funding continues to support costly, 

single-purpose gray infrastructure projects. As 

existing systems reach the end of their expected 

life span, there is an opportunity to integrate these 

innovative, climate-adapted technologies into the 

nation’s water infrastructure. Congress took initial 

steps in this direction by dedicating 20 percent 

of the Clean Water and Drinking Water funds for 

green infrastructure and water efficiency in the 

American Recovery and Reinvestment Act (ARRA) 

and the FY 2010 budget. However, these set asides 

did not promote sustainable water management 

strategies as well as they could have due to an 

overly broad definition of “green” projects.5 In 

addition, the demand for the dedicated green 

project funding was oversubscribed, reflecting the 

interest in using these innovative approaches. 

II. Risks and Consequences 
Failure to invest in flexible infrastructure that is 

adapted to changing conditions will leave people 

and the environment at greater risk as the cli-

mate shifts. While we don’t know exactly what the 

climate of the future will look like, we know that 

the past will not be an accurate guide for what lies 

ahead. Investments being made today could be 

inundated by more frequent floods or rising sea 

levels in a matter of decades. The life span of in-

frastructure investments can reach 100 years,6 and 

systems that are not adapted to projected changes 

may need to be upgraded or rebuilt at great cost. 

Few communities are able to replace these costly 

systems before the end of their useful life, making  

it vital that they be designed and sited properly  

in the first place. In short, much of our existing 

water infrastructure is likely to perform poorly in 

a changing climate, and this will put people, the 

economy, and ecosystems at risk if we do not adapt 

to these changes.

III. Preparing for the Future
Federal funds should be targeted to the most 

cost-effective and flexible infrastructure that makes 

communities safer and prepares them for changing 

conditions. 

Consider climate change in project planning: The 

Environmental Protection Agency (EPA) should 

revise the SRF funding criteria to require consider-

ation of climate change impacts in the siting and 

design of projects. New construction should not be 

located in areas that will be significantly affected 

by climate change. For example, a new treatment 

plant should not be built in vulnerable low-lying 

coastal areas or high velocity floodways. Simi-

larly, major upgrades to existing facilities located 

in vulnerable areas should not be eligible for SRF 

funding. In addition, projected impacts should be 

considered in project design to ensure that the pro-

posed facility will continue to provide the expected 

benefits even as the climate shifts.7 Stormwater sys-

tems should accommodate existing runoff patterns 

as well as projected increases due to more extreme 

precipitation. 

Incorporating projected climate scenarios in 

infrastructure planning will improve public safety, 

help ensure more effective management of water 

resources, and provide significant cost savings. 

With fewer critical assets in vulnerable areas, com-

munities will be able to avoid damages and recover 

Portland Bureau of Environmental Services

Green infrastructure provides flexibility  
to respond to climate change.
 

More extreme weather will make 
it harder to manage water.
 

Dajabec
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more rapidly after extreme events. It is far cheaper 

to make adjustments during the planning process 

than to rebuild or alter water infrastructure after the 

fact. One study showed that incorporating adapta-

tion into infrastructure management reduced costs 

10-45 percent by 2080.8 Requiring adaptation plan-

ning in federally funded projects can also provide a 

model for effective infrastructure management and 

help make climate impacts a central consideration 

in the planning process throughout the country. 

Direct federal funding to innovative, climate-

adapted infrastructure: Congress and the EPA 

should work to promote greater funding of green 

infrastructure and water efficiency in the State Re-

volving Funds. As a primary source of federal fund-

ing for water infrastructure, it is important that the 

SRF program encourage the most innovative and 

cost-effective solutions. Congress should reautho-

rize the Clean Water and Drinking Water SRF and 

maintain or increase the dedicated funds directed 

to green infrastructure and water efficiency within 

those programs. EPA should ensure that only the 

highest quality projects are being funded under 

the “green” set aside. Energy efficiency projects 

made up a significant portion of the green set aside 

under ARRA.10 These projects, while beneficial, do 

not necessarily improve water quality or enhance 

water supply. The EPA should revise its guidance to 

ensure that projects funded under these set asides 

are achieving the core goals of the Clean Water 

and Drinking Water SRF. EPA should also clarify 

that dedicated funds should not be used for water 

meter replacement but rather for first-time meter 

installation or other water efficiency projects that 

will achieve real water savings.

Congress should provide additional incentives 

for green projects by waiving the matching funds 

requirement in the states that provide the greatest 

funding to green projects and allowing states to 

provide additional subsidies for the most innova-

tive green projects. Finally, applicants for SRF 

funding should be required to incorporate green 

infrastructure and water efficiency to the maximum 

extent practicable before receiving funding for 

conventional gray infrastructure projects. These 

changes will push federal funding toward the most 

well-adapted, cost-effective solutions and provide 

a model that other communities can follow as they 

prepare for a changing climate.

IV. Benefits of Being Prepared
Planning for the future is a responsible and pru-

dent response to an uncertain climate. Building 

climate-adapted infrastructure will help buffer 

communities from the impacts of more extreme 

floods and droughts and avoid costly fixes to 

systems that don’t work due to changing condi-

tions. Investments in green infrastructure, while an 

effective adaptation strategy, also provide immedi-

ate benefits regardless of climate change, as they 

are often more cost-effective and provide a wider 

range of benefits than traditional gray infrastruc-

ture. Congress and the EPA have the opportunity 

to lead a national shift toward a more efficient and 

innovative approach to building water infrastruc-

ture. Policymakers must seize this opportunity and 

help move the nation’s water infrastructure into the 

21st century. n
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PreParing for the future continued

Reduce forest conversion: the forest Legacy 

Program preserves private forest lands by purchas-

ing conservation easements and acquiring prop-

erties threatened by development. Since it was 

established in the 1990 farm Bill, this program has 

protected more than 2 million acres of land. how-

ever, even with this program’s success, it is fighting 

a losing battle against a rapid rate of forest conver-

sion at current funding levels. in order to improve 

its effectiveness, uSfS should support funding for 

this program at $100 million annually. this level of 

funding will protect an additional 300,000 acres 

of forest, and although it will likely not offset all the 

water quality impacts of ongoing forest conver-

sion, it can have important benefits for a number of 

communities.

the uSfS should also update guidelines for project 

funding to ensure that we are maximizing benefits 

for every dollar invested. funding criteria should 

ensure that projects will protect and/or restore 

the capacity of forests to maintain clean water 

and flood control services to benefit both the land 

owners and the local community. the guidelines 

for forest Legacy projects already include selec-

tion factors based on watershed health in 37 of 

the states involved in the program. given the 

important role that forests play in water supply, 

however, these guidelines should be strengthened. 

the program should prioritize rankings to focus its 

funds on source water protection projects that will 

help secure clean drinking water supplies in a given 

watershed. the uSfS should also update its project 

criteria to incentivize collaborative projects consist-

ing of multiple adjacent landowners in sourcewater 

protection areas. this should be focused on smaller 

land owners (< 250 acres) in these critical areas, 

since these are the lands that are at the greatest 

risk of conversion.

IV. Benefits of Being Prepared
Better managing forest Service lands and increas-

ing efforts to reduce the loss of private forests 

are essential strategies for securing the nation’s 

water supply system and preparing for a changing 

climate. forests have always been a critical part 

of our water infrastructure, but these lands will be 

even more valuable in the future. failure to manage 

these vital landscapes sustainably will only increase 

the consequences of rising levels of floods and 

droughts and lead to the loss of lives and property 

and reduced economic activity. Protecting and  

restoring forests will help people and wildlife 

weather a more volatile and uncertain climate  

and reduce the costs of securing clean water  

and managing floods. n
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Introduction:

forests in the u.S. cover 651 million acres and supply 180 million people with drinking wa-

ter. clean water is the most valuable resource that these lands provide. the value of water 

flowing from national forest lands alone has been valued at $7.2 billion annually.1 Private 

forests contribute additional value. healthy forests provide a range of water-related “ser-

vices” essentially for free. they slow floodwaters, provide natural water storage in wetlands 

and in the ground, and filter pollutants. increasingly, communities are improving forest 

management practices and protecting and restoring forests as a low cost way to preserve 

sustainable supplies of clean water. unfortunately, harmful activities on forest lands and 

climate change are placing this reliable source of water at risk. to meet these growing 

challenges, the u.S. forest Service (uSfS) must recognize its valuable role as a water ser-

vice provider and adopt policies and practices that manage forests to protect and enhance 

sustainable flows of clean water.

National Forest 
Management 

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Maintaining healthy forests will help ensure a clean water 
supply for downstream communities even as droughts  
become more frequent. 

The Forest Service should make clean water its top  
priority and manage National Forest lands accordingly. 

Allen Peterson

Shutterstock

Katherine Johnson
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I. Today’s Policy
the failure to prioritize the water-related benefits of 

national forest lands leaves communities and eco-

systems more vulnerable to the impacts of climate 

change.

Failure to fully value clean water: forests provide 

a wide range of essential goods and services  

including flood protection, clean water, timber,  

and fish and wildlife. the water and climate regula-

tion benefits of forests alone are worth $36 billion 

annually, nearly double the value derived from 

timber.2,3 on numerous occasions, congress has 

passed laws requiring the forest Service to manage 

national forests for multiple and sustained uses 

such as outdoor recreation, range, timber harvest, 

water supply, and fish and wildlife conservation.4 

unfortunately, the forest Service continues to focus 

on resource extraction to the detriment of other, 

more valuable services. 

all decisions on national forests are governed by 

the national forest Management act (nfMa) of 

1982. Several revisions to the planning rule that 

guides implementation of the act were rejected 

by courts as a result of lawsuits over the past ten 

years. a new revision of the rule was released in 

early 2011 and has the potential to update the way 

the forest Service manages its lands.5 the goal of 

this revision is to set priorities at a regional and lo-

cal level for each national forest. currently, forest 

supervisors are encouraged to consider all relevant 

benefits when conducting economic evaluations,6 

but a 2006 court ruling determined that economic 

valuations of non-timber resources are not re-

quired during the planning process.7 additionally, 

individual forest supervisors have the authority to 

decide which economic costs and benefits need to 

be considered. this creates confusion as to what 

parameters must be incorporated into economic 

evaluations of management practices.

this approach to planning has significant impacts 

on forests and the water supplies they provide. for 

example, in the Payette and Boise national forests, 

logging of 70 square miles led to the construc-

tion of 1,000 miles of road, which sent 1.5 million 

cubic yards of sediment into prime salmon streams, 

enough to fill 375,000 full-size pickup truck beds. 

additionally, one of the world’s largest open pit 

mines is now being proposed in Boise national 

forest despite potential risks to drinking water for 

downstream communities.8 the watershed in ques-

tion is the source of 1/5th of Boise’s water supply. 

this is not an isolated problem. development, log-

ging, grazing, and mining pressures continue to de-

stroy and fragment intact forests, undermining their 

water quality, wildlife habitat, and flood protection 

benefits. failure to properly value these services 

in forest Service planning efforts will continue to 

place our public waters at risk of degradation. 

Lack of national riparian management standards: 

riparian zones are the lands located along the 

banks of rivers and streams. these areas serve an 

important role in maintaining water quality and pro-

viding wildlife habitat. they absorb floodwaters, fil-

ter and trap nutrients and sediment, and are home 

to many plant and animal species. unfortunately, 

nearly 70 percent of riparian habitat in the united 

States has been lost. these areas should be the first 

to be restored and protected in any management 

plan for national forests. however, current policy 

allows for disruptive activities within riparian zones. 

grazing, logging, and mining activities may occur 

as close as 20 feet from streams on nearly 27 mil-

lion acres within national forests. the resulting loss 

of water quality, environmental flows, and habitat 

within and downstream of this zone far outweighs 

the benefits of these activities. the roads asso-

ciated with extractive practices such as mining 

and logging also take a toll on riparian areas. the 

average road density in riparian areas is 2 miles of 

road per square mile,9 nearly double the threshold 

needed to protect biodiversity and water quality.10 

though the new forest Planning rule proposes 

standards for riparian protection, loopholes in the 

language allow forest supervisors to adjust these 

standards as they feel necessary. 

