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Nisqually River Foundation (NRF) came together to create a climate adaptation plan for the 

Nisqually Watershed community. Development of the plan came about because all parties, led 

by MFPP, recognized the critical need for local community resilience against the impacts of climate 

change by protecting forest and water resources. This climate adaptation plan for the Nisqually 

Watershed presents the results of a community team effort, deep and broad information gathering, 

critical analysis and thoughtful planning. The NRF took the local leadership role to engage with the 

Climate Solutions University: Forest and Water Strategies program (CSU) and lead their community 

toward climate resilience with an adaption plan that addresses their local climate risks and fits 

their local conditions and culture. This achievement was made possible by the guidance and 

coaching of the Climate Solutions University: Forest and Water Strategies program (CSU) created by 

the Model Forest Policy Program in partnership with the Cumberland River Compact. The goal of 

CSU is to empower rural, underserved communities to become leaders in climate resilience using a 

cost effective distance-learning program. The result of this collaborative effort is a powerful climate 

adaptation plan that the community can support and implement in coming years. The outcome will 

be a community that can better withstand impacts of climate upon their natural resources, 

economy and social structure in the decades to come.  

Climate Solutions University would not have been possible without the major funding of the Kresge 

Foundation and other funders, which allowed CSU to develop the in-depth curriculum and provide 

coaching support to community participants.  

The team that leads the CSU program includes: Nancy Gilliam, Gwen Griffith, Todd Crossett, Toby 

Thaler, Margaret Hall, Alyx Perry, Deb Kleinman, Vanitha Sivarajan, Josh Dye, and Spencer Phillips.  

A special thanks to the core planning team who helped compile research and provide feedback 

during the CSU program, including Roger Andrascik, Jean Shaffer, Phyllis Farrell, Fred Michelson 

and Nate Waldren. Thanks also to the other CSU community team leaders from Shasta, Tehama, 

Menominee and Red Lake. Thanks to Justin Hall of the NRF for applying to CSU and supporting the 

planning effort. Lastly, a big thanks to all the members of the Nisqually River Council, whose 

ongoing support of the Nisqually Watershed has enabled our community to be a leader in 

restoration and climate resilience. 
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Executive Summary 

he Nisqually River Basin is a vital part of the Washington landscape. Nestled between 

Tacoma and Olympia, it is the traditional home of the Nisqually Indian Tribe, and contains 

the small towns of Ashford, Elbe, Mineral, Eatonville, Yelm, Roy and McKenna. Despite close 

proximity to urban centers, the watershed remains in good environmental condition. Nearly 80% of 

the Nisqually River’s riparian areas are under permanent protection. It is also the only river in the 

United States to have its headwaters protected by a national park (Mount Rainier National Park) 

and its estuary protected by a national wildlife refuge (Nisqually National Wildlife Refuge). 

Community members place a strong priority on protecting valuable natural resources as shown by 

continued native salmon runs, 300,000 acres of forestland and high quality water.  

Yet maintaining environmental integrity is not without its challenges. Increased development 

pressures and high-impact forestry practices degrade watershed health and limit natural capacity 

to purify air and water, and to regulate local climate. Likewise, increased development impacts 

storm-water runoff raising nutrient and toxin levels in the water and snow pack. This degraded 

water quality impacts the people and salmon populations who require clean water for survival.  

Climate change is compounding these challenges. Human activity is the leading contributor of 

greenhouse gases to the atmosphere. These gases trap heat, which changes air temperatures and 

precipitation patterns globally and regionally. The Nisqually Watershed is experiencing warmer air 

temperatures and an increase in winter precipitation. The changes are happening now—and have 

profound impacts on local forest, aquatic and economic resources. Without proactively adapting to 

these changes, negative consequences are all but inevitable.  

Working forests, farms and ranches historically formed the basis of the local economy. Although 

these industries are no longer as prevalent, natural resource products are still vital to the Nisqually 

culture and economy. However, climate change will make these livelihoods less stable. An increase 

in the frequency, size and severity of wildland fire and insect outbreaks has the potential to shift 

disturbance regimes outside of their historical patterns. This could cause a rapid shift in species 

composition and result in the widespread loss of economically important tree species. 

Furthermore, hydrology shifts will likely increase the number of drought-stressed trees, reducing 

overall forest health and contributing to tree mortality, wildland fire risk and insect outbreak. 

Lastly, species shifts threaten several local ecosystems, including subalpine plant communities.  

In the same way, water resources face unprecedented challenges. Both freshwater and marine 

ecosystems are experiencing climate impacts, threatening native fish and shellfish populations 

along with the people who rely on them. Warming air temperatures and increased winter flooding 

threatens water quality in the freshwaters of the Nisqually River. The Nisqually Tribe has relied on 

healthy salmon runs to provide food and income for generations; climate change poses a new 

challenge to an already declining population. Sea level rise and ocean acidification also threaten the 

river’s estuary. This is an important habitat for fish and shellfish, and is also an important tourist 

destination. Both sea level rise and ocean acidification have the potential to destroy vital habitat 

and cause widespread mortality of salmon and shellfish species.  

T 
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The Nisqually River Council created this adaptation plan to develop proactive steps that will enable 

ecological, social and economic systems to better deal with a changing climate. Through the course 

of this planning process, the core team developed four goals that will help increase resiliency in the 

local economy by managing forest and water resources. The four goals are:  

Goal 1:  Restore and maintain forest cover that is healthy, resilient and widespread so 

that it provides cultural, recreational, ecological and economic benefits.  

Goal 2: Maintain healthy freshwater ecosystems support thriving native fish 

populations while providing cultural, economic and social benefits. 

Goal 3:  Promote adaptation in the river delta environment by restoring it to a fully 

functioning ecosystem that is resilient to changing conditions and provides 

cultural, social, ecological and economic benefits.  

Goal 4:  Provide sustainable funding and strong, engaged partnerships in order to 

successfully implement climate adaptation activities.  

This adaptation plan is the first step in becoming climate leaders and increasing resiliency in local 

social, economic and ecological systems. Successful implementation requires the dedication of 

multiple stakeholders within the Nisqually Watershed and from downstream neighbors receiving 

benefits from the healthy headwaters. Beginning in 2015 and led by the Nisqually River Council, 

these goals will begin to be achieved through multiple solutions and strategies. To make the 

greatest impact, this plan’s solutions lie in five focus areas: policy, planning, monitoring, on-the-

ground conservation, and education and outreach efforts.  
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Introduction 

“New ways of thinking about, talking about and acting on climate change are necessary if a 

changing society is to adapt to a changing climate.” 

Roger Pielke Jr. 

Community Introduction 

he Nisqually River Watershed is a vital region of the Washington state landscape. It 

stretches nearly 80 miles from the summit of Mount Rainier to the shores of Puget Sound 

(See Figure 1). The river itself acts as a natural border between Pierce, Thurston and Lewis 

counties. Nestled between the cities of Olympia and Tacoma, the Nisqually Watershed is 

surrounded by ever expanding development. Yet within the valley, a rural lifestyle prevails. The 

small communities of Ashford, Elbe, Mineral, Yelm, Roy, McKenna and the Nisqually Indian 

Reservation enjoy quick access to forested trails, hunting and fishing opportunities and a chance to 

step back from the fast paced life of their urban neighbors. Because of its largely rural landscape 

and sparse population, the basin’s ecology is also relatively healthy, especially compared to many 

more urbanized river systems.  

For thousands of years, the valley has been home to the Nisqually Indian Tribe. Historically known 

as the Squally-absch, tribal members relied on the bountiful resources the river ecosystem 

provided. Salmon, shellfish, game species and plants have long served utilitarian, nourishing, 

medicinal and spiritual purposes and continue to do so today.  

When settlers arrived in the Pacific Northwest, the Nisqually Tribe fought hard to remain on their 

traditional lands. Billy Frank Jr. emerged as a civil rights activist who fought for decades to ensure 

that the 1854 Medicine Creek Treaty Rights were upheld, allowing Native Americans to harvest 

their traditional foods. Frank’s efforts were victorious in the 1974 ruling of U.S. v. Washington 

(better known as the Boldt Decision). The Boldt Decision established tribes as co-managers of 

salmon and shellfish resources along with the state1. As a result, the Nisqually Tribe still live, work, 

play and worship along the Nisqually River and serve a key role in resource stewardship efforts. 

Over the generations, others have discovered the beauty and importance of the watershed. Public 

lands—including Mount Rainier National Park and the Nisqually National Wildlife Refuge—allow 

residents and visitors to explore unique and sensitive ecosystems. A large military installation, Joint 

Base Lewis-McChord, serves as the home base for thousands of soldiers, and manages several 

thousand acres within the watershed.  

The watershed is also home to the communities of Ashford, Mineral, Elbe, Eatonville, Yelm, Roy and 

                                                             

1 Northwest Indian Fisheries Commission. (2014). Treaties. Retrieved 2014 August 4 from Northwest Indian 

Fisheries Commission: Serving the Treaty Tribes of Western Washington: www.nwifc.org 

T 
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McKenna. While many of these communities have faced rapid growth in the past several years, they 

continue to retain a rural feel—a stark comparison to neighboring urban communities. That said, 

both the local rural towns and the downstream cities rely on natural resources provided by the 

Nisqually Watershed. In fact, the cities of Olympia and Tacoma both benefit from ecosystem 

services the valley provides. Olympia, located just southwest of the watershed boundary, is the 

state capital and its 47,700 residents receive over 80% of their drinking water from the Nisqually 

basin. Likewise, Tacoma operates two large hydroelectric dams in the upper basin that jointly 

provide enough power to serve 41,000 homes. 
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Figure 1. The Nisqually River runs 78 miles from the summit of Mount Rainier to the shores of Puget Sound. It is the traditional home of the Nisqually Indian Tribe, along with 

several other small communities. Despite being surrounded by heavy development, the watershed is relatively healthy. Climate change, however, poses new challenges that 

threaten water and forest resources, along with economic integrity. Source: Nisqually Indian Tribe GIS Department 
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Connecting People, Nature and Climate Change 

The people and the ecological features of the Nisqually watershed have always faced great 

challenges and found ways to emerge resilient. The challenges of today are the greatest that the 

region has ever faced – both in scale and speed of change. Climate conditions and related weather 

events are shifting rapidly and significantly. The changes are already evident locally through rising 

air temperatures and shifting precipitation patterns.  

When discussing climate change, it is important to understand the difference between weather and 

climate. Weather events occur on a small scale and in the short term—a sudden rainstorm, for 

example. Climate, on the other hand, is large scale and occurs over a longer time frame. It defines 

the general atmospheric conditions and weather patterns a certain area can expect to see over 

seasons or years. Climate is measured as trends in global average temperatures and precipitation 

patterns over years or decades. For instance, the climate pattern of western Washington tends to 

have wet winters that lead to dry summers2. For centuries, humans have enjoyed a relatively stable 

climate. 

 

Figure 2: There is a strong correlation between carbon dioxide concentrations and 

average global temperature. Starting in the 1880s, human influence has been the major 

contributor to atmospheric CO2 levels. Source: National Climate Assessment, 2013 

Since the Industrial Revolution, however, our ability to rely on stable climatic features has begun to 

decrease. A sharp rise in the amount of greenhouse gases in the atmosphere is trapping more heat 

on the Earth’s surface, dramatically influencing local and global weather patterns. Warming air and 

                                                             

2 Office of the Washington State Climatologist. (n.d.). Frequently Asked Questions. From Office of the 

Washington State Climatologist: www.climate.washington.edu 
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water temperatures and changes in precipitation events are two of the most widely documented 

impacts. Since the 1880s, global average air temperatures have risen by 1.5oF (0.8oC) with over 

80% of the increase occurring since 19803 (See Figure 2). These changes hold serious implications 

not only for plant and animal species but for human safety and infrastructure protection too. As a 

result of a changing climate, the numbers of devastating and costly incidents have been on the rise. 

Many are highly visible: fatal mudslides, destructive hurricanes, severe droughts and intense 

wildfires are just a few cases4.   

At the root of all these changes is human influence. Indeed, 97% of climate scientists agree that 

human released greenhouse gas emissions are the leading cause of climate change5 and carbon 

dioxide (CO2) is the leading culprit. Scientists have determined that the atmospheric carbon dioxide 

levels were relatively stable at 280 parts per million (ppm) for the past 600,000 years or more6. At 

the writing of this report, CO2 levels are above 400 ppm and still climbing, which is well beyond the 

350 ppm limit considered the cap necessary to avoid warming global temperatures more than 2oF.  

Just as climate impacts vary across the globe, they also vary among groups of people. Those in rural 

or impoverished communities are disproportionately affected by climate changes when compared 

to certain wealthy or urban communities. The Nisqually Watershed has many at-risk communities, 

including low-income individuals and those who live in areas prone to flooding or wildland fire. A 

large proportion of residents depend on natural resources for their livelihood; as these resources 

face more and more stresses, so too will the people who use them. Other individuals may face a 

greater risk simply because of where they live; a homeowner living in a floodplain may see an 

increased likelihood of costly property damage, for instance. Unfortunately, the people who will be 

most affected often have the least capability to respond because of a lack of income, education or 

access.  

Scientists have studied climate change for decades but the impacts we are experiencing now are 

relatively new to general society. Future impacts are predictable in general terms, but there are still 

many unknowns. The topic can spark fear or anger, but can also promote innovation, collaboration 

and action. While greenhouse gas mitigation activities are vital, so are climate adaptation actions. 

With climate change already happening, adaptation allows communities to better prepare for the 

inevitable. Equally important is recognizing nature’s benefits that enhance our quality of life. These 

benefits—sometimes called ecosystem services—are vitally important and yet often 

underappreciated. By recognizing nature’s services, conservation efforts can overlap with economic 

markets.  

There are innovative ways to connect conservation of nature’s benefits with markets so those who 

gain the most help maintain those benefits. One such method is referred to as payments for 

                                                             

3 Walsh, J., Wuebbles, D., Hayhoe, K., Kossin, J., Kunkel, K., Stephens, G., et al. (2014). Climate Change Impacts in 

the United States: The Third National Climate Assessment. U.S. Global Change Research Program 
4 Walsh et al. 
5 The AAAS Climate Science Panel (2014). What We Know: The reality, risks and response to climate change 
6 Walsh et al.  
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ecosystem services (PES), which creates financial incentives to conserve7. It encourages unique 

solutions, strong collaboration and long-term effects. New York City, for instance, negotiated 

partnerships with landowners and communities to protect the watershed where the city’s drinking 

water originates. Without protecting the headwaters, New York City would have to install an 

expensive filtration plant. The estimated cost of installation was $6 billion, with $300 million of 

annual maintenance costs. Instead, the city is investing $1.5 billion over the course of 10 years to 

restore the watershed8. The city is ensured clean drinking water for a much lower cost than the 

alternative. At the same time, rural communities benefit from increased recreation opportunities 

and healthier natural spaces.   

PES programs are one way to increase resiliency among a broad number of people. And while these 

can be an important adaptation strategy, this plan will incorporate the use of many different 

strategies. Regardless, the objectives for climate resilience outlined in this plan will revolve around 

five focus areas: policy, planning, monitoring, education and outreach, and on-the-ground 

conservation activities.  

  

                                                             

7 Collins, S., & Larry, E. (2007). Caring for Our Natural Assets: An ecosystem services perspective. United States 

Department of Agriculture, Forest Service, Pacific Northwest Research Station, Portland, OR 
8 Postel, S., & Thompson Jr., B. (2005). Watershed protection: Capturing the benefits of nature’s water supply 

services. Natural Resources Forum 29. 98-108 
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Understanding Ecosystem Services 

The natural assets in our environment provide many benefits, called ecosystem services. The Nisqually 

Watershed provides an estimated $287 million to $4 billion in services each year. Though broadly 

defined as any sort of benefit one can receive from the environment, these services can be broken down 

further: 

1) Provisioning services are those benefits that can be directly extracted from an ecosystem. Most 

often, provisioning services are the most obvious examples of ecosystem services, like timber, 

fruits, vegetables and drinking water. 

