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Foreword 
 

In 2012, the Model Forest Policy Program (MFPP), the Cumberland River Compact, Headwaters 

Economics and Western Shasta Resource Conservation District (WSRCD) came together to create a 

climate adaptation plan for Shasta County. 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 Shasta County presents 

the results of a community team effort, deep and broad information gathering, critical analysis and 

thoughtful planning. WSRCD 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 adaptation 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 and the assistance of Headwaters Economics. 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.  
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Executive Summary 
 

his plan was written to educate the community about the local issues involved in global climate 

change, discuss adaptation actions, elicit support for collaborative action from agencies and local 

organizations, and act as a guide for taking action. 

 

Shasta County is experiencing unpredictable weather, a rise in average ambient temperatures, periodic 

large storm events, and increased periods of drought due to impacts from climate change. This in turn 

jeopardizes the health of our forests and water resources and the economy that are dependent on them. 

Wildland fires, erosion, pest and invasive plant species infestations are expected to worsen and wildlife 

habitat will become additionally stressed. Water supply may become less predictable, and flooding and 

drought periods more frequent. This creates added risk to fishery resources, hydroelectric power 

generation, and local control of our precious water.  

 

To address these risks, many efforts are already being undertaken on a federal, state and local level to 

mitigate for, and react to, the changing climate. Federal, state and local agencies have developed, or are 

developing action or adaptation plans in relation to their interests. This plan attempts to recognize these 

disconnected efforts and identify opportunities to forge collaboration and fill gaps. This climate 

adaptation plan focuses on bringing climate resilience to Shasta County, CA by addressing forest, water 

and economic risks with adaptation strategies and opportunities in voluntary, collaborative initiatives.  It 

is intended to supplement existing planning and management efforts, and assist in moving the community 

toward more coordinated climate resiliency. The plan highlights options to give the community and its 

decision-makers flexibility. The climate adaptation plan is a proactive approach that maintains flexibility 

by developing alternative approaches to reach goals.  

 

As a result of community interest in climate change, the Western Shasta Resource Conservation District 

(WSRCD) formed a stakeholder team that includes representation from forestry, education, and federal, 

state and local governments.  This team participated in the Climate Solutions University one-year 

assessment and planning process of webinars, meetings and telephone calls to gain a common base of 

understanding of how climate change is likely to affect the counties’ resources and what gaps in 

information are present. The team performed literature searches and interviews with local experts 

regarding related economic, forest, and water resource issues. Through team meetings, email exchanges 

and telephone calls, the team collaboratively assessed these resource issues and developed adaptation 

strategies which are presented in this plan.   

 

The Introduction describes how this effort took place and explains the urgency for implementing the 

forest and water climate change adaptation strategies in Shasta County. This is followed by a discussion 

regarding how our economic situation is tied to our forest and water resources. The next two sections 

describe current conditions of forest and water resources and how they are at risk with the changing 

climate. The Analysis and Recommendation Section then summarizes the results from the assessments 

and identifies risk reduction measures that could increase resource resiliency to the impacts of climate 

change. Next, a Climate Adaptation Action Plan is presented which identifies specific steps that the 

community can take now to begin addressing some of the high priority risks. Predicted outcomes are 

T 
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presented in the next section to explain how implementing this plan will benefit the county’s communities 

and their natural resources. 

 

The following summarizes the broad climate adaptation goals identified in the plan. Specific local 

objectives and risk reduction measures are detailed in the plan. 

 

Major adaptation goals identified for Shasta County, CA:  

 

 Reduce the risk and manage the effects of catastrophic wildfire 

 Reduce erosion from areas disturbed by wildland fires and roads 

 Reduce the potential for infestations of pests and invasive species 

 Maintain healthy fish and wildlife species and improve accessibility to potential habitats 

 Maintain a clean, sustainable supply of water for social, public health, economic, and 

environmental purposes 

 Reduce the risks and prepare for consequences associated with flooding and drought 

 Ensure a local voice is heard in regards to federal and state water and land use policies 

 Promote resilience within our watersheds and communities to better adapt to the effects of 

climate change. 

 

Specific suggested measures suggested to focus on within the next year include:  

 

 Distribute the Forest and Water Climate Adaptation Plan for Shasta County to the community 

including decision makers, agency staff, organizational representatives and the general public.  

 Identify funding and secure a Coordinator position within the WSRCD or other entity to expand 

and lead the Climate Adaptation Team, perform climate education activities, and research 

available grants and funding to implement the risk reduction measures.  

 Develop and leverage partnerships with other agencies having overlapping interest and/or 

responsibility for climate change planning and adaption.  

 Update adaptation plan and prioritize risk reduction measures.  

 Analyze current economic values of recreation, restoration and ecosystem services in the County.  

 Engage in state and federal discussions regarding water policy. This would include tracking 

policy proposals, reporting back to partners, and bringing forth recommendations representing the 

interests of Shasta County. 

 Secure sustainable financial and in-kind support for the Shasta County Fire Safe Council.  

 Utilize and promote the WSRCD Climate Stewardship or other appropriate website to post 

pertinent climate change and related resource information.  

 

Implementation of the plan will call for a combination of educational outreach, policy and land use 

management decisions, and on-the-ground restoration activities.  Various planning team members will 

engage in aspects of the plan most relevant to their organization or agency’s work. Western Shasta RCD 

will seek resources to help coordinate implementation of the plan. The overall outcomes of successful 

implementation will lead to greater protection of the critical forested watersheds, more healthy streams 

and aquatic habitat, maintenance of economic stability through disaster risk management, healthy timber 
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and tourism economies, and adequate water supply and water quality to meet community and ecosystem 

needs.  

 

This plan is considered a living document that will grow and be modified by the community over time as 

implementation proceeds. It was written to educate the community about the need for the plan and the 

issues involved, show the need for taking action, elicit support for implementation, and act as a guide for 

taking action. The intent is to encourage voluntary cooperative approaches that can build resilience in 

Shasta County towards the impacts of climate change. 
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Introduction 
 

Background 

he Western Shasta Resource Conservation District (WSRCD), a government special district, has 

worked with agencies, businesses, and civic organizations implementing environmental and 

community improvement projects in Shasta County since 1957. The District does not receive any 

property tax revenue and is funded totally by service and grant agreements with various agencies, local 

government units, and organizations. Its mission is to “collaborate with willing landowners, government 

agencies and other organizations to facilitate the conservation and restoration of Western Shasta County’s 

natural resources”, and the WSRCD is committed to the environmental and economic stability of 

watersheds and citizens. Through the District’s efforts, our district now has Watershed Assessments, 

Management Plans and Wildfire Protection Plans for the majority of its watersheds. 

 

The District understands and respects the interconnectedness between our county’s natural resources to 

our community, economics and global environment. The long-standing working relationship that the 

WSRCD has with landowners, agencies and the public, allows it to be in a position to bring together 

diverse stakeholders to address common concerns regarding our natural resources. Due to potential effects 

from climate change, the WSRCD recognized the need to bring people together to assess the county’s 

forests and water resources, and develop strategies to ensure their health and the economic opportunities 

that they provide to the community.  

 

In 2006, WSRCD participated in the US Department of Energy’s WESTCARB Partnership for the 

purpose of researching how forestland in our area could be managed to reduce the impacts of climate 

change. The District took the lead on education and outreach including identifying and securing 

landowner participation. As a result of this effort, twelve sites with a total of 470 acres were reforested 

with native trees, and dialogue began with the community on the issue of climate change. The WSRCD 

recognized that many local, state, federal agencies and organizations have climate change information, 

goals and objectives that are not known to other each other or the general public. This disconnect between 

members of the community results in confusion and stalls projects that could benefit the county’s 

economy, environment and society as a whole. In February 2012, the WSRCD was accepted into the 

Model Forest Policy Program’s Climate Solutions University (CSU). Through the CSU experience, the 

WSRCD assembled and led a team of local stakeholders to assess forest and water resources in the 

county, and develop a plan for adaptation in relation to climate change. 

 

The core team for the Shasta County CSU effort includes local forest, water and health experts, 

representatives from the energy and transportation sectors, and members representing public and private 

landowners, and education and recreation interests. Members bring both their expertise and capabilities 

for outreach to the greater community to the effort. Members attended CSU webinars weekly and met 

with each other periodically throughout the year-long effort. Products were developed in a collaborative 

manner through email, telephone and in-person meetings. The following is a list of the core team 

members: 

 

 

T 



Forest and Water Climate Adaptation Plan, Shasta County, CA             Page 5 

 

Climate Adaptation Team Members 

 Robert Bailey - Natural Resources Conservation Service, District Conservationist 

 Leslie Bryan - WSRCD, Watershed/Climate Stewardship Coordinator  

 Kathy Callan - Retired Educator  

 Guy Chetelat - Regional Water Quality Control Board, Geologist 

 William Ehorn - Department of Water Resources, Senior Engineering Hydrologist 

 Elizabeth Hadley - Redding Electric Utilities, Legislative and Regulatory Analyst  

 Dr. Morgan Hannaford - Shasta College, Biology Department Chair  

 Clinton Kane - Whiskeytown National Recreation Area, Park Ranger for Resource Education 

 Christine Mai - Shasta Trinity National Forest, Hydrologist 

 Jim Nelson, WSRCD, Board Director and Retired CA Department of Fish and Game Biologist 

 Bob Rynearson - WM Beaty & Associates, Forest Land Management Company Land Department 

Manager  

 Minnie Sagar - Health Practitioner and Media Representative  

 Daniel Wayne - Shasta Regional Transportation Agency, Senior Transportation Planner 

 

Climate Change Overview  

Climate and weather are not the same thing; climate is long term, weather is short term. According to the 

Intergovernmental Panel on Climate Change, climate change “refers to a statistically significant variation 

in either the mean state of the climate or in its variability, persisting for an extended period (typically 

decades or longer)”. Generally speaking climate change refers to a well-documented, steady warming 

trend in global average air temperatures, and is related to the steadily increasing quantity of “greenhouse 

gases” in the atmosphere. The primary sources of these greenhouse gases (GHGs) are the burning of 

fossil fuels and deforestation. At current projected GHG emission levels (called “business as usual”) the 

global average temperatures are expected to rise 2-6 degrees Celsius by 2100, with widespread and 

increasing global impacts over time. In early January 2013, the National Oceanic and Atmospheric 

Administration announced that the year 2012 was the hottest year on record for the continental United 

States (Eilperin, 2013). Table 1 that follows depicts recorded average daily temperatures. 

 

 

 

 

Table 1: 2012: Hottest year on 

record.  Annual average 

temperature in the continental 

United States. 

Source: NOAA. The Washington 

Post. Published on January 8, 2013, 

1:00 p.m. 

 

http://www.washingtonpost.com/national/health-science/ocean-acidification-emerges-as-new-climate-threat/2012/09/30/8457e6e8-08b8-11e2-afff-d6c7f20a83bf_story.html
http://www.washingtonpost.com/national/health-science/ocean-acidification-emerges-as-new-climate-threat/2012/09/30/8457e6e8-08b8-11e2-afff-d6c7f20a83bf_story.html
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NASA Scientist James Hansen: 

 “Our new peer-reviewed study, published by the National Academy of Sciences, makes clear that 

while average global temperature has been steadily rising due to a warming climate (up about 1.5 

degrees Fahrenheit in the past century), the extremes are actually becoming much more frequent and 

more intense worldwide.  My projections about increasing global temperature have been proved true. 

But I failed to fully explore how quickly that average rise would drive an increase in extreme weather. 

It is no longer enough to say that global warming will increase the likelihood of extreme weather … 

our analysis shows that, for the extreme hot weather of the recent past, there is virtually no 

explanation other than climate change. When we plotted the world’s changing temperatures on a bell 

curve, the extremes of unusually cool and, even more, the extremes of unusually hot are being altered 

so they are becoming both more common and more severe.” (Washington Post, August 3, 2012) 

  

What happens to the local weather at any given time can vary quite a lot, with a tendency toward 

increasingly extreme events. Due to the effects of climate change, communities across the world are 

experiencing extreme temperatures, extended drought and strong storm events. With these impacts come 

real challenges that affect local ecosystems and the services that they provide to the community, its 

citizens and economy. As a result, communities are responding by developing mitigation and adaptation 

strategies. Mitigation is directed at reducing the amount of greenhouse gases in the atmosphere through 

reduced GHG emissions and increased carbon sequestration. Adaptation, on the other hand, is directed at 

minimizing the harm from the impacts of climate change that cannot be prevented. Both are critically 

important efforts. This report focuses on adaptation strategies, while fully acknowledging that both are 

needed and some strategies can help with both mitigation and adaptation.  