Conversion of forest lands: one of the greatest 

threats to the nation’s forests and the clean water 

they supply is the conversion of these lands for 

agricultural or development purposes. in many 

western states, this results in a patchwork of forest 

Service and private land, while in eastern states, 

private development threatens high quality forests. 

By 2050, 23 million acres of forestland could be 

lost to development without intervention.11 a recent 

forest Service report warns that conversion and 

development is damaging the ability of ecosystems 

to provide vital services such as clean water, timber, 

wildlife habitat, and carbon sequestration.12 even 

piecemeal forest conversions of smaller forest par-

cels can generate larger, cumulative watershed ef-

fects.13 an increasing abundance of smaller parcels 

creates a complex management scenario and limits 

conservation opportunities for private landowners 

through traditional forest Service programs. 

II. Risks and Consequences 
the combined effects of misguided forest manage-

ment practices and climate change will put com-

munities and the natural resources they depend 

on at risk in future years. the current approach to 

management of our national forests increases their 

vulnerability to climate change and makes it more 

likely that the many benefits they provide will con-

tinue to erode. fragmented forests have less capac-

ity to recover from disturbances such as extreme 

storms and droughts — events that will become 

more common due to shifts in the climate. the 

conversion of forests and loss of stream buffers can 

increase runoff, degrade water quality, and destroy 

wildlife habitat. this will put additional stress on 

wildlife species that will already be under increas-

ing pressure due to shifting climate conditions. the 

forest Service protects and improves habitat for 

over 550 rare, threatened, or endangered aquatic 

species, making it a critical link in the process of 

helping wildlife adapt to climate change.14 

these losses in forest function will in turn have 

far-reaching consequences for communities’ ability 

to withstand the impacts of a changing climate. 

healthy forests absorb rainfall, recharge groundwa-

ter, and help maintain flows in rivers and streams. 

during heavy storms, this prevents downstream 

floods and reduces runoff and water pollution. the 

ability of forests to regulate the timing of water 

availability will be increasingly important as rainfall 

becomes more intermittent and concentrated in 

heavy events and reduced snowpack lowers sum-

mer streamflows. forest Service lands are the larg-

est source of drinking water in the continental u.S., 

and they provide up to 80 percent of water supply 

in some Western states.15 the degradation and loss 

of these natural landscapes will make downstream 

communities more vulnerable to rising levels of 

floods and droughts and increase the costs of 

responding to climate change. 

III. Preparing for the Future
the forest Service must embrace a management 

approach that prioritizes clean water benefits to 

ensure safe and healthy communities and ecosys-

tems as the climate changes. 

Protect water resources on Forest Service lands: 

the forest Service Planning rule is the road map 

for management of all national forests under the 

national forest Management act. the ongoing 

effort to update this rule provides an opportunity 

to better balance management of these lands and 

enhance their ability to provide important water-

related benefits to downstream communities. in the 

proposed revision of the rule released in early 2011, 

the forest Service has begun to focus on improv-

ing the health of its watersheds to restore ecosys-

tem function, increase forest resilience to climate 

change, and help create vibrant local economies 

downstream. though a good first step, the forest 

Service needs to do more to establish management 

guidelines and monitoring plans that will ensure 

that all national forests meet these goals. all forest 

plans place a real dollar value on timber, grazing, 

and resource extraction but frequently fail to prop-

erly appreciate the more valuable ecological ben-

efits of forests. any new rule must set a baseline 

standard for assessing the net present value of the 

flood control, water supply, and other benefits that 

forests provide and managing to preserve these 

essential functions. forest managers should have 

a degree of freedom to manage lands according 

to local circumstances and the needs of surround-

ing communities, but the national rule must also 

include specific requirements for preserving the 

water-related benefits of forests. history has shown 

that too much autonomy can lead to imbalanced 

management approaches that fail to prioritize the 

most valuable services forests provide.

improving riparian protection is perhaps the single 

best strategy the uSfS can adopt to protect wa-

tershed health and water quality for downstream 

communities. While the proposed rule requires the 

establishment of a national riparian buffer width 

standard, it creates a loophole by stating that the 

actual width may be more or less than the national 

standard based on local conditions, giving forest 

managers a great degree of flexibility in implement-

ing these guidelines. While each river and stream 

is unique, scientific studies show that a buffer of at 

least 100 feet effectively traps many pollutants and 

provides sufficient habitat for aquatic and terres-

trial species.16,17 the uSfS should adopt a national 

mandatory minimum stream buffer standard of 100 

feet for all streams on national forest lands and 

recommend the implementation of a 300 foot buf-

fer for rivers and streams important to wildlife and 

downstream communities. it is essential that these 

guidelines protect healthy riparian areas and their 

ability to support groundwater infiltration, naturally 

remove pollutants, and reduce stormwater costs to 

downstream communities. 

uSfS must also ensure that management ap-

proaches adapt to changing conditions and pre-

serve important water-related benefits even as the 

climate becomes more volatile and uncertain. While 

individual land management plans for forests have 

typically been revised every 15 years, more frequent 

review and revision may be necessary as climate 

change brings about more rapid ecological shifts. 

the new planning rule proposes that plan objec-

tives be revised every 3-5 years or more frequently 

if necessary. if implemented, this will be a strong 

first step in the right direction. however, manag-

ers will also need better data on physical changes 

to the landscape in order to preserve healthy 

watersheds in a changing climate. an accounting 

system for water is needed to assess the impacts 

of climate change and management practices on 

the watershed, wildlife, and downstream water 

resources. Without a nationally standardized moni-

toring system, there will be little consistency across 

forests, and taxpayer money could be wasted on 

ill-informed management approaches that do not 

respond to on-the-ground changes. Setting scien-

tifically based guidelines at the national level will 

help ensure that our ecosystems are resilient in the 

face of increasing temperatures and more intense 

storms and droughts.

       continued

Forest lands in the U.S. suffer from continued  
degradation and fragmentation due to logging,  
mining, and development. 

Tero Laakso

Poor forest management makes it more  
difficult and expensive for downstream  
communities to secure clean water.

Ben Amstutz

ddotson
Typewritten Text
41



I. Today’s Policy
the failure to prioritize the water-related benefits of 

national forest lands leaves communities and eco-

systems more vulnerable to the impacts of climate 

change.

Failure to fully value clean water: forests provide 

a wide range of essential goods and services  

including flood protection, clean water, timber,  

and fish and wildlife. the water and climate regula-

tion benefits of forests alone are worth $36 billion 

annually, nearly double the value derived from 

timber.2,3 on numerous occasions, congress has 

passed laws requiring the forest Service to manage 

national forests for multiple and sustained uses 

such as outdoor recreation, range, timber harvest, 

water supply, and fish and wildlife conservation.4 

unfortunately, the forest Service continues to focus 

on resource extraction to the detriment of other, 

more valuable services. 

all decisions on national forests are governed by 

the national forest Management act (nfMa) of 

1982. Several revisions to the planning rule that 

guides implementation of the act were rejected 

by courts as a result of lawsuits over the past ten 

years. a new revision of the rule was released in 

early 2011 and has the potential to update the way 

the forest Service manages its lands.5 the goal of 

this revision is to set priorities at a regional and lo-

cal level for each national forest. currently, forest 

supervisors are encouraged to consider all relevant 

benefits when conducting economic evaluations,6 

but a 2006 court ruling determined that economic 

valuations of non-timber resources are not re-

quired during the planning process.7 additionally, 

individual forest supervisors have the authority to 

decide which economic costs and benefits need to 

be considered. this creates confusion as to what 

parameters must be incorporated into economic 

evaluations of management practices.

this approach to planning has significant impacts 

on forests and the water supplies they provide. for 

example, in the Payette and Boise national forests, 

logging of 70 square miles led to the construc-

tion of 1,000 miles of road, which sent 1.5 million 

cubic yards of sediment into prime salmon streams, 

enough to fill 375,000 full-size pickup truck beds. 

additionally, one of the world’s largest open pit 

mines is now being proposed in Boise national 

forest despite potential risks to drinking water for 

downstream communities.8 the watershed in ques-

tion is the source of 1/5th of Boise’s water supply. 

this is not an isolated problem. development, log-

ging, grazing, and mining pressures continue to de-

stroy and fragment intact forests, undermining their 

water quality, wildlife habitat, and flood protection 

benefits. failure to properly value these services 

in forest Service planning efforts will continue to 

place our public waters at risk of degradation. 

Lack of national riparian management standards: 

riparian zones are the lands located along the 

banks of rivers and streams. these areas serve an 

important role in maintaining water quality and pro-

viding wildlife habitat. they absorb floodwaters, fil-

ter and trap nutrients and sediment, and are home 

to many plant and animal species. unfortunately, 

nearly 70 percent of riparian habitat in the united 

States has been lost. these areas should be the first 

to be restored and protected in any management 

plan for national forests. however, current policy 

allows for disruptive activities within riparian zones. 

grazing, logging, and mining activities may occur 

as close as 20 feet from streams on nearly 27 mil-

lion acres within national forests. the resulting loss 

of water quality, environmental flows, and habitat 

within and downstream of this zone far outweighs 

the benefits of these activities. the roads asso-

ciated with extractive practices such as mining 

and logging also take a toll on riparian areas. the 

average road density in riparian areas is 2 miles of 

road per square mile,9 nearly double the threshold 

needed to protect biodiversity and water quality.10 

though the new forest Planning rule proposes 

standards for riparian protection, loopholes in the 

language allow forest supervisors to adjust these 

standards as they feel necessary. 

Conversion of forest lands: one of the greatest 

threats to the nation’s forests and the clean water 

they supply is the conversion of these lands for 

agricultural or development purposes. in many 

western states, this results in a patchwork of forest 

Service and private land, while in eastern states, 

private development threatens high quality forests. 

By 2050, 23 million acres of forestland could be 

lost to development without intervention.11 a recent 

forest Service report warns that conversion and 

development is damaging the ability of ecosystems 

to provide vital services such as clean water, timber, 

wildlife habitat, and carbon sequestration.12 even 

piecemeal forest conversions of smaller forest par-

cels can generate larger, cumulative watershed ef-

fects.13 an increasing abundance of smaller parcels 

creates a complex management scenario and limits 

conservation opportunities for private landowners 

through traditional forest Service programs. 

II. Risks and Consequences 
the combined effects of misguided forest manage-

ment practices and climate change will put com-

munities and the natural resources they depend 

on at risk in future years. the current approach to 

management of our national forests increases their 

vulnerability to climate change and makes it more 

likely that the many benefits they provide will con-

tinue to erode. fragmented forests have less capac-

ity to recover from disturbances such as extreme 

storms and droughts — events that will become 

more common due to shifts in the climate. the 

conversion of forests and loss of stream buffers can 

increase runoff, degrade water quality, and destroy 

wildlife habitat. this will put additional stress on 

wildlife species that will already be under increas-

ing pressure due to shifting climate conditions. the 

forest Service protects and improves habitat for 

over 550 rare, threatened, or endangered aquatic 

species, making it a critical link in the process of 

helping wildlife adapt to climate change.14 

these losses in forest function will in turn have 

far-reaching consequences for communities’ ability 

to withstand the impacts of a changing climate. 

healthy forests absorb rainfall, recharge groundwa-

ter, and help maintain flows in rivers and streams. 

during heavy storms, this prevents downstream 

floods and reduces runoff and water pollution. the 

ability of forests to regulate the timing of water 

availability will be increasingly important as rainfall 

becomes more intermittent and concentrated in 

heavy events and reduced snowpack lowers sum-

mer streamflows. forest Service lands are the larg-

est source of drinking water in the continental u.S., 

and they provide up to 80 percent of water supply 

in some Western states.15 the degradation and loss 

of these natural landscapes will make downstream 

communities more vulnerable to rising levels of 

floods and droughts and increase the costs of 

responding to climate change. 

III. Preparing for the Future
the forest Service must embrace a management 

approach that prioritizes clean water benefits to 

ensure safe and healthy communities and ecosys-

tems as the climate changes. 