2) Regulating services are natural processes that create and maintain conditions necessary for life 

and stability. These benefits often go unrecognized, and include processes like pollination of 

flowers and crops, water purification and flood control, which all are vitally important to human 

health and happiness. 

3) Supporting services are the biological foundation of a functioning ecosystem. Examples include 

primary productivity, nutrient cycling and photosynthesis. Without these underlying processes, 

ecosystem services wouldn’t exist!  

4) Cultural services include ways in which all people interact and enjoy nature. This can include 

recreational opportunities, outdoor education classes and the spiritual significance nature 

provides. 

Information adapted from Earth Economics, “The Natural Economy of the Nisqually Watershed.” 2009. 

 

Figure 3: The environment provides countless benefits. These trees along the Mashel River filter water and prevent erosion. 

The flowing water provides habitat, scenic vistas and recreation opportunities. The ecosystem services framework attempts 

to place value on these invaluable resources. Photo: Morgan Greene. 
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Adapting to Changing Conditions   

Although climate change is already occurring, now is the opportune time to act. Human influence 

may be the root cause of the problem; it can also be the solution. Addressing climate change calls 

for two approaches, which are both important. The first is climate mitigation aimed at reducing the 

severity and speed of climate change by slowing emissions of greenhouse gases, thus reducing the 

amount of climate change. Mitigation efforts focus on burning less fossil fuel through energy 

conservation, renewable energy sources, and efficient transportation. Mitigation is, in large part, 

realized through personal responsibility, an issue that will be addressed in this plan. However, 

while mitigation is critically important, certain climate shifts are already inevitable and measures to 

adapt to those changes need to happen now.  

The second approach is climate adaptation intended to reduce the impacts of a shifting climate that 

cannot be avoided. Adaptation efforts focus on increasing the resilience of both ecological systems 

and human infrastructure, such as prevention of fires and floods, emergency preparedness, and 

robust forests, watersheds, farming and public health systems. While adaptation is needed in both 

urban and rural settings, this plan focuses on adaptation measures in the rural communities and 

any downstream urban areas dependent upon the ecosystem services of their upstream-forested 

watersheds. Both mitigation and adaptation are necessary and can work together synergistically. 

This plan focuses on adaptation efforts, which are largely determined by local community decisions 

and urgently needed to prepare for climate impacts happening now and projected to increase in 

future decades. 

Climate change has global influences but local areas often feel impacts differently. As such, local 

action can have more significant impacts for individuals than efforts accomplished on a larger scale. 

Identifying needs and addressing concerns early ensures multiple solutions and the time for 

innovation.  

The Nisqually River Council (NRC) is committed to being proactive in watershed stewardship. Since 

it was established, the NRC has continually worked to increase the social, economic and ecological 

wellbeing of the Nisqually Watershed. It has celebrated many successes through its network of 

strong partnerships, including countless restoration activities, a robust environmental education 

program, and influencing natural resource policy. However, in the light of climate change, more 

action is needed. 

In 2014, the NRC was accepted to be a part of the Model Forest Policy Program’s Climate Solutions 

University (CSU), a multi-year virtual program designed to facilitate the process of creating and 

implementing a climate change adaptation plan for vulnerable communities across the United 

States. The goal is to foster collaboration and innovation among a diverse range of stakeholders that 

results in climate resilience and protection of ecosystem services for urban and rural communities 

alike.  

During the course of the CSU program, professionals across the United States provide resources, 

personalized coaching and biweekly webinars to help communities identify local impacts, assess 

the most prevalent threats, incorporate ecosystem services and implement solutions. With 
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warming air temperatures and changing precipitation patterns already occurring, early adaptation 

planning is vital. The CSU program aims to address changes that are inevitable. By acknowledging 

the fact that climate impacts are already occurring, it is possible to create solutions before the 

changes become a serious problem. As a result, communities will become more resilient and will 

face challenges better prepared.  

The development of this plan was a process in cooperation with those communities for whom it is 

written. It was a collaborative effort among stakeholders both in and out of the watershed. The 

Nisqually River Foundation (NRF) was the lead organization in the planning process, with Morgan 

Greene as the project leader. It would not have been possible without the help of core team 

members who met regularly to voice opinions and shape the outline of the plan. Core team 

members included: 

 Morgan Greene Nisqually River Foundation 

 Justin Hall  Nisqually River Foundation 

 Jean Shaffer  NRC Citizens Advisory Committee 

 Phyllis Farrell  NRC Citizens Advisory Committee 

 Fred Michelson  NRC Citizens Advisory Committee 

 Nate Waldren  Joint Base Lewis-McChord 

 Roger Andrascik  Mount Rainier National Park 

Likewise, the participation of key stakeholders was vital in the creation and success of the Plan. Key 

stakeholders provided invaluable information and resources, and helped identify the priorities, 

goals and actions of the plan. Key stakeholders include representatives from the city of Yelm, the 

town of Eatonville, Lewis County Commissioners, Nisqually Indian Tribe, Pierce County Council, 

Tacoma Power, University of Washington, Nisqually National Wildlife Refuge, US Forest Service, 

Thurston County Commissioners, WA Department of Agriculture, WA Department of Commerce, 

WA Department of Ecology, WA Department of Fish and Wildlife, WA Department of Natural 

Resources, WA Department of Transportation, WA Office of Economic Development, WA Parks and 

Recreation, Nisqually Land Trust, Nisqually River Education Project, Nisqually Stream Stewards, 

Nisqually Sustainable, Pierce Conservation District, Thurston Conservation District, Lewis 

Conservation District, the Northwest Indian Fisheries Commission, the city of Olympia and the city 

of Tacoma.  

The planning goals of the climate adaptation process are to assess threats to local forest and water 

resources, to identify the people who will be most impacted, and to identify and implement feasible 

solutions to lessen the consequences. The ultimate goal is to proactively foster resiliency within the 

Nisqually Watershed by encouraging community support, recognizing ecosystem services and 

serving as a climate leader in the greater Puget Sound region.  

The planning team recognizes that proactive adaptation action is vital to the long-term well-being 

of the watershed and the people who live there. It commends the NRC for its leadership and is 

committed to developing climate resilience solutions and implementing those strategies in years to 

come.  
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Community Overview: Contemporary Lay of the Land 

 

The People of the Nisqually River Basin 

he Nisqually Watershed is the home to several small towns and unincorporated centers that 

all provide their own unique charm to the Nisqually Watershed, and all have rich histories 

(See Figure 1 on page 9). 

The valley’s history began far before today’s communities were established. For generations, the 

native Nisqually people have thrived on the abundant resources the watershed offers, including 

salmon, shellfish, game species and wild plants. Starting in the mid-1880s, the arrival of settlers 

permanently changed the demographics and became the precursor for the current communities. 

The settlers who first arrived in the watershed were largely employed by Washington’s budding 

timber market or by the promise of successful agriculture.  

Among the first settlers to live within the Nisqually Valley was James McAllister, who decided to 

farm the river’s estuary in the 1850s. He started by building an extensive dike system that 

effectively drained the mudflats and created fertile and dry farming land. The area remained in 

agricultural use for decades, until it was declared a National Wildlife Refuge in the 1970s. 

McAllister’s dikes remained in place until they removed in the early 2000s to restore the estuary 

ecosystem. 

Just as McAllister was drawn to the area for its natural resources, so too were many others. Each of 

the communities within the watershed can trace its roots back to an economy tied to the land. The 

upper watershed communities—Ashford, Elbe, Mineral and several ghost towns—were booming 

logging towns, albeit for a brief period of time. Ashford also enjoyed the draw of its magnificent 

neighbor, Mount Rainier. Beginning in the late 1880s, John Longmire established a day spa and 

hotel promising health benefits. People began to flock to the mountain from Seattle and Tacoma. 

The addition of railroads and highways dramatically increased the flow of tourists to the areas. 

Today, Mount Rainier National Park welcomes 1.3 million visitors annually; the majority of these 

T 

Key Points: 

 Working forests, farms and ranches play an important role in the local economy. In rural 

Lewis County, nearly 11% of private employment is in the timber industry.  

 The tourism industry provides a large proportion on local jobs. Communities surrounding 

public lands, especially Mount Rainier National Park, rely heavily on tourist-related 

services.  

 Social vulnerabilities can make people more sensitive to climate change impacts. Local 

vulnerabilities stem from income, education levels, race, ethnicity and location of housing. 
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visitors enter through the historic Nisqually Entrance.  

Meanwhile, the lower watershed communities of Yelm, McKenna and Roy had higher success with 

agriculture. The soils are more fertile, the weather milder and access to urban areas easier. Several 

working farms are still in the area however these communities now serve largely as bedroom 

communities for those who commute to Joint Base Lewis-McChord, Olympia, Tacoma or Seattle.  

Although employment sectors have changed over the decades, some influences remain the same. 

Working farms, ranches and forests are more prominent locally than in other places. The timber 

industry, for example, accounts for nearly 11% of the total private employment in Lewis County. 

Although Lewis County makes up a small portion of the Nisqually Watershed, the trend sheds light 

on the more rural portions of the local community. See Table 1 for more details.  

Table 1. Percent employment by commodity and tourism-related industries in the region. Both forestry and tourism play a 

significant role in the economy, as does agriculture. Data sources: U.S. Department of Commerce. Multiple Years (See Data 

Sources & methods page). Bureau of Economic Analysis, Regional Economic Information System, Washington, D.C. Table 

CA 25N; U.S. Department of Commerce. 2013. Census Bureau, County Business Patterns, Washington D.C. 

 Pierce County 
Thurston 

County 
Lewis County United States 

Timber 1.2 1.2 10.9 0.7 

Mining 0.1 0.1 0.4 0.6 

Agriculture 0.5 1.4 5.8 1.5 

Travel and Tourism 15.4 19.2 15.3 14.8 

Many jobs now stem from the service industry and specifically rely on tourism. This is particularly 

relevant in the communities surrounding public lands in the watershed, with the majority of 

visitors visiting Mount Rainier National Park.  

It is important to note that these characteristics are dynamic and ever changing. Population growth 

influences trends and is an incredibly prevalent driver of change. Between the years of 1980 and 

2010, Washington’s population grew from 4.1 million to 6.7 million; it is expected to reach 8.8 

million by the year 20409. The state’s population is also aging. By the year 2040, 21% of the total 

population (or 1.8 million people) will be 65 or older10.  

These trends are similar to those within the Nisqually Watershed. While the valley remains largely 

rural, over the years it still has experienced tremendous growth. Over the last 40 years, the South 

Puget Sound region has grown explosively. Thurston County in particular experienced over a 230% 

                                                             

9 Washington State Department of Transportation. (2014). Population. Retrieved 2014 July 7 from 

Washington State Department of Transportation: http://www.wsdot.wa.gov/planning 
10 State of Washington Office of Financial Management. (2013). Forecast of the State Population: November 

2014 Forecast. Office of Financial Management, Forecasting Division, Olympia 
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increase in population between 1970 and 201111.  

Growth among the watershed communities is not all equal, however. Yelm, for example, is likely to 

experience a much more dramatic increase in population than the upper watershed communities 

(See Table 2). It is also obvious that growth into Wildland-Urban Interface (WUI) areas will 

increase, too. Eatonville, for instance, predicts more than 700 individuals will reside in the town’s 

incorporated lands by 2022. It also predicts an increase of 1,000 individuals in Eatonville’s 

unincorporated areas. This growth will greatly increase the number of people living close to 

undeveloped areas, a characteristic important to consider in the context of managing for natural 

disasters. 

Table 2. Population predictions for communities within the Nisqually Watershed. All areas are predicted to grow in the 

coming years, although rates of increase vary. ^Data adapted from Thurston County Population Forecast Allocations. *Data 

adapted from the Pierce County Comprehensive Plan.**Data from the US Census Bureau, 2000 and 2012.  †The Upper 

Nisqually Communities include Ashford, Elbe and Alder. 

Jurisdiction 2000 2010 2020 2022 2035 

Yelm 3,289** 6,848** 14,050^ -- 26,285^ 

Nisqually 

Reservation^ 

588** 595^ 985^ -- 1,120^ 

Eatonville* 2,012 
(Municipal) 

358 

(Urban Growth 

Area) 

2,758 -- 2,780 
(Municipal) 

1,350 

(Urban Growth 

Area) 

-- 

Upper 

Nisqually 

Community*† 

1,239 Approx. 582 -- 1,750 -- 

Total 7,128 10,783 15,035 5,880 27,405 

 

  

                                                             

11 U.S. Department of Commerce. (Multiple Years). Census Bureau, American Community Survey Office, 

Washington, D.C 
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An individual’s social vulnerability is 

impacted by: 

 Lack of access to resources and 

information 

 Low income levels 

 Low education rates 

 Age, race and gender 

Source: (Cutter, Mitchell, & Scott, 2000). 

Demographics and Vulnerabilities of Local Residents 

Just as the valley has a diverse range of plants and 

animals, its residents vary in age, race, income 

and gender. As a result, there is a healthy mix of 

opinions and culture. However, this also leads to 

vulnerabilities that disproportionately impact 

some residents more than others, particularly in 

the face of climate change. 

It is important first to understand what makes a 

particular group of people more vulnerable than 

others. In general, there are two factors that 

contribute to overall sensitivity: biophysical risks 

and socioeconomic influences12. Biophysical risks 

are the more obvious factor; it includes hazards posed by the natural world, like mudslides, fires or 

floods. However, socioeconomic influences play an equally important role. For example, individuals 

living in exurban, suburban or rural areas are more likely to be exposed to seismic risk areas and 

floodplains. Likewise, poorer individuals are more likely to live in low quality housing that is 

unlikely to survive an extreme weather event. Below is an analysis of the social and economic 

vulnerabilities within the Nisqually Watershed. For a detailed analysis of the biophysical hazards, 

please see the Climate Risk Assessment Findings section, beginning on page 25. 

The most prevalent vulnerability factors in the Nisqually Watershed are low-income levels, racial 

discrepancies, a lack of access to resources and information, and in some cases, the location of 

housing. There are a number of other influences, too. The average age of Nisqually residents is 

growing older with time. This implies challenges in the coming decades: older people often have 

less stable income, a limited ability to move and may require more reliable access to health care. 

Access to healthcare in particular is a challenge in the more rural parts of the watershed.  

When comparing education levels, poverty rates and annual income, two things are obvious. A lack 

of higher education can be linked to higher levels of poverty, demonstrated in Figure 4. Although 

data is lacking for specific communities, trends show that Lewis County and the Nisqually Indian 

Reservation have a large percentage of people without a high school diploma. At the same time, 

these two jurisdictions also have a higher percentage of people living in poverty than surrounding 

counties.  

                                                             

12 Cutter, S. L., Mitchell, J. T., & Scott, M. S. (2000). Revealing the Vulnerability of People and Places: A case study 

of Georgetown County, South Carolina. University of South Carolina, Bloomsburg University and Salisbury 

State University. Malden: Blackwell Publishers 
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Figure 4. High school graduation rates can be linked with poverty levels. Lewis County and the Nisqually Indian Reservation 

have the fewest high school graduates and the highest levels of poverty in the Nisqually Watershed and surrounding areas. 

Data Source: U.S. Department of Commerce. 2013. Census Bureau, American Community Survey Office, Washington, D.C. 

Similar trends are apparent in average annual income, as shown in Figure 5. Again, both Lewis 

County and the Nisqually Indian Tribe consistently have lower average incomes per capita than 

surrounding areas. These trends may point to the challenges of providing stable income in rural 

areas. Lewis County makes up only a small portion of the Nisqually Watershed, but may be more 

representative of the unincorporated portions of Pierce and Thurston County.  