 

Effective adaptation strategies allow communities to become more resilient to the effects of climate 

change. Increasing community resilience is vital to address as the Intergovernmental Panel on Climate 

Change in 2007 predicted global greenhouse gas emissions would increase by 25% to 90% (carbon 

dioxide equivalents) by the year 2030. Greenhouse gas emissions in the United States increased by 

10.59% between 1990 and 2010 (U.S. EPA, 2012). Additionally the world is on track to reach a 4° 

Celsius (7.2° Fahrenheit) increase in mean temperature by the year 2100 (World Bank, 2012). Adaptation 

options can be characterized as being resistant (delaying impacts to protect resources), resilient 

(encouraging ecosystems to recover after disturbance), and/or responding (facilitating transition of 

ecosystems from current to new conditions) (Millar et al, 2007). The need to develop adaptation strategies 

for our county is great due to the predicated risks to our natural resources associated with climate change.  

 

In Shasta County, we are already experiencing climate change impacts, and these impacts are expected to 

continue and escalate in coming decades. The county expects to continue to experience changes in 

temperature and precipitation affecting storms and flooding, seasonal shifts in stream flow, heat waves, 

vector biology, air pollutants, and food supply. As measured by the Department of Water Resources, there 

has already been a 10% reduction in Sierra Nevada average annual snow pack in the past 100 years. The 

department predicts that we will see a 25-40% reduction of snowpack in the next 40 years (California 

Climate Change Center, 2008). Less snow melt to runoff in summer means less predictability of water 

supply, and a likely reduction of water quality. Secondary effects will include impacts to farming 

conditions, pests and invasive species, frequency and severity of forest wildfires, water quality and 

fisheries degradation, and incidences of human and animal disease. 
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Furthermore, dispersed residential land use is known to increase per capita vehicles miles traveled and 

associated greenhouse gas emissions. Despite advancements in vehicle and fuel technology, forecasts 

generated through the ShastaFORWARD>> Regional Blueprint effort show transportation sector 

emissions are projected to more than double by 2050, thus exacerbating the climate change dilemma.  

 

The county’s watersheds are vital to a healthy water supply used for residences, business, and agriculture 

and for hydroelectricity. The watersheds of our region contribute a significant amount of the instream 

flow to the Sacramento River, with major downstream populations depending upon those waters. 

According to the Pit River Watershed Alliance, almost 20% of the Sacramento River water is supplied by 

the Upper Pit River Watershed alone. Less predictable water resources presents challenges for our county 

and the areas of California that depend on the water flowing from our watersheds and into the Central 

Valley system. These challenges will undoubtedly increase tension around the issue of water management 

in the state as well as cause uncertainty for users who depend on water within the county. 

 

Shasta County’s ecosystems are highly valued by its population and are integrally connected to its 

economy. Its forests and water resources provide timber, tourism, hiking, fishing and hunting 

opportunities. Each of these sectors and dependent industries are expected to be affected with climate 

change.  

 

The timber and tourism industry are poised to suffer huge losses across the Western U.S., Alaska, and 

Canada, as millions of acres of timber are infested with pine bark beetles, whose larvae have enjoyed 

enhanced winter survival because of warmer winters. In turn, the fish and wildlife resources that depend 

on the ecosystems will be affected, as will the related businesses. Drought and erratic weather patterns  

are expected to bring increased fire danger to our area that is already classified as high to very high fire 

hazard severity zones as defined by the California Department of Forestry and Fire Protection  

(CAL FIRE).  

 

Because the majority of our population resides on the valley floor, poor air quality conditions that can  

be caused from wildfire pose a serious human health threat. Elderly, children with developing immune 

systems, and people with chronic respiratory disease will be at an increased risk from air pollution 

conditions associated with wildfires. Traditionally we have very hot summers and increased temperatures 

could bring a greater rate of heat related illness and mortality. Local temperatures are predicted to 

increase between 3-5 degrees Celsius, or 5.4 – 9.0 degrees Fahrenheit (Hadley Center, 2007). People with  

a lower socioeconomic status and people with chronic health conditions will be especially susceptible  

to heat related illness and mortality. With much of Shasta County being considered economically 

disadvantaged by the State of California, the number of residents in jeopardy will be significant. 

 

Protecting the county’s forest and water resources from the predicted effects of climate change is 

necessary to maintaining the county’s viability. Changes to our ecosystems will impact our county’s 

economy and the health of its residents. Developing and implementing adaptation strategies can be an 

effective way to reduce harm while maximizing opportunities that may come from a changing climate.  
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Economics and the Environment 
 

Background 

.S. Department of Commerce 2011 data shows that Shasta County has undergone significant 

population growth over the past several decades: from 1970 to 2009, the population grew from 

77,980 to 181,099 people—a 132% increase. During the same period, employment grew from 

29,369 to 88,310 jobs—a 201% increase. Over the same time period personal income actually shrank 

from $1,788.4 million to $1,169.9 million, which represents today’s personal income of $6,468.9 million, 

when adjusted for inflation.  This represents a —a 35% decrease in personal income, when adjusted for 

inflation. Long-term steady growth of population and employment is no guarantee of personal income 

growth and that holds true when you look at Shasta County’s 16 % unemployment rate in 2010 

(compared to a state average of 12.4%) and a 6% decrease in the average earnings per job from 1970 to 

2009. 

 

If we examine the source of the population growth and the significant contribution of non-labor income to 

the Shasta County economy, an interesting connection emerges. From 2000 to 2009, when the population 

grew by 17, 317 people, 96% of the growth came from in migration, people moving into the area. During 

the same period, non-labor income (dividends, interest, rent, retirement, disability, etc.) grew from 40.4% 

of the total to 47.1% of the total, a 39% increase.  

 

According to data, Shasta County’s median age is 41 years with 88% of the population being Caucasian. 

The median household income is around $44,000 compared to $52,000 for the US. The bottom 40% of 

households in Shasta County accumulated approximately 11.6% of total income while the top 20% of 

households accumulated 57% of total income.  Shasta County has 16.5% people living in poverty 

compared to 13.8% in the US. With a 6% decrease in the average earnings per job from 1970 to 2009, and 

a nearly 10% increase in unemployment from 2000-2010, the economy does not seem to be the driving 

force behind the huge migration into Shasta County. Average earnings per job have been climbing slowly 

but steadily since about 1982 (a recessionary period) and again declined more recently during the current 

recession, but then rose again. Also, per capita income is rising even faster, driven in large part by the 

growth of non-labor income sources. It appears that retirees are moving to Shasta County for its quality of 

life and recreational opportunities.    

 

The economy in Shasta County is greatly connected to its natural resources. The mountains, forests, and 

waters entice people to the county to visit and recreate, as well as to take up residence to enjoy the quality 

of life that the environment provides. When people come to the county, they bring income from outside 

the area and contribute to our economy. Additionally, the forest, fish and wildlife provide opportunity to 

produce goods and services that creates employment and generates further income to the county. The 

information that follows in this section describes some of the key economic factors when considering the 

connection between our economy and our environment. 

 

 

U 
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Non-Labor Income 

Non labor income is a higher proportion of overall income in Shasta County (47.1%) than in the state of 

California (34.7%) and the Nation (35.5%) (U.S. Department of Commerce, 2011). From 1998 to 2009 

the change in non-labor income followed the same pattern, with Shasta County experiencing the fastest 

rate of change in non-labor income and the state of California and the U.S. experiencing sequential lower 

levels during that same period. A significant percentage (588% increase from 1970-2009) of this income 

is related to transfer payments, which includes government retirement and disability insurance benefits, 

medical payments such as Medicare and Medicaid, income maintenance benefits, and unemployment 

insurance benefits.  

 

Much of the non labor income is age related transfers (842% increase from 1970-2009) and believed to be 

primarily from the steady and continuing growth of the retirement community. As shown in Table 2, the 

percentage of Baby Boomer and retirement age population is growing significantly in the county. In 

addition to the area serving as a haven (rural lifestyle/small town feel with amenities comparable to a 

medium size city) for retirees, the pristine environment and recreational opportunities attracts many 

people to engage in a variety of water and land base recreational opportunities. It is apparent that 

maintaining this high quality of lifestyle enjoyed by all through the preservation/stewardship of local 

natural and cultural resources will have a major effect on visitors and residents and on the economic 

stability and future growth of Shasta County. 

 

  2000 2010* 

Total Population 163,256 176,906 

Under 18 42,674 40,706 

18-34 30,168 35,022 

35-44 24,433 21,194 

45-64 41,120 51,272 

65 and over 24,861 28,712 

Percent of Total   

Under 18 26.1% 23.0% 

18-34 18.5% 19.8% 

35-44 15.0% 12.0% 

45-64 25.2% 29.0% 

65 and over 15.2% 16.2% 

* The data in this table are calculated by American Community Service Office, 

Washington D.C. using annual surveys conducted during 2006-2010 and are 

representative of average characteristics during this period. 

 

Table 2: Age & Gender Distribution and Change, 2000-2010.* 

Source: U.S. Department of Commerce. 2011. Bureau of Economic Analysis, 

Regional Economic Information System, Washington, D.C. 
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Employment 

In 2009, 88.8% of the total private employment in Shasta County was within the services sector. In that 

same year, the top three service sectors were in retail trade (10,490 jobs), health care & social assistance 

(9,790 jobs), and accommodation and food services (5,739 jobs) (Department of Commerce, 2011). Of 

special note, between 1998 and 2009 employment in the services sector grew by 14 percent while the 

non-service sector experienced a decline of 26 percent. Also from 1998 to 2009, the three service sectors 

that had the most job growth were arts, entertainment and recreation (154.1% change), finance and 

insurance (60.3% change) and administration and support services (a 24.3% change). In 2010, the three 

service sectors that employed the highest proportion of people were trade, transportation, utilities (21.4% 

of total jobs), education and health (18.1% of total jobs), and leisure and hospitality (10.7% of total jobs). 

 

Since 1990 the service sector has accounted for 99 percent of new job growth in the U.S, the same as in 

Shasta County. Services consist of a variety of jobs ranging from high skills such as doctors and software 

developers to low wage, low skilled occupations such as in the food and tourist industry. The local trend 

of job growth shows a combined increase in education/health and in leisure/hospitality recreation (28.8%) 

implying the need to insure the stewardship of the local natural and cultural resources for both visitors, 

people relocating to the area (especially retirees) and the current constituents (including retirees) of Shasta 

and the surrounding counties.  

 

Travel & Tourism 

In 2009, the travel and tourism industry represented 17.72% of total employment in Shasta County. The 

industry includes retail trade; passenger transportation; arts, entertainment, and recreation; and 

accommodation and food, all of which provide goods and services to visitors as well as to the local 

population. From 1998 to 2009 employment in this sector grew from 6975 to 8278 jobs, which was an 

18.7% increase, while the non-travel and tourism employment only saw a 5.3 % increase. From 1998 to 

2009, arts, entertainment, & recreation grew from 524 to 1,326 jobs, a 153.1% increase (Department of 

Commerce, 2011).  

 

Private lands (Shasta Land Trust, Nature Conservancy, Shasta Caverns, other businesses such as resorts 

and marinas), and public lands (Forest Service, BLM, National Park Service) in particular, play a 

significant role in supporting the local economy by providing diverse opportunities for leisure and 

recreation in Shasta County and the adjacent counties.  

 

Industries in the county that depend on healthy forest and water resources include:  

 

 Recreation (hiking, mountain biking, hunting, fishing, water skiing, house boating, bird watching, 

snow skiing, snowmobiling, etc.) 

 Related service industries that serve tourists and residents (accommodations, restaurants, gas 

stations, stores, fishing guides, shops, etc.) 