Protect water resources on Forest Service lands: 

the forest Service Planning rule is the road map 

for management of all national forests under the 

national forest Management act. the ongoing 

effort to update this rule provides an opportunity 

to better balance management of these lands and 

enhance their ability to provide important water-

related benefits to downstream communities. in the 

proposed revision of the rule released in early 2011, 

the forest Service has begun to focus on improv-

ing the health of its watersheds to restore ecosys-

tem function, increase forest resilience to climate 

change, and help create vibrant local economies 

downstream. though a good first step, the forest 

Service needs to do more to establish management 

guidelines and monitoring plans that will ensure 

that all national forests meet these goals. all forest 

plans place a real dollar value on timber, grazing, 

and resource extraction but frequently fail to prop-

erly appreciate the more valuable ecological ben-

efits of forests. any new rule must set a baseline 

standard for assessing the net present value of the 

flood control, water supply, and other benefits that 

forests provide and managing to preserve these 

essential functions. forest managers should have 

a degree of freedom to manage lands according 

to local circumstances and the needs of surround-

ing communities, but the national rule must also 

include specific requirements for preserving the 

water-related benefits of forests. history has shown 

that too much autonomy can lead to imbalanced 

management approaches that fail to prioritize the 

most valuable services forests provide.

improving riparian protection is perhaps the single 

best strategy the uSfS can adopt to protect wa-

tershed health and water quality for downstream 

communities. While the proposed rule requires the 

establishment of a national riparian buffer width 

standard, it creates a loophole by stating that the 

actual width may be more or less than the national 

standard based on local conditions, giving forest 

managers a great degree of flexibility in implement-

ing these guidelines. While each river and stream 

is unique, scientific studies show that a buffer of at 

least 100 feet effectively traps many pollutants and 

provides sufficient habitat for aquatic and terres-

trial species.16,17 the uSfS should adopt a national 

mandatory minimum stream buffer standard of 100 

feet for all streams on national forest lands and 

recommend the implementation of a 300 foot buf-

fer for rivers and streams important to wildlife and 

downstream communities. it is essential that these 

guidelines protect healthy riparian areas and their 

ability to support groundwater infiltration, naturally 

remove pollutants, and reduce stormwater costs to 

downstream communities. 

uSfS must also ensure that management ap-

proaches adapt to changing conditions and pre-

serve important water-related benefits even as the 

climate becomes more volatile and uncertain. While 

individual land management plans for forests have 

typically been revised every 15 years, more frequent 

review and revision may be necessary as climate 

change brings about more rapid ecological shifts. 

the new planning rule proposes that plan objec-

tives be revised every 3-5 years or more frequently 

if necessary. if implemented, this will be a strong 

first step in the right direction. however, manag-

ers will also need better data on physical changes 

to the landscape in order to preserve healthy 

watersheds in a changing climate. an accounting 

system for water is needed to assess the impacts 

of climate change and management practices on 

the watershed, wildlife, and downstream water 

resources. Without a nationally standardized moni-

toring system, there will be little consistency across 

forests, and taxpayer money could be wasted on 

ill-informed management approaches that do not 

respond to on-the-ground changes. Setting scien-

tifically based guidelines at the national level will 

help ensure that our ecosystems are resilient in the 

face of increasing temperatures and more intense 

storms and droughts.
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I. Today’s Policy
the failure to prioritize the water-related benefits of 

national forest lands leaves communities and eco-

systems more vulnerable to the impacts of climate 

change.

Failure to fully value clean water: forests provide 

a wide range of essential goods and services  

including flood protection, clean water, timber,  

and fish and wildlife. the water and climate regula-

tion benefits of forests alone are worth $36 billion 

annually, nearly double the value derived from 

timber.2,3 on numerous occasions, congress has 

passed laws requiring the forest Service to manage 

national forests for multiple and sustained uses 

such as outdoor recreation, range, timber harvest, 

water supply, and fish and wildlife conservation.4 

unfortunately, the forest Service continues to focus 

on resource extraction to the detriment of other, 

more valuable services. 

all decisions on national forests are governed by 

the national forest Management act (nfMa) of 

1982. Several revisions to the planning rule that 

guides implementation of the act were rejected 

by courts as a result of lawsuits over the past ten 

years. a new revision of the rule was released in 

early 2011 and has the potential to update the way 

the forest Service manages its lands.5 the goal of 

this revision is to set priorities at a regional and lo-

cal level for each national forest. currently, forest 

supervisors are encouraged to consider all relevant 

benefits when conducting economic evaluations,6 

but a 2006 court ruling determined that economic 

valuations of non-timber resources are not re-

quired during the planning process.7 additionally, 

individual forest supervisors have the authority to 

decide which economic costs and benefits need to 

be considered. this creates confusion as to what 

parameters must be incorporated into economic 

evaluations of management practices.

this approach to planning has significant impacts 

on forests and the water supplies they provide. for 

example, in the Payette and Boise national forests, 

logging of 70 square miles led to the construc-

tion of 1,000 miles of road, which sent 1.5 million 

cubic yards of sediment into prime salmon streams, 

enough to fill 375,000 full-size pickup truck beds. 

additionally, one of the world’s largest open pit 

mines is now being proposed in Boise national 

forest despite potential risks to drinking water for 

downstream communities.8 the watershed in ques-

tion is the source of 1/5th of Boise’s water supply. 

this is not an isolated problem. development, log-

ging, grazing, and mining pressures continue to de-

stroy and fragment intact forests, undermining their 

water quality, wildlife habitat, and flood protection 

benefits. failure to properly value these services 

in forest Service planning efforts will continue to 

place our public waters at risk of degradation. 

Lack of national riparian management standards: 

riparian zones are the lands located along the 

banks of rivers and streams. these areas serve an 

important role in maintaining water quality and pro-

viding wildlife habitat. they absorb floodwaters, fil-

ter and trap nutrients and sediment, and are home 

to many plant and animal species. unfortunately, 

nearly 70 percent of riparian habitat in the united 

States has been lost. these areas should be the first 

to be restored and protected in any management 

plan for national forests. however, current policy 

allows for disruptive activities within riparian zones. 
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as close as 20 feet from streams on nearly 27 mil-

lion acres within national forests. the resulting loss 

of water quality, environmental flows, and habitat 

within and downstream of this zone far outweighs 
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ciated with extractive practices such as mining 

and logging also take a toll on riparian areas. the 

average road density in riparian areas is 2 miles of 
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though the new forest Planning rule proposes 
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standards as they feel necessary. 
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Service and private land, while in eastern states, 
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By 2050, 23 million acres of forestland could be 
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fects.13 an increasing abundance of smaller parcels 
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munities and the natural resources they depend 

on at risk in future years. the current approach to 

management of our national forests increases their 

vulnerability to climate change and makes it more 

likely that the many benefits they provide will con-

tinue to erode. fragmented forests have less capac-

ity to recover from disturbances such as extreme 

storms and droughts — events that will become 

more common due to shifts in the climate. the 

conversion of forests and loss of stream buffers can 

increase runoff, degrade water quality, and destroy 

wildlife habitat. this will put additional stress on 

wildlife species that will already be under increas-

ing pressure due to shifting climate conditions. the 

forest Service protects and improves habitat for 

over 550 rare, threatened, or endangered aquatic 

species, making it a critical link in the process of 

helping wildlife adapt to climate change.14 

these losses in forest function will in turn have 

far-reaching consequences for communities’ ability 

to withstand the impacts of a changing climate. 

healthy forests absorb rainfall, recharge groundwa-

ter, and help maintain flows in rivers and streams. 

during heavy storms, this prevents downstream 

floods and reduces runoff and water pollution. the 

ability of forests to regulate the timing of water 

availability will be increasingly important as rainfall 

becomes more intermittent and concentrated in 

heavy events and reduced snowpack lowers sum-

mer streamflows. forest Service lands are the larg-

est source of drinking water in the continental u.S., 

and they provide up to 80 percent of water supply 

in some Western states.15 the degradation and loss 

of these natural landscapes will make downstream 

communities more vulnerable to rising levels of 

floods and droughts and increase the costs of 

responding to climate change. 

III. Preparing for the Future
the forest Service must embrace a management 

approach that prioritizes clean water benefits to 

ensure safe and healthy communities and ecosys-

tems as the climate changes. 

Protect water resources on Forest Service lands: 

the forest Service Planning rule is the road map 

for management of all national forests under the 

national forest Management act. the ongoing 

effort to update this rule provides an opportunity 

to better balance management of these lands and 

enhance their ability to provide important water-

related benefits to downstream communities. in the 

proposed revision of the rule released in early 2011, 

the forest Service has begun to focus on improv-

ing the health of its watersheds to restore ecosys-

tem function, increase forest resilience to climate 

change, and help create vibrant local economies 

downstream. though a good first step, the forest 

Service needs to do more to establish management 

guidelines and monitoring plans that will ensure 

that all national forests meet these goals. all forest 

plans place a real dollar value on timber, grazing, 

and resource extraction but frequently fail to prop-

erly appreciate the more valuable ecological ben-

efits of forests. any new rule must set a baseline 

standard for assessing the net present value of the 

flood control, water supply, and other benefits that 

forests provide and managing to preserve these 

essential functions. forest managers should have 

a degree of freedom to manage lands according 

to local circumstances and the needs of surround-

ing communities, but the national rule must also 

include specific requirements for preserving the 

water-related benefits of forests. history has shown 

that too much autonomy can lead to imbalanced 

management approaches that fail to prioritize the 

most valuable services forests provide.

improving riparian protection is perhaps the single 

best strategy the uSfS can adopt to protect wa-

tershed health and water quality for downstream 

communities. While the proposed rule requires the 

establishment of a national riparian buffer width 

standard, it creates a loophole by stating that the 

actual width may be more or less than the national 

standard based on local conditions, giving forest 

managers a great degree of flexibility in implement-

ing these guidelines. While each river and stream 

is unique, scientific studies show that a buffer of at 

least 100 feet effectively traps many pollutants and 

provides sufficient habitat for aquatic and terres-

trial species.16,17 the uSfS should adopt a national 

mandatory minimum stream buffer standard of 100 

feet for all streams on national forest lands and 

recommend the implementation of a 300 foot buf-

fer for rivers and streams important to wildlife and 

downstream communities. it is essential that these 

guidelines protect healthy riparian areas and their 

ability to support groundwater infiltration, naturally 

remove pollutants, and reduce stormwater costs to 

downstream communities. 

uSfS must also ensure that management ap-

proaches adapt to changing conditions and pre-

serve important water-related benefits even as the 

climate becomes more volatile and uncertain. While 

individual land management plans for forests have 

typically been revised every 15 years, more frequent 

review and revision may be necessary as climate 

change brings about more rapid ecological shifts. 

the new planning rule proposes that plan objec-

tives be revised every 3-5 years or more frequently 

if necessary. if implemented, this will be a strong 

first step in the right direction. however, manag-

ers will also need better data on physical changes 

to the landscape in order to preserve healthy 

watersheds in a changing climate. an accounting 

system for water is needed to assess the impacts 

of climate change and management practices on 

the watershed, wildlife, and downstream water 

resources. Without a nationally standardized moni-

toring system, there will be little consistency across 

forests, and taxpayer money could be wasted on 

ill-informed management approaches that do not 

respond to on-the-ground changes. Setting scien-

tifically based guidelines at the national level will 

help ensure that our ecosystems are resilient in the 

face of increasing temperatures and more intense 

storms and droughts.
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PreParing for the future continued

Reduce forest conversion: the forest Legacy 

Program preserves private forest lands by purchas-

ing conservation easements and acquiring prop-

erties threatened by development. Since it was 

established in the 1990 farm Bill, this program has 

protected more than 2 million acres of land. how-

ever, even with this program’s success, it is fighting 

a losing battle against a rapid rate of forest conver-

sion at current funding levels. in order to improve 

its effectiveness, uSfS should support funding for 

this program at $100 million annually. this level of 

funding will protect an additional 300,000 acres 

of forest, and although it will likely not offset all the 

water quality impacts of ongoing forest conver-

sion, it can have important benefits for a number of 

communities.

the uSfS should also update guidelines for project 

funding to ensure that we are maximizing benefits 

for every dollar invested. funding criteria should 

ensure that projects will protect and/or restore 

the capacity of forests to maintain clean water 

and flood control services to benefit both the land 

owners and the local community. the guidelines 

for forest Legacy projects already include selec-

tion factors based on watershed health in 37 of 

the states involved in the program. given the 

important role that forests play in water supply, 

however, these guidelines should be strengthened. 

the program should prioritize rankings to focus its 

funds on source water protection projects that will 

help secure clean drinking water supplies in a given 

watershed. the uSfS should also update its project 

criteria to incentivize collaborative projects consist-

ing of multiple adjacent landowners in sourcewater 

protection areas. this should be focused on smaller 

land owners (< 250 acres) in these critical areas, 

since these are the lands that are at the greatest 

risk of conversion.