 

Figure 5. The average annual income per capita demonstrates discrepancies between the Nisqually Communities. Lewis 

County and the Nisqually Indian Tribe have lower average incomes than the rest of the region. This sheds light on social 

inequalities and differences between rural and urban residents. Data Source: U.S. Department of Commerce. 2013. Census 

Bureau, American Community Survey Office, Washington, D.C. 
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Furthermore, race and ethnicity is linked to lower income levels as people in minority groups are 

more likely to be living in poverty. Impoverished individuals or communities are more sensitive to 

changes in the environment due to a lack of resources or an inability to adapt to changes. Table 3, 

below, highlights the percentage of people by ethnicity or race that live in poverty. Not only do 

these numbers represent a large discrepancy in social equity, it also highlights regions of the 

watershed that may be more susceptible to environmental hazards than others.  

Table 3 highlights the number of people by race or ethnicity who live in poverty. Minority groups are disproportionately 

represented. Living in poverty greatly increases an individual's sensitivity to changes in the environment. Note: Percentages 

may not add to 100 due to rounding and exclusion of some races or ethnicities. Data Source: U.S. Department of Commerce. 

2013. Census Bureau, American Community Survey Office, Washington D.C. 

 
Native American 

(%) 
African-

American (%) 
White (%) 

Hispanic/Latino 
(%) 

Pierce County  19.5  21.0  10.0  21.9 

Thurston County  19.5  15.6  10.7  19.5 

Lewis County  49.4  31.7  13.6  17.5 

Nisqually Tribe  15.1  28.6  13.4  23.5 

Certain employment can also increase an individual’s sensitivity to changes. To start, the local 

military base, Joint Base Lewis-McChord, is the home to a large and susceptible group: soldiers. 

According to Cutter, Mitchell and Scott (1997), military bases place mobility restrictions on 

soldiers; in the case of an emergency, individuals may not be able to leave. Soldiers, particularly 

those in lower ranks, also have lower income levels. In fact, active duty soldiers—excluding 

officers—generally make less than $30,000 annually during their first few years in the service. In 

addition, 30% of military spouses are unemployed, leaving many families to rely on one income13. 

This, in part, translates into a large dependency on food stamps among enlisted soldiers, the 

majority of whom have several children14.  

Past and current restoration activities 

Despite being surrounded by heavy development, the Nisqually Watershed’s ecological systems 

remain relatively intact. This is due largely in part to the many organizations and individuals who 

recognized the importance of healthy lands long ago. The Nisqually River Council, the oldest 

watershed council in the state, is one of those organizations. Originally led by Billy Frank Jr., the 

NRC recognized early on that a watershed-based conservation approach was key to ensuring the 

social, economic and ecological success of the Nisqually. Over three decades later, those early 

efforts have resulted in a healthier, more vibrant watershed. Thanks to strong partnerships among 

the NRC’s active members, many unique and proactive projects have taken place through the years.  

                                                             

13 Liberto, J. (2014 14 February). Food stamp use among military rises again. CNN Money. Washington, D.C. 
14 Liberto. (2014) 
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Some of the biggest projects have revolved around the enhancement of salmon habitat but have 

beneficial effects on other habitats and ecosystem services, too. The Nisqually National Wildlife 

Refuge completed an extensive estuary restoration project in 2009 and continues to monitor the 

return of the estuary ecosystem. This was a landmark project: the Nisqually estuary is one of the 

last undeveloped estuaries in South Puget Sound, 

and contributes the vast majority of freshwater to 

the south Sound region. The project removed several 

miles of dikes, allowing tidal saltwater to return. 

Salmon species now have a healthier estuary to 

complete vital life stages and migratory birds flock to 

the area. The estuary also has increased capacity to 

control high tides and reduce harm to infrastructure.  

Likewise, the Nisqually Land Trust works with local 

landowners to develop conservation easements or to 

purchase land directly. Their main focus is to protect 

riparian areas in order to increase salmon habitat. To 

date, nearly 80 miles of the Nisqually mainstem and 

many important tributaries are under permanent 

protection, totaling almost 80% of the river’s 

mainstem.  

The Nisqually Land Trust, along with the Nisqually 

Indian Tribe, South Puget Sound Salmon 

Enhancement Group and many other partners are 

also completing an extensive creek restoration 

project. The Ohop Valley Restoration Project, near 

the town of Eatonville, is an on-going project in 

which miles of creek have been re-meandered, large 

woody debris piles installed and floodplains 

replanted. This creek is the second most important 

salmon-bearing tributary in the valley, and has been 

used heavily for agriculture for generations. By 

restoring the valley, project managers are not only 

increasing vital fish habitat but also increasing 

resiliency of the whole creek system. The forested 

floodplain will help protect water quality, reduce the 

risk of flooding and provide habitat for wildlife. 

Further, the restoration project ensures farmland 

remains as a natural area, rather than being 

converted to developments. By participating in the 

restoration projects, landowners leave a lasting 

legacy that future generations will enjoy. 

What qualifies as “protected 

lands”? 

The Nisqually Watershed contains a 

significant amount of land with 

conservation protections, but the 

regulations and ownership varies. 

There are a number of ways that this 

protection can be achieved, most 

commonly through: 

1) Public ownership – land or 

water that runs through public 

lands such as national or state 

forests and parks. Land is 

protected from development, 

though other uses for recreation 

or timber harvesting may occur.  

2) Conservation easements – 

landowners restrict the 

development rights to their 

property so that it remains intact 

in perpetuity. Families often still 

live and work on the land but are 

able to leave behind the legacy of 

their farm or ranch.  

3) Land acquisition – In some 

cases, groups like the Nisqually 

Land Trust purchase land from 

willing sellers to remain as 

natural areas. A local example is 

the new Nisqually Community 

Forest. This allows for full control 

over any activities that occur on 

the land.  
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Other adaptation activities are in the making. Many of the NRC members have their own climate 

adaptation plans, including Mount Rainier National Park and Gifford Pinchot National Forest. A 

Nisqually Community Forest is in the beginning phase of establishment, and will protect watershed 

processes upstream, influencing river health downstream. Lastly, education and outreach programs 

teach residents about the importance of environmental sustainability, promoting a strong culture of 

local stewards. The Nisqually River Education Project and Nisqually Stream Stewards alone have 

reached hundreds of school children and community members, creating a sense of pride in the 

health of the watershed. See Figure 7 for a map of all the protected lands and restoration initiatives 

in the watershed. 

 

Figure 6. The Ohop Valley Restoration Project is an on-going effort between the Nisqually Indian Tribe, South Puget Sound 

Salmon Enhancement Group, Nisqually Land Trust and other partners. The project works to remove Ohop Creek from its 

human-made agricultural ditch (right channel) into a more naturalistic meandering stream, mimicking historic conditions 

(left channel). The new channel forms salmon habitat and restores the floodplain. By the end of the project, up to 6 miles of 

creek bed may be restored. Photo: Kim Bredensteiner, Nisqually Land Trust 
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Figure 7- Protection and Restoration Initiatives in the Nisqually Watershed. A large proportion of land within the Nisqually Watershed is protected by private or public means. Additionally, 

restoration initiatives target water and forest resources. Many of these projects are on-going, while others are just beginning to become a reality. Most projects work to improve water 

quality, salmon habitat and watershed health. Map source: Nisqually Indian Tribe GIS Department. 
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Climate Risk Assessment Findings 

limate change is occurring on a global scale as well as locally. Most importantly, many 

changes are happening now. Some unknowns still exist, but in the Pacific Northwest, 

research and monitoring provides a good hint of what’s to come.  

 

 

 

 

 

C 
Negative Positive 
 Impact Impact Highest confidence:          

 Summer water supply, drought 

 Demand for water 

 Conflicts over water resources 

 Winter hydroelectric energy  

production 

 Salmon freshwater survival 

 

Medium confidence: 

 Winter flooding in rain dominated  

basins 

 Forest productivity and seedling  

establishment (upper timberline) 

 Forest disturbances (fires, insects) 

 Coastal flooding, inundation 

 

Lowest confidence: 

 Annual streamflow volumes 

 Salmon ocean and estuarine survival 

 Forest productivity and seedling  

establishment (lower timberline) 

 Forest areal extent 

 Coastal erosion 

 Coastal ecosystems 

 Landslides 

 

Image and information adapted from material produced by UW’s Climate Impacts 

Group. Original image available at http://cses.washington.edu/cig/pnwc/ci.shtml. 
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Forest Resource Assessment 

 “The improvement of forest trees is the work of centuries. So much more the reason for 

beginning now.”  

 George Perkins Marsh 

 

The Contemporary Forests 

The Nisqually Watershed’s forests stretch from the upper limits of tree line on Mount Rainier’s 

slopes to the shores of Puget Sound. Compared to neighboring watersheds, the abundance of forests 

within the Nisqually Basin is vast: almost 300,000 acres, or approximately 61%, of the watershed 

remains under forest cover (See Figure 8, page 28). These trees provide invaluable benefits to 

plants, water, animals, people and local climate regulation. Forests sequester carbon, effectively 

removing it from the atmosphere and storing it in their trunks for generations. Canopy cover 

retains snowpack and allows for the regulation and purification of water resources throughout the 

dry season. Animals and people alike enjoy passing through shaded trails. Tree roots stabilize 

fragile slopes and make stream banks less prone to flooding. Earth Economics estimates that the 

Nisqually forests provide between $226 billion and $1.9 million in such benefits each year15. In 

essence, forests provide the foundation for a healthy, thriving environment and the related 

economic systems.  

                                                             

15 Baker, D., de la Torre, I., Kocian, M., & Lovell, B. (2009). The Natural Economy of the Nisqually Watershed. 

Earth Economics. Earth Economics 

Key Findings 

 Almost 300,000 acres of the watershed are forested. The forests are estimated to provide 

as much as $226 billion in benefits each year.  

 Increased development and high-impact forest management practices are the two more 

prevalent non-climate forest stressors.  

 Climate change impacts are happening now. These impacts exacerbate existing stressors, 

and will continue into the future. The three biggest climate related stressors are 

increases in drought stressed forests, increases in wildland fire and insect outbreaks, and 

shifting species compositions.  

 Adaptation will require multiple stakeholders. Solutions include monitoring impacts, 

increasing forest cover and limiting development in sensitive areas. 



Forest and Water Climate Adaptation 23 

While the Nisqually Watershed features an extraordinary amount of forested acreage, today’s 

forests face significant challenges. Since the late 1880s, the region has been a hub for timber, 

development and agricultural use. The timber industry, although declining, once supported many 

small local communities. In fact, there was a 43% drop in the amount of timber harvested in 

western Washington between the years of 1990 and 2002: from 4.65 billion board feet to 2.67 

billion board feet16. Today’s ghost town of National is a stark reminder of the reliance on the logging 

industry. In many cases, the preferred timber harvesting method in the watershed is clear-cutting. 

Clear cuts are a nearly complete removal of all trees in a particular area, resulting in fragmented 

forest structure. The returning forest is often a monoculture—a forest composed of a single 

species—greatly reducing the ecological benefits of a mixed-species stand. When applied in certain 

areas, clear-cutting techniques can also 

increase soil compaction and erosion.  

At the same time, land-use conversion to 

non-forest uses disrupts the functioning 

forests and limits the ecosystem services 

provided. Over the last several 

generations, the Nisqually Watershed has 

welcomed new residents to the area, and 

that growth is not going to stop—

approximately 20,000 people will move 

to the region by the early 2020s17. People 

are drawn to the region’s pristine and 

rural communities. As people arrive, 

housing and areas to produce food must 

be developed, too. Yet while welcoming 

new residents can benefit the local 

economy, this growth does play a 

negative role in forests. The forest 

fragmentation resulting from land-use conversion creates multiple edges, places stress on wildlife 

and increases the number of houses within the wildland urban interface (WUI).  

                                                             

16 Washington Department of Natural Resources. (n.d.) Washington’s forests, timber supply, and forest-related 

industries. Retrieved 2014 11-9 from Washington Department of Natural Resources: http://www.dnr.wa.gov 
17 U.S. Department of Commerce. (Multiple Years) 

Figure 8. Clear cuts, like this one in the upper Nisqually Valley, create 

forest edges, reduce canopy connectivity and change a forest's 

structure. Photo: Morgan Greene. 
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The Implications of the “Edge Effect” 

Agricultural lands and rural housing developments surrounding existing forest stands create a 

patchwork pattern on the landscape. The remaining forest stands no longer act as a fully 

functioning forest ecosystem and susceptible to the edge effect which causes: 

 Invasive species introduction increases as new roads and trails are established. 

 Decreased opportunities for recreation. 

 Increased risk of devastating wildland fires that occur in wildland urban interface 

(WUI) areas.  

 Decreased water quality due to erosion and sediment runoff, along with degraded 

riparian areas that can impact fish and drinking water supplies. 

Information adapted from: Stein, Susan M.; Alig, Ralph J.; White, Eric M.; Comas, Sara J.; Carr, 

Mary; Eley, Mike; Elverum, Kelly; O’Donnell, Mike; Theobald, David M.; Cordell, Ken; Haber, 

Jonathan; Beauvais, Theodore W. 2007. National forests on the edge: development pressures 

on America’s national forests and grasslands. Gen Tech Rep. PNW-GTR-728. Portland, OR: U.S. 

Department of Agriculture, Forest Service, Pacific Northwest Research Station. 26 p. 
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Figure 9. Land-use in the Nisqually Watershed, according to classifications of the WA Department of Ecology. Over 230,000 acres are classified as forestland, which does not 

include forests within public lands (see Recreation/Parks) or military land (see Military). Data Source: WA Department of Ecology; Map Provided by Nisqually Indian Tribe. 
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Climate Change Impacts on Forest Resources 

The challenge of climate change poses new threats to vital forest ecosystems. Air temperatures 

have dramatically increased in the last century, and will continue to rise unless significant 

mitigation efforts are accomplished. Meanwhile, though annual precipitation amounts are projected 

to remain relatively stable, the time of year in which precipitation falls will continue to change. For 

local forest resources, these changes will compound existing stressors, posing large challenges to 

overcome.  

Warming air temperatures quicken the rate of snowmelt, resulting in decreased summer water 

flows. At the same time, winters are receiving greater amounts of rainfall and less snow, while 

summers experience fewer precipitation events. This increases the amount of winter water 

availability and the likelihood of winter flooding. Summers, on the other hand, have become 

increasingly dry. The combination of warm air, dry summers and earlier spring runoff impacts local 

forests in a variety of ways.  

In short, these changes are expressing themselves as a shifting hydrology. Changes are already 

happening and by the 2080s, peak snowmelt is expected to occur 4 to 9 weeks earlier in the year, 

resulting in higher winter stream flows and lower summer flows18. See page 35 for a more detailed 

analysis.  

Within local forests, the shifting hydrologic cycle will result in increased drought stress. Although it 

may be hard to believe, many western Washington forests are water-limited because approximately 

75% of the precipitation occurs outside of the growing season19. This is particularly prevalent in 

low elevation forests that rely solely on rain, not snow, to provide moisture. Local forests almost 

entirely fall under this category: regular snow fall only occurs in the vicinity of Mount Rainier 

National Park, leaving most of the watershed to rely on rainfall alone. In light of this, forests that are 

currently water limited will face more frequent drought conditions, resulting in decreased tree 

productivity and regeneration rates20. In the long term, the decreased productivity is likely to 

influence the distribution and abundance of many tree species21. Several of these species are 

economically important for forest products, and all are important in a cultural and social context. 

Furthermore, this will likely increase tree stress, making forests more vulnerable to insect or 

disease outbreaks and contributing to an overall decline in forest health. 

Climate changes will also increase the risk of natural disturbances; the Climate Impacts Group 

                                                             

18 Snover A. K., Mauger, G. S., Whitely Binder, L. C., Krosby, M., & Tohver, I. (2013). Climate Change Impacts and 

Adaptation in Washington State: Technical summaries for decision makers. University of Washington, Climate 

Impacts Group, Seattle 
19 Dalton, M. M., Mote, P. W., & Snover, A. K. (2013). Climate Change in the Northwest: Implications for our 

landscapes, waters and communities. Washington, D.C.: Island Press 
20 Snover et al. (2013) 
21 Dalton et al. (2013) 
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predicts that this will be the primary driver of change within forests22. Increased wildland fire, 

insect outbreaks and diseases are “virtually certain to cause additional forest mortality by the 

2040s”23. It is important to note that natural disturbances play an important role in forest ecology: 

they kill older trees and allow a new generation to emerge. However, because forest growth occurs 

at a relatively slow pace, increased disturbance is likely to lead to a shift in species composition.  