 Timber industry & associated construction industry  

 

Local tourism efforts to draw visitors to the area focus on the city of Redding (Shasta County) as the 

epicenter of the “Golden Circle” (any area or destination within a 3-4 hour drive) surrounded by attractive 
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public lands and waters such as Whiskeytown-Shasta-Trinity National Recreation Area (NPS/USFS), 

BLM lands, Shasta/Trinity Dams (BOR), the nearby Lassen Volcanic National Park (NPS), Mount Shasta 

(USFS) and other areas providing a diversity of leisure and recreational activities.  

 

Effects resulting from climate change could have a significant impact on this industry and the community 

depending on how a changing climate affects the local environment and landscape. For example if lake 

levels drop in Shasta, Trinity and Whiskeytown lakes and/or the surrounding forests shrink or 

catastrophically burn as a result of climate change, recreation and leisure time spent in the county would 

likely decline dramatically and negatively impact this industry. A ripple effect would then take place on 

other economic sectors when visitor numbers decline, resulting in lower employment and low wage 

residents falling into poverty or relocating due to lack of employment. 

 

Public Lands 

Research has shown that an area rich in natural resources can attract tourists, increase local sale of goods, 

attract businesses, and create jobs thereby putting money back into the local economy. As the abundance 

of public land resources is one of the reasons Shasta County is able to attract and retain significant non-

labor sources of income, public lands are important to the well-being and economic growth of Shasta 

County; additionally, these non-labor sources of income can help stabilize economic downturns. The 

management of our public lands, then, with their forest and water resources, becomes a critical factor in 

promoting the health of Shasta County’s economy. On the other hand, these lands (which are federally 

managed) do not produce property tax revenues for local agencies. Furthermore, the Secure Rural Schools 

Act recently expired; counties throughout the West (including Shasta) with federal forests within their 

boundaries are facing serious economic troubles without the assistance of federal funds that primarily go 

toward schools and roads. Since 2001, counties with national forests in their boundaries have been 

compensated for lost timber revenue on federal land they cannot collect property tax. In fact, California is 

one of the biggest beneficiaries of the Act since it has nearly 21 million acres of national forest, or 61 

percent forest cover. In 2011, Shasta County received nearly $4.5 million in timber receipts for rural 

schools and roads.  It is questionable as to whether these funds will be reauthorized after the current year.  

 

The majority of land (58.3%) in Shasta County is privately owned. The next highest owner of land 

acreage in Shasta County (40.5%) is the Federal Government, primarily the Forest Service, Bureau of 

Land Management, and National Park Service. State owned land in Shasta County is small (1.1%) and 

Shasta County Local Government owns 0.1% of the land. Federal Lands are classified by three different 

types in Shasta County: Type A- National Parks, Natural Wilderness, National Monuments, Natural 

Recreation areas, scenic rivers, Wildlife management areas, Wildlife refuges, Research Natural Areas, 

Waterfowl Production areas, and areas of Environmental Concern; Type B - Wilderness study areas and 

inventoried road less areas; and Type C - Public Domain Lands, O&C lands, National Forests and 

Grasslands. In Shasta County 74.2% of Federal lands are designated Type C, followed by 25.2% Type C 

and 0.6% Type B.  

 

Communities in proximity to the public lands have benefited economically from visitors who spend 

money in hotels, restaurants, nearby ski resorts, gift shops, museums, theaters and other leisure and 

entertainment venues. While leisure and recreation activities are important economic components in and 
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of themselves, they also affect other forms of economic development when the very same visitors move 

families and businesses to communities they first visited as tourists.  

 

A recent report done by the National Park Service (NPS, 2012) showed that in 2010, 788,000 visitors to 

Whiskeytown National Recreation Area’s contributed $32.7 million to the park and nearby communities. 

The report explains that an analysis conducted by Dr. Daniel Stynes of Michigan State University for the 

National Park Service determined that this money supported 476 jobs in the local area. A breakdown in 

visitor spending showed the relative contributions to be lodging, food, and beverage service (52 percent), 

other retail (29 percent), entertainment/amusements (10 percent), gas and local transportation (7 percent) 

and groceries (2 percent).  

 

Health  

Public lands have more than direct economic benefits; access to public lands for recreation purposes has 

great implications for a community’s health. First, access to public lands allows those of lower 

socioeconomic status to have a place to recreate with friends and family that doesn’t involve the high cost 

of a gym membership. Second, time spent in nature has been shown to provide relaxation, reduce stress, 

decrease mental fatigue and restore clarity. Finally, access to nature has been shown to positively impact 

child development (Davis, 2008). 

 

Shasta County is defined by its natural beauty and our rural towns and larger cities are designed to 

incorporate natural resources rather than exclude them from people’s daily lives. The way we manage 

those natural resources can have either a negative or a positive impact on the health of our communities. 

So when one considers natural resource management, public health must be included, defined as the 

“science and art of preventing disease, prolonging life and promoting health through the organized efforts 

and informed choices of society, organizations public and private, communities and individuals” 

(Winslow, 1920).  

 

When taking a closer look at the connection between natural resource management and public health, we 

can start by looking specifically at the health risks associated with stressors incurred by our forest through 

certain management practices. Perhaps one of the biggest threats to Shasta County communities is 

uncontrolled wildfires. Smoke from wildfires contain a mixture of fine particles, that can hurt your eyes, 

irritate your respiratory system and can exacerbate symptoms for people who suffer from chronic heart 

and lung disease.  This latter segment of the population is especially meaningful for Shasta County since 

heart and lower respiratory disease are the top two leading causes of death for county residents (Shasta 

County Public Health, 2009).
  
Public health can also be threatened by the quality and quantity of our water 

supply and these threats can happen when forest management practices cause excess sediment, fertilizer 

and herbicides to enter and pollute our water supply. 

 

Another threat to public health concerns the quality and quantity of our water supplies. Some land 

management practices can cause excess sediment, fertilizers, and herbicides to enter our water supply 

system and pollute it. Excessive or improper use of pesticides, herbicides and fertilizers can result in 

water quality degradation as it gets transported during storm events into our streams and water bodies; 

this can adversely affect aquatic ecosystems and potentially impact domestic water supplies. Exposure to 

contaminated drinking water over time can lead to a variety of chronic health conditions including certain 



Forest and Water Climate Adaptation Plan, Shasta County, CA             Page 13 

 

Employment Share
Location 

Quotient
Employment Share Location Quotient

0.6% 0.1% 10.6

1.0% 0.2% 4.4

0.2% 0.4% 0.5

Shasta County CA vs. U.S. Shasta County CA vs. U.S.

Saw mills & Paper Mills

U.S.

Grow ing & Harvesting

Wood Products Mfg.

Shasta 

County 

CA
Timber Sector

0% 1% 2%

Shasta County CA U.S.

0.0 10.0 20.0

cancers and kidney damage (Zaslow & Herman, 1996). Sediment deposition can also decrease water 

supplies as our lakes and reservoirs physically fill up with sediment and the water holding capacity of 

these water bodies is reduced.   

 

The flip side to all this, is that there are many health benefits that can be reaped by communities when 

good land and water management practices are in place. These include, increases in water quality when 

forests are managed in a way that helps purify and clean surface water sources as well as conserve the 

quantity of water. Controlled burns are a great tool to reduce wildfire risks. Controlled burns not only 

help our community by reducing the risks of uncontrolled wildfires but this reduction in wildfires also 

reduces the potential for respiratory ailments.  Our forests are managed for the public’s benefit through 

providing a source for outdoor recreation.  This outdoor access promotes physically active lifestyles that 

help to lower the potential for chronic diseases like heart disease. Open space and other natural features in 

both rural and urban settings benefit physical and mental health.  There is also a link between public 

health and the use of our forest and water resources to enhance ecotourism. Promoting ecotourism has 

numerous economic benefits including stimulation of the local economy, more jobs; and the mental well-

being that goes along with being employed. 

 

Timber and Wood Products 

In 2009, employment in the timber industry made up at least 1.8% of Shasta County’s total private 

employment; this was over twice the national average (0.74%), and includes full and part-time 

employment (U.S. Department of Commerce, 2011). Private employment in the timber industry declined 

from 4.0% in 1998 to the aforementioned rate of 1.8% in 2009. While non-timber employment grew by 

9.8 percent from 1998 to 2009, private timber employment decreased by an average of 50.7%. The 

biggest declines in private timber employment were in sawmills and paper mills (57.6%) and wood 

products manufacturing (60.6%); private growing and harvesting jobs declined by 21.3%. In 2010, the  

 

 

 

 

 

Table 3: Percent of Total Private Employment in Timber Sectors,                                                               

Shasta County CA vs. United States, 2009. 

Source: U.S. Department of Commerce. 2011.                                                                                       

Census Bureau, County Business Patterns, Washington, D.C. 
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timber industry as a whole accounted for 1.6% of the total employment in Shasta County, and provided an 

average wage of $49,342, compared with an overall average wage in Shasta County of $37,373. Non-

employer timber proprietors (usually self-employed individuals with no employees) made up 0.9% of all 

the proprietors in Shasta County in 2009. Table 3, above, shows regional timber employment compared to 

the U.S. as a whole. 

 

In 2009, growing & harvesting had provided the highest percentage of business employment in Shasta 

county (location quotient score) (10.6), and wood products mfg. had the lowest (0.5). From 1998 to 2009, 

employment in the timber industry nationwide had declined, with Shasta County experiencing an even 

more significant decline in timber jobs than the U.S. as a whole on a per capitia percentage basis.  This 

signifies not only the strong tie between the Shasta County’s economy and the timber industry but also 

the risk posed by relying so exclusively on a single industry as an economic driver.  

 

Fisheries  

In 2001, the Natural Resources Conservation Service (NRCS) generated a report on the economic impacts 

of salmon fishing involving salmon from Clear Creek here in Shasta County. Although the report 

presented estimates in 1998 dollars, due to the prevalence of salmon in the county today, it is still 

valuable to review those estimates. The NRCS report examined the economic impact to the region in 

regards to both recreational and commercial fishing. It was noted that each individual fish originating 

from Clear Creek and caught and kept along the Sacramento River produced an economic impact of 

between $545 and $1,100. When fish were caught and kept through commercial fishing the range was 

between $22 and $46 per salmon, and through ocean recreational fishing the range was between $154 and 

$239 per salmon. The report concluded that an increase of fish populations brought an increase of 

economic activity, and that “every additional dollar spent on salmon fishing produces almost one 

additional dollar in total sales within the region” (Ransom, 2001).  

 

Wildland Fire 

Wildland fire is a common occurrence in the county. Costs associated with fires include direct costs for 

suppression activities and immediate damage to property. There are also indirect costs that include, but 

are not limited to, loss of property value, negative impacts to health, and reduction of ecosystem services 

that are important to water quality, quantity, and recreation. Combined, these costs can be very significant 

to individuals, the county, state and nation. A 2009 report by the Western Forestry Leadership Coalition 

highlights that the total cost resulting from wildland fires in the western United States can be twice to 

thirty times the amount of reported suppression costs (Dale, 2009).  

 

Economic Summary 

Today’s economy and the environment are interdependent. Shasta County’s quality of life—the richness 

of the surrounding natural environment and the abundant recreational opportunities—is a huge draw, not 

only for residents, but also for tourists. These residents and tourists help stimulate the local economy. 

Those who wish to live here including retirees also rely on and expect a healthy environment. Shasta 

County has a competitive economic advantage that can be built on due to its natural resources, beauty, 

pristine environment, and diverse recreational opportunities. Managing Shasta County’s natural resources 

to respond to a changing climate is key to our economic future. 
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Forest Resource Assessment  
 

Background 

hasta County forests have been a source of social and economic benefit throughout history. Today, 

as in the past, our forests have been a source of food, fuel, recreation, water, fish and wildlife 

habitat, and economic opportunity for citizens. This forest resource assessment is based on 

historical documents, regional government agency reports, academic reports, and local expertise in  

forest resources. 

 

Shasta County has an area of approximately 2.46 million acres and its vegetation cover types are quite 

diverse. Figure 1 shows tree dominated cover types in the county including acres dominated by conifer 

species, hardwoods, and a mixture of conifers and hardwoods.  
 