IV. Benefits of Being Prepared
Better managing forest Service lands and increas-

ing efforts to reduce the loss of private forests 

are essential strategies for securing the nation’s 

water supply system and preparing for a changing 

climate. forests have always been a critical part 

of our water infrastructure, but these lands will be 

even more valuable in the future. failure to manage 

these vital landscapes sustainably will only increase 

the consequences of rising levels of floods and 

droughts and lead to the loss of lives and property 

and reduced economic activity. Protecting and  

restoring forests will help people and wildlife 

weather a more volatile and uncertain climate  

and reduce the costs of securing clean water  

and managing floods. n
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forests in the u.S. cover 651 million acres and supply 180 million people with drinking wa-

ter. clean water is the most valuable resource that these lands provide. the value of water 

flowing from national forest lands alone has been valued at $7.2 billion annually.1 Private 

forests contribute additional value. healthy forests provide a range of water-related “ser-

vices” essentially for free. they slow floodwaters, provide natural water storage in wetlands 

and in the ground, and filter pollutants. increasingly, communities are improving forest 

management practices and protecting and restoring forests as a low cost way to preserve 

sustainable supplies of clean water. unfortunately, harmful activities on forest lands and 

climate change are placing this reliable source of water at risk. to meet these growing 

challenges, the u.S. forest Service (uSfS) must recognize its valuable role as a water ser-

vice provider and adopt policies and practices that manage forests to protect and enhance 

sustainable flows of clean water.
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PreParing for the future continued

Reduce forest conversion: the forest Legacy 

Program preserves private forest lands by purchas-

ing conservation easements and acquiring prop-

erties threatened by development. Since it was 

established in the 1990 farm Bill, this program has 

protected more than 2 million acres of land. how-

ever, even with this program’s success, it is fighting 

a losing battle against a rapid rate of forest conver-

sion at current funding levels. in order to improve 

its effectiveness, uSfS should support funding for 

this program at $100 million annually. this level of 

funding will protect an additional 300,000 acres 

of forest, and although it will likely not offset all the 

water quality impacts of ongoing forest conver-

sion, it can have important benefits for a number of 

communities.

the uSfS should also update guidelines for project 

funding to ensure that we are maximizing benefits 

for every dollar invested. funding criteria should 

ensure that projects will protect and/or restore 

the capacity of forests to maintain clean water 

and flood control services to benefit both the land 

owners and the local community. the guidelines 

for forest Legacy projects already include selec-

tion factors based on watershed health in 37 of 

the states involved in the program. given the 

important role that forests play in water supply, 

however, these guidelines should be strengthened. 

the program should prioritize rankings to focus its 

funds on source water protection projects that will 

help secure clean drinking water supplies in a given 

watershed. the uSfS should also update its project 

criteria to incentivize collaborative projects consist-

ing of multiple adjacent landowners in sourcewater 

protection areas. this should be focused on smaller 

land owners (< 250 acres) in these critical areas, 

since these are the lands that are at the greatest 

risk of conversion.

IV. Benefits of Being Prepared
Better managing forest Service lands and increas-

ing efforts to reduce the loss of private forests 

are essential strategies for securing the nation’s 

water supply system and preparing for a changing 

climate. forests have always been a critical part 

of our water infrastructure, but these lands will be 

even more valuable in the future. failure to manage 

these vital landscapes sustainably will only increase 

the consequences of rising levels of floods and 

droughts and lead to the loss of lives and property 

and reduced economic activity. Protecting and  

restoring forests will help people and wildlife 

weather a more volatile and uncertain climate  

and reduce the costs of securing clean water  

and managing floods. n
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sustainable supplies of clean water. unfortunately, harmful activities on forest lands and 
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Introduction:

The nation’s extensive system of streets and highways is central to many facets of life in 

America, but it also has serious impacts on the health of nation’s water resources. Millions 

of miles of roads have caused widespread water pollution, increased flooding, harmed 

wildlife, and destroyed forests and wetlands. These impacts make communities and the 

environment more vulnerable to the impacts of a changing climate. To this point, federal 

transportation policy has failed to seriously address the effects of streets and highways on 

the nation’s water resources or consider how this infrastructure increases vulnerability to 

climate change. Congress has an opportunity to build a more sustainable federal transpor-

tation infrastructure with the next transportation bill. Roughly every six years, Congress 

passes comprehensive transportation legislation, which establishes infrastructure priorities 

for the coming years. The most recent transportation bill expired in 2009, and Congress 

has so far failed to enact new legislation. Congress must ensure that the next transporta-

tion authorization includes improved protections for water resources and builds resilience 

to the impacts of a more volatile climate. 

Transportation Policy

The future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. This chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org
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I. Today’s Policy
Federal transportation funding primarily supports 

roads and highways that degrade surrounding 

water resources, promote sprawl, and make people 

and wildlife more vulnerable to a changing climate.

Inadequate stormwater controls: There are over 

four million miles of roads and streets in the U.S.1 

These surfaces have far-reaching effects on water 

resources. Roads collect a wide range of pollut-

ants including motor oil, heavy metals, tire and 

brake dust, tailpipe emissions, and salt. Rather than 

absorbing into the ground, rain and snowmelt run 

across these surfaces and wash pollutants into 

surrounding wetlands, streams, and lakes.2 Storm-

water runoff is the fastest growing source of water 

pollution in the U.S., and highways and roads are a 

major contributor to this problem. Polluted runoff 

lowers water quality and makes waterbodies unsafe 

for human use. Elevated pollution levels raise the 

cost of treating water in downstream communi-

ties that use the sources for public water supply, 

adding to the significant financial difficulties many 

municipalities are facing. Stormwater also has seri-

ous consequences for ecosystems and wildlife.3 

Paved surfaces disrupt natural water flows, causing 

higher and more damaging peak flows and lower 

“base flows,” the natural groundwater seepage that 

comprises a large portion of stream flow, especially 

during dry periods. These disruptions, combined 

with the pollutants listed above, can harm fish and 

wildlife populations and make it difficult for them to 

survive in affected waters. 

Unfortunately, there are only minimal requirements 

that federally funded road projects reduce storm-

water runoff. There are nearly a million miles of 

federal aid highways in the U.S.4 Currently, many 

of them are constructed with little or no consider-

ation for the considerable impacts that they have 

on surrounding water resources or for how these 

shortcomings will interact with a more volatile and 

uncertain climate. 

Poorly designed stream crossings: While roads 

and highways greatly increase human mobility, 

they can be a formidable barrier to fish and wildlife. 

Oftentimes they hinder migration and contribute 

to habitat fragmentation. Free flowing streams 

provide a natural travel corridor, which fish and 

wildlife use to find food, spawn, or seek refuge 

from hot or cold temperatures. Poorly designed 

stream crossings associated with roads make these 

migrations difficult. Many culverts are too shal-

low or are “perched”, meaning that one end rests 

Poorly designed roads will increase water pollution and 
flood risk as storms grow more powerful.
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above the stream bed. Other culverts have exces-

sive water velocity that prevents fish from swim-

ming upstream. In all of these cases, improperly 

designed structures can block migration and keep 

fish and wildlife from moving to more favorable 

habitat.5 Undersized culverts can also present a risk 

to surrounding communities. Many are too small to 

accommodate heavy rain storms. As a result, they 

restrict the flow of the river during extreme events, 

which can cause erosion, flooding, and the collapse 

of the road and culvert.

Destruction of sensitive landscapes: For decades, 

federal transportation funding has primarily sup-

ported the construction of roads and highways. 

This choice of investment has had a large influence 

on how we have developed our communities and 

chosen where to live and work. In many cases it 

has led to the construction of low-density housing 

developments and demand for yet more roads to 

meet the rising number of cars. While often justi-

fied as a response to rising congestion, highways 

have in fact been a major cause of the migration to 

suburbia.6 This has led to an escalating cycle of new 

road construction and housing development that 

creates an unsustainable maintenance burden for 

future years. Highways and the sprawl that accom-

panies them have also been a leading contributor 

to the loss of forests, wetlands, and other natural 

systems that buffer communities from floods and 

droughts. The destruction of these natural protec-

tions has increased water pollution, runoff, and 

flooding and has necessitated costly investments in 

stormwater and flood control infrastructure. 

Beginning with the transportation bill of 1991, 

transportation funding began to shift to transit and 

other non-highway projects. This allows communi-

ties to fund transportation projects that encourage 

more compact and less destructive development 

patterns. However, the vast majority of federal 

funding continues to support traditional highways 

projects. Even with environmental reviews and 

other protections in place, highway projects con-

tribute to the loss of important landscapes and the 

benefits they provide. 

II. Risks and Consequences 
This short-sighted approach to transportation 

infrastructure has not served people or the environ-

ment well. It has proven hugely expensive both in 

terms of taxpayer dollars and the loss of natural 

capital. Poorly planned transportation infrastructure 

poses an even greater threat in a changing climate. 

Increasingly powerful storms will wash greater 

amounts of runoff from roads and highways, result-

ing in higher flood risk and water pollution levels. 

Already under stress from stormwater runoff and 

other sources of pollution, many streams and the 

species that depend on them have limited ability 

to cope with these additional stresses. In addition, 

undersized culverts will be at greater risk of failure 

in a more volatile climate, which will result in down-

stream flooding, the collapse of roadways, costly 

emergency repairs, and the loss of productivity due 

to disruptions of traffic flows. They will also make it 

more difficult for wildlife to move to cooler habitat 

or adjust to other changes. Finally, the continued 

loss of wetlands and forests to sprawl will under-

mine the natural systems that would otherwise pro-

vide a buffer against greater floods and droughts.

III. Preparing for the Future
Federal transportation policy needs to fundamen-

tally shift away from the damaging practices of the 

past to protect the natural resources that support 

the economy, wildlife, and community health.

Improve stormwater management: In any fu-

ture transportation bill, Congress should require 

all federally funded road projects to incorporate 

more effective stormwater controls. Congress 

should enact new standards for stormwater control 

requiring new construction or major rehabilitation 

projects to maintain or restore the hydrology that 

existed beforehand. Projects should first attempt 

to minimize damages to the surrounding landscape 

and preserve natural features such as trees wher-

ever possible. They should treat runoff on-site with 

green infrastructure techniques such as stream 

buffers, swales, and infiltration trenches. Congress 

has already required large federal buildings that are 

being newly constructed or renovated to maintain 
Green infrastructure reduces polluted run-
off from roads and makes rivers healthier. 

Portland Bureau of Environmental Services

ddotson
Typewritten Text
48



the same volume of runoff as before develop-

ment.7 Communities around the country are also 

starting to incorporate this approach by building 

“green streets” as part of local projects. Proposed 

legislation such as the Safe Treatment of Polluted 

Stormwater Runoff Act provides a strong model for 

the type of stormwater controls that are needed to 

reduce the negative impacts of new and existing 

roads.8  

There have been some promising steps in the right 

direction at the Department of Transportation 

recently. Projects funded with TIGER Grants, which 

were included in the 2009 economic stimulus pack-

age, had to meet a number of criteria, including 

requirements for livability and sustainability. A num-

ber of these projects included green infrastructure 

techniques and focused on treating stormwater on 

site. The Department of Transportation is propos-

ing to continue these grants in future years and 

maintain the emphasis on environmental benefits 

and sustainability. While a positive first step, this 

is a small subset of transportation funding, and all 

federal funds should incorporate sound stormwater 

management. 

Improve stream crossings: Congress should require 

that all federally funded road and highway projects 

incorporate more advanced culverts and stream 

crossings to facilitate migration for fish and wildlife. 