Two of the most important disturbances in Pacific Northwest forests are that of wildland fire and 

mountain pine beetles. Fire projections for the Nisqually Watershed are lacking, yet all evidence 

suggests an increase in frequency is inevitable. The Climate Impacts Groups notes, for instance, that 

fire may occur where it has been rare in the past, including the Puget Trough and western 

Cascades24. On a similar note, mountain pine beetle outbreaks have increased in the western United 

States over the past decade, and appear to be correlated to warmer temperatures and drought25. 

Further research suggests areas susceptible to pine beetle outbreaks will occur in high elevation 

forests as tree species shift within their suitable range. Within the Nisqually Watershed, this may 

mean beetle outbreaks will be limited to Mount Rainier National Park26, however the mountain’s 

forests are not currently dominated by susceptible species. Whitebark pine, for example, is found 

only on drier sites, and on the east side of the mountain. Additionally, typical air temperatures have 

been too cold to sustain a beetle population, but rising air temperatures will create favorable 

habitat for the insect. In light of changing forest compositions and climatic conditions, research 

suggests that the mountain pine beetle will become a “serious threat” to the whitebark pine 

population27. Tree mortality as a result can be widespread, increasing combustible fuel loads, 

hampering scenic vistas and creating dangerous hiking conditions. 

Climate change is also a driver of species shifts, or changes in the geographic distribution of certain 

species. As the air warms, many plant species worldwide have moved upwards in elevation, as well 

as northwards in latitude, as they follow their ideal habitat zones28. Many tree species in the 

Nisqually Watershed are widespread: shifting their ranges likely will not have a significant impact. 

However, the National Climate Assessment predicts a near loss of all subalpine plant communities 

by the year 208029. Subalpine plant communities are already rare in the watershed—they occur 

only at high elevations on Mount Rainier, and cover just 23% of the park30—but provide vital 

                                                             

22 Snover et al. (2013) 
23 Walsh et al (2014) 
24 Snover et al. (2013) 
25 Littell, J. S., Oneil, E. E., McKenzie, D., Hicke, J. A., Norheim, R. A., et al. (2010). Forest Ecosystems, 

Disturbances and Climatic Change in Washington State, USA. Climatic Change, 102 (1-2), 129-158 
26 Littell et al. (2010) 
27 Ford, K. (2011). The impacts of climate change at Mount Rainier National Park. Seattle: University of 

Washington 
28 Scholes, R., Settele, J., Betts, R., Bunn, S., Leadley, P., Nepstand, D., et al. (2014). Climate Change 2014: 

Impacts, adaptation and vulnerabilities. International Panel on Climate Change, Working Group 11. IPCC 
29 Walsh et al. (2014) 
30 National Park Service, Mount Rainier National Park. (n.d.). Plants. Retrieved 2014 5-6 from Mount Rainier 

National Park: www.nps.gov/mora 
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habitat for animals and are one of the largest tourist draws to the region. However, as other tree 

species begin to creep upwards in elevation, it is very likely that subalpine communities will 

disappear. With forest conversions driven more quickly by wildland fire or insect outbreaks, the 

shifts may occur quickly. Also at risk is Douglas-fir, the range of which is expected to decline by as 

much as 32% by the 2060s31. Most of this loss will occur in low elevation forests, particularly in the 

south Puget Sound region32. Lastly, as native species shift in their historic range, the opportunity for 

invasive plant species to become established also increases. Invasive species are generally 

aggressive plants that can quickly overwhelm an area, shifting plant composition and impacting 

habitat sites.  

Ecosystem services and prioritizing forest risks 

In order to create greater resiliency in the Nisqually Watershed, the planning team completed a 

prioritization exercise during which forest stressors were ranked according to their overall risk. 

The ranking process took into consideration several factors including: the probability of that risk 

occurring; the severity of ecological and socioeconomic consequences; and the political and 

physical abilities to respond. Together, these factors reveal the overall seriousness of each forest 

stressor. After ranking each stressor, the planning team then analyzed the relating ecosystem 

services and ecosystem benefits at risk of degradation. The follow tables outline the high priority 

benefits and services.  

Table 4. The ecosystem processes ranked as a high priority in the face of climate change. Each of these processes have the 

potential to be degraded heavily. 

Climate Change 
Stressor(s) 

Ecosystem Process 
at Risk 

Definition 

Increased risk of 

disturbances 

Biological control A forest’s ability to control the number of 

invasive species, pests and diseases will likely 

decrease as trees become more stressed due to 

changing conditions. Further development also 

increases the likelihood for invasive species to be 

introduced.  

Species shift  Formation of 

species habitat 

Shifts in forest species ranges may decrease the 

amount of critical habitat for certain animal 

species. Subalpine meadows are projected to 

decrease by 80% in the coming decades.  

                                                             

31 Snover et al. (2013) 
32 Snover et al. (2014) 
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Climate Change 
Stressor(s) 

Ecosystem Process 
at Risk 

Definition 

Shifting hydrology; 

Land use conversion 

Erosion regulation The risk of erosion on land and into water will 

increase as forested land decreases. Additionally, 

an increase in the amount of winter rainfall may 

impact slope stability.  

Shifting hydrology Water regulation 

(timing) 

Loss of forestland will degrade the ability for 

systems to retain snowpack and control water 

flows during the summer. More precipitation 

falling in the winter, and less in the summer, will 

shift spring runoff and stream flows.  

Loss of forest 

canopy cover 

Local climate 

regulation 

Loss of forestland will emit more carbon into the 

atmosphere and result in reduced canopy cover, 

speeding changes in the local climate. 

Loss of forest 

canopy cover; land-

use conversion 

Water purification Loss of forestland may raise water temperatures 

and sediment loads, resulting in lower quality 

water. This will impact humans and animals alike.  

 

Table 5. The ecosystem benefits ranked as high priority in the planning process. These benefits directly impact 

socioeconomics in the Nisqually Watershed, often in ways that we don't fully understand. 

Climate Change 
Stressor 

Ecosystem 
Benefit at Risk 

Stakeholders Definition 

Shifting 

hydrology 

Inland 

fisheries/Wild 

fish populations 

Nisqually Tribe; 

Recreational 

fisheries; WA Dept. of 

Fish & Wildlife 

Changing conditions in the forest 

can directly impact water quality 

and salmon populations. For 

example, nearby trees provide 

shade and prevent erosion. Tree 

mortality caused by warmer air, 

wildland fire or other climate 

related factors could directly relate 

to degraded water quality.  

Loss of forest 

canopy cover; 

land-use 

conversion 

Timber 

resources 

Weyerhaeuser 

Timber Co.; Hancock 

Timber Co.; small 

forest landowners 

A loss of forestland would directly 

impact the local economy. Shifts in 

the climate could negatively impact 

timber resources via increases in 

fire, insect outbreaks, changes in 

species range and increased 

drought stress.  
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Climate Change 
Stressor 

Ecosystem 
Benefit at Risk 

Stakeholders Definition 

Increased 

natural 

disturbances 

Avoiding 

property loss 

and injury 

WA Dept. of 

Emergency 

Management; 

homeowners in WUI 

area; public land 

managers in 

recreation areas  

As the risk of wildfire, insect 

outbreaks, and other disturbances 

increases, the threats to lives and 

property also increase. Increased 

development will also increase the 

number of homes in the wildland 

urban interface (WUI) areas. 

Increased 

natural 

disturbances; 

species shift 

Nature related 

outdoor 

activities 

Public land managers 

at recreation areas, 

including Mt. Rainier, 

Gifford Pinchot N.F., 

and Pack Forest 

Shifts in species range, wildland 

fires and landslides could all 

negatively impact outdoor 

recreation days. With the service 

industry as the major employment 

sector, declines in tourism rates 

will impact all local economies. 

Species shift; 

land-use 

conversion; 

increased 

natural 

disturbances 

Passive use 

benefits 

All Maintaining forestland for future 

generations is vital so that local 

customs and values can be 

preserved.  

The importance of Nisqually Basin forests ripples far beyond the watershed boundaries. The trees 

purify and regulate water resources that sustain fish populations, local residents and neighboring 

urban centers. Forests help to stabilize slopes, preventing destructive landslides and erosion. They 

also provide income for a large proportion of the local residents. Although today’s forests remain 

relatively intact and surprisingly healthy, they certainly face their share of stressors. Forest 

fragmentation, land-use conversion and development in the watershed all change forest structure 

and limit the ability for the ecosystem to function as a whole. Likewise, heavy impact management 

techniques shift species composition. Natural disturbances play an important role, too. Although 

these natural disturbances—like fire or insect outbreaks—are important for forest ecology, they 

place people and infrastructure in harm’s way.  

The challenge of climate change presents its own stressors and often accents existing ones. Warmer 

air temperatures year round, coupled with a shift in precipitation timing, will result in an earlier 

spring runoff. Indeed, this change is already documented. As a result, less summer water will be 

available, which may lead to more frequent drought conditions and an increase in natural 

disturbances. As these climate induced changes become more prevalent, Nisqually forests, and the 

people who rely on them, will have to change too. In particular, it will be important to plan for 

changes in the most important ecosystem processes and benefits. These include, but are not limited 
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to: erosion regulation, water quality and quantity, local climate regulation, formation of pleasant 

scenery, inland fisheries, wild fish populations, timber resources, and outdoor recreation. By 

preparing adaptive solutions now, the Nisqually community and its downstream urban neighbors 

can expect to have great resiliency in the future.  

 

Figure 10. The enormous trees of western Washington have long supported industries and cultures. The trees also provide 

countless ecological benefits and ecosystem services. Local forests face many challenges already, and the impacts of climate 

change pose new obstacles. Photo: Morgan Greene 
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Water Resources Assessment 

“We live along the river in these mountains, along these hundreds and hundreds of 

watersheds, our Indian people. Everything that’s floating out there has got a meaning to it. 

Everything in this watershed is important.” 

 Billy Frank Jr. 

 

The River of Today 

Water shaped the Nisqually Basin. During the last ice age, enormous glaciers carved Earth’s surface, 

shaping the landscape we know today. As the glaciers receded, a river began to form. Today, the 

Nisqually River is fed by the melting waters of the Nisqually Glacier and the frequent rains that are 

inescapable in western Washington. In fact, annual precipitation ranges from around 40 inches per 

year in the lower Nisqually Basin to over 120 inches in the mountains33. Since its beginning, the 

river has supported thriving fish populations, most notably extensive salmon runs. Today, five 

salmon species—chinook, steelhead, chum, coho and pink—still return to the Nisqually River to 

spawn. The fish in turn support local people. For generations, the Nisqually Indian Tribe relied 

heavily on the massive fish runs to provide nourishment. They continue to provide sustenance to 

the tribe today, though many run sizes have decreased by frightening amounts. While the salmon 

are a vital economic and cultural link between people and their environment, the fish are only a 

small portion of Nisqually water users.  

Since settlers arrived in the 1800s, the number of people who rely on the same sources of water has 

                                                             

33 Western Regional Climate Center. (2014). Climate Summaries. Retrieved 2014 16-8 from Western Regional 

Climate Center: Providing climate services since 1986: www.wrcc.dri.edu 

Key Findings 

 Water resources can be viewed in terms of water quality, quantity or timing. Water quality 

and timing are the two biggest concerns today. 

 Climate change impacts are occurring now. A shifting hydrology is one of the most 

noticeable changes. 

 Consequences to fish populations, local traditions and economies are severe.  

 Adaptation efforts will require many partners and include monitoring, restoration and 

policy.  
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steadily increased. In today’s setting, water from within the Nisqually Basin serves local residents, 

the cities of Olympia and Tacoma and Joint Base Lewis-McChord. In short, approximately 160,000 

people rely on constant and consistent resources to provide drinking water, electricity, recreation 

opportunities, fisheries and irrigation. Luckily, the Nisqually River Basin lies atop a vast aquifer. 

This underground reservoir stores enough water to provide for Olympia, Lacey, the Nisqually 

Indian Tribe and the city of Yelm. While this eases the pressure of stream flow demands, river 

water must still provide for the town of Eatonville, hydroelectric production and ecological uses. 

Significant water planning has occurred over the last several decades, eliminating many conflicts 

and securing water resources for years to come. Yet growth in the region will continue. As we 

welcome more people to the area, we must also prepare to meet increased water demands. 

It is in this context that many of the current water stressors become apparent. These non-climate 

stressors are not impacted by changes in weather patterns, and are often human-caused. The 

stressors influence natural systems and people alike. The stressors impact three sectors: water 

quantity, water timing and water quality. The water resource assessment process analyzed these 

non-climate stressors and the consequences implied 

on each of the three sectors. Just as with forest 

resources, it is important to consider the water 

challenges that are already being experienced, 

because climate change will likely exacerbate 

current conditions.  

Current water quantity 

The concept of water quantity is fairly 

straightforward: it is the amount of water available 

for use in an area. However, it can often be an issue 

of heated debate. All life needs access to water, and 

competing uses can make resources become 

stretched thin. Water quantity can apply to both 

surface and groundwater resources and the 

interaction between the two. In the Nisqually 

Watershed, hydroelectric dams and minimum in-

stream flows account for a large portion of surface 

water users. Underneath Earth’s surface, however, 

vast aquifers provide enough water for local 

residents and downstream cities. 

Although the Nisqually River follows a relatively 

short path – it’s only 80 miles from summit to sea – it 

drains an area of approximately 768 square miles. 

The river, therefore, can carry quite a lot of water. 

The majority of the region’s precipitation occurs 

during the months of October through April, though 

Who uses Nisqually River water? 

 Around 83,000 local residents use 

river water, or water from 

underground aquifers. This water goes 

to irrigation, drinking and recreational 

opportunities. The Nisqually Tribe also 

relies on the salmon that spawn in the 

clean river water for food and income. 

 The 43,000 residents of Olympia 

obtain nearly 80% of their drinking 

water from within the Nisqually 

Watershed. The water is sourced from 

an underground aquifer. Residents also 

enjoy quick access to the watershed for 

recreation and fishing opportunities. 

 Tacoma Public Utilities operates two 

hydroelectric dams that power around 

41,000 homes annually.  

 Native fish, plants and animals rely 

on clean and abundant water to live. 

Meeting the needs of both natural 

systems and people can be a challenge.  
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rain showers can occur at any time. The dry season is relatively short, which means that the river 

often runs at its highest level during the winter months, and drops to lower levels during the 

summer. While the region is wet and has historically met most water demands, the number of 

people who rely on Nisqually Basin water is increasing rapidly. 

Between local residents and the cities of Olympia and Tacoma, approximately 167,000 people rely 

on Nisqually water for electricity or drinking water. The water is sourced from both surface and 

ground water supplies. Olympia, Yelm and the Nisqually Indian Tribe tap into deep underground 

aquifers, while Eatonville draws its water directly from the Mashel River. Furthermore, the city of 

Tacoma operates two large hydroelectric dams on the Nisqually River: Alder and La Grande Dams. 

Combined, these two dams produce an annual average of 573 million kilowatt-hours of electricity, 

or enough to power around 43,000 homes34.  

The Puget Sound region is one of the fastest growing areas in the nation and the Nisqually 

Watershed is no exception. Current projections estimate that an additional 20,000 people will call 

the area home by the year 202035 36. While growth can certainly benefit aspects of economy and 

culture, it also implies challenges for supporting resources. The lower watershed is fortunate 

enough to have access to large aquifers that provide stable water sources, provided that surface 

water sources can recharge aquifers sufficiently. And although water resources are more secure 

here than in other areas, significant growth in the region will continue to provide challenges for 

managers in the coming years. 