 

 

Figure 1: Tree Dominated Vegetation Cover Types. 

Data Source: http:www.biogeog.ucsb.edu/projects/gap/gap_data.html.

S 



Forest and Water Climate Adaptation Plan, Shasta County, CA                                                                                   Page 16 

 

Forestlands in Shasta County are owned by a variety of public and private landowners (Figure 2). The 

majority of forestland is publicly owned, and accounts for 1,010,799 acres while large private timberland 

owners own approximately 324,910 acres (Table 4).  
 

 

Figure 2: Major Forest Land Ownership. 

Data Source: LandStatus_v10.gdb (BLM-CA). 

 

 

 

Table 4 (a & b): Major Land Ownership by Acreage. 

Data Source: LandStatus_v10.gdb (BLM-CA). 

Large Private Timberland 

Landowner 

 

Acres 

Sierra Pacific Industries 215,574 

Roseburg 94,392 

Red River Forests 14,944 

Hearst 40,251 

Walker 66,010 

Fruit Growers Supply 81,432 

Total Acreage 512,603 

 

Public Landowner 

 

Acres 

U.S. Forest Service 729,729 

Bureau of Land Management 127,031 

National Park Service 109,166 

State of California 25,262 

Bureau of Reclamation 19,442 

Local Government 169 

Total Acreage 1,010,799 
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Conditions of the county’s forests and natural areas have continually changed through time and continue 

to do so. Although its activity has greatly declined, the forest industry remains important to the county. 

Both publicly and privately-owned timberlands produce wood products for use locally and outside the 

county. Figure 3 shows the weighted rate of harvest on private land within the county’s sub-watersheds 

between 2001 and 2010. The rate of harvest analysis was performed solely on Cal Fire Timber Harvest 

data from all Timber Harvest Plans (THP’s) submitted during the 10-year period and includes some that 

may not have been completed yet. The white sub-watersheds represent watersheds where there were no 

THPs submitted to Cal Fire during the 10-year period of 2001-2010.  

 

 

 

Figure 3: Weighted Rate of Harvest on Private Land 2001-2010. 

Source: CDFG – Region 1. 

 

Public Timber Management 

The public forestlands of the U.S. Forest Service (USFS) and Bureau of Land Management (BLM) are 

managed for multiple uses including timber and livestock production, mineral production, and outdoor 

recreation. National Park lands are managed to preserve natural and cultural resources for the enjoyment 

of the public, and for scientific purposes. Management within all federal public lands is required to follow 

National Environmental Policy Act (NEPA) impact review requirements, including the relationship of 

proposed actions to climate change.  
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Private Timberland Management  

Within the United States, California has the most extensive process for reviewing timber harvest plans for 

privately owned forests of any state. The primary governing statute in California is the 1973 Z’Berg 

Nejedly Forest Practice Act that requires landowners to submit plans to the California Department of 

Forestry and Fire Protection (CAL FIRE) for a multi-agency review and final plan approval. Agencies 

review the plans for compliance with state laws and regulations including the California Environmental 

Quality Act (CEQA), as well as federal laws and court decisions and other potential environmental 

concerns (Table 5). 

 

Agency Role 

CAL FIRE Lead Agency – Responsible for final plan review and 

approval. 

CA Dept. of Fish and Game Responsible Agency - Reviews plans for potential significant 

impacts to fish, wildlife and plants.  

Regulates Lake and Streambed Alteration Agreements. 

California Geological Survey Responsible Agency – Reviews plans for issues related to 

landslides, sedimentation, erosion and/or other geologic 

hazards. 

Regional Water Quality 

Control Board 

Responsible Agency - Responsible for enforcing the Porter-

Cologne Water Quality Control Act (Act) as well as the 

Water Quality Control Plan for the Central Valley Region 

(Basin Plan). The Act and the Basin Plan prohibit the 

discharge of materials that adversely affect the beneficial uses 

of the waters of the State. Regulates various permits and 

waivers of waste discharge. 

Table 5: Primary Agencies Involved in the CA Timber Harvest Review Process. 

Source: CAL FIRE & individual agencies.  

 

Despite being extensive, the review process has been found to be less than ideal. In 1994 the Little 

Hoover Commission found that California’s “Timber Harvest Plan process is complex, inequitable and 

costly, producing frustration for the administering state departments the timber industry and 

environmental advocacy groups” (Little Hoover Commission, 1994). Progress however has been made 

regarding the process.  

 

In 1999, a report was released by the Resources Agency of California and the National Marine Fisheries 

Service titled “Report of the Scientific Review Panel on California Forest Practice Rules and Salmonid 

Habitat”. This report documented the scientific review of California’s Forest Practice Rules and their 

effectiveness of protecting salmonid species, and provided recommendations based on the review.  

Additionally, the University of California in Berkeley provided an analysis to the CA Department of 

Forestry and Fire Protection (now CAL FIRE) on the issue of cumulative effects on water quality in the 

2001 report titled “A Scientific Basis for the Prediction of Cumulative Watershed Effects”. As the review 

process evolves, tension remains between stakeholders.  

http://www.dfg.ca.gov/wildlife/nongame/genplantsanimals.html
http://www.waterboards.ca.gov/laws_regulations/docs/portercologne.pdf
http://www.waterboards.ca.gov/laws_regulations/docs/portercologne.pdf
http://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/
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In 2011, there were concerns among some Battle Creek Watershed stakeholders that the practice of 

clearcutting was leading to high sediment loads in creeks within the watershed. To address the concern, 

Timber Harvesting Plan Review Team agencies formed the interagency Battle Creek Task Force and 

performed a rapid assessment to determine if the clearcutting was resulting in damaging erosion. The 

Team was not able to determine indirect impacts to water from clearcutting due to the limited amount of 

time for the assessment however they found no direct significant impacts. The Team did make note of 

negative water quality impacts due to private and public roads used during management activities. 

Recommendations made included ensuring the proper management of road systems, and further 

evaluation of potential logging practice impacts (2011, CA Resources Agency). While the report focused 

on Battle Creek, the erosion issue from roads has been occurring for some time throughout various 

watersheds in the county as well as elsewhere in the nation. The U.S. Supreme Court is expected to rule 

soon on a case from Oregon concerning application of Clean Water Act point source permit requirements 

to forest roads and ditches. Below is a photo taken in 2005 in the Upper Clear Creek watershed showing 

how roads can be a significant erosion source.  

 

 

 

 

 

 

 

 

 

 

Photo Credit: Leslie Bryan, 2005. 
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Fire and Pests 

Wildfire impacts Shasta County significantly. The Shasta County fire history map (Figure 4) shows the 

known extent of wildfire in the county. When looking at the map, it is important to note that while not 

apparent, some areas have burned multiple times throughout the years. It is also important to remember 

that fires vary greatly in intensity, and not all trees in colored areas necessarily burned or died. 

 

Figure 4: Fire History. 

Data Source: CAL FIRE/FRAP. 

 

While fire has been present throughout the past, the risk of future wildland fires in the county is great. In 

2000, Shasta County was in the 81
st
 percentile in the state when ranked by existing risk of wildfire (the 

amount of forested land where homes have already been built next to public lands). When ranked by 

future potential risk (the area of undeveloped, forested private land bordering fire-prone public lands), 

Shasta County is in the 97 percentile. Coupled with the increasing frequency and scale of wildfires in the 

region, the risk and burden associated with fire protection is cause for alarm.  

 

In 2009, CAL FIRE reported that when comparing the amount of structures destroyed, two of California’s 

20 largest wildland fires have taken place in Shasta County (Table 6). The fire known as the “Fountain 

Fire” took place in August 1992, and burned a total of 63,960 acres. The deadly and more destructive 

“Jones” fire took place in October 1999 when one person died, 26,200 acres burned and 954 structures 

were destroyed. Not only was there devastating loss of life and property, but also the total economic loss 

was obviously great.  
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In the summer of 2012 the Bagley Wildfire burned 46,011 acres of timberland in the headwaters of the 

McCloud River, Squaw Creek and Clairbourne Creeks.  Sizable local storms began to impact the roads 

and vulnerable watersheds in the burned area. Within a period of 10 days there was roughly 26 inches of 

precipitation that took its toll on the burn area. Numerous road failures have occurred in the area washing 

out about 25 stream crossings and causing road fill loss along many sections of road, Many of the roads in 

the area are still impassable, thousands of tons of  sediment have  washed into the streams and large 

volumes of burned debris and sediment have made the trek into Shasta Lake. While these storms were 

likely no more than a 25-35 year storm events, the fact that they occurred before the onset of winter (a 

shift of precipitation and flow seasonality) and that they were localized over one geographic area is 

something that is likely to become more of a normal occurrence with the onset of climate change.     

 

California’s Forests and Rangeland 2010 Assessment recognized not only forest fires, but also forest 

pests, as significant threats to forestlands. According to CAL FIRE, ten times more timber is lost in 

California to disease and insects than to fire. The assessment identified areas with timber and biomass 

assets already significantly damaged by wildfire and pest outbreaks and areas that are threatened by these 

dangers. The assessment analyzed where additional investments in management and risk reduction could 

enhance ecosystem services and commodity production. Areas identified as high, medium and low 

priority within Shasta County can be seen in Figures 5 and 6.  While there are many options for 

restoration activities, restoring timberlands is achieved primarily through planting (large areas that were 

killed and possibly fire salvaged) and through stand maintenance and road improvements. 

 
Table 6: 20 Largest California Wildland Fires (By Structures Destroyed). 

Source: CAL FIRE. 
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Figure 5: Priority Landscape for Risk Reduction - CA Forest and Rangelands 2010 Assessment. 

Data Source: CAL FIRE/FRAP. 
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Figure 6: Priority Landscape for Restoring Impacted Timberlands - CA Forest and Rangelands 2010 Assessment.  

Data Source: CAL FIRE/FRAP. 
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Land Use Patterns and Development Changes  

The interface between the built and natural environment is central to Shasta County’s general appeal and 

quality of life. However, continued growth and development has expanded and begun to redefine this 

relationship and the impact on the region’s natural, social, and economic conditions and opportunities.  

Forests and other open spaces are being impacted through development. The public benefits that are lost 

due to fragmentation and conversions can be significant. State and local land management agencies 

recognize this issue. Agencies have identified important landscapes and are developing strategies to better 

ensure a healthy green infrastructure meant to protect ecological integrity and the ecosystem services 

provided to society. 

 

Through the Forest and Rangeland Assessment, the State of California has identified areas where 

ecosystems may be at great risk due to anticipated local development. Areas have been identified as 

having high, medium and low risk with the highest risk areas being between Redding, Shasta Lake, and 

north of Bella Vista (Figure 7).
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Figure 7: Priority Landscape for Population Growth and Development Impacts - CA Forest and Rangelands 2010 Assessment. 

Data Source: CAL FIRE/FRAP. 
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Residential development has had a significant impact – from 1980 to 2000 Shasta County experienced a 

23% increase in acres of residential development. The average residential density, at 1.44 acres per 

person, is 60 percent greater than in other non-metropolitan areas in California. The average residential 

lot size in Shasta County is 3.4 acres, versus an average of 1.2 acres among the western states. According 

to current trend projections developed during the ShastaFORWARD>> Regional Blueprint effort, 35 

percent of the region’s environmentally sensitive lands in the valley floor and lower foothills will be 

developed by 2050 compared to only 12% today. This represents over 32,400 acres impacted. Similarly, 

40% or 8,856 acres of the region’s prime agricultural lands will be impacted by new development. This is 

compared to 18% or 3,901 acres today. Development of these acres will significantly reduce land 

available for food production, grazing, timber, mining, open space recreation, and other economic 

activities.  

 

These patterns and trends projected into the future will greatly increase the impact not only on prime 

agricultural lands, natural resource production lands, and sensitive habitat, but creates additional 

wildland-urban interface (WUI) lands as well. As defined by the National Fire Plan, the WUI includes 

areas “where structures and other human development meet or intermingle with undeveloped wildland.” 