Stream crossings should mimic natural stream 

conditions, both in terms of the streambed and 

water flow. They should be at least 1.2 times the 

“bankfull” width, or the width of the stream channel 

at the point that water begins to overflow onto a 

floodplain. The goal should be to allow unrestricted 

movement of fish and wildlife along a stream cor-

ridor and to reduce the risk of failure. With climate 

change predicted to bring higher flows during 

certain times of year, these larger culverts will be 

better prepared to handle storm events that might 

otherwise impact roads and public safety. During 

low flows, which will also become more common in 

a changing climate, these culverts will also be bet-

ter at maintaining a natural channel and continuing 

to allow fish passage. Greater mobility for fish and 

wildlife will help them respond to rising tempera-

tures and other changing conditions.

Protect sensitive landscapes: In the next transpor-

tation bill, Congress must shift federal transporta-

tion funding away from projects that encourage 

sprawl and undermine the natural resources that 

provide critical protection from climate change. A 

greater portion of the funding needs to be directed 

to transit and other projects that encourage com-

pact development and do not subsidize damag-

ing developments. There should also be stronger 

protections of critical landscapes for all projects. 

New construction should not be sited in highly vul-

nerable coastal areas or floodplains, both to ensure 

that new infrastructure functions under changing 

conditions and to protect surrounding communi-

ties. Environmental protections should be strength-

ened in the planning process and during reviews 

under the National Environmental Protection Act.

IV. Benefits of Being Prepared
For decades, the American public has shouldered 

the high cost of roads and highways that under-

mine natural landscapes and create a financial 

burden for the future. The result has been a decline 

in fish and wildlife populations, poor water quality, 

and the destruction of forests and wetlands. By em-

bracing a sustainable approach to transportation 

infrastructure that prioritizes protection of natural 

resources, we will avoid the escalating costs of this 

short-sighted approach and be better prepared for 

the challenges that a changing climate will bring. n

FOOTNOTES 
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PreParing for the future continued

ing baseline as a result of climate change. the fish 

and Wildlife Service, for example, has developed a 

comprehensive plan for changing its operations to 

prepare for the impacts of climate change and is us-

ing this framework to direct and prioritize conserva-

tion actions.9 

in order to truly address the threat to fish and 

wildlife, however, additional resources are needed. 

congress must appropriate sufficient funds to meet 

the enormity of the challenges facing the nation’s 

fish and wildlife populations. Legislators should first 

strengthen the foundation for sound wildlife man-

agement by increasing funding for the Landscape 

conservation cooperatives and regional climate 

Science centers. these institutions will allow wildlife 

managers to undertake coordinated and proactive 

efforts to strengthen the resilience of wildlife popu-

lations and set goals to improve their health in a 

changing climate. congress should appropriate suf-

ficient funds for these centers to start operating at 

full capacity within the next three years. the climate 

Science centers should receive annual appropria-

tions of $34 million in fY 2012, $4 million for each 

regional center and $2 million for the national center. 

congress should also ensure that fish and wildlife 

managers have resources to carry out projects 

on the ground. congress should maintain funding 

for the State Wildlife grants at $90 million for the 

fY2012 budget. this is a fraction of the needed 

funding, but it is a significant federal commitment 

that can help continue critical programs already in 

place.

While the efforts discussed above form the core of 

an effective strategy to preserve fish and wildlife in a 

changing climate, a number of other programs offer 

similar promise and should be part of a comprehen-

sive wildlife adaptation strategy. the national Wild-

life refuge System (nWrS) is a crucial lifeline that 

will provide increasingly vital habitat as conditions 

shift. the system is comprised of 150 million acres of 

land and provides some of the highest quality wild-

life habitat in the nation. however, effective manage-

ment of these lands is hampered by a $3.7 billion 

operations and maintenance backlog.10 Parts of the 

system are being overrun with non-native species 

or suffering from wildlife poaching and other illegal 

activities. congress should commit to correcting 

these problems and maintaining these high quality 

habitats by bringing the system’s budget closer to 

the $900 million that is needed annually to operate 

the reserve system.11 there is also an opportunity 

to use existing nWrS resources more efficiently. 

the conte national Wildlife refuge is a promising 

model that uses a unique mix of strategies to involve 

private land owners and protect natural resources 

throughout the 7.2 million acre connecticut river 

Watershed. this approach could be used in other 

areas to cost-effectively reduce stress on fish and 

wildlife even in more developed basins. 

finally, the open rivers initiative, which funds re-

moval of aging dams, is an effective tool to facilitate 

migratory corridors. the nation’s rivers are plugged 

with millions of dams, many of which no longer pro-

vide the benefits for which they were built. remov-

ing these structures helps fish species migrate to 

cooler waters as temperatures rise and also opens 

corridors for land-based wildlife to move between 

ecosystems. congress should appropriate $20 

million annually for the open rivers initiative split 

between the community Based restoration center 

and the fish and Wildlife Service’s fish Passage 

Program.12

IV. Benefits of Being Prepared
for too long, we have wasted taxpayer money on 

programs that work at cross purposes. investments 

in fish and wildlife protection have been out-

weighed by infrastructure construction and permit-

ting decisions that have destroyed and fragmented 

vital habitat. By addressing the federal programs 

that most seriously undermine fish and wildlife, we 

can save money and make wildlife less vulnerable 

to the impacts of a changing climate. at the same 

time, incorporating climate change into wildlife 

management will help ensure that we’re not invest-

ing in efforts that will be ineffective as conditions 

shift. By embracing more proactive policies, we can 

avoid costly efforts to save species once they are 

endangered. 

these reforms will also have large benefits for peo-

ple. Protecting wetlands and floodplains will help 

maintain water quality and prevent downstream 

flooding. clean water and healthy ecosystems are 

essential inputs to economic activity throughout 

the u.S. Protecting and restoring these systems 

will help ensure long-term economic growth and 

prepare people and wildlife for a more volatile and 

uncertain future. n
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Introduction:

fish and wildlife populations are at great risk in a changing climate. rising tempera-

tures, shifting precipitation patterns, and more extreme weather events present a seri-

ous threat to a wide range of species, many of which are poorly equipped to adapt to 

changing conditions due to existing stresses. dammed rivers, destruction of forests and 

wetlands, and water pollution have already put wildlife in danger. Many federal activities 

contribute to the continued decline of wildlife populations and the habitat on which they 

rely. While a number of agencies are taking promising steps toward adapting fish and 

wildlife management to changing conditions, the lack of funding for improving science 

and carrying out conservation work at the state level is undermining these efforts. feder-

al agencies need to better coordinate their activities to minimize impacts on wildlife, and 

congress needs to provide additional funding to help state and federal wildlife managers 

develop management approaches consistent with the challenges of a changing climate. 

Wildlife Management

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Dam removal allows fish and wildlife to migrate to more 
suitable habitat and can eliminate safety hazards for  
communities. 
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I. Today’s Policy
A lack of coordination among federal agencies  

and inadequate funding for wildlife management 

contribute to the continued decline of many fish 

and wildlife species.

Continued degradation of fish and wildlife popula-

tions: For centuries, fish and wildlife in the U.S. have 

been subjected to a wide range of threats due to 

human activity. We have harvested animals at an un-

sustainable rate, leading to the collapse of fisheries 

and other populations. We have dumped a dizzying 

array of pollutants onto the land and into water-

ways, causing a wide range of diseases and devel-

opmental and reproductive problems in wildlife. The 

destruction and degradation of forests, wetlands, 

and rivers have undermined critical habitat and 

been a major cause of decline for many species. 

Today, we have corrected some of the worst 

abuses, but the challenge of maintaining healthy 

fish and wildlife populations is an ongoing and 

growing problem. Congress has passed legislation 

to regulate harvests of certain species, slow the loss 

of habitat, and reduce water pollution. The Endan-

gered Species Act has worked to nurse vulnerable 

species back to health. Various federal agencies are 

dedicated to implementing these laws and revers-

ing the declines in wildlife populations. Despite 

these efforts, many fish and wildlife species are still 

at risk. Freshwater animals are particularly vulner-

able. Their rate of extinction throughout North 

America is five times higher than that of land-based 

animals.1 Dams and levees continue to prevent 

fish and wildlife from migrating to more favorable 

habitat to find food, spawn, or nest. Development 

still destroys important landscapes like forests and 

wetlands and contributes to the loss and fragmen-

tation of habitat at an alarming pace. 

Existing federal wildlife protections often fail to 

sufficiently respond to current threats, let alone 

provide an adequate response to a changing 

climate. While some parts of the government work 

to protect wildlife, other agencies and programs 

continue the same destructive practices that have 

undermined plant and animal life in the past.  

Agencies like the Corps of Engineers continue to 

permit, construct, and operate infrastructure in 

ways that destroy habitat and hinder migration. 

New federally-funded roads break up wildlife habi-

tat into smaller, isolated pieces. Protections such as 

the Fish and Wildlife Coordination Act (FWCA) and 

Section 7 of the Endangered Species Act require 

federal agencies to consider fish and wildlife in 

decisions about constructing and operating infra-

structure. Despite the improvements they  

have made, these protections have at times  

suffered from ineffective implementation. On  

the Coosa River, for example, the Federal Energy 

Regulatory Commission has been complicit in 

downplaying the wildlife consequences of  

seven hydroelectric dams being considered for 

relicensing despite their ongoing impacts on 

numerous endangered species. It remains to be 

seen whether scientists from the Fish and Wildlife 

Service (FWS) will insist on a more complete  

consideration of the threats to endangered  

species in the basin.

Inadequate funding for wildlife management: 

The challenges facing fish and wildlife populations 

make strong federal stewardship of these resources 

more important than ever. A number of agen-

cies have begun to examine how climate change 

impacts wildlife management, but in many cases a 

lack of funding is endangering progress. In 2009, 

the Secretary of the Interior, Ken Salazar, issued 

a secretarial order designed to better integrate 

climate change impacts into the department’s 

operations and strengthen the science available to 

fish and wildlife managers.2 The order established 

a network of Landscape Conservation Coopera-

tives (LCC) to help coordinate the management of 

natural resources among federal, state, local, and 

private partners.3 The LCCs will help develop goals 

and strategies for wildlife management within and 

across landscapes and provide scientific and tech-

nical assistance to inform management decisions. 

The order also established eight regional Climate 

Science Centers (CSCs) to provide climate data and 

management tools to wildlife managers and other 

partners through the LCCs. 

These efforts are a promising step in the right 

direction. Unfortunately, they are being slowed by 

a lack of funding. Interior has received funding to 

start the Climate Science Centers and Landscape 

Conservation Cooperatives. Three of the eight 

CSCs have been established and received funding 

in the FY2010 budget. Each center needs $4 million 

annually to operate. Interior announced the selec-

tion of two other CSCs they were planning to open 

in FY2011, but Congress’ failure to pass a budget 

means that the centers have not been formally 

established. Interior’s plan to establish the three 

remaining CSCs in FY2012 depends on additional 

congressional appropriations. If funds are not made 

available, the Department of the Interior will be 

faced with a choice between operating a smaller 

number of CSCs and reducing the resources dedi-

cated to each center. Similarly, a subset of the LCCs 

has opened, and additional funding is needed to 

allow the entire system to operate at full capacity. 

Ongoing uncertainty over the federal budget could 

put these vital new resources at risk and reduce 

their ability to produce the data needed to plan ef-

fective conservation strategies.