Trends in water timing 

Closely linked to the concept of water quantity is the idea of water timing. As opposed to the total 

amount of water, timing refers to the season that water is available. Historically, western 

Washington has long and wet winters, leading into a relatively short and dry summer. According to 

data from Western Regional Climate Center, the wettest months in the Olympia area are November, 

December and January, with average rainfalls of over 8 inches each month. In contrast, the month of 

July is dry, with average precipitation of less than an inch37. At the same time, water demands 

increase when it is least available38, with the exception of hydroelectric production, for which 

demand is greatest during the rainy season.  

However, the Nisqually Watershed features several forms of natural reservoirs: glaciers, snowpack 

and aquifers. Despite variance in the timing of precipitation, these forms of water storage ensure 

that water is available for users year-round. On top of that, the artificial Alder Reservoir contains 

                                                             

34 Tacoma Public Utilities. (2014). Nisqually River Project. Retrieved 2014 9-9 from Tacoma Public Utilities: 

www.mytpu.org/tacomapower 
35 Thurston Regional Planning Council. (2012). Population Forecast Allocations for Thurston County 
36 Pierce County. (1994). Title 19A – Comprehensive Plan 
37 Western Regional Climate Center. (2014) 
38 WA Department of Ecology. (2012). Focus on Water Availability: Nisqually Watershed, WRIA 11. 

https://fortress.wa.gov/ecy/publications/publications/1111016.pdf 
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water used for hydroelectric production year round. Without complications caused by climate 

change, it has been possible to manage and mitigate for discrepancies in water timing. Changing 

conditions, however, are having a profound impact on local water timing—see page 39 for more 

details. 

Current water quality 

State, tribal, federal, and local entities have measured water quality throughout the Nisqually 

Watershed for many years. The motives are different—policies, planning or education—but the 

bottom line is the same: high quality water is vital for providing a high standard of living, thriving 

fish habitat and more. At the current baseline level, water quality in the river basin is generally at a 

higher standard than other areas across the state. However, there are some issues worth noting.  

The Environmental Protection Agency (EPA) monitors water bodies, and lists all impaired sources 

on the 303(d) list, as required under the Clean Water Act. There are a small number of sites within 

the basin that are listed on the 303(d), including portions of the Nisqually River, Ohop Creek, the 

Nisqually Reach, Red Salmon Creek, Lynch Creek and McAllister Creek39. The Nisqually River Basin 

Water Quality Implementation Plan outlines reasons for listing and methods to improve water 

quality (See Table 6). 

Table 6. Water bodies on the 303(d) list and suggested water quality improvement methods.  Source: WA Department of 

Ecology. 2007. Nisqually River Basin Fecal Coliform and Dissolved Oxygen Total Maximum Daily Load: Water Quality 

Implementation Plan 

Water Body Problem Parameter Suggested Improvement Methods 

Nisqually River Fecal coliform bacteria Reduce storm water runoff   

Reduce pet waste 

Perform monitoring in basin – on-going 

Nisqually Reach Fecal coliform bacteria Replace failing sewage systems 

Red Salmon Creek Fecal coliform Remove adjacent livestock – completed 

Perform monitoring – on-going 

McAllister Creek Fecal coliform and 

dissolved oxygen 

Shellfish pledge (incentive program) 

Replace failing sewage systems 

Perform monitoring – on-going 

                                                             

39 Washington State Department of Ecology. (n.d.) Water Quality Assessment for Washington: 303(d)/305(b) 

integrated report viewer. Retrieved 2014 9-10 from Department of Ecology: www.apps.ecy.wa.gov 
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Water Body Problem Parameter Suggested Improvement Methods 

Ohop Creek Fecal coliform Reduce storm water runoff (Eatonville)  

Reduce pet waste 

Riparian restoration – on-going 

Perform monitoring – on-going 

Lynch Creek Fecal coliform Reduce storm water runoff (Eatonville) 

Reduce pet waste 

Use low-impact development (Eatonville) 

Perform monitoring – to be established 2015 

Climate Change Impacts to Water Resources 

Climate change will impact all aspects of life in the 

Nisqually Watershed, and water resources are no 

exception. Warming air temperatures and changes in 

precipitation patterns will lead to a shifting hydrology, 

an increase in heavy precipitation events, warmer 

waters, rising sea levels, and increasingly acidic 

oceans. Each stressor holds large ecological and social 

consequences, and most are already occurring. These 

changes will impact economies, both locally and 

regionally. 

In recent years, the hydrology of the Nisqually 

Watershed has begun to shift from historic patterns. 

Increased rainfall and decreased snowpack, coupled 

with warming air temperatures has resulted in an 

earlier spring runoff. Additionally, more water is 

available during the winter months and less is 

available during the summer. Two main influences are 

behind the hydrologic shift: melting snow and ice, and 

increased rain. Snow and ice are natural forms of 

water storage while rain is quickly released back into 

the soil and rivers. However, April 1st Snow-Water 

Equivalent (SWE) has decreased, and will continue to 

do so which implies a shrinking snowpack. This trend 

has been documented extensively at Mount Rainier: 

glaciated areas at the park declined by 6.7% between 

Figure 11. Projections for combined monthly average 

total runoff and base flow over the entire basin 

expressed as an average depth (Units: in).  Source: 

Climate Impacts Group at the University of 

Washington, 

http://warm.atmos.washington.edu/2860/ 

 

http://warm.atmos.washington.edu/2860/report/
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1970 and 200740.  Further, the amount of snow received annually is projected to decrease by as 

much as 70% by the 2080s41. The Nisqually Glacier is also receding rapidly: between July 2006 and 

May 2014, the glacier receded an average of 1 meter every ten days42. In place of snow, winter 

rainstorms are increasing. Although total annual precipitation has not changed significantly, an 

increase in winter rain reduces the long-term water storage that snow provides. Figure 11 depicts 

hydrologic projections for the Nisqually River in the coming decades.  

Not only is more rain expected to fall during the winter it is also more likely to fall as a heavy 

downpour. As air increases in temperature, it is able to hold more moisture. When that moisture is 

released, it’s often suddenly. This increases the chance of flooding and heavy erosion, impacting 

water quality and posing risks to safety and infrastructure. Already, flooding is identified as the 

most costly natural disaster in the region on an annual basis43 costing Thurston County residents 

over $10 million in uninsured property loss between 2007 and 200944. The Nisqually River floods 

to some level nearly every year, damaging property and threatening lives. According to Pierce 

County data, two residents have jointly claimed ten repetitive losses due to flooding along the 

Nisqually River45. Mount Rainier National 

Park has had experienced flood damage too: 

on November 6 and 7, 2006, the park 

received nearly 18 inches of rain in 36 hours. 

The ensuing floods exceeded anything the 

park had experienced in its history. As a 

result of the flooding, the park was closed for 

six months to complete repairs and 

estimated total damages of over $36 

million46. 

Flooding is already an issue of concern and 

climate change will exacerbate current 

problems.  An increased frequency of heavy 

downpours increases the likelihood of 

flooding occurring. Floods threaten lives and 

property. Likewise, commuters are negatively impacted by road closures and infrastructure 

damage. In particular, floods along the I-5 corridor essentially shut down travel from Olympia, 

                                                             

40 Sisson, T.W., J.E. Robinson, D.D. Swinney. (2011). Whole-edifice ice volume change A.D. 1970 to 2007/2008 

at Mount Rainier, Washington based on LiDAR surveying. Geology 36(7):639-642 
41 Snover et al. (2014) 
42 Data compiled by Beason, S. (n.d.) 
43 Thurston County Regional Planning Council. (2009). Thurston County Natural Hazards Mitigation Plan. 

Thurston County, Olympia WA 
44 Tetra Tech. (2013). Thurston County Flood Hazard Mitigation Plan. Seattle. Prepared for Thurston County 

Planning Department 
45 Pierce County. (2009). Natural Hazards Mitigation Plan 
46 Bullock, A. B, Mummart J, King R., Walkinshaw, E. (2009). The Flood of 2006 Report: 2007 & 2008 Updates.  

Figure 12. The protected Nisqually estuary provides vital 

habitat for crabs, migratory birds and fish. Sea level rise and 

ocean acidification threaten the ecosystem and the countless 

species that live there. Photo: Morgan Greene 
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Tacoma and Seattle. A recent example is the January 2009 flooding event that closed 20 miles of I-5 

for several days47. As climate impacts persist, the challenges of maintaining open roads will increase 

with an increasing flood rate.  

Climate change is also impacting water quality. Water temperatures are increasing across the 

nation and as the air continues to warm, so will the water48. Not only is warm water fatal for 

salmon, it also can impact other aspects of water quality. Water that has a higher temperature holds 

less dissolved oxygen than cold water and can encourage algae growth. Combined, these 

consequences would make Nisqually waters much less habitable for cold-water fish species, 

particularly salmon. Salmon are culturally and economically important throughout the watershed 

and especially for the Nisqually Tribe. Additionally, salmon carcasses provide nutrients and food for 

hundreds of species. Declines in salmon populations would therefore negatively impact economic 

and cultural integrities, as well as the ecological well-being of the watershed.  

Unfortunately, the Nisqually freshwater is not the only resource at risk. Climate change is also 

impacting the salty waters of Puget Sound. As glaciers melt, sea levels rise. In the South Puget Sound 

region, land subsidence is compounding the issue: the region is sinking at a rate of 2mm (0.08in) 

per year49. These forces combined will make the south Puget Sound region the most susceptible to 

costal degradation in the whole state. In fact, scientists predict sea level rises of around 20cm 

(7.8in) by the year 205050. The downstream urban areas of Olympia and Tacoma, both of which are 

port towns, could face large infrastructure damage costs as ocean water crests normal heights. 

Locally, sea level rise will have large impacts on the Nisqually estuary and nearby roads, including 

Interstate 5. Essentially, I-5 limits the estuary to its current boundaries, providing little chance for 

the vital ecosystem to move further upstream as a response to sea level rise. As a result, critical 

salmon and migratory bird habitat risks being inundated and lost. In a more social context, sea level 

rises could flood I-5, particularly during high tide events. The interstate serves as the only 

reasonable commute for many workers in the south Puget Sound region; flooding could cause not 

only infrastructure costs, but also job loss.  

Lastly, climate change is causing the increased acidification of oceans. Each year, oceans sequester 

enormous amounts of carbon. Although it may sound as though that’s a solution to the challenge of 

climate change, in fact it’s a problem in and of itself. As carbon enters the ocean, it reacts with water 

molecules to form an acid. Right now, the ocean is acidifying at a rate 10 times faster than any other 

time in over 50 million years and will increase by an additional 100-150% over historical levels by 

the end of this century51.  The increase in acidity impacts Puget Sound species that rely on calcium 

                                                             

47 Thurston County Regional Planning Council. (2009) 
48 Walsh et al (2014) 
49 Huppert, D.D., Moore, A., & Dyson, K. (2009). Washington Climate Change Impacts Assessment. University of 

Washington, Climate Impacts Group, Seattle 
50 Huppert et al. (2009) 
51 Washington State Blue Ribbon Panel on Ocean Acidification (2012): Ocean Acidification: From Knowledge to 

Action, Washington State’s Strategic Response. H. Adelsman and L. Whitely Binder (eds). Washington 

Department of Ecology, Olympia, WA. Publication no. 12-01-015 
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carbonate to form and maintain shells and skeletons: as acidity increases, the availability of 

carbonate ions quickly decreases. The lack of calcium carbonate stunts development and increases 

the mortality of calcifier organisms. Additionally, more acidic waters can cause organism shells to 

dissolve, leading to the death of species. Over 30% of Puget Sound species are calcifers, including 

oysters, geoducks, mussels and crabs52, all of which are important ecologically, culturally and 

economically. The species are a source of income and subsidence for the Nisqually Tribe and other 

commercial companies. They also serve as an important food source for fish, including salmon, and 

bird species. In other words, the demise of shellfish species has ripple effects across multiple 

sectors.  

Ecosystem Services and Prioritizing Water Risks 

Each water risk identified during the planning process is vital to the success of the Nisqually 

Watershed. However, because the watershed is resilient in many ways already, some stressors are 

more critical than others. As a part of the planning process, the core team completed an exercise in 

order to prioritize each water stressor. The team considered ecological and human consequences, 

likelihood of occurrence and the ability to respond before giving each stressor an overall ranking of 

high, medium or low. The goal: help focus the group’s planning and implementation efforts. The 

following tables list ecosystem processes and benefits that the team determined to be a high level of 

priority.  

Table 7. The following ecosystem processes were ranked as a high priority according to the Nisqually core team planning 

process. These processes are at risk due to non-climate and climate influences. 

Stressor 
Ecosystem Process at 

Risk 
Definition 

Competing water uses Water Quantity Water quantity relates to the amount of water 

available. As more people come to the region, 

the demands placed on our water resources 

will increase.  

Shifting Hydrology; 

Increased heavy 

precipitation events 

Water Timing Water timing relates to the season in which 

water is available. Currently, the Nisqually’s 

hydrology shows a disconnect between 

demand & supply. Climate change will 

accentuate that trend.  

Warming water 

temperatures 

Water Quality Warmer water temperatures decrease the 

amount of dissolved oxygen and increase the 

potential for algal blooms in freshwater and 

Puget Sound. Both impacts will degrade salmon 

habitat.  

                                                             

52 Washington State Blue Ribbon Panel on Ocean Acidification (2012) 
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Stressor 
Ecosystem Process at 

Risk 
Definition 

Increased heavy 

precipitation events 

Erosion Regulation Heavy downpours can lead to flooding and 

infrastructure damage, placing lives and 

property at risk.  

Sea level rise; Ocean 

acidification; warming 

water temperatures 

Formation of species 

habitat 

The ability for an ecosystem to provide habitat 

is important in determining overall health. Sea 

level rise, ocean acidification and warmer water 

temperatures degrade fish habitat in 

freshwater and marine ecosystems.  

Table 8. Climate change will impact many ecosystem services which benefit rural and urban users alike. The following were 

all ranked as a high priority during the planning process. 

Stressor Ecosystem Benefit at 
risk 

Stakeholder Definition 

Competing uses; 

shifting 

hydrology; sea 

level rise 

Drinking water Town of Eatonville; to 

a lesser extent: City of 

Olympia; City of Yelm; 

Nisqually Tribe 

Tens of thousands of people 

utilize Nisqually water on a 

daily basis to provide clean 

drinking water. An additional 

20,000 people are expected 

to move to the area soon.  

Shifting 

hydrology; 

competing uses 

Hydroelectric 

production 

City of Tacoma and 

Tacoma Public Utilities 

Changes in the seasonal 

availability of water, 

combined with greater 

electric demands, may pose 

challenges in providing 

enough energy to the city of 

Tacoma.  

Shifting 

hydrology; 

competing uses; 

increased heavy 

precipitation 

events 

Crops and livestock Wilcox Farms; Schilter 

Family Farms; other 

family farms 

Increased demand for water 

uses, decreased summer 

water availability and an 

increased likelihood of 

winter flooding may cause 

crop and livestock damages. 
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Stressor Ecosystem Benefit at 
risk 

Stakeholder Definition 

Shifting 

hydrology; 

increased heavy 

precipitation 

events; warmer 

water; sea level 

rise 

Inland fisheries Nisqually Tribe; WA 

Dept of Fish and 

Wildlife 

Changes in critical stream 

flows and water 

temperatures may prove 

lethal to native fish, including 

salmon species.  

Increased heavy 

precipitation 

events; sea level 

rise 

Avoiding injury 

and/or property loss 

WA Dept of Emergency 

Management; 

homeowners in 

floodplains 

Increased heavy 

precipitation, like 

downpours, can increase the 

risk of floods, placing lives 

and property in harm’s way. 

Flooding may also cause 

infrastructure damage. 

Increased heavy 

precipitation 

events; sea level 

rise 

Transportation/other 

infrastructure 

WA Dept of 

Transportation 

Fresh or saltwater flooding 

may cause road or 

infrastructure damage. 

Flooding has caused millions 

of dollars of damage in the 

past. 