In general, the WUI is an area rich in natural amenities, where both population and new housing are on 

the rise. In 2000, only 7.2% of Shasta County’s WUI areas were populated with homes, but over 9% of all 

homes in the region were built inside the WUI. By contrast, only 3.9% of homes in the eleven western 

continental states were built in the WUI. As development increases in the WUI, so does the risk of 

catastrophic wildland fires and the associated costs to protect life and property. Figure 8 shows the WUI 

areas in the county along with identifying major zoning designations.
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Figure 8: Wildland Urban Interface General Zoning Map. 

Source: VESTRA, October 2012. The WUI boundary lines represent a collaboration between WSRCD, Shasta County Fire Safe 

Council, local Fire Safe Councils, and CAL FIRE personnel during the winter and spring 2010. For informational purposes only. 

Review primary data and informational sources for more information. 
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Through its Exurban Growth Tool, Shasta Regional Transportation Agency (SRTA) has identified areas 

suitable for development as high, medium and low as shown on Figure 9. In consultation with local 

jurisdictions, this analysis helps the region coordinate growth and development-supporting infrastructure 

policies and investments, potentially reducing exposure to the impacts of wildfire.   

 

 
Figure 9: Ex-Urban Growth Tool. 

Source: Shasta Regional Transportation Agency. 

 

While ecosystems themselves are recognized as vital to protect, it is also important to protect the natural 

corridors that connect them. A statewide analysis effort between the California Department of Fish and 

Game and the California Department of Transportation has identified essential connectivity areas. The 

effort is intended to assist planning efforts ensure a functional network of wildlands in support of the 

natural communities being stressed through development and changing climate pressures. Information 

from this analysis and the related conservation strategy can be found at 

http://www.dfg.ca.gov/habcon/connectivity/. The analysis is not a mandate from either of these agencies 

but can serve as a guide to assist local planning efforts.  

 

To address stakeholder land use concerns, the county has a variety of planning strategies, programs and 

policies that are in place and are reviewed and revised periodically (Table 7).  

http://www.dfg.ca.gov/habcon/connectivity/
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Table 7: Shasta County Land Use Planning Strategy, Programs, and Policy.  

Source: As identified by Shasta County Climate Adaptation Plan Team Members. 
 

Guiding Plans, Studies     

and Programs 
Purpose 

General Plan Official land use policy which addresses land use designations, policies 

and future development patterns. 

Zoning Plan Used to implement the General Plan recommendations. Creates zone 

districts and specifies uses suited to those districts. Establishes 

development standards for each district. 

Redding Municipal Airport 

Specific Plan 

Governs land use activities in the Redding Municipal Airport Area. 

Shasta County Climate Action 

Plan 

Initiated by the Shasta County Air Quality Management District in an 

effort to help address California’s climate protection goals and assist in 

streamlining California Environmental Quality Act (CEQA) review for 

development projects within the county. 

Integrated Land Use/Air 

Quality Program 

Reviews impacts on air quality due to indirect source emissions created by 

land use development. 

Community Plans Plans specific to individual communities. Plans include the Cottonwood 

Community Plan and the Columbia Area Plan. 

Grading Ordinance Gives guidance regarding grading activities related to land development 

projects in the county. Aims to protect water and air quality by managing 

sediment grading operations. 

Development Standards 

Manual  

Provides recommendations regarding policies and standards for roads, 

mapping and surveying, grading and erosion control, sewage disposal, fire 

safety, a sanitary sewer and water systems.  

Shasta County Parks Trails & 

Open Space Plan 

Provides recommendations regarding policy, improvements and strategy 

involving parks, trails, and open space in the county.  

ShastaFORWARD>> Regional 

Blueprint 

A comprehensive community visioning process aimed at accommodating 

regional growth and development while preserving Shasta County’s 

natural landscape and agricultural lands; building long-term economic 

self-sufficiency; and providing an effective and healthy balance of 

mobility options.  Implementation of the community’s preferred regional 

growth vision is by way of the Sustainable Communities Strategy process 

pursuant to the California Sustainable Communities and Climate 

Protection Act of 2008 (CA Senate Bill 375).   

Shasta Trinity National Forest 

Land and Resource 

Management Plan 

Forest Management Standards and Guidelines for management of the 

forest integrating a mix of management activities that, allow use, meet 

legislative requirements, address federal, state and local concerns while 

protecting forest resources.  

National Park Service General 

Management Plans (GMP)’s 

Plans guiding the management of NPS lands within Shasta County include 

the Whiskeytown Unit GMP and Lassen Volcanic National Park GMP. 

Bureau of Land Management 

Resource Management Plans 

(RMP)’s  

Plans guiding the management of BLM lands within Shasta County 

include the Alturas RMP and the Redding RMP.   
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Impacts to Forest Resources 

Effects on forest resources from climate change are varied and interconnected. Warmer temperatures, 

irregular precipitation patterns, shrinking snowpack and increased carbon dioxide levels are expected to 

continue to affect the landscape and the flora and fauna that depend on it. Below are some of the 

associated impacts of concern that are more commonly recognized.   

 

Wildland Fire 

Risk from wildfire in Shasta County is expected to increase substantially. As reported in the California 

Climate Adaptation Policy Guide, Shasta County wildfire risk could grow six to ten times by the end of 

the century (CA Emergency Management Agency, 2012) 

 

Invasive Plant Species 

The diversity and distribution of invasive plant species is expected to change as native species are stressed 

by changes in precipitation and temperature, and increased wildfire. This is coupled with introductions via 

a number of sources (e.g., nurseries, livestock feed, etc.) which has created the growing spread of invasive 

plants.  For example, cheat grass has spread widely in the great basin following fire. Other species, such 

as the brooms, are both heavy fuel (burn easily) and are fire adapted (colonize following fire). Some 

invasive species are harmful to livestock (e.g., Hypericum spp.) and generally survive fires giving them 

an advantage in colonization. 

 

Species may migrate “uphill” (to higher elevations) if expected drought and temperature rise.  Initially 

ecosystems with less diversity may result, creating more openings for non-native species (Tausch, 2008). 

By their very nature, invasive species are generally good at colonizing and competing with native species. 

As openings in the landscape occur, invasive species are predicted to use this as an opportunity to become 

established and stress native species even further (Kerns, 2012). 

 

Shasta County recognizes that invasive plant species can be a serious threat to the health of agricultural 

lands and natural habitat, can cost farmers millions of dollars annually, and can seriously alter entire 

ecosystems. Because of this, the Shasta County Weed Management Area was established in 2003. This 

local collaborative organization has “the purpose of coordinating and combining their actions and 

expertise to deal with their common weed control problems” and currently has twenty-three signatories to 

its Memorandum of Understanding.  

 

Erosion 

Significant debris torrents are already occurring in the county during large storm events. In 1997 in 

Whiskeytown National Recreation Area, over 500,000 cubic yards were released from two separate 

episodes (Paige Boulder Creek and Brandy Creek) on the same night (WSRCD, 1998). The 

November/December 2012 storms that deluged the Bagley wildfire area were not as a result of debris 

flows but resulted from concentrated sheet wash that has led to extreme gullying, loss of road fill and 

damage to about 25 stream crossings over the 40,000 acre area (2012 personal observation Christine 

Mai).  As storm events become less predictable and the possibility of large events becoming more 

frequent, erosion becomes a greater concern. Roads and disturbed areas from development or wildfire will 

become more vulnerable to erosion.  
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Pests 

Insect and pest population diversity and distribution is expected to change due to plant stress associated 

with changes in precipitation and temperature. Infestation of pests is a commonly observed secondary 

effect of vegetation stress. Vegetation exposed to toxic sources (smelters, air pollutions, spills, e.g., 

Cantara spill, etc.) may survive the direct effects only to succumb to secondary effects of insects and 

disease.  Weakened plant health influences the rate of pest reproduction, and decrease resistance.  

 

The mountain pine beetle is a major forest pest whose range has been moving northward as temperature 

increases. The beetle is one example of an insect that could become more of a concern due to climatic 

changes (Trumble & Butler, 2009). Phytophthora ramorum, a fungus which causes Sudden Oak Death, is 

an example of a plant pathogen that is of growing concern for land managers. Currently known to be 

present in 14 California counties, it has killed thousands of oaks. At this time the disease is not known to 

be present in Shasta County, however a second species, P. lateralis has been introduced into the 

Sacramento River canyon north of Redding and has cause the death of Port Orford cedar.  

 

Stressors to Plant and Wildlife Biodiversity 

Terrestrial and aquatic ecosystems in the county are especially vulnerable to changes in temperature and 

precipitation regimes. Changes to habitat from increased wildfire, insects and invasive species can result 

in reduction of food and shelter sources. This in turn will affect the game and non-game wildlife that 

depends upon them. As temperatures increase, some flora and fauna species are expected to need to 

migrate to higher elevations. Stresses to species that are the least resilient or adaptable may result in 

species decline. This can result in reduction of biodiversity and ecosystem resiliency (Fish and Wildlife 

Agencies, 2009). These issues will be exacerbated in areas that are disturbed and fragmented by roads and 

development.  

 

Climate Change Resilience Strategies for Forest Resources 

Many dynamics of climate change are not manageable but proactive forest and land resource management 

can reduce some effects.  The following are strategies that if implemented could improve the adaptive 

capability of forest land in Shasta County while protecting some of the associated economic sustainability 

of the county. 

 

Wildland Fire Risk Reduction 

To reduce impacts from catastrophic wildland fires it is important to reduce both ignition source and the 

amount of hazardous fuel loading. Erosion making its way into water bodies from wildland fires can be 

reduced by promoting defensible space, and coordinated strategic fuel break planning and 

implementation. Recommended on-the-ground fuel reduction activities include increasing the spacing 

between trees, removing fuel ladders (especially dead limbs and branches at the base of trees that 

otherwise can easily carry fire into the tree over-story), and reducing continuity in brush fields by 

masticating or chipping fuels in strips or proportions of brush fields. Additionally, appropriate and timely 

replanting of areas burned by wildfire should be encouraged in order to reduce erosion and assist in 

groundwater recharge. These practices can be done on individual parcels as well as in a strategic 

countywide effort. Education and outreach to gain understanding and cooperation among stakeholders is 

needed as well as funding for these types of projects. 
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Managing Invasive Plant Species  

The issue of invasive species is one that the county has been addressing for some time with mixed 

success. As the climate changes, new management strategies will be needed. Invasive species need to be 

inventoried, control and eradications efforts implemented, and the effectiveness of these efforts monitored 

to determine the best approaches for eradication. It is typically helpful to remove large populations of 

invasive species, but the benefits of pulling an isolated plant or two can have an even more profound 

effect on preventing establishment to begin with. Implementing precautionary measures to prevent spread 

such as washing and inspecting boats or other equipment that moves from site to site to prevent spreading 

invasive is an important component for success with controlling invasive species (e.g., fungal diseases 

and weed species).  

 

Education and outreach is imperative. Outreach to the community would help to increase understanding 

of how to best address these issues. Also important is to restore native species populations to make areas 

less prone to infestations.  

 

Reducing Potential for Erosion 

Erosion from areas disturbed by wildfire can be addressed by the measures described above as well as by 

timely restoration activities. Disturbed area should have ground cover quickly re-established to protect 

soils. Surface drainage in and around disturbed areas should be controlled. Rolling dips on roads are 

needed to disperse runoff that collects on road surfaces. Areas where concentrated runoff is dispersed 

need to have adequate energy dissipation from vegetation (live or dead such as logs, slash, and wood 

chip) or rock. The size and adequacy of the material should be based on the power associated with the 

volume of water that could be expected. Educating landowners of the numerous options and 

considerations that can be made for eco-friendly land management could reduce the likelihood of 

damaging erosion and sedimentation of our county’s waterways. 

 

Reducing Potential for Pest Infestations 

It is vital to monitor changes in pest populations and be proactive in pest management. Educating 

landowners on the issue and related best management practices can reduce the spread of pests and the 

damage they cause. Pest populations can be reduced, at least partially by removing dead and dying trees 

already infested. Another good practice is thinning stands of trees that are showing signs of stress and are 

likely to host pests. Thinning forests can result in a reduction in competition for water during droughty 

times making the remaining trees more tolerant to drought. Additionally, encouraging timely and 

appropriate restoration to damaged areas is recommended. 