There are also critical funding shortfalls for the 

implementation of conservation projects. Fish and 

wildlife management takes place primarily at the 

state level through state wildlife agencies. Histori-

cally most conservation funding has been used to 

benefit species that are important for hunting and 

fishing and has neglected the remaining 90 percent 

of species. As a result, many have experienced con-

tinued declines due to development and other hu-

man activities. In 2000, Congress took steps to ad-

dress this problem by establishing the State Wildlife 

Grant Program, which has since provided over 

$600 million to state fish and wildlife agencies for 

the protection and restoration of non-game species 

most in need of conservation.4  While it is difficult 

to pinpoint how much funding is needed to protect 

fish and wildlife populations from existing threats — 

let alone the additional stress from climate change 

— it is clear that current levels fall woefully short of 

what is needed. A 1998 report found that funding 

for non-game species totaled $135 million annually, 

compared to an estimated need of over $1 billion.5 

A more recent study estimated it would cost $350 

billion to establish a comprehensive national habitat 

conservation system.6 

II. Risks and Consequences 
Despite the considerable challenges that fish and 

wildlife have faced in the past due to human activi-

ties, the greatest threat may still lie ahead. Climate 

change has a wide range of implications for wildlife 

from the immediate and acute to the long-term.7 

More extreme floods, droughts, and heat waves 

can kill, injure, or weaken fish and wildlife. Severe 

storms can also degrade water quality by wash-

ing sediment, nutrients, and other pollutants from 

the landscape, with negative consequences for 

aquatic species. Long-term shifts in temperature 

and precipitation will change when and where food 

is available and force many species to migrate to 

areas that are suited to their needs. Warmer water 

will reduce habitat for cold water fish such as trout 

and salmon. 

While plants and animals have adapted to chang-

ing conditions in the past, there are two factors 

working against them at present. First, the rate of 

climatic change is expected to be very rapid, which 

will leave less time for species to adjust to changing 

conditions. Rapid shifts in climate have historically 

been linked to mass extinctions.8 Human activity is 

another major barrier to effective adaptation for 

fish and wildlife. The cities, highways, dams, levees, 

and other infrastructure that divide the American 

landscape will prevent wildlife from moving to 

more favorable habitat. The loss of natural land-

scapes and persistent pollution problems have 

also weakened many species and made them less 

able to respond to additional stresses from climate 

change. 

These changes fundamentally question many as-

sumptions about how we build our communities, 

use water, and manage the environment. Continu-

ing to destroy forests and wetlands, build barriers 

to migration, and use water unsustainably will leave 

wildlife with little capacity to adjust to changing 

climate conditions. However, we cannot simply try 

to restore the environment to earlier conditions, 

because baseline conditions will be fundamentally 

different. Failure to adopt management approaches 

that account for climate change impacts could re-

sult in the waste of scarce resources and continued 

decline of vulnerable wildlife populations. 

III. Preparing for the Future
Improved coordination of federal activities and 

larger investments in state and federal wildlife 

management can reduce waste and better prepare 

people and wildlife for a changing climate.

Improve federal protections of fish and wildlife:

While the threat to fish and wildlife is daunting, 

there are many things we can do in the near term to 

correct the mistakes of the past and reduce the se-

verity of the consequences from a changing climate. 

First, we must address the federal activities that are 

currently undermining fish and wildlife and making 

them more vulnerable to climate change. Virtually 

all of the policy recommendations from the other 

chapters of this report will help reduce the impact of 

federal activities on the environment, especially the 

sections on revising the Principles and Guidelines for 

federal water infrastructure projects (Water Re-

sources Development Policy chapter), strengthening 

protections of U.S. waters (Clean Water Act chap-

ter), and reducing the impacts of transportation in-

frastructure (Transportation Policy chapter). Many of 

these proposed changes can help both people and 

wildlife adjust to shifting conditions. Agencies can 

also improve coordination to ensure that they are 

not working at cross purposes. Agencies that per-

mit, construct, and operate infrastructure projects 

should better incorporate the recommendations 

of FWS and the National Marine Fisheries Service, 

which they are required to consult on certain proj-

ects under the Fish and Wildlife Coordination Act 

and Section 7 of the Endangered Species Act. All 

agencies should rigorously apply the requirements 

of these laws and ensure that their intent of minimiz-

ing impacts on wildlife is met.

There are some promising steps in this direction al-

ready. An interagency group is developing a national 

fish and wildlife adaptation strategy. They are focus-

ing not only on improving the use of resources in 

wildlife-focused programs but also how interagency 

cooperation can ensure that a broader segment of 

the federal government can adopt approaches that 

strengthen fish and wildlife populations. This type 

of coordinated approach is essential to ensuring 

healthy and resilient wildlife that can withstand the 

impacts of climate change.

Invest in and adapt fish and wildlife manage-

ment: Federal agencies focused on fish and wildlife 

management must adapt to changing conditions 

and be given the necessary resources to carry out 

their work. Improving habitat connectivity is among 

the most important efforts. Removing dams and 

creating migration corridors will provide avenues for 

species to migrate to cooler regions as temperatures 

rise. Protecting the most pristine remaining land-

scapes will create refugia for species and maintain 

biodiversity. Fortunately, a number of agencies are 

already embracing these approaches and planning 

for changing conditions. The bureaus and offices 

in the Department of Interior are creating plans to 

adapt their activities and operations to the shift 
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I. Today’s Policy
A lack of coordination among federal agencies  

and inadequate funding for wildlife management 

contribute to the continued decline of many fish 

and wildlife species.

Continued degradation of fish and wildlife popula-

tions: For centuries, fish and wildlife in the U.S. have 

been subjected to a wide range of threats due to 

human activity. We have harvested animals at an un-

sustainable rate, leading to the collapse of fisheries 

and other populations. We have dumped a dizzying 

array of pollutants onto the land and into water-

ways, causing a wide range of diseases and devel-

opmental and reproductive problems in wildlife. The 

destruction and degradation of forests, wetlands, 

and rivers have undermined critical habitat and 

been a major cause of decline for many species. 

Today, we have corrected some of the worst 

abuses, but the challenge of maintaining healthy 

fish and wildlife populations is an ongoing and 

growing problem. Congress has passed legislation 

to regulate harvests of certain species, slow the loss 

of habitat, and reduce water pollution. The Endan-

gered Species Act has worked to nurse vulnerable 

species back to health. Various federal agencies are 

dedicated to implementing these laws and revers-

ing the declines in wildlife populations. Despite 

these efforts, many fish and wildlife species are still 

at risk. Freshwater animals are particularly vulner-

able. Their rate of extinction throughout North 

America is five times higher than that of land-based 

animals.1 Dams and levees continue to prevent 

fish and wildlife from migrating to more favorable 

habitat to find food, spawn, or nest. Development 

still destroys important landscapes like forests and 

wetlands and contributes to the loss and fragmen-

tation of habitat at an alarming pace. 

Existing federal wildlife protections often fail to 

sufficiently respond to current threats, let alone 

provide an adequate response to a changing 

climate. While some parts of the government work 

to protect wildlife, other agencies and programs 

continue the same destructive practices that have 

undermined plant and animal life in the past.  

Agencies like the Corps of Engineers continue to 

permit, construct, and operate infrastructure in 

ways that destroy habitat and hinder migration. 

New federally-funded roads break up wildlife habi-

tat into smaller, isolated pieces. Protections such as 

the Fish and Wildlife Coordination Act (FWCA) and 

Section 7 of the Endangered Species Act require 

federal agencies to consider fish and wildlife in 

decisions about constructing and operating infra-

structure. Despite the improvements they  

have made, these protections have at times  

suffered from ineffective implementation. On  

the Coosa River, for example, the Federal Energy 

Regulatory Commission has been complicit in 

downplaying the wildlife consequences of  

seven hydroelectric dams being considered for 

relicensing despite their ongoing impacts on 

numerous endangered species. It remains to be 

seen whether scientists from the Fish and Wildlife 

Service (FWS) will insist on a more complete  

consideration of the threats to endangered  

species in the basin.

Inadequate funding for wildlife management: 

The challenges facing fish and wildlife populations 

make strong federal stewardship of these resources 

more important than ever. A number of agen-

cies have begun to examine how climate change 

impacts wildlife management, but in many cases a 

lack of funding is endangering progress. In 2009, 

the Secretary of the Interior, Ken Salazar, issued 

a secretarial order designed to better integrate 

climate change impacts into the department’s 

operations and strengthen the science available to 

fish and wildlife managers.2 The order established 

a network of Landscape Conservation Coopera-

tives (LCC) to help coordinate the management of 

natural resources among federal, state, local, and 

private partners.3 The LCCs will help develop goals 

and strategies for wildlife management within and 

across landscapes and provide scientific and tech-

nical assistance to inform management decisions. 

The order also established eight regional Climate 

Science Centers (CSCs) to provide climate data and 

management tools to wildlife managers and other 

partners through the LCCs. 

These efforts are a promising step in the right 

direction. Unfortunately, they are being slowed by 

a lack of funding. Interior has received funding to 

start the Climate Science Centers and Landscape 

Conservation Cooperatives. Three of the eight 

CSCs have been established and received funding 

in the FY2010 budget. Each center needs $4 million 

annually to operate. Interior announced the selec-

tion of two other CSCs they were planning to open 

in FY2011, but Congress’ failure to pass a budget 

means that the centers have not been formally 

established. Interior’s plan to establish the three 

remaining CSCs in FY2012 depends on additional 

congressional appropriations. If funds are not made 

available, the Department of the Interior will be 

faced with a choice between operating a smaller 

number of CSCs and reducing the resources dedi-

cated to each center. Similarly, a subset of the LCCs 

has opened, and additional funding is needed to 

allow the entire system to operate at full capacity. 

Ongoing uncertainty over the federal budget could 

put these vital new resources at risk and reduce 

their ability to produce the data needed to plan ef-

fective conservation strategies.

There are also critical funding shortfalls for the 

implementation of conservation projects. Fish and 

wildlife management takes place primarily at the 

state level through state wildlife agencies. Histori-

cally most conservation funding has been used to 

benefit species that are important for hunting and 

fishing and has neglected the remaining 90 percent 

of species. As a result, many have experienced con-

tinued declines due to development and other hu-

man activities. In 2000, Congress took steps to ad-

dress this problem by establishing the State Wildlife 

Grant Program, which has since provided over 

$600 million to state fish and wildlife agencies for 

the protection and restoration of non-game species 

most in need of conservation.4  While it is difficult 

to pinpoint how much funding is needed to protect 

fish and wildlife populations from existing threats — 

let alone the additional stress from climate change 

— it is clear that current levels fall woefully short of 

what is needed. A 1998 report found that funding 

for non-game species totaled $135 million annually, 

compared to an estimated need of over $1 billion.5 

A more recent study estimated it would cost $350 

billion to establish a comprehensive national habitat 

conservation system.6 

II. Risks and Consequences 
Despite the considerable challenges that fish and 

wildlife have faced in the past due to human activi-

ties, the greatest threat may still lie ahead. Climate 

change has a wide range of implications for wildlife 

from the immediate and acute to the long-term.7 

More extreme floods, droughts, and heat waves 

can kill, injure, or weaken fish and wildlife. Severe 

storms can also degrade water quality by wash-

ing sediment, nutrients, and other pollutants from 

the landscape, with negative consequences for 

aquatic species. Long-term shifts in temperature 

and precipitation will change when and where food 

is available and force many species to migrate to 

areas that are suited to their needs. Warmer water 

will reduce habitat for cold water fish such as trout 

and salmon. 

While plants and animals have adapted to chang-

ing conditions in the past, there are two factors 

working against them at present. First, the rate of 

climatic change is expected to be very rapid, which 

will leave less time for species to adjust to changing 

conditions. Rapid shifts in climate have historically 

been linked to mass extinctions.8 Human activity is 

another major barrier to effective adaptation for 

fish and wildlife. The cities, highways, dams, levees, 

and other infrastructure that divide the American 

landscape will prevent wildlife from moving to 

more favorable habitat. The loss of natural land-

scapes and persistent pollution problems have 

also weakened many species and made them less 

able to respond to additional stresses from climate 

change. 

These changes fundamentally question many as-

sumptions about how we build our communities, 

use water, and manage the environment. Continu-

ing to destroy forests and wetlands, build barriers 

to migration, and use water unsustainably will leave 

wildlife with little capacity to adjust to changing 

climate conditions. However, we cannot simply try 

to restore the environment to earlier conditions, 

because baseline conditions will be fundamentally 

different. Failure to adopt management approaches 

that account for climate change impacts could re-

sult in the waste of scarce resources and continued 

decline of vulnerable wildlife populations. 

III. Preparing for the Future
Improved coordination of federal activities and 

larger investments in state and federal wildlife 

management can reduce waste and better prepare 

people and wildlife for a changing climate.

Improve federal protections of fish and wildlife:

While the threat to fish and wildlife is daunting, 

there are many things we can do in the near term to 

correct the mistakes of the past and reduce the se-

verity of the consequences from a changing climate. 