Sea level rise; 

ocean 

acidification  

Marine fisheries Nisqually Tribe; WA 

Dept of Fish and 

Wildlife; Puget Sound 

Partnership 

Increased ocean acidity and 

rising sea levels may harm 

shellfish and fish species, 

along with the economies and 

cultures that depend on 

them.  

Economic, Social and Cultural Impacts of Climate Change 

The economies, cultures and social environment of the Nisqually Watershed are closely tied to the 

natural world. While close environmental connections have fueled local restoration efforts, climate 

change is a new challenge that must be met head-on. Changing conditions will impact all people, 

though there are some who will face more severe consequences than others. Likewise, climate 

change impacts will extend far beyond the Nisqually watershed boundaries—downstream urban 

centers, namely Olympia and Tacoma, will also have notable challenges. However, the people who 

will be most impacted are those who receive cultural or economic benefits from the natural world, 

or who live in an area of close proximity to natural resources.  

One of the easier concepts to grasp is that of jobs and the economy. Within the Nisqually Basin, an 
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enormous number of people are employed in the natural resources field, or depend on the eco-

tourism industry. The timber industry is a prime example. Nationally, just 0.6% of those employed 

in the private sector work within the timber industry. Locally, the picture is much different. In 

Thurston and Pierce counties, over 1% of the private sector works in the field; in Lewis County, the 

number is nearly 11%53. Although Lewis County makes up a small portion of the watershed—

indeed, only the small town of Mineral lies within it—the figure is still important. It sheds a more 

accurate light on the importance of timber or forest products in the rural regions of western 

Washington. And although the amount of commercial timberland is in decline, a large amount of 

income stems from the forest.  

On a similar note, marine and freshwater fisheries provide both food and revenue to the Nisqually 

Tribe. According to the Tribe’s website, “The Nisqually have always been a fishing people. The 

salmon has not only been the mainstay of their diet, but the foundation of their culture as well”54. 

Today the Nisqually Tribe runs two fish hatcheries, a shellfish farm and acts as co-managers, 

alongside the state, on salmon recovery efforts. U.S. Forest Service data shows only 2.3% of the 

tribe’s population working in the farming, forestry or fishing field55, but almost all tribal members 

exercise their treaty rights each year. Of equal importance to the economic influence is the cultural 

significance of fishing. Many of today’s tribal members fish in the same spots as their ancestors 

before them. Fishing provides links to the Nisqually’s past. Yet at the same time, fishermen are 

restricted to these areas by treaties. Thus, in poor fish years, Nisqually fishermen suffer more than 

sports fishermen, who are not limited to treaty areas.  

Of equal importance is the impact of climate change on recreation opportunities. Trails are 

scattered throughout the Nisqually Watershed, but perhaps the greatest draw for tourists is Mount 

Rainier and its magnificent subalpine meadows. According to the park’s website, “the [subalpine] 

meadows are a favorite spectacle for park visitors, who flock to the mountains to see the elaborate 

wildflower displays”56. Approximately 1.3 million people visit Mount Rainier annually, providing 

spiritual, recreational or altruistic benefits. These benefits often go unnoticed or underappreciated 

but cannot be replaced. However, subalpine plant communities are facing significant challenges due 

to changing conditions, and are predicted to almost completely disappear in a matter of decades57. 

With these meadows serving as a large draw to the mountain, nature-related health benefits may 

decline greatly.  

Another consequence of decreased tourist rates is decreased revenue to gateway communities. The 

more than 1.3 million visitors of Mount Rainier National Park, the Nisqually National Wildlife 

Refuge and other public lands provide economic benefits to surrounding towns, including those of 

                                                             

53 U.S. Department of Commerce. (2013). Census Bureau, American Community Survey Office, Washington, 

D.C 
54 Nisqually Indian Tribe. (n.d.) Heritage. Retrieved 2014 25-9 from Nisqually Indian Tribe: People of the 

river, people of the grass: www.nisqually-nsn.gov/heritage 
55 U.S. Department of Commerce. (2013) 
56 National Park Service, Mount Rainier National Park. (n.d.) 
57 Mote et al. 2014 
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Elbe, Ashford and Eatonville. To put the potential losses into perspective, an analysis of the 2013 

federal government shut down is necessary. The shut down only lasted for about two weeks, yet 

caused tremendous economic impacts. A White House report estimates “that the shutdown led to 

over $500 million in lost visitor spending [at National Parks] nationwide, a significant economic hit 

to communities surrounding national parks and monuments”58. This provides a glimpse into the 

tremendous value public lands play in the lives of Americans and people worldwide. It also 

demonstrates the significant role public lands play in supporting nearby communities. Decreased 

visitation rates because of changing conditions could play a similar role as a government shutdown: 

less enticing climatic conditions may dissuade tourists from visiting public lands, generating less 

revenue and negatively impacting local towns.  

Further, floods place the health and safety of local residences at risk. Protecting lives and property 

is of great importance and increasing community resiliency against natural disasters can help lower 

costs, reduce loss of life and increase community wellness. However, those who live in floodplains 

have an increased sensitivity to the impacts of high waters simply because of where they live.  

In addition, the threat of wildland fire is increasing in the region. In fact, the number of people who 

live in the wildland urban interface (WUI)—areas where undeveloped land meets built 

infrastructure—is vast. Homes within the WUI area have a higher risk of burning during a fire 

because of the close proximity to flammable fuels. According to data from the University of 

Wisconsin-Madison Silvis Lab, approximately 136,685 acres of the Nisqually Valley is classified as 

high, medium or low-density WUI areas59. See Figure 14 for a detailed map of the WUI area. It is 

important to note that the impacts of wildland fire can ripple far beyond the wildland urban 

interface. These impacts often pose health risks, especially to the elderly or sick. The smoke 

produced from a fire can greatly decrease air quality and may increase illnesses like asthma. 

Likewise, the subsequent erosion following a fire can degrade drinking water quality.  

                                                             

58 Executive Office of the President of the United States. (2013). Impacts and Costs of the October 2013 Federal 

Government Shutdown. Washington, D.C 
59 Radeloff, V.C., Hammer, R.B., Steward, S.I., Fried, J.S., Holcomb, S.S, & McKeefry, J.F. (2005). The Wildland 

Urban Interface in the United States. Ecological Applications (15), 799-805 
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Figure 13. The stunning Mount Rainier dominates the regional skyline and serves as a major destination point for visitors to 

the Nisqually Watershed. Photo: Morgan Greene 
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Figure 14. Many residents in the Nisqually Watershed live in the Wildland Urban Interface, or WUI. In the event of a wildland fire, homes in the WUI are more susceptible burning than homes 

outside the WUI. As fire risk increases, creating resilient WUI communities is vital. Data source: University of Wisconsin-Madison; Map provided by Nisqually Indian Tribe GIS Program 
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Analysis and Recommendations 

“While you and I may not live to see all the fruits of our labor, we can act to see that the 

century ahead is marked not by conflict, but by cooperation; not by human suffering, but by 

human progress; and that the world we leave to our children, and our children’s children, will 

be cleaner and healthier, and more prosperous and secure.”  

 President Barack Obama 

Prioritized Risk Matrix 

he Nisqually community has always demonstrated an enormous commitment to protecting 

its natural resources. The cultural and economic linkages to the environment run deep 

among local citizens. The development of this climate adaptation plan is a chance for the 

Nisqually community to become leaders in fostering resiliency despite changing conditions. It is 

time to recognize impacts that are inevitable; indeed, climate change is already happening. The 

region is fortunate to have a high level of adaptation activities already in place, yet there is still 

room to do more. Through actions targeting planning, policy, monitoring, education, outreach and 

on-the-ground projects, the Nisqually Watershed can become a model in fostering community 

resiliency. One of the results of this climate adaption planning process was an assessment of 

impacts that are inevitable or highly likely. Though climate change will impact nearly every aspect 

of life, below are the ones the planning team deemed the most important: 

Forest Sector 

Risk Location Impacts Consequences 
Ability to 
Respond 

Risk 
Rating 

Forest 

fragmentation 

Rural Reduced ability to 

provide local 

climate regulation 

and water 

purification 

Reduced availability 

of timber resources 

and wildlife habitat; 

impacts to local 

economies 

Medium HIGH 

Land use 

conversion to 

non-forest 

uses 

Rural Reduced ability to 

provide erosion 

regulation and 

water purification; 

Loss of forest 

canopy 

Reduced availability 

of timber resources, 

wildlife habitat and 

passive use benefits 

Medium/L

ow 

HIGH 

T 
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Forest Sector 

Risk Location Impacts Consequences 
Ability to 
Respond 

Risk 
Rating 

Increased 

development 

Rural and 

urban 

Increased 

impervious 

pavement and WUI 

areas 

 

Reduced timber and 

wildlife availability; 

loss of recreation 

opportunities 

Low HIGH 

High impact 

forest 

management 

Rural Decreased ability to 

provide erosion 

regulation & water 

purification; Short-

term loss of forest 

cover 

Reduced wildlife 

availability, 

recreation 

opportunities and 

passive use benefits 

Medium TBD 

Shifting 

Hydrology 

Both Decreased ability to 

provide erosion 

regulation and 

water regulation 

Potential impacts to 

inland fisheries, local 

cultures and 

economies 

High MEDIUM 

Increase in 

natural 

disturbances 

Rural Decreased ability to 

control invasive 

species, insects and 

diseases 

Decreased ability to 

avoid property loss 

and injury, enjoy 

outdoor recreation 

and receive passive 

use benefits 

Low / 

Medium 

HIGH 

Species shift Rural Challenges in 

providing species 

habitat, with the 

potential to 

completely loose 

some plant 

communities 

Potential impacts to 

nature related 

outdoor activities, 

passive use benefits 

and local tourism-

dependent economies 

Low MEDIUM

-HIGH 
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Water Sector 

Risk Location Impacts Consequences Ability to 
Respond 

Risk 
Rating 

Increased 

demand 

Both Increase stress 

placed on available 

water quantity 

Conflicts over 

drinking water, 

hydroelectric 

production, 

agricultural uses and 

ecological systems. 

Medium MEDIUM 

Riparian area 

development 

Rural Decreased water 

quality, erosion 

regulation & 

formation of 

species habitat 

Degraded drinking 

water and fish habitat; 

Greater risk to lives 

and property 

Medium MEDIUM 

Shifting 

hydrology 

Both Changes to water 

timing throughout 

the year 

Increased demands 

over drinking water, 

hydroelectricity, 

agricultural and 

ecological uses; 

Difficulties protecting 

lives and property 

Low / 

Medium 

MEDIUM-

HIGH 

Warmer 

water 

temperatures 

Both Degraded water 

quality and 

fisheries habitat 

Negative impacts to 

inland fisheries and 

economies 

Medium HIGH 

Increased risk 

of winter 

flooding 

Both Degraded erosion 

regulation and 

water quality 

Impacts to lives and 

property, 

transportation and 

infrastructure and 

fisheries 

Medium HIGH 

Sea level rise Rural Loss of habitat, 

erosion regulation 

and flooding 

control 

Degraded marine 

fisheries, drinking 

water and passive use 

benefits. Damage to 

infrastructure 

Medium HIGH 

Ocean 

acidification 

Rural Degraded or loss of 

species habitat 

Degraded marine 

fisheries and nature 

related outdoor 

activities 

Low HIGH 
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Water Sector 

Risk Location Impacts Consequences Ability to 
Respond 

Risk 
Rating 

Aftermath of 

natural 

disasters: 

flooding and 

fires 

Both Reduced ability to 

provide erosion 

regulation and 

water purification 

Health impacts, loss of 

life and property, 

damaged roads and 

infrastructure, poor 

quality water 

Medium HIGH 

Developing an adaptation action plan 

Adapting to a changing climate won’t happen overnight, nor will it happen without the dedication of 

many people and organizations. Although numerous adaptation activities are already occurring in 

the Nisqually Watershed, there is still more to be done. In order to successfully implement this plan, 

more resources are required: 

 Funding is necessary to support restoration projects, purchase supplies and equipment and 

pay for staff time. Implementation funding should be available annually. 

 Staff time is needed to coordinate among partners, support restoration projects and train 

volunteers. 

 Expanded partnerships, particularly with urban and downstream communities, will ensure 

that all beneficiaries of the Nisqually Watershed reap the benefits of climate adaptation. 

Local partners are largely identified, but coordinating with the city of Olympia and Tacoma 

Public Utilities is still needed. 
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Strengths, Weaknesses, Opportunities and Threats 

To begin planning an action agenda, the core team completed a SWOT Analysis—an in-depth 

examination of strengths, weaknesses, opportunities and threats. Because the Nisqually River 

Council and Nisqually River Foundation rely heavily on partnerships between members, the scope 

of the SWOT analysis was the Nisqually Watershed.  

Strengths Weaknesses Opportunities Threats 

1. High level of land 

protection 

2. Baseline 

environmental 

conditions are high 

3. Good understanding 

of climate change 

among partners 

4. Strong education and 

outreach programs 

5. Large volunteer base 

6. Large aquifers 

provide water 

7. Strong grant writing 

skills 

8. Local government 

partners are gateway 

to regulations 

9. Local government 

partners are 

generally support of 

NRC actions 

10. Fairly broad 

community interest 

in environmentally 

friendly practices 

11. Ecosystem services 

report 

1. Encroaching 

development 

2. Not all NRC 

members 

attend meetings 

3. Climate change 

happening now 

4. Lack of public 

awareness in 

responsible 

resources use 

5. Lack of 

enforcement 

6. Federal/state 

entities are 

hampered by 

budget cuts 

7. Important 

ecosystem 

processes at 

risk due to 

climate change 

1. Working to increase 

NRC attendance 

2. Numerous climate-

related grant 

opportunities due 

late 2014/early 

2015 

3. Chance to coordinate 

monitoring between 

entities 

4. Good chance to start 

planning for 

adaptive 

management and 

vulnerabilities 

5. Tap into 

communities 

enthusiasm 

6. Involve high 

school/college 

students 

7. Utilize relationship 

with WCC/WSC 

8. Opportunity to 

participate in CSU 

implementation 

program 

9. High value of 

ecosystem key 

benefits 

1. Water rights and 

the “use it or lose 

it” dilemma 

2. Wasteful or 

unsustainable 

resource use, and 

a lack of 

awareness in the 

community 

3. Poor 

enforcement 

4. Potential changes 

in political 

agendas 

5. Natural disasters 

6. Lack of full 

community 

support 

7. Resistance to 

outreach efforts: 

“my way or the 

highway” 

8. Database entry is 

time consuming; 

efforts may halt 
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The SWOT analysis informed the remainder of the adaptation planning process. The next step was 

to examine each prioritized risk (see previous section) and to develop high-level goals that 

captured each risk. The planning team started by writing each risk on a sticky note. The notes were 

then grouped into the smallest number of categories possible. The exercise revealed the following 

groups: forests, freshwater, oceans and implementation. From there, the team developed four goals:  

 

Rural and Urban Adaptation Solutions 

Achieving success will require the use of multiple solutions and approaches. Climate adaptation 

must become a priority at the policy, planning, management and education level. Furthermore, 

adaptation efforts must be enacted in both rural and urban settings. Though seemingly worlds 

apart, the rural headwater conditions directly impact quality of life in urbanized, downstream 

communities. To make climate adaptation a success, collaboration between these communities is 

crucial. The team considered important factors in supporting both rural and urban efforts to 

implement these adaptation goals. These solutions, discussed below, eventually formed the basis of 

this plan’s action plan. It soon became obvious that solutions fall in five main categories: planning, 

policy, monitoring, on-the-ground conservation, and education and outreach.  

While many solutions overlap, some are unique to a particular community setting. In the rural 

Nisqually Watershed, for example, solutions fall largely in the monitoring, education, outreach and 

on-the-ground action categories. To start, monitoring local conditions will help inform land 

managers and local residents about the changes impacting their natural resources. By coordinating 

a watershed-wide monitoring program, it can be assured that gaps in knowledge and monitoring 

locations are filled. Similarly, sharing information gained through monitoring is equally important: 

in order to track trends and better understand local changes, all stakeholders must be informed. 