 

Reducing Risks to Terrestrial and Aquatic Species 

It is important to embrace the fact that the habitats that once may have adequately served wildlife are also 

adapting and changing. With climate change, it is necessary to promote continuity that links the key 

elements of the habitats that are critical for each species. Reducing fragmentation and ensuring some level 

of continuity exists in habitats helps to promote resiliency of species to adapt along with their changing 

habitats. Promoting accessibility to suitable habitats is imperative for wildlife protection during climate 

change. Removing barriers that prevent access to habitats is another strategy to promote adaptability of 

species. This can be accomplished through vegetation management strategies as well as by instream 
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management of aquatic barriers such as dams, or manmade obstructions such as poorly designed stream 

crossings. Another strategy for providing greater resiliency for aquatic habitats is to buffer them from 

temperature increases by promoting higher levels of stream shading.  This can be accomplished through a 

higher level of focus on riparian vegetation management.  Planting near stream vegetation, promoting 

species with dominant overstories will help to keep cool stream waters from warming.   
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American Rivers predicts that the “impacts of climate change will hit rivers and river communities 

first and worst, in the form of increased droughts, floods, and waterborne diseases. Along with 

decreasing global warming pollution, protecting and restoring rivers must be part of the solution. 

Healthy rivers boost community safety and security, building resilience against these impacts and 

helping communities thrive in the face of a changing climate. 

~ American Rivers 

 

Water Resource Assessment 
 

Background  

ater resources are central to the ecology and economy of the Shasta County region. Often 

called “River City”, Redding (and Western Shasta County) is bisected by the Sacramento 

River, a significant tributary to the San Francisco Bay delta. Further, a network of reservoirs 

and water diversions are centered in the Shasta County region contributing to the Northern California 

Central Valley irrigation system. Climate change effects on water resources will significantly alter the 

ecology and economy of the Shasta County region. This assessment is based on historical documents, 

regional government agency reports, academic reports, and local expertise in water resources. 

 

  

The Sacramento River watershed is a major water resource feature in Shasta County. The Sacramento 

River is fed by the Upper Sacramento, McCloud, and Pit rivers which flow through the uppermost reaches 

of the Shasta County as the primary tributaries to this largest of California rivers. The Sacramento River 

corridor flows through a somewhat narrow and steep channel in the north, which broadens increasingly as 

it flows through the Redding area becoming a broad farmland floodplain at the southern end of the 

Redding city limits. Within Shasta County, the quality and quantity of water is intricately tied to the 

health and well-being of our county’s citizens, natural resources and economy. With the Sacramento 

River carrying over a third of the total surface water runoff in California, the health of the Shasta 

County’s watersheds are extremely important to the State’s long term goals of reliable water supplies for 

cities, agriculture, the Bay-Delta and other uses.  

 

A healthy salmon fishery was the earliest historical feature that likely attracted Native American 

populations and later European descendants to the region from pre-historic times to the early 1900’s. 

Mining and mineral extraction dominated the use of water resources from 1848 (“California gold rush”) 

until around 1919 when the copper smelter at Kennett was closed by court order. Livestock and water 

diversions for irrigated pasture have been a significant water resource use in the southern Shasta County 

watersheds since the turn of the last century, early 1900’s, to today.  

 

Significant changes in watershed function occurred with the building of Shasta Dam (1942), and 

Whiskeytown Dam (1964), and similar projects in Trinity County designed to store and divert water in 

the Sacramento River watershed. These projects have significantly altered the hydrology of the region. 

Recreational use is the most recent socioeconomic trend for the Shasta County water resources, including 

sport fishing, boating, swimming, and mineral prospecting. With an increasing population, many of 

W 
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whom move to Shasta County for recreational goals, recreation has become an increasingly important use 

of water resources. 

 

Shasta County is home for numerous important local watersheds and streams that produce reliable and 

clean water for a multitude of beneficial uses within and far downstream of the county. Figure 10 depicts 

watersheds and major water bodies within the county.  

 

 

Figure 10: Shasta County Watersheds and Impaired Water Bodies. 

Data Source: Sacramento River Watershed Program. 

 

Impaired Water Bodies 

Water bodies in California are listed as impaired if they contain levels of pollutants that exceed 

established standards that prevent certain designated water uses. The California Regional Water Quality 

Control Board assesses water quality data every two years for this purpose as required under Section 

303(d) of the Federal Clean Water Act. Water bodies in the county that are currently listed as impaired 

are shown in Table 8. 
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Water Body Pollutant Acres 
Stream 

Miles 

Anderson Creek Escherichia coli (E. coli)   16 

Beaver Creek Escherichia coli (E. coli)   23 

Lake Britton Mercury 1,100   

Clear Creek  

(below Whiskeytown Lake) 
Mercury   18 

Clover Creek Fecal Coliform   11 

Eastman Lake pH 19   

Fall River (Pit) Sedimentation/Siltation   9 

Horse Creek  

(Rising Star Mine to Shasta Lake) 
Metals/Metalloids   1 

Keswick Reservoir  

(portion downstream from Spring Creek) 
Metals/Metalloids 135   

Little Backbone Creek, Lower Metals/Metalloids   1 

Little Cow Creek  

(downstream from Afterthought Mine) 
Metals/Metalloids   1 

Oak Run Creek Fecal Coliform   6 

Pit River 

(from confluence of N and S forks to Shasta 

Lake) 

Nutrients   123 

Sacramento River  

(Keswick Dam to Cottonwood Creek) 
Toxicity   15 

Shasta Lake (where Squaw Creek enters) Metals/Metalloids 20   

South Cow Creek Fecal Coliform   8 

Spring Creek, Lower 

(Iron Mountain Mine to Keswick Reservoir) 
Metals/Metalloids   3 

Town Creek Metals/Metalloids   1 

West Squaw Creek  

(below Balaklala Mine) 
Metals/Metalloids   2 

Whiskeytown Lake  

(Oak Bottom, Brandy Creek and 

Whiskeytown) 

Mercury 98   

Willow Creek  

(Greenhorn Mine to Clear Creek) 
Metals/Metalloids   4 

Table 8: Designated Impaired Waters in Shasta County. 

Source: U.S. EPA; http://www.epa.gov/waters/data/downloads.html#303(d)_Listed_Impaired_Waters. 

 

An important consideration when discussing water resources is that Shasta County is home to many 

components of the Central Valley Project (CVP). This federally designed project was started in 1935 for 

the purpose of storing and transporting water from northern California to central and southern California 

for urban and agricultural uses. 
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The CVP depends upon a complex system of dams and lakes for water storage and release. About fifteen 

miles north of Redding the Upper Sacramento, McCloud and Pit rivers meet to form Shasta Lake, 

California’s largest reservoir. This 30,000 acre man-made lake is a keystone of the state’s CVP and has a 

capacity of 4,552,000 acre-ft. Below Shasta Lake Dam lies Keswick Dam which creates Keswick Lake. 

An additional piece of the CVP is the 3,200 acre Whiskeytown Lake located eight miles west of Redding 

in the Whiskeytown National Recreation Area. The lake is formed by Whiskeytown Dam on Clear Creek 

with additional water from Whiskey Creek and from the Trinity River via the Lewiston Reservoir. All of 

these lakes provide water storage, flood control, hydroelectricity, and recreation opportunities.  

Numerous assessments and studies of the county’s watersheds have been completed.  

 

Appendix A of this Climate Adaptation Plan summarizes some of the basic information for each 

watershed and major findings regarding uses, assets and stressors relating to water.  

 

Highlights of Shasta County water resources include:  

 

 Shasta County watersheds are part of the headwaters of California’s largest watershed, the 

Sacramento River Basin; supplying a significant amount of the total flow in the Sacramento 

River, the state’s largest source of domestic and agricultural water supplies.  

 Three major tributaries combine to form the Sacramento River – The Upper Sacramento, 

McCloud, and Pit Rivers as it flows through Shasta County. 

 Variable average annual precipitation rates ranging from 10-25 inches/year to 70 inches/year, 

depending on the location of the subwatershed.  

 Key water uses include power generation, fishery resources, agricultural irrigation, urban water 

supply, recreation, and aquatic habitat. 

 Surface water is the primary water supply, including a system of numerous surface water 

impoundments from small up to Lake Shasta and Whiskeytown Reservoirs.  

 Two groundwater basins are also utilized for water supply – the Redding Basin and the Fall River 

Valley Basin. 

 Both surface and ground water supplies have periodic use constraints, especially during times of 

drought; allocations have dropped as much as 75% in some places during prolonged drought 

conditions.  

 Current stressors to water quality in certain streams and reservoirs include increased water 

temperatures and low dissolved oxygen; high nutrients, bacteria and sediment; low summer base 

flows; degraded channels and habitat; increasing invasive species; legacy and current acid mine 

drainage; increasing urban runoff; and increasing extremes of flood and drought. 

 Water allocations are determined by a complex system of water rights designed to meet the needs 

of multiple users and the Central Valley Project that provides supply to downstream users; 

multiple agencies, businesses and organizations are involved in active water management 

programs for each water body.  

 Watershed assets include outstanding trout fishing and waterfowl wetland habitat; large tracts of 

timberland; salmon spawning streams; and ample recreational opportunities.  
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Groundwater 

Groundwater basins are intricately tied to surface water. They are connected through the hydrologic cycle 

and the condition of one will affect the other. Proper management and protection of groundwater is 

necessary to ensure the health and quantity of water supply. Zones of ground water influence such as the 

highly pervious geology including limestone and mafic-volcanic lands feed the ground water driven 

stream systems.  These areas will likely become increasingly important where cooler waters are likely to 

provide cold water fish refugia when air and water temperatures are increasing in other locations.  The 

Eastern Side of Shasta County tends to have more streams with a greater influence from groundwater 

rather than rainfall or snowpack alone.  Shasta County groundwater basins with sites currently being 

monitored as reported by the California Department of Water Resources are shown in Figure 11.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 11: Shasta County Ground Water Basins. 

Source: Sacramento River Watershed Program.  

 

Wetlands  

Wetlands in the county have been altered though the extent is not known. In 2003, the U.S. EPA reported 

that ninety-one percent of California’s original five million acres of wetland had been lost due to draining 

or filling and 5,000 additional acres were being lost each year (U.S. EPA, 2003). In California’s Central 

Valley, only about 300,000 acres of the 4 million plus pre-settlement acres remain (CA Wetlands 

Information System, 1998. Wetlands are vital to ecosystem health and provide valuable services to 
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citizens. Wetlands significantly contribute to water quality, flood control, ground water recharge, erosion 

control, biological diversity, fish and wildlife and recreation opportunities.  

 

Hydroelectric Power Generation 

Californians derive about 15 percent of their electricity from hydropower. Redding Electric Utility 

receives nearly 8% of the electricity output from California’s Central Valley Project hydro system; this 

equals roughly 30% of Redding’s electric power supply. Federal hydropower from the Central Valley 

Project system is the most cost-effective, renewable, and carbon-free resource in Redding’s power supply 

portfolio. Hydroelectric power is also a vital element to facilitate the integration of intermittent renewable 

resources like wind, small hydroelectric, biomass and solar generated power in order to meet California’s 

33% renewable standard.  

 

If temperatures increase, hydropower generation could decrease substantially due to reduced snowpack, 

earlier runoff, and higher rates of evaporation. Increased temperatures would likely increase the demand 

for electricity for air conditioning, particularly during the peak summer season. Higher temperatures also 

reduce efficiency in the electricity generation process at natural gas plants, and increase electrical losses 

at substations and transmission lines. This means that more electricity must be produced during high 

temperatures to make up for the reduced capacity. Reduced consumption or other, more carbon intensive 

energy sources will be needed if hydroelectricity is unavailable.  

 

Water Policy and Management 

There are a variety of agencies, organizations and plans involving water management in Shasta County 

(Tables 9 and 10). These represent the varied interest, objectives and responsibilities that make up the 

complicated matrix of how water resources are managed within the county and state. 

 

Table 9: Agencies and Organizations Involved in Water Issues.  

Source: As identified by Shasta County Climate Adaptation Plan Team Members. 