First, we must address the federal activities that are 

currently undermining fish and wildlife and making 

them more vulnerable to climate change. Virtually 

all of the policy recommendations from the other 

chapters of this report will help reduce the impact of 

federal activities on the environment, especially the 

sections on revising the Principles and Guidelines for 

federal water infrastructure projects (Water Re-

sources Development Policy chapter), strengthening 

protections of U.S. waters (Clean Water Act chap-

ter), and reducing the impacts of transportation in-

frastructure (Transportation Policy chapter). Many of 

these proposed changes can help both people and 

wildlife adjust to shifting conditions. Agencies can 

also improve coordination to ensure that they are 

not working at cross purposes. Agencies that per-

mit, construct, and operate infrastructure projects 

should better incorporate the recommendations 

of FWS and the National Marine Fisheries Service, 

which they are required to consult on certain proj-

ects under the Fish and Wildlife Coordination Act 

and Section 7 of the Endangered Species Act. All 

agencies should rigorously apply the requirements 

of these laws and ensure that their intent of minimiz-

ing impacts on wildlife is met.

There are some promising steps in this direction al-

ready. An interagency group is developing a national 

fish and wildlife adaptation strategy. They are focus-

ing not only on improving the use of resources in 

wildlife-focused programs but also how interagency 

cooperation can ensure that a broader segment of 

the federal government can adopt approaches that 

strengthen fish and wildlife populations. This type 

of coordinated approach is essential to ensuring 

healthy and resilient wildlife that can withstand the 

impacts of climate change.

Invest in and adapt fish and wildlife manage-

ment: Federal agencies focused on fish and wildlife 

management must adapt to changing conditions 

and be given the necessary resources to carry out 

their work. Improving habitat connectivity is among 

the most important efforts. Removing dams and 

creating migration corridors will provide avenues for 

species to migrate to cooler regions as temperatures 

rise. Protecting the most pristine remaining land-

scapes will create refugia for species and maintain 

biodiversity. Fortunately, a number of agencies are 

already embracing these approaches and planning 

for changing conditions. The bureaus and offices 

in the Department of Interior are creating plans to 

adapt their activities and operations to the shift 
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I. Today’s Policy
A lack of coordination among federal agencies  

and inadequate funding for wildlife management 

contribute to the continued decline of many fish 

and wildlife species.

Continued degradation of fish and wildlife popula-

tions: For centuries, fish and wildlife in the U.S. have 

been subjected to a wide range of threats due to 

human activity. We have harvested animals at an un-

sustainable rate, leading to the collapse of fisheries 

and other populations. We have dumped a dizzying 

array of pollutants onto the land and into water-

ways, causing a wide range of diseases and devel-

opmental and reproductive problems in wildlife. The 

destruction and degradation of forests, wetlands, 

and rivers have undermined critical habitat and 

been a major cause of decline for many species. 

Today, we have corrected some of the worst 

abuses, but the challenge of maintaining healthy 

fish and wildlife populations is an ongoing and 

growing problem. Congress has passed legislation 

to regulate harvests of certain species, slow the loss 

of habitat, and reduce water pollution. The Endan-

gered Species Act has worked to nurse vulnerable 

species back to health. Various federal agencies are 

dedicated to implementing these laws and revers-

ing the declines in wildlife populations. Despite 

these efforts, many fish and wildlife species are still 

at risk. Freshwater animals are particularly vulner-

able. Their rate of extinction throughout North 

America is five times higher than that of land-based 

animals.1 Dams and levees continue to prevent 

fish and wildlife from migrating to more favorable 

habitat to find food, spawn, or nest. Development 

still destroys important landscapes like forests and 

wetlands and contributes to the loss and fragmen-

tation of habitat at an alarming pace. 

Existing federal wildlife protections often fail to 

sufficiently respond to current threats, let alone 

provide an adequate response to a changing 

climate. While some parts of the government work 

to protect wildlife, other agencies and programs 

continue the same destructive practices that have 

undermined plant and animal life in the past.  

Agencies like the Corps of Engineers continue to 

permit, construct, and operate infrastructure in 

ways that destroy habitat and hinder migration. 

New federally-funded roads break up wildlife habi-

tat into smaller, isolated pieces. Protections such as 

the Fish and Wildlife Coordination Act (FWCA) and 

Section 7 of the Endangered Species Act require 

federal agencies to consider fish and wildlife in 

decisions about constructing and operating infra-

structure. Despite the improvements they  

have made, these protections have at times  

suffered from ineffective implementation. On  

the Coosa River, for example, the Federal Energy 

Regulatory Commission has been complicit in 

downplaying the wildlife consequences of  

seven hydroelectric dams being considered for 

relicensing despite their ongoing impacts on 

numerous endangered species. It remains to be 

seen whether scientists from the Fish and Wildlife 

Service (FWS) will insist on a more complete  

consideration of the threats to endangered  

species in the basin.

Inadequate funding for wildlife management: 

The challenges facing fish and wildlife populations 

make strong federal stewardship of these resources 

more important than ever. A number of agen-

cies have begun to examine how climate change 

impacts wildlife management, but in many cases a 

lack of funding is endangering progress. In 2009, 

the Secretary of the Interior, Ken Salazar, issued 

a secretarial order designed to better integrate 

climate change impacts into the department’s 

operations and strengthen the science available to 

fish and wildlife managers.2 The order established 

a network of Landscape Conservation Coopera-

tives (LCC) to help coordinate the management of 

natural resources among federal, state, local, and 

private partners.3 The LCCs will help develop goals 

and strategies for wildlife management within and 

across landscapes and provide scientific and tech-

nical assistance to inform management decisions. 

The order also established eight regional Climate 

Science Centers (CSCs) to provide climate data and 

management tools to wildlife managers and other 

partners through the LCCs. 

These efforts are a promising step in the right 

direction. Unfortunately, they are being slowed by 

a lack of funding. Interior has received funding to 

start the Climate Science Centers and Landscape 

Conservation Cooperatives. Three of the eight 

CSCs have been established and received funding 

in the FY2010 budget. Each center needs $4 million 

annually to operate. Interior announced the selec-

tion of two other CSCs they were planning to open 

in FY2011, but Congress’ failure to pass a budget 

means that the centers have not been formally 

established. Interior’s plan to establish the three 

remaining CSCs in FY2012 depends on additional 

congressional appropriations. If funds are not made 

available, the Department of the Interior will be 

faced with a choice between operating a smaller 

number of CSCs and reducing the resources dedi-

cated to each center. Similarly, a subset of the LCCs 

has opened, and additional funding is needed to 

allow the entire system to operate at full capacity. 

Ongoing uncertainty over the federal budget could 

put these vital new resources at risk and reduce 

their ability to produce the data needed to plan ef-

fective conservation strategies.

There are also critical funding shortfalls for the 

implementation of conservation projects. Fish and 

wildlife management takes place primarily at the 

state level through state wildlife agencies. Histori-

cally most conservation funding has been used to 

benefit species that are important for hunting and 

fishing and has neglected the remaining 90 percent 

of species. As a result, many have experienced con-

tinued declines due to development and other hu-

man activities. In 2000, Congress took steps to ad-

dress this problem by establishing the State Wildlife 

Grant Program, which has since provided over 

$600 million to state fish and wildlife agencies for 

the protection and restoration of non-game species 

most in need of conservation.4  While it is difficult 

to pinpoint how much funding is needed to protect 

fish and wildlife populations from existing threats — 

let alone the additional stress from climate change 

— it is clear that current levels fall woefully short of 

what is needed. A 1998 report found that funding 

for non-game species totaled $135 million annually, 

compared to an estimated need of over $1 billion.5 

A more recent study estimated it would cost $350 

billion to establish a comprehensive national habitat 

conservation system.6 

II. Risks and Consequences 
Despite the considerable challenges that fish and 

wildlife have faced in the past due to human activi-

ties, the greatest threat may still lie ahead. Climate 

change has a wide range of implications for wildlife 

from the immediate and acute to the long-term.7 

More extreme floods, droughts, and heat waves 

can kill, injure, or weaken fish and wildlife. Severe 

storms can also degrade water quality by wash-

ing sediment, nutrients, and other pollutants from 

the landscape, with negative consequences for 

aquatic species. Long-term shifts in temperature 

and precipitation will change when and where food 

is available and force many species to migrate to 

areas that are suited to their needs. Warmer water 

will reduce habitat for cold water fish such as trout 

and salmon. 

While plants and animals have adapted to chang-

ing conditions in the past, there are two factors 

working against them at present. First, the rate of 

climatic change is expected to be very rapid, which 

will leave less time for species to adjust to changing 

conditions. Rapid shifts in climate have historically 

been linked to mass extinctions.8 Human activity is 

another major barrier to effective adaptation for 

fish and wildlife. The cities, highways, dams, levees, 

and other infrastructure that divide the American 

landscape will prevent wildlife from moving to 

more favorable habitat. The loss of natural land-

scapes and persistent pollution problems have 

also weakened many species and made them less 

able to respond to additional stresses from climate 

change. 

These changes fundamentally question many as-

sumptions about how we build our communities, 

use water, and manage the environment. Continu-

ing to destroy forests and wetlands, build barriers 

to migration, and use water unsustainably will leave 

wildlife with little capacity to adjust to changing 

climate conditions. However, we cannot simply try 

to restore the environment to earlier conditions, 

because baseline conditions will be fundamentally 

different. Failure to adopt management approaches 

that account for climate change impacts could re-

sult in the waste of scarce resources and continued 

decline of vulnerable wildlife populations. 

III. Preparing for the Future
Improved coordination of federal activities and 

larger investments in state and federal wildlife 

management can reduce waste and better prepare 

people and wildlife for a changing climate.

Improve federal protections of fish and wildlife:

While the threat to fish and wildlife is daunting, 

there are many things we can do in the near term to 

correct the mistakes of the past and reduce the se-

verity of the consequences from a changing climate. 

First, we must address the federal activities that are 

currently undermining fish and wildlife and making 

them more vulnerable to climate change. Virtually 

all of the policy recommendations from the other 

chapters of this report will help reduce the impact of 

federal activities on the environment, especially the 

sections on revising the Principles and Guidelines for 

federal water infrastructure projects (Water Re-

sources Development Policy chapter), strengthening 

protections of U.S. waters (Clean Water Act chap-

ter), and reducing the impacts of transportation in-

frastructure (Transportation Policy chapter). Many of 

these proposed changes can help both people and 

wildlife adjust to shifting conditions. Agencies can 

also improve coordination to ensure that they are 

not working at cross purposes. Agencies that per-

mit, construct, and operate infrastructure projects 

should better incorporate the recommendations 

of FWS and the National Marine Fisheries Service, 

which they are required to consult on certain proj-

ects under the Fish and Wildlife Coordination Act 

and Section 7 of the Endangered Species Act. All 

agencies should rigorously apply the requirements 

of these laws and ensure that their intent of minimiz-

ing impacts on wildlife is met.

There are some promising steps in this direction al-

ready. An interagency group is developing a national 

fish and wildlife adaptation strategy. They are focus-

ing not only on improving the use of resources in 

wildlife-focused programs but also how interagency 

cooperation can ensure that a broader segment of 

the federal government can adopt approaches that 

strengthen fish and wildlife populations. This type 

of coordinated approach is essential to ensuring 

healthy and resilient wildlife that can withstand the 

impacts of climate change.