This solution follows the belief that knowledge is power: understanding local impacts will 

encourage informed policy, planning and land management decisions. It is also applicable in 

multiple sectors, because monitoring can occur in a forestry, freshwater or river delta context.  

Adaptation Goals 

Goal 1:  Restore and maintain forest cover that is healthy, resilient and widespread so that it 

provides cultural, recreational, ecological and economic benefits.  

Goal 2:  Maintain healthy freshwater ecosystems support thriving native fish populations 

while providing cultural, economic and social benefits. 

Goal 3:  Promote adaptation in the river delta environment by restoring it to a fully 

functioning ecosystem that is resilient to changing conditions and provides cultural, 

social, ecological and economic benefits.  

Goal 4:  Provide sustainable funding and strong, engaged partnerships in order to 

successfully implement climate adaptation activities.  
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At the same time, education and outreach tools help engage local residents and encourage 

ownership over adaptation activities. Citizen scientists—individual volunteers trained to collect 

data—can provide reliable data to natural resource managers. Citizen scientists programs 

encourage local residents to become more involved with their community and surrounding 

landscape. A number of existing programs, including the Nisqually River Education Project (NREP), 

Nisqually Land Trust (NLT) and Nisqually Stream Stewards (NSS) already utilize citizen scientists 

to collect invaluable data. It will be important to continue this trend, and to strengthen outreach 

efforts.  

Urban and downstream communities must also embrace climate adaptation, largely in the form of 

policy, planning, education and outreach. Downstream communities—Olympia and Tacoma, 

specifically—are directly impacted by the upstream conditions of the Nisqually Watershed. 

Education and outreach tools help increase public awareness surrounding the importance of 

headwater protection. Additionally, downstream governments can make strategic policy and 

planning changes in a way that enhances and restores upstream watersheds.  

Furthermore, climate change impacts present a unique opportunity for rural and urban 

communities to collaborate. In order to make climate adaptation a success, it is necessary for rural 

communities to recognize the impacts of their actions on conditions downstream. At the same time, 

urban centers must understand the benefits that healthy upstream watersheds can provide. 

Ecosystem services can no longer be taken for granted; they must be given proper value. For 

example, downstream water users should recognize restoration efforts upstream that enhance 

water quality, prevent flooding and provide recreation opportunities. There are many examples of 

payments for ecosystem services, including watershed service fees. In this case, downstream water 

users pay a small fee, which helps fund headwater restoration projects.  

Collaborative projects and partnerships benefit both rural and urban users. Climate change will 

impact all people. At the same time, adaptation can benefit all people too. Rural communities may 

face more direct consequences—like property loss due to wildland fire, or decreased job 

availability in the natural resources field—but urban communities will face severe obstacles too, 

like degraded water quality or road closures due to increased winter flooding events. By working 

together to increase watershed health, it is possible to minimize negative impacts both upstream 

and downstream. For example, restoring riparian zones in rural communities can help increase 

water quality by preventing erosion and flooding. This helps prevent unnecessary infrastructure 

costs in both a rural and urban setting. Restoration projects are also an example of investing in local 

communities, making it more desirable to visit.  

Adaptation activities can reduce the burden of climate change on certain members of society. As 

discussed earlier, the Nisqually Watershed has its share of vulnerable communities, including 

members of the Nisqually Indian Tribe, people employed by the timber industry, and those who live 

in areas prone to wildland fire or flooding. Targeted adaptation efforts can minimize the negative 

consequences of climate change and reduce an individual’s vulnerability. By protecting freshwater 

and marine ecosystems, for instance, the next generations of Nisqually tribal members can enjoy 

the same traditional food sources as their parents. Similarly, by increasing forest health and 

promoting responsible timber harvesting, the economically important forest products field can 
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remain a viable lifestyle. By working with landowners who live in vulnerable locations, it is possible 

to reduce the risks to life and property. Furthermore, by influencing policy to limit future 

development in sensitive areas, the number of vulnerable homeowners will not increase, even as 

local populations do.  

With climate change at the forefront of many scientific studies, news headlines and government 

policies, now is also the opportune time to coordinate this plan with that of regional climate 

adaptation efforts. The National Park Service, US Forest Service and US Fish and Wildlife Service all 

have their own climate change plans, applied locally at Mount Rainier National Park, Gifford Pinchot 

National Forest and the Nisqually National Wildlife Refuge. Likewise, Thurston County has 

completed considerable climate assessments in recent years; with plan updates occurring with 

relative frequency, it will be ideal to combine local climate change findings to that of the county 

plans. Although Pierce and Lewis Counties have completed fewer—if any—climate change 

assessments, it will be even more important to demonstrate the immediateness of climate change 

and the importance of adaptation.  

Throughout this climate adaptation planning process, the core team considered local and urban 

benefits, collaboration opportunities and regional projects. Over the course of several weeks, the 

planning team developed a list of recommended goals, objectives and strategies. These 

recommendations are outlined below.  

Summary of Goals and Strategies 

The four goals developed as a result of this adaptation planning represent long-term success. As 

such, a number of short-term strategies are necessary in order to make progress towards meeting 

these goals. It is also important to examine what successful implementation looks like. Developing 

specific outcomes outlines the desired results once a goal is achieved. These outcomes inform any 

related strategies or actions, and are outlined below. Additionally, the planning team developed a 

list of strategies and objectives designed to achieve each goal. Because climate adaptation will 

require the commitment of leaders at all levels of society, each goal has strategies revolving around 

policy, planning, monitoring, conservation actions, and education and outreach. These are also 

outlined below.  

Goal 1: Restore and maintain forest cover that is healthy, resilient, and widespread so that it 

provides cultural, recreational, ecological and economic benefits.   

Forest cover provides countless ecosystem services: it helps regulate local climate; provides habitat 

for countless animal species; and stabilizes fragile slopes and filters water. Forests are also 

important in local cultures and economies, and provide recreation opportunities for local residents 

and visitors. Therefore, through this goal we hope to achieve the following outcomes: 

1) Landowners are supported in sustainable management and more forest acres are 

placed under optimal management practices. 

2) Community members and neighboring urban areas recognize the ecosystem services 

forests provide that improve watershed health, most importantly air and water 
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purification, habitat formation, erosion regulation and recreation opportunities. 

3) Healthy forests and strong communities are resilient to wildland fire and insect 

outbreaks. 

Achieving this goal will require the use of many different solutions and strategies. Policy, planning, 

monitoring, education and outreach and conservation activities will be necessary in order to 

increase forest health while still supporting economic uses of trees. Both rural and urban 

commitment is vital, and widespread support can increase benefits for all people, both within and 

outside the Nisqually Watershed. The planning team recommends the following strategies as a 

means to achieve this goal: 

1) Conservation Strategies: 

a. Provide assistance to private landowners so that they can practice forest 

management in a way that enhances ecological and economic resilience. 

b. Enhance forest canopy cover, particularly in areas with snowpack, to regulate 

local climate and minimize the negative impacts of climate change. 

c. Increase urban tree cover, making city living more desirable and reducing the 

impacts of sprawl and urban heat islands. 

2) Monitoring Strategies: 

a. Monitor climate change impacts throughout local private and public forests by 

establishing a watershed-wide monitoring program that utilizes current 

programs and reduces the gaps in locations and/or data gathered. Share the 

data collected among community partners on an annual basis.  

3) Planning Strategies:  

a. Prepare for changing fire regimes by reducing the risk of catastrophic wildland 

fires, paying particular attention to infrastructure within the wildland urban 

interface (WUI).  

b. Provide input on planning updates regarding regulations around development 

in sensitive or vulnerable areas.  

4) Policy Strategies: 

a. Influence policy to limit development within sensitive areas, including the WUI 

and critical habitat areas.  

5) Education and Outreach Strategies: 

a. Develop tools to help homeowners in WUI areas better prepare for the risk of 

wildland fire. 
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b. Work with private forest landowners to encourage responsible and 

environmentally friendly harvest management. 

Goal 2: Maintain healthy freshwater ecosystems that support thriving fish populations while 

providing cultural, economic and social benefits. 

The freshwater ecosystems of the Nisqually Watershed support salmon populations that are 

essential in promoting local cultures. The fish also provide income, recreation opportunities and 

intrinsic value to the state of Washington. Through this goal, we hope to achieve the following 

outcomes: 

1) Native fish populations are healthy and large enough to support sustenance, commercial 

and sport fishing practices. 

2) Strong partnerships exist between all users of Nisqually freshwater ecosystems. 

3) Community members value the cultural and social importance freshwater plays in daily 

lives. 

High quality freshwater ecosystems are vital for wildlife, salmon populations and people alike. To 

achieve this goal, a variety of solutions will be necessary. The planning team recommends the 

following strategies: 

1) Conservation Strategies:  

a. Maintain programs that restore riparian areas and floodplains, including the 

Nisqually River Education Program, Nisqually Land Trust, and Nisqually Stream 

Stewards.  

2) Monitoring Strategies: 

a. Monitor climate impacts in freshwater ecosystems and share data collected with 

partners on an annual basis. This monitoring should enhance current 

monitoring programs by filling in gaps both in location and data collected. 

b. Monitor flood events, and share information with community partners. Ensure 

that WA Department of Transportation (WA DOT) is aware of winter floods.  

3) Planning Strategies: 

a. Include climate change impacts, especially a shifting hydrology, in local and 

regional plans.  

b. Prepare for an increased potential of winter flooding by documenting 

floodplains and vulnerable infrastructure.  

4) Policy Strategies: 

a. Influence policy to discourage or prohibit riparian area development in 
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locations not currently protected. 

5) Education and Outreach Strategies: 

a. Support programs that restore riparian areas and floodplains by training new 

volunteers and increasing public awareness. These programs include Nisqually 

River Education Project, Nisqually Land Trust and Nisqually Stream Stewards.  

Goal 3: Promote adaptation in the river delta environment by restoring it to a fully 

functioning ecosystem that is resilient to changing conditions and provides cultural, social, 

ecological and economic benefits.  

The Nisqually estuary is one of the healthiest in south Puget Sound. Yet climate change and the risks 

of sea level rise and ocean acidification pose new challenges to the vital ecosystem. The problem is 

compounded by existing infrastructure, namely I-5, which essentially blocks the estuary from 

moving inland. Through this goal, we hope to achieve the following outcomes: 

1) There is no net loss of estuary habitat, regardless of rising sea levels. 

2) Key infrastructure is protected against rising sea levels. 

3) Trends in ocean acidification are monitored and well understood. 

4) Shellfish and salmon populations are healthy and can support fishing activities. The 

Nisqually Tribe receives sustenance and economic benefits from shellfish and salmon.   

As with the previous two goals, accomplishing Goal 3 will require a vast array of solutions. It will 

also require the commitment of multiple partners, but local and regionally. The planning team 

recommends the following strategies: 

1) Conservation Strategies:  

a. Restore areas of the river delta and estuary system as needed to reflect changes 

in sea levels. 

2) Monitoring Strategies: 

a. Monitor ocean acidification and sea levels, and share data with community 

partners on an annual basis. This monitoring should enhance any existing 

programs by filling in gaps in location and/or data. 

3) Planning Strategies:  

a. Assess infrastructure that could be impacted by sea level rise and plan for 

hazard reduction or response efforts.  

4) Policy Strategies: 

a. Influence policy to better protect the Puget Sound ecosystem. 
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5) Education and Outreach Strategies: 

a. Continue to provide environmental education opportunities at the river delta to 

increase public awareness. 

Goal 4: Provide sustainable funding and strong partnerships in order to successfully 

implement climate adaptation activities.  

Climate adaptation requires time, effort, money, and the commitment of numerous people. In order 

to achieve all other goals, Goal 4 must first be pursued. The outcomes associated with this goal are: 

1) Secure funding is available to develop and implement restoration projects. 

2) Partners from multiple agencies and organizations are committed to the success of the 

plan and to climate adaptation as a whole. 

3) Community members are engaged and committed to adaptation success.  

4) Partnerships with the city of Olympia and Tacoma are established, and urban residents 

are aware of the importance of upstream conservation.  

5) The plan is routinely reviewed to ensure methods and actions are achieving expected 

outcomes, and are working towards achieving goals.  

While the previous goals work to protect specific natural resources—forests, freshwater 

ecosystems and the river delta—the final goal will be essential in plan implementation. Likewise, 

this goal will influence the success of each of the previous goals. In other words, without achieving 

and continually assessing Goal 4, achieving Goals 1, 2 and 3 will be much more difficult. Program 

funding, community support and strong partnerships are the essential ingredients in 

implementation. Therefore, the planning team recommends the following strategies: 

1) Include climate change adaptation as a part of the Nisqually River Foundation’s annual 

budget and the Nisqually River Council’s annual agenda. 

2) Find sustainable sources of funding to support implementation, including grants and 

Payments for Ecosystem Services. 

3) Maintain a robust stakeholder engagement plan, ensuring that local community 

members, downstream urban neighbors and vulnerable populations are actively 

engaged.   
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Plan Implementation 

uccessful implementation is long term, but is vital. Too often, plans become another 

document shelved and forgotten. However, the enormous challenge of climate change poses 

an obstacle too big to be ignored. The wellbeing of natural and human systems is at risk, and 

the resources on which we all rely will suffer many changes if adaptation measures are not taken. 

Without proactive action, our children’s children will grow up in a world without many of the 

beloved plants and animals that have defined cultures for thousands of years. As humans, we are 

the main force behind the rapid warming of our climate. This means we also have the responsibility 

to minimize negative impacts wherever possible. The development—and more importantly, 

implementation—of this adaptation plan will ensure that the people, plants and animals of the 

Nisqually Watershed do not face the unknown unprepared or uninformed. The Nisqually 

community has the unique advantage of living in an environment that is much healthier and more 

resilient than many surrounding areas. We cannot lose that momentum.  

In order to keep track of implementation efforts, it is important to establish short-term and long-

range priorities. These priorities should be reviewed regularly to ensure progress is being made. 

This adaptive management approach also allows for flexibility in the plan. As new knowledge is 

gained, goals are achieved and resiliency increases, it may be necessary to add, remove or change 

certain priorities and actions. At the time of writing this plan, the short-term implementation 

priorities are: 

1) Identify funding for initial implementation actions. This includes applying for grants 

to increase monitoring throughout the watershed, to maintain current restoration and 

outreach programs and to establish a database for sharing information.  

2) Identify responsible parties for un-claimed action items. While the planning team 

was able to recommend many specific strategies, successful implementation will occur 

only when all project partners have committed to achieve certain actions. Within the 

first year of implementation, all short-term action items will have a specific responsible 

party.  

3) Increase outreach efforts to the Nisqually Tribe and the cities of Olympia and 

Tacoma. The Nisqually Tribe is one of the most important beneficiaries of the natural 

resources in the watershed, and also has some of the most unique challenges to 

overcome. While the Nisqually Tribe is actively involved with restoring and maintaining 

a healthy watershed, it is important to include climate change as a basis for their 

actions. Likewise, establishing a strong partnership with the downstream communities 

of Olympia and Tacoma will ensure that ecosystem services do not go unappreciated.  

4) Compile list of current monitoring activities and determine gaps in locations and 

data. In order to establish a watershed-wide monitoring program, it is essential to 

understand current activities. Numerous agencies and organizations already perform 

monitoring in specific locations; by coordinating with these groups, it becomes possible 

to identify gaps.  

S 
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In addition, long-term climate resilience priorities will keep implementation on track in the years to 

come. Because the Goals of this plan are long-range, it is necessary to focus on specific actions to 

achieve. The long-range priorities are: 

1) Sustainable funding supports adaptation activities on an annual basis. Funding 

sources include both grants and non-grant sources, such as Payments for Ecosystem 

Services.  

2) Project partners meet annually to report on implementation progress, review lessons 

learned and develop new Work Plans. By keeping each partner accountable, 

implementation becomes at the forefront of actions.  