Agency Mission Responsibilities 

California Department of Water 

Resources 

“To manage the water resources of 

California in cooperation with other 

agencies, to benefit the State’s 

people, and to protect, restore, and 

enhance the natural and human 

environments.” 

Managing water supply. 

Manages the CA Water Project, 

updates CA Water Plan. 

U.S. Bureau of Reclamation “To assist in meeting the increasing 

water demands of the West while 

protecting the environment and the 

public’s investment in these 

structures.” 

 

Water management agency for 

the Western States. Largest 

wholesaler of water in the 

United States, and second largest 

producer of hydroelectric power 

in the country.  
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California Regional Water 

Quality Control Board 

“To preserve, enhance and restore 

the quality of California’s water 

resources, and ensure their proper 

allocation and efficient use for the 

benefit of present and future 

generations.” 

Protects water quality through 

regulating compliance with 

federal Clean Water Act. Sets 

statewide policy, coordinates 

and supports Regional Water 

Board efforts, and reviews 

petitions that contest Regional 

Board actions. Is solely 

responsible for allocating 

surface water rights. 

Upper Sacramento-McCloud 

Integrated Regional Water 

Management Plan Group 

Collaborative stakeholder group in 

development. Mission statement not 

yet developed. 

Identify water-related issues and 

needs across the Region, and 

propose projects to address these 

needs. 

Upper Pit River Integrated 

Regional Water Management 

Plan Group 

Cooperative water resource 

management group for the Upper 

Pit River area.   

Provides a venue for local 

stakeholders to address water 

issues and find mutually 

beneficial solutions. 

Northern Sacramento Valley 

Integrated Regional Water 

Management Plan Group 

“To lay the foundation for an 

integrated regional plan to address 

water-related issues such as 

economic health and vitality; water 

supply reliability; flood, stormwater 

and flood management; water 

quality improvements; and 

ecosystem protection and 

enhancement.” 

Group made up of 

representatives from Shasta, 

Butte, Colusa, Glenn, Sutter, and 

Tehama Counties with a purpose 

to develop Integrated Regional 

Water Management Plan 

projects. 

Shasta County Water Agency 

Governed by the Shasta County 

Board of Supervisors 

“To develop water resources for the 

beneficial use of the people of 

Shasta County” 

Administers 1,022 acre-feet of 

Central Valley Project water. 

Adopted a Coordinated AB 3030 

Groundwater Management Plan 

for the Redding Groundwater 

Basin. Approved the Redding 

Basin Water Resources 

Management Plan to help ensure 

water supply reliability in the 

Redding Basin during a drought. 

Participates in the North 

Sacramento Valley Integrated 

Regional Water Management 

Planning Group. 
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Anderson Cottonwood Irrigation 

District (ACID) 

“To utilize and protect its historic 

right to water, and to operate and 

improve the works essential for 

dependable conveyance of such 

water to its users.” 

Holds a water right to divert a 

maximum of 125,000 ac-ft/yr 

from the Sacramento River 

between April 1 and October 31 

each year. ACID distributes 

water through approximately 35 

miles of main canal that is 

mostly unlined.  

 

City of Redding Provide customers with a reliable 

supply of high quality drinking 

water. 

Provides water to over 90,000 

people. Approximately 71% of 

the water originates from 

Whiskeytown Lake and the 

Sacramento River, while the 

other 29% is provided from the 

Redding Groundwater Basin and 

its 16 wells. 
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Table 10: Plans Involving Water Management.  

Source: As identified by Shasta County Climate Adaptation Plan Team Members. 

 

Name 
Responsible 

Agency/Organization 
Intent Notes 

Redding Basin 

Water Resources 

Management 

Plan  

Shasta County Water 

Agency 

A collaborative 

management plan for 

groundwater resources in 

the Redding Basin. 

Included three phases: 

1) Development of a regional 

planning framework completed 

in 1997.  

2) Definition of current and 

future water needs, completed 

in 1998.  

3) Definition of core solution 

elements, completed in 

September 2001. 

CA Water Plan CA Department of Water 

Resources 

Collaborative plan to 

provide a framework for 

stakeholders to consider 

for managing 

California’s water 

resources. 

Updated every 5 Years. 

California 

Groundwater 

Basin Plans 

Regional Board Water 

Quality Control Board 

Required by the Porter-

Cologne Water Quality 

Control Act and became 

part of the California 

Water Plan. 

Reviewed triennially and 

amended as necessary by the 

Regional Water Boards, subject 

to the approval of the 

California Office of 

Administrative Law, the State 

Water Board and ultimately the 

federal Environmental 

Protection Agency. 

The Aquatic 

Conservation 

Strategy of the 

Northwest 

Forest Plan 

 

U.S. Forest Service Regional strategy to 

“restore and maintain 

ecological processes for 

aquatic and riparian area 

conservation on federal 

lands in the western 

portion of the Pacific 

Northwest” 

 

Implemented in 1994 and 

revised in 2004. 

Integrated 

Regional Water 

Management 

Plans (IRWMP) 

CA Department of Water 

Resources 

Collaborative effort to 

manage all aspects of 

water resources in a 

region. 

 

Regional Planning Groups in 

Shasta County include: the 

Upper Sacramento, McCloud 

and Upper Pit IRWMP Group, 

and the Northern Sacramento 

Valley IRWMP Group. 
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Impacts to Water Resources 

Water quality and quantity are the most significant aquatic ecological stressors in the Shasta County 

region. In many cases quantity of water is the primary stressor on water quality and ecological function. 

Although the county’s watersheds are very diverse in size and natural resource elements, stressors to 

water quantity and quality exist in all. Invasive plant species; wildfire; non-point source pollution; poor 

and/or degrading conditions of natural areas; and water temperature and flow are common concerns heard 

from stakeholders. Some of the most notable stressors are discussed in the following information. 

 

Wildfire 

As discussed in the forest assessment, Shasta County watersheds are increasingly susceptible to 

catastrophic wildfire due to high levels of hazardous fuels. Housing development has encroached into 

woodlands, which compounds the problem, as many residents fail to employ practices that would lessen 

the chances of catastrophic wildfires. When catastrophic fire does occur, the erosion that can occur with 

storm events can be a serious issue. Opportunities to reduce fire frequency and intensity are often 

foregone without extensive public outreach and education. 

 

Invasive Plant Species 

Frequently watersheds in the county have been documented as having aquatic and riparian invasive plant 

species present. Invasive plant species can impede water flow to hydropower facilities, reduce agricultural 

production, and alter ecosystem function of fish, plants, and wildlife. Invasive species can also directly 

impact surface and ground water by clogging watercourses and delivery systems, depleting oxygen in the 

water, increase wildfire risk, and consuming great amounts of water in comparison to natives (CA 

Invasive Plant Council, 2013).  

 

Stressors to Water Supply 

Drought and subsequent reductions in water allocations are already occurring. In 2007, the Shasta County 

Water Agency reported severe impacts to purveyors within their service area who rely on federal water 

contracts due to unreliable water supply. Between 1991 and 2007, cut backs have taken place that resulted 

in up to a 75% decrease in agricultural allocations and a 25% decrease in municipal and industrial 

allocations (Shasta County Water Agency, 2007).  

 

With climate change, less snow pack, earlier peak runoff, and more pronounced droughts are expected. 

We should also expect more precipitation to come during larger events where much runoff is lost and 

does not contribute to reservoir storage and ground water recharge. These large events also result in 

higher levels of erosion and sedimentation that decrease reservoir water holding capacity. The net effect is 

we can expect less reliable water supply, even during years with average rainfall.  

 

The ground water recharge zones of Shasta County are particularly important to maintaining the 

downstream flows and reliable water supply in the Sacramento River.  Achieving optimal recharges relies 

on natural features, such as flood plains and stream infiltration zones as they flow over porous materials. 

In Shasta County, the flat flood plains and agricultural lands of the Sacramento River Valley and the Fall 

River Valley are highly significant recharge areas (Shasta County, 2010). It’s important to keep those 

areas protected as critical recharge source water zones.  
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Flooding  

Historical records show that at least nine major floods occurred in the Sacramento River Basin prior to 

1900. Severe floods occurred on the Sacramento River in 1907, 1909, 1937, 1940, 1942, 1955, 1958, 

1964-65, 1970, 1974, 1986, 1987 and 1997; of these, the floods of 1937, 1940, 1958, 1970, and 1974 

were the most destructive. Floods have incurred a significant economic cost, damaging homes and 

commercial structures, frequently interrupting utility services, and affecting railroad and highway travel. 

Although Shasta Dam, constructed in the 1940s, provides a high degree of flood control for the cities of 

Redding and Anderson, flooding still occurs. The two largest floods since Shasta Dam’s construction are 

the floods of 1970 and 1974. Both floods were approximately 1 percent annual chance flood events in 

Redding. Resulting economic losses in Shasta County were $3,790,000 and $10,650,000, respectively, 

that would be much higher in today’s dollars. 

 

Cottonwood Creek, at the Shasta-Tehama County border, is another site of frequent flooding. Most 

development along the creek, both agricultural and residential, occurs from the mouth to seven miles 

upstream. The 1970 flood caused an estimated $700,000 worth of damage, while damage from the 1974 

flood was estimated at $1 million; nearly all the damage occurred along the developed stretch of the 

stream. 

 

In the Churn, Clover, Cow, Dry, and Little Cow Creek basins, general rain floods occur between 

November and March. These flood events are caused by long periods of heavy rainfall, causing high peak 

flows in the streams; flooding is more pronounced when rainfall has saturated the surrounding soil, 

resulting in runoff. Snowfall is a rare event along the Sacramento River’s tributary streams between 

Shasta Dam and the City of Anderson; therefore, snowmelt flooding downstream from Shasta Dam is not 

considered a hazard. 

 

Upstream development along Clover Creek, both in Anderson and Shasta County, increased peak flows in 

the creek during heavy rain events, resulting in a series of flood events around 1985, and a lawsuit against 

the City of Redding. Many downstream homes and outbuildings in the floodplain were damaged. A 

regional detention facility was built immediately upstream of the affected area to help mitigate the 

flooding. 

 

Flooding along the Sacramento River usually results from increased flows from Shasta Dam and Keswick 

Dam. Shasta Dam regulates the largest reservoir in the state, Shasta Lake, which results from the storage 

of prolonged periods of rain from the watersheds above the dam, including the Upper Sacramento River, 

the Pit River, Squaw Creek, and other smaller creeks. According to the Bureau of Reclamation, 90% of 

Shasta Lake’s water comes from rainfall. While the Bureau of Reclamation gives advance notice of 

increased releases into the Sacramento River during periods of prolonged rainfall, stream flow in Shasta 

County’s is highly variable and is mainly dependent on rainfall. Flooding usually occurs during high 

precipitation events. 

 

The FEMA 100 year flood zones in relation to general land zoning designations are shown for the county 

(Figure 12) and incorporated cities (Figure 13). 
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Figure 12: FEMA 100-Yr. Flood Zone Generalized Zoning Map for Shasta County.  

Source: VESTRA, October 2012. Source for FEMA 100-year flood zones: Digital Flood Insurance Rate Map Database, Shasta County, 

CA. FEMA March 17, 2011. For informational purposes only. Review primary data and informational sources for more information. 
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Figure 13: FEMA 100-Yr. Flood Zone Generalized Zoning Map for Shasta County – Incorporated Cities. 

Source: VESTRA, October 2012. Source for FEMA 100-year flood zones: Digital Flood Insurance Rate Map 

Database, Shasta County, CA. FEMA March 17, 2011. For informational purposes only.                                           

Review primary data and informational sources for more information. 
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Stressors to Fishery Resources 

Suitable spawning habitat for Chinook salmon and Steelhead populations was drastically reduced 

following mineral extraction and water diversion projects. Shasta Dam has effectively reduced natural 

spawning habitat to the lower Sacramento River and a few tributaries in Shasta County, much of this 

habitat still exists but is no longer directly accessible. In addition to reduced water quantity in many 

tributaries, water temperature and sediment stressors have limited potential salmon spawning and juvenile 

rearing habitat. Additionally, there is concern among stakeholders that instream barriers exist which 

prohibit fish migration in some of the County’s tributaries. 