Invest in and adapt fish and wildlife manage-

ment: Federal agencies focused on fish and wildlife 

management must adapt to changing conditions 

and be given the necessary resources to carry out 

their work. Improving habitat connectivity is among 

the most important efforts. Removing dams and 

creating migration corridors will provide avenues for 

species to migrate to cooler regions as temperatures 

rise. Protecting the most pristine remaining land-

scapes will create refugia for species and maintain 

biodiversity. Fortunately, a number of agencies are 

already embracing these approaches and planning 

for changing conditions. The bureaus and offices 

in the Department of Interior are creating plans to 

adapt their activities and operations to the shift 
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PreParing for the future continued

ing baseline as a result of climate change. the fish 

and Wildlife Service, for example, has developed a 

comprehensive plan for changing its operations to 

prepare for the impacts of climate change and is us-

ing this framework to direct and prioritize conserva-

tion actions.9 

in order to truly address the threat to fish and 

wildlife, however, additional resources are needed. 

congress must appropriate sufficient funds to meet 

the enormity of the challenges facing the nation’s 

fish and wildlife populations. Legislators should first 

strengthen the foundation for sound wildlife man-

agement by increasing funding for the Landscape 

conservation cooperatives and regional climate 

Science centers. these institutions will allow wildlife 

managers to undertake coordinated and proactive 

efforts to strengthen the resilience of wildlife popu-

lations and set goals to improve their health in a 

changing climate. congress should appropriate suf-

ficient funds for these centers to start operating at 

full capacity within the next three years. the climate 

Science centers should receive annual appropria-

tions of $34 million in fY 2012, $4 million for each 

regional center and $2 million for the national center. 

congress should also ensure that fish and wildlife 

managers have resources to carry out projects 

on the ground. congress should maintain funding 

for the State Wildlife grants at $90 million for the 

fY2012 budget. this is a fraction of the needed 

funding, but it is a significant federal commitment 

that can help continue critical programs already in 

place.

While the efforts discussed above form the core of 

an effective strategy to preserve fish and wildlife in a 

changing climate, a number of other programs offer 

similar promise and should be part of a comprehen-

sive wildlife adaptation strategy. the national Wild-

life refuge System (nWrS) is a crucial lifeline that 

will provide increasingly vital habitat as conditions 

shift. the system is comprised of 150 million acres of 

land and provides some of the highest quality wild-

life habitat in the nation. however, effective manage-

ment of these lands is hampered by a $3.7 billion 

operations and maintenance backlog.10 Parts of the 

system are being overrun with non-native species 

or suffering from wildlife poaching and other illegal 

activities. congress should commit to correcting 

these problems and maintaining these high quality 

habitats by bringing the system’s budget closer to 

the $900 million that is needed annually to operate 

the reserve system.11 there is also an opportunity 

to use existing nWrS resources more efficiently. 

the conte national Wildlife refuge is a promising 

model that uses a unique mix of strategies to involve 

private land owners and protect natural resources 

throughout the 7.2 million acre connecticut river 

Watershed. this approach could be used in other 

areas to cost-effectively reduce stress on fish and 

wildlife even in more developed basins. 

finally, the open rivers initiative, which funds re-

moval of aging dams, is an effective tool to facilitate 

migratory corridors. the nation’s rivers are plugged 

with millions of dams, many of which no longer pro-

vide the benefits for which they were built. remov-

ing these structures helps fish species migrate to 

cooler waters as temperatures rise and also opens 

corridors for land-based wildlife to move between 

ecosystems. congress should appropriate $20 

million annually for the open rivers initiative split 

between the community Based restoration center 

and the fish and Wildlife Service’s fish Passage 

Program.12

IV. Benefits of Being Prepared
for too long, we have wasted taxpayer money on 

programs that work at cross purposes. investments 

in fish and wildlife protection have been out-

weighed by infrastructure construction and permit-

ting decisions that have destroyed and fragmented 

vital habitat. By addressing the federal programs 

that most seriously undermine fish and wildlife, we 

can save money and make wildlife less vulnerable 

to the impacts of a changing climate. at the same 

time, incorporating climate change into wildlife 

management will help ensure that we’re not invest-

ing in efforts that will be ineffective as conditions 

shift. By embracing more proactive policies, we can 

avoid costly efforts to save species once they are 

endangered. 

these reforms will also have large benefits for peo-

ple. Protecting wetlands and floodplains will help 

maintain water quality and prevent downstream 

flooding. clean water and healthy ecosystems are 

essential inputs to economic activity throughout 

the u.S. Protecting and restoring these systems 

will help ensure long-term economic growth and 

prepare people and wildlife for a more volatile and 

uncertain future. n
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Introduction:

fish and wildlife populations are at great risk in a changing climate. rising tempera-

tures, shifting precipitation patterns, and more extreme weather events present a seri-

ous threat to a wide range of species, many of which are poorly equipped to adapt to 

changing conditions due to existing stresses. dammed rivers, destruction of forests and 

wetlands, and water pollution have already put wildlife in danger. Many federal activities 

contribute to the continued decline of wildlife populations and the habitat on which they 

rely. While a number of agencies are taking promising steps toward adapting fish and 

wildlife management to changing conditions, the lack of funding for improving science 

and carrying out conservation work at the state level is undermining these efforts. feder-

al agencies need to better coordinate their activities to minimize impacts on wildlife, and 

congress needs to provide additional funding to help state and federal wildlife managers 

develop management approaches consistent with the challenges of a changing climate. 
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PreParing for the future continued

ing baseline as a result of climate change. the fish 

and Wildlife Service, for example, has developed a 

comprehensive plan for changing its operations to 

prepare for the impacts of climate change and is us-

ing this framework to direct and prioritize conserva-

tion actions.9 

in order to truly address the threat to fish and 

wildlife, however, additional resources are needed. 

congress must appropriate sufficient funds to meet 

the enormity of the challenges facing the nation’s 

fish and wildlife populations. Legislators should first 

strengthen the foundation for sound wildlife man-

agement by increasing funding for the Landscape 

conservation cooperatives and regional climate 

Science centers. these institutions will allow wildlife 

managers to undertake coordinated and proactive 

efforts to strengthen the resilience of wildlife popu-

lations and set goals to improve their health in a 

changing climate. congress should appropriate suf-

ficient funds for these centers to start operating at 

full capacity within the next three years. the climate 

Science centers should receive annual appropria-

tions of $34 million in fY 2012, $4 million for each 

regional center and $2 million for the national center. 

congress should also ensure that fish and wildlife 

managers have resources to carry out projects 

on the ground. congress should maintain funding 

for the State Wildlife grants at $90 million for the 

fY2012 budget. this is a fraction of the needed 

funding, but it is a significant federal commitment 

that can help continue critical programs already in 

place.

While the efforts discussed above form the core of 

an effective strategy to preserve fish and wildlife in a 

changing climate, a number of other programs offer 

similar promise and should be part of a comprehen-

sive wildlife adaptation strategy. the national Wild-

life refuge System (nWrS) is a crucial lifeline that 

will provide increasingly vital habitat as conditions 

shift. the system is comprised of 150 million acres of 

land and provides some of the highest quality wild-

life habitat in the nation. however, effective manage-

ment of these lands is hampered by a $3.7 billion 

operations and maintenance backlog.10 Parts of the 

system are being overrun with non-native species 

or suffering from wildlife poaching and other illegal 

activities. congress should commit to correcting 

these problems and maintaining these high quality 

habitats by bringing the system’s budget closer to 

the $900 million that is needed annually to operate 

the reserve system.11 there is also an opportunity 

to use existing nWrS resources more efficiently. 

the conte national Wildlife refuge is a promising 

model that uses a unique mix of strategies to involve 

private land owners and protect natural resources 

throughout the 7.2 million acre connecticut river 

Watershed. this approach could be used in other 

areas to cost-effectively reduce stress on fish and 

wildlife even in more developed basins. 

finally, the open rivers initiative, which funds re-

moval of aging dams, is an effective tool to facilitate 

migratory corridors. the nation’s rivers are plugged 

with millions of dams, many of which no longer pro-

vide the benefits for which they were built. remov-

ing these structures helps fish species migrate to 

cooler waters as temperatures rise and also opens 

corridors for land-based wildlife to move between 

ecosystems. congress should appropriate $20 

million annually for the open rivers initiative split 

between the community Based restoration center 

and the fish and Wildlife Service’s fish Passage 

Program.12

IV. Benefits of Being Prepared
for too long, we have wasted taxpayer money on 

programs that work at cross purposes. investments 

in fish and wildlife protection have been out-

weighed by infrastructure construction and permit-

ting decisions that have destroyed and fragmented 

vital habitat. By addressing the federal programs 

that most seriously undermine fish and wildlife, we 

can save money and make wildlife less vulnerable 

to the impacts of a changing climate. at the same 

time, incorporating climate change into wildlife 

management will help ensure that we’re not invest-

ing in efforts that will be ineffective as conditions 

shift. By embracing more proactive policies, we can 

avoid costly efforts to save species once they are 

endangered. 

these reforms will also have large benefits for peo-

ple. Protecting wetlands and floodplains will help 

maintain water quality and prevent downstream 

flooding. clean water and healthy ecosystems are 

essential inputs to economic activity throughout 

the u.S. Protecting and restoring these systems 

will help ensure long-term economic growth and 

prepare people and wildlife for a more volatile and 

uncertain future. n
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Introduction:

fish and wildlife populations are at great risk in a changing climate. rising tempera-

tures, shifting precipitation patterns, and more extreme weather events present a seri-

ous threat to a wide range of species, many of which are poorly equipped to adapt to 

changing conditions due to existing stresses. dammed rivers, destruction of forests and 

wetlands, and water pollution have already put wildlife in danger. Many federal activities 

contribute to the continued decline of wildlife populations and the habitat on which they 

rely. While a number of agencies are taking promising steps toward adapting fish and 

wildlife management to changing conditions, the lack of funding for improving science 

and carrying out conservation work at the state level is undermining these efforts. feder-

al agencies need to better coordinate their activities to minimize impacts on wildlife, and 

congress needs to provide additional funding to help state and federal wildlife managers 

develop management approaches consistent with the challenges of a changing climate. 

Wildlife Management

the future holds great  

challenges for the nation’s 

water resources. Shifting 

weather patterns, more 

damaging floods, and  

rising water shortages will 

threaten communities,  

the economy, and the 

environment. this chapter 

is part of a larger report, 

Weathering Change:  

Policy Reforms That  

Save Money and Make 

Communities Safer, 

which shows what the  

federal government  

must do to help the  

nation confront these 

looming challenges. 

To see the entire report, visit  
www.AmericanRivers.org

Dam removal allows fish and wildlife to migrate to more 
suitable habitat and can eliminate safety hazards for  
communities. 
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1.	 National Flood Insurance Program: Change 
flood insurance rates and maps to ensure they 
reflect risk and discourage construction and 
reconstruction in vulnerable areas

2. Farm Policy: Reward farmers for being respon-
sible stewards of land and water resources and 
encourage better flood management practices 
on agricultural lands

3. Bureau of Reclamation: Develop comprehen-
sive water management plans for Reclamation 
projects to create greater flexibility and improve 
the health of rivers 

4. Energy Policy: Integrate water management 
and energy planning and ensure that energy 
and water are being used as efficiently  
as possible

5. Clean Water Act: Restore protections to wet-
lands and streams and improve implementation 
and enforcement of protections for all waters

6. Water Resources Development Policy: Reform 
the principles that guide construction of federal 
water infrastructure projects to minimize dam-
ages to rivers, wetlands, and floodplains and 
prioritize more cost-effective, flexible projects

7. Clean Water and Drinking Water Infrastructure 
Funding: Reform funding criteria to ensure that 
funded projects embrace green infrastructure 
and can adapt to changing conditions

8. National Forest Management: Diversify Forest 
Service management practices to prioritize  
effective water management

9. Transportation Policy: Ensure that funded 
projects minimize impacts on surrounding  
water resources and wildlife populations

10. Wildlife Management: Better coordinate 
federal actions and invest in climate change 
planning to help maintain healthy fish and  
wildlife populations

10 Policy Reforms 
That Save Money and Make Communities Safer

The following ten reforms are some of the best ways we can change outdated federal policies and  

embrace a forward-looking approach to water management. They represent proactive steps Congress  

and the Executive Branch can take to address climate change. Even better, all of these policies make  

sense even in the absence of climate change. No matter what happens in the future, we’ll be better off  

by not building in floodplains, wasting water, or destroying forests and wetlands.

As federal policymakers take up these issues in coming years, they must seize the opportunity to correct 

the mistakes of the past and prepare communities and wildlife for the defining challenge of the future.  

By injecting common sense into these areas of federal policy, the nation can become safer and more  

financially secure, ready to deal with greater volatility and uncertainty. It is a challenge that we cannot  

afford to ignore.
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