3) The greater Nisqually community is aware of and actively engaged in increasing 

climate resiliency. Continual outreach efforts and education opportunities can 

continue to promote the environmentally friendly culture of the Nisqually Watershed.  

4) Monitoring occurs throughout the watershed and tracks climate impacts in 

forests, freshwater and estuary habitats. Furthermore, the information gathered is 

shared throughout community so that all people are informed about local conditions. 

5) New development no longer occurs in sensitive areas, including riparian areas, critical 

habitats or the WUI. Existing developments are prepared for and resilient against 

natural disasters like fires and flooding. 
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Recommended Goals, Objectives and Strategies 

he climate adaptation planning process provided an in-depth examination of climate and 

non-climate stressors within the Nisqually Watershed. While some impacts are projections 

as of yet, many stressors are already prevalent. These stressors can negatively impact forest 

and water resources. Ultimately, this planning process led to the development of four long-term 

goals. To achieve these, more specific Objectives, Strategies and Actions were also brainstormed.  

The planning team used the following definitions when developing Goals, Objectives and 

Strategies60: 

 Goal: Goals are the overarching achievement you want to accomplish to address a specific risk 

or opportunity you have identified. Goals should be big picture but still specific and 

manageable.  

 Objective: An objective is a significant achievement that leads toward accomplishment of a 

goal. They are S.M.A.R.T—specific, measureable, achievable, realistic and timed.  

 Strategy:  Strategies are broad courses of action for accomplishing objectives. Strategies 

answer the question “How do actions come together to meet the objectives?”   

 Action: Actions are the specific tasks that must be taken as part of a strategy.  

With this in mind, the following are the climate adaptation recommendations for the Nisqually 

Watershed.  

                                                             

60 Model Forest Policy Program. 2014. Worksheet 19. 

T 
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Goal 1: Restore and maintain forest cover that is healthy, resilient and widespread to provide extensive ecological, recreation, 
economic, and cultural benefits. 

 Objective 1-1: Provide assistance to private landowners so that they can practice forest management in a way that enhances 

ecological and economic resilience. 

  Strategy 1-1A: Partner with Conservation Districts and/or Counties to share resources regarding land ownership and forest 

management practices. 

  Action Time Frame Responsible Party Deliverables 

  Compile and map forestland ownership Summer 2015 Morgan Greene Map produced 

  Integrate relevant climate information into 

materials for sustainable forest management 

Winter 2015 

 

TBD Develop forest management guidelines 

that include climate change 

  Strategy 1-1B: Work with Conservation Districts to develop a landowner outreach program that brings climate into management 

decision making. 

  Action Time Frame Responsible Party Deliverables 

  Host workshops highlighting climate impacts 

on forests 

Medium Term TBD – Conservation 

Districts & NRF? 

# of workshops held 

  Assist landowners in incorporating climate 

language in forest plan  

Long Term  # of landowners considering climate 

change in forest management 

 Objective 1-2: Enhance forest canopy cover, particularly in areas of snowpack, to help regulate local climate and minimize impacts of 

climate change.  

  Strategy 1-2A: Analyze forest cover in watershed  

  Action Time Frame Responsible Party Deliverables 

  Identify and analyze current canopy cover 

and trends 

TBD--Medium TBD Map 
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  Convene a committee of the NRC to 

determine where cover is needed 

TBD--Medium TBD Specific sites identified 

  Strategy 1-2B: Develop a program dedicated to increasing forest cover  

  Action Time Frame Responsible Party Deliverables 

  Identify priority planting sites TBD--Medium TBD Priority sites established 

  Determine ideal species for future conditions TBD—Long TBD Acquire plant species prior to planting 

  Plant trees TBD—Long TBD # of trees planting per site 

  Monitor tree survival post planting On-going TBD % of trees that survive 

 Objective 1-3: Monitor climate impacts throughout local forests and share data among partners to track changes and increase 

knowledge.  

  Strategy 1-3A: Form working group with scientists from Mount Rainier National Park, the Nisqually National Wildlife Refuge, UW 

Pack Forest, UW Climate Impacts Group, the Nisqually Indian Tribe and other organizations for the purpose of data collection and 

interpretation.   

  Action Time Frame Responsible Party Deliverables 

  Meet with scientists twice in 2015 to compile 

list of current activities 

Short—by 

December 2015 

Morgan Greene List of monitoring locations, data 

parameters and gaps  

  Establish new monitoring locations where 

needed 

TBD—medium TBD # of monitoring sites established 

  Train citizen scientists to collect data On-going TBD # of citizen scientist volunteer hours 

spent in field 

  Strategy 1-3B: Host an annual adaptive management meeting with the Nisqually River Council to share and interpret data results 

  Action Time Frame Responsible Party Deliverables 

  Schedule adaptive management meeting On-going NRC staff member 

(Morgan Greene) 

Data, strengths and weaknesses are 

discussed 
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 Objective 1-4: Prepare for changing fire regimes by reducing the risk of catastrophic wildland fires.  

  Strategy 1-4A: Partner with Departments of Emergency Management to conduct landowner outreach program that reduces the 

risk of structure loss due to wildland fire. 

  Action Time Frame Responsible Party Deliverables 

  Establish point of contact within Dept of E.M.  TBD TBD Partnership established 

  Utilize existing tools (i.e., FireWise) to 

connect with landowners 

Long term TBD # of landowners engaged; information 

included on NRC website 

  Assist landowners in making their home 

more resilient 

Long term TBD # of landowners with resilient homes 

 Objective 1-5: Influence policy to limit development within sensitive areas, particularly the Wildland Urban Interface and critical 

habitat areas.  

  Strategy 1-5A: Provide input on local, county and regional planning updates to ensure development policies remain relevant 

  Action Time Frame Responsible Party Deliverables 

  Review existing plans Short-Medium TBD Policy analysis 

  Identify policy gaps and model language to 

enhance policy provisions 

Short – Medium TBD Language developed 

  Develop a 3 year calendar of policy/plan 

update opportunities for engagement with 

new policy recommendations 

Short-Medium TBD Calendar developed 

  Engage directly in at least one policy update 

process in the next 3 years 

Medium TBD # of direct engagements; new policy 

reflects updated language 
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 Objective 1-6: Increase urban tree cover, making city living more desirable, reducing the impacts of urban heat islands and reducing 

sprawl.  

  Strategy 1-6A: Establish partnerships between NRC and Olympia and Lacey Urban Forestry Depts to collaborate on regional green 

infrastructure enhancements. 

  Action Time Frame Responsible Party Deliverables 

  Provide volunteers and expertise in species 

and plantings 

Medium NRC members # of volunteers; species acquired 

  Educate urban residents about rural-urban 

connections 

On-going (Long) TBD # of students engaged; # of community 

members engaged 

  Engage school children in tree planting 

activities  

On-going (Long) TBD # of student volunteers; # of at-risk 

youth volunteers 

 

Goal 2: Maintain healthy freshwater ecosystems that support thriving fish populations while providing cultural, economic and 
social benefits. 

 Objective 2-1: Maintain adequate resources to implement programs that restore riparian areas and floodplains. 

  Strategy 2-1A: Support efforts to find funding to maintain the Nisqually River Education Project, Nisqually Land Trust, Nisqually 

Stream Stewards and other programs. 

  Action Time Frame Responsible Party Deliverables 

  Apply for grants to fund NREP, NSS, and NIT 

programs 

On-going TBD Successful grant applications; programs 

continue 

 Objective 2-2: Reduce vulnerabilities related to increased winter flooding through targeted outreach campaigns and restoration 

activities  

  Strategy 2-2A: Partner with Dept of Emergency Management to develop outreach campaign that reduces risk of flood damage to 

homes in floodplains 
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  Action Time Frame Responsible Party Deliverables 

  Establish point of contact in agency  Short TBD Partnership established 

  Integrate relevant climate fact into existing 

flood awareness materials 

Short TBD Educational materials updated 

  Educate vulnerable landowners on steps to 

increase resiliency 

Medium TBD # of landowners engaged 

  Strategy 2-2B: Restore riparian areas by planting native trees and shrubs to reduce erosion and control flood water 

  Action Time Frame Responsible Party Deliverables 

  Support NRC member efforts to acquire 

riparian area land 

On-going NRC members # of acres acquired 

  Utilize student and adult citizen scientists to 

plant trees 

On-going NREP; NLT; NSS # volunteers engaged; # trees plants 

 Objective 2-3: Educate student and adult citizen scientists about relevant climate impacts through existing water quality monitoring 

programs 

  Strategy 2-3A:  Update existing water quality monitoring program curriculum to include relevant climate impacts 

  Action Time Frame Responsible Party Deliverables 

  Incorporate climate impacts into curriculum Short TBD – NREP, NSS Curriculum updated; # of citizen 

scientists engaged 

  Strategy 2-3B: Review monitoring locations periodically to ensure activities accurately capture watershed-wide changes 

  Action Time Frame Responsible Party Deliverables 

  Form committee of NRC members to review 

monitoring locations 

On-going TBD Monitoring locations reviewed; new 

locations established as needed 
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  Strategy 2-3C: Host an annual adaptive management meeting through the NRC to review and interpret monitoring results 

  Action Time Frame Responsible Party Deliverables 

  NRC members review and interpret 

monitoring results annually 

On-going NRC staff member 

(Morgan Greene) 

Data interpreted; ways to improve 

identified 

 Objective 2-4: Include climate change impacts, especially a shifting hydrology, in local and regional planning documents.  

  Strategy 2-4A: Strengthen relationship with Tacoma Public Utilities and provide input on next plan update. 

  Action Time Frame Responsible Party Deliverables 

  Create calendar of TPU plan update schedule Short NRC staff person 

(Morgan Greene) 

Calendar created 

  Develop list of climate impacts necessary to 

plan 

Short NRC members List developed 

  Provide direct comment to TPU plan update 

process 

Unknown TBD TPU plan update reflects climate 

impacts 

  Strategy 2-4B: Include climate change impacts to water in the Nisqually Watershed Stewardship Plan 

  Action Time Frame Responsible Party Deliverables 

  Convene NWSP committee to determine 

appropriate language 

Short Morgan Greene NWSP language updated 

 Objective 2-5: Protect riparian areas from further development through policy and regulations 

  Strategy 2-5A: Incorporate climate impact into current development restrictions 

  Actions Time Frame Responsible Party Deliverables 

  Research current development restrictions Short TBD Research complete 

  Develop guidelines for climate smart riparian 

development 

Medium TBD Guidelines developed 
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  Share guidelines during all local and regional 

planning updates 

On-going TBD New regulations reflect guidelines 

 

Goal 3: Promote adaptation in the river delta environment by restoring it to a fully functioning ecosystem that is resilient to 
changing conditions and provides cultural, social, ecological and economic benefits.  

 Objective 3-1: Monitor ocean acidification and share data throughout community. 

  Strategy 3-1A: Increase knowledge of ocean acidification at the Nisqually Delta 

  Action Time Frame Responsible Party Deliverables 

  Research current monitoring programs Short Morgan Greene Baseline understanding 

  Work with NIT and NNWR to increase 

monitoring efforts if necessary 

December 2015 Morgan Greene, 

Justin Hall, 

Nisqually Tribe, 

NNWR 

Monitoring efforts meet needs 

  Include ocean acidification as topic at annual 

adaptive management meeting 

On-going NRC staff member 

(Morgan Greene) 

NRC interprets data and improves 

program 

 Objective 3-2: Create resiliency in the Nisqually Delta through monitoring and land acquisition 

  Strategy 3-2A: Understand current climate impacts at the Refuge 

  Action Time Frame Responsible Party Deliverables 

  Attend the USGS climate impacts conference October 2014 Morgan Greene, 

Justin Hall 

Understanding of current projections; 

contacts at USGS established 
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  Work with NIT, NNRW, NRF and NRC to 

determine needs and next steps 

November 25, 

2014 

Morgan Greene, 

Justin Hall, David 

Troutt, Chris 

Ellings, Glynnis 

Nakai 

List of data needs compiled and given to 

USGS partners 

  Share on-going monitoring at annual adaptive 

management meeting 

On-going  TBD NRC interprets and improves monitoring 

program 

  Strategy 3-2B: Plan actions to protect tidal marsh and other habitats from rising sea levels 

  Action Time Frame Responsible Party Deliverables 

  Develop actions to protect current lands TBD TBD No net loss of estuary or tidal marsh 

habitat 

  Acquire upstream land if necessary to provide 

further habitat 

Long TBD # of land purchased sufficient to protect 

estuary 

  Raise the I-5 bridge so that it no longer 

restricts upstream movement of water 

Long TBD Bridge raised; no longer impedes the 

river or estuary 

 Objective 3-4: Provide comment on state and local policy that protects the Puget Sound ecosystem 

  Action Time Frame Responsible Party Deliverables 

  Develop calendar of plan update schedules On-going Morgan Greene Calendar developed 

  Develop list of items to be included in policy Medium TBD Items listed 

  Share list directly with plan managers On-going TBD Policy reflects NRC input 
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Goal 4: Promote sustainable funding and strong partnerships in order to successfully implement climate adaptation activities. 

 Objective 4-1: Include climate change as a part of the Nisqually River Foundation’s annual budget. 

  Strategy 4-1A: Develop climate implementation program to reflect plan goals  

  Action Time Frame Responsible Party Deliverables 

  Generate 3 year work plan 2015 NRF staff 3 Year Work Plan 

  Apply for NPLCC Climate grant in December 

2015 

December 2015 Morgan Greene; 

Justin Hall 

Successful grant application 

  Continue to apply for climate grants annually On-going NRF staff Successful grant applications 

 Objective 4-2: Utilize an adaptive management framework to update plan as needed  

  Strategy 4-2A: Discuss plan as a part of the NRC annual adaptive management meeting 

  Action Time Frame Responsible Party Deliverables 

  Plan discussed annually On-going NRC staff member 

(Morgan Greene) 

Identification of successes and failures 

  Update 3 year work plan to reflect input On-going NRC members 3 year work plans reflect adaptive 

management 

 Objective 4-3: Establish a Payment for Ecosystem Services (PES) program to fund implementation sustainably 

  Strategy 4-3A: Partner with the city of Olympia or Tacoma Public Utilities to establish PES program 

  Action Time Frame Responsible Party Deliverables 

  Convene committee to determine best PES 

program 

Long TBD PES program framework 

  Implement PES program Long TBD PES program provides sustainable 

funding sources 
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 Objective 4-4: Maintain a robust stakeholder engagement plan, ensuring local community members and downstream urban 

neighbors are actively engaged. 

  Strategy 4-4A: Inform Nisqually Tribal members of the impacts of climate change and steps to reduce consequences 

  Action Time Frame Responsible Party Deliverables 

  Partner with Nisqually Outreach 

Coordinator(s) to develop program 

On-going; start 

in short term 

TBD Outreach program developed 

  Provide educational resources to schools Medium TBD # of students engaged 

  Share information at community events Medium TBD # of events  

  Pending feasibility: use the Nisqually 

AmeriCorps to increase efficiency and 

resiliency in homes 

Medium TBD # of homes improved 

  Strategy 4-4B: Coordinate with Nisqually Stream Stewards, the Nisqually Land Trust and the Nisqually River Education Project 

annually include climate impacts in curriculum/community events 

  Action Time Frame Responsible Party Deliverables 

  Coordinate with Sheila, Don and Cris to 

include climate impacts 

On-going Morgan  Curriculum updated 

  Engaged citizen scientists with new 

curriculum 

On-going TBD # of community members engaged 

  Strategy 4-4C: Form new partnerships and strengthen existing ones with community members in Olympia and Tacoma. 

  Action Time Frame Responsible Party Deliverables 

  Meet with Andy Haub to discuss partner 

possibilities 

December 2015 Morgan, Justin Understanding of partnership 

possibilities 

  Meeting with Keith of TPU to discuss partner 

possibilities  

December 2015 Morgan, Justin Understanding of partnership 

possibilities 
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