 

Increased stream-water temperatures could have a detrimental effect on spawning and juvenile fish 

rearing habitat. As air temperatures warm/change, having access to higher elevations will likely be one of 

the critical needs for cold water species to survive. Higher temperature water will stress cold-water 

adapted aquatic life. Some tributaries already exhibit algae growth during warm times of the year. 

Nuisance algae growth (filamentous and blue green) is more common in warmer, nutrient rich water. The 

following picture shows a spot along the north fork of Cow Creek in July, 2012 exhibiting a large amount 

of algae growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 14: Algae Growth along Cow Creek. 

Source: Central Valley Regional Water Quality Control Board, 2012. 

 

Stressors to Water Quality 

Historic Mining Effects 

Shasta County has a long history of mining and its legacy is still evident. Commercial extraction of 

mineral resources began in 1852 when gold was discovered near French Gulch. In 1897 copper extraction 

overtook gold as the primary metal mined in the county. At this time, the method of smelting metals 

became common and allowed both minerals to be processed quicker and more efficiently. (Toogood, 

1978). While this brought economic growth to the county, it also brought severe ecological damage.   
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Dated 10/12/1932, Figure 15 shows a site located north of Shasta Lake. Note the erosion that followed the 

devegetation due to the toxic smoke from copper smelting. Forested conditions today are primarily brush 

with little tree regrowth due to the resulting loss of topsoil. A number of exotic species were introduced 

into the area in an attempt to restore the vegetation in the area.  Oleander and black berries are very 

common along the stream in the area. Vast areas of the county are now covered in hazardous fire prone 

vegetation that the brush conditions create. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Erosion near Shasta Lake. 

Source: http://digitalassets.lib.berkeley.edu/vtm/ucb/images/VTM00008427a_j.jpg. 

 

Acid mine drainage continues to contribute metal rich acidic waters to the Sacramento River watershed. 

The Iron Mountain Mine and Keswick reservoir (a tail water of Shasta Lake) are the focus of a massive 

water clean-up operation to reduce the effects of acid mine drainage into the Sacramento River.  

 

Riparian areas along creeks have suffered from past hydraulic mining operations. Figure 16 shows the 

bank destruction that occurred along one Shasta County creek in about the year 1900. This type of mining 

washed vegetation and soil away, many times creating bare banks and ill functioning flood plains and 

riparian systems that are still seen today.  

 

Livestock 

Cow Creek, Bear Creek and Cottonwood Creek watersheds have a ranching history dating to the 1880s. 

Water diversion and land alteration for enhanced cattle grazing are still evident today. Negative effects 

from some of these practices include reduced water quantity from diversions, reduced riparian habitat in 

http://digitalassets.lib.berkeley.edu/vtm/ucb/images/VTM00008427a_j.jpg
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intensively grazed areas, increased stream-water temperatures caused by pasture flood-irrigation and 

limited riparian cover, and sediment and organic inputs into the stream channel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Urban Development 

Housing and land development in Redding has increased over the past century. This has altered the 

ecological function of many Shasta County streams. Increased flooding in the winter contrasted with 

altered summer flows, increased sediment transport and increased water temperatures are the most likely 

stressors. Urban water runoff is becoming more of a concern as development increases.  

 

Policy and Practice Changes 

As pressure and uncertainty increases for California’s water resources as a whole, additional regulation by 

the state and federal government is likely, bringing diminishing local control of water resources. Predicted 

reductions in precipitation, and altered seasonal precipitation patterns could require a change in local 

water use policies and practices.  

 

Climate Change Resilience Strategies for Water Resources 

Climate change exacerbates the effects of many land uses and is already affecting the Golden State. 

California is experiencing rising sea levels, increased average temperatures, more extreme hot days, 

warmer nights, fewer cold nights, a lengthening of the growing season, larger water bodies warming, and 

Figure 16: Hydraulic Mining in Shasta County (c. 1900). 

Source: Found on Western Mining Historic.com; photo courtesy of Adele Kiessling. 
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changes in precipitation. Extreme weather events, such as more intense storms, heavy precipitation, heat 

waves, drought, wildfires, and flooding, are expected to be more common and widespread throughout the 

United States, California, and Shasta County in particular.  

 

The direct effects of climate change on the water resources of Shasta County are difficult to predict. The 

California Water Plan cautions that it is expected that climate change will bring challenges for 

California’s water resources. It is explained that increased temperatures, irregular precipitation patterns, 

and less snow pack will create irregular runoff (higher peaks, lower lows and lower averages) and more 

evaporation, which result in reduced surface and ground water storage. In Shasta County numerous 

effects are possible.  

 

Disruptions to water-related recreation, fisheries, and irrigation among other problems brought on by 

climate change threaten significantly the economic future of the Shasta County area. Many dynamics of 

climate change are not manageable but some effects can be reduced by managing natural resources and 

how we use them. Multiple strategies, if implemented, could lessen negative water-related environmental 

and economic impacts to the county. Below are strategies that can be utilized and further developed to 

address some of the local climate change impacts.   

 

Reducing Effects from Wildfire & Invasive Plant Species 

Wildfire and invasive plant species significantly affect both forest and water resources. Strategies for 

reducing their effects are addressed in the forest section of this plan. 

 

Managing to Protect Natural Water Storage and Conserve Water  

As precipitation becomes less predictable it is important to manage surface and groundwater so that there 

is a sustainable supply for societal and environmental uses. It is important to allow precipitation to 

recharge groundwater rather than allowing it to runoff.  Equally important is to assure surface waters are 

protected keeping lakes, ponds and reservoirs filled to the extent feasible, without affecting the critical 

down stream flows.  

 

Land-use planning to allow for infiltration/percolation of rainfall into the ground should be promoted. 

Critical groundwater recharge areas can be identified and protected through a variety of voluntary or 

policy related management choices, such as conservation easements, land acquisitions, incentive 

programs, and vegetation planting.  

 

The mountain snowpack releases water gradually and thus functions as the largest water reservoir in the 

state. Public and private forestlands could be managed to promote persistence of the snow-pack, thus 

providing better water storage. Bare ground with no tree cover tends to speed melting of the snowpack 

while very high brush and tree density reduces snowpack accumulation. California forestlands currently 

have much high-density growth and also much land exposed by fire or clear cutting. Neither condition is 

favorable to a snowpack that functions well as a water reservoir. Managing brush and trees for long-term 

moderate tree density could achieve forestland conditions that protect snowpack.  

 

As periods of drought may become more severe, water conservation and efficiency is vital. Infrastructure 

should be evaluated and repaired as needed. Conservation measures and water recycling should be 
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implemented to reduce water waste. Storage facilities such as ponds, water wells and cisterns can be 

installed for back-up sources during drought periods. To reduce risks associated with flooding from more 

frequent storm events, local flood ordinances should be reviewed and revised as necessary to reflect 

increased risk. Watercourses should be considered an integral part of water runoff infrastructure. Natural 

function of wetlands and riparian corridors should be preserved and/or restored to help with flood control. 

Communities and individuals should be encouraged to assist in flood preparedness by providing sand 

bags, clean storm drains, etc. 

 

Reducing the Potential for Flooding 

The state of California has identified climate change as an increasingly important factor in hazard 

mitigation planning. The Shasta County and City of Anderson Multi-Jurisdictional Hazard Mitigation 

Plan identifies extreme weather and flooding as significant hazards in the years to come. The two hazards 

go hand-in-hand: Extreme weather (e.g., extreme storm events, heavy precipitation) can contribute to 

flooding, and, therefore, must be considered when planning to mitigate the effects of floods. 

 

The hazard mitigation plan cites the prediction of climate scientists with respect to flooding and extreme 

weather—both are expected to increase in the years ahead as climate change takes more of a foothold in 

California and Shasta County. Flooding could result from extreme storm events as well as increasing 

development within Shasta County; development results in less infiltration of rainfall into the soil, 

resulting in more runoff. Erosion would be amplified, resulting in more sedimentation of local 

creeks/streams, adversely affecting the water quality for the aquatic insect population on which the local 

salmonids depend as well as affecting the spawning areas for these salmonids. This in turn, could have 

economic consequences for our local economy, which depends to a large extent on tourism. 

 

When a significant portion of live vegetation is lost (such as with a wildfire or land development) or a 

significant portion of the ground becomes compacted (roads, parking lots, etc) the amount of surface 

water that runs off into the streams is increased. The increases in flow following significant disturbances 

can significantly increase the potential for flooding. To reduce the risks associated with loss of roads and 

infrastructure it is important to make sure that instream structures are adequately designed to pass 

expected storm flows.  The Shasta Trinity National Forest Plan calls for road crossings to be designed to 

pass a storm that has a 100 year recurrence interval.  The cost of doing this all at once can be 

overwhelming but as pipes wear out or require other upgrades the Forest is slowly upgrading to larger 

crossings to meet this requirement.  Best management practices exist to reduce erosion from all different 

types of land management activities.  

 

Another strategy for addressing flooding is by promoting preparedness during flooding. People that are 

susceptible to flooding should be made aware of the fact that they live within floodplains or other areas 

that might be susceptible. Extreme precipitation events are causing a very significant increase in loss of 

homes and structures from flooding within the 500 year flood plains (FEMA 2012). Flood insurance is 

not required for homes within these areas; however patterns across the United States are indicating 

individuals that consider this option could prevent devastating losses during floods.  

 

People living within floodplains should be familiar with techniques to reduce likelihood of flooding 

through the use of sand bags to deter rising flood waters away from homes and property. Sand bags are 
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available for purchase at Lowes and Home Depot and many different organizations within the community 

such as fire stations will often make sand bags available to the public for free. Community infrastructure 

such as storm drains should be kept clean. Leaves and pine needles should be kept away from and out of 

storm drains. Proper disposal of contaminants such as used oils or old paints helps to prevent loss of these 

materials into water ways during floods. 

 

Protecting Aquatic Ecosystem Function 

Stream temperatures can be regulated in part through healthy riparian vegetation. Increased setbacks in 

adopted setback standards for riparian zones should be adopted to encourage vegetative growth and bank 

protection. Water withdrawals are another factor that can be managed to regulate stream water 

temperatures as well as the releases from dams and reservoirs. Water bodies should be monitored for 

temperature fluctuations and Best Management Practices should be developed as appropriate to meet the 

Regional Water Quality Board’s objective for Biostimulatory Substances, which says “Water shall not 

contain biostimulatory substances which promote aquatic growths in concentrations that cause nuisance 

or adversely affect beneficial uses”.  

 

Healthy riparian vegetation helps to provide food and cover for fish. A healthy instream habitat is also 

important. Streams should be managed to allow percolation of rainwater and avoid runoff, thereby 

preserving aquatic insect and salmonid habitat. Barriers should be assessed and removed as appropriate to 

allow fish to move into higher elevation areas, where additional suitable habitat can be found and/or 

where water temperatures are usually cooler for longer periods of the year. Reducing near stream roads 

can also result in increased shading near streams.   

 

Integrated Management for Protection of Water Quality 

Issues such as water contamination, storm water runoff, flood damage liability, and water reliability 

should be addressed in a coordinated integrated manner to reduce taxpayer costs. Developed by the Local 

Government Commission (LGC) and funded by the California State Water Resources Control Board, the 

Ahwahnee Water Principles provide ideas communities can incorporate into their management activities 

to allow for growth of the community in a way that protects and conserves its water resources. The 

Principles are already being successfully used by many California cities and counties to reduce costs and 

improve the reliability and quality of water resources. The LGC also developed the Ahwahnee Principles 

for Climate Change to address the challenge of climate change. Both sets of Principles (included as 

appendixes to this plan) use an integrated locally driven approach to managing resources and should be 

considered for incorporation into the Cities and Shasta County General Plans.  
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Analysis and Recommendations 
 

here are many opportunities in Shasta County to implement measures for adapting to conditions 

expected from a changing climate. This report is just a first step towards the development of more 

detailed analyses and site-specific adaptation strategies. Rather than simply responding to climate-

related changes as they occur, efforts should be made to assess potential impacts and develop specific 

adaptation strategies to counter them. This exercise should be seen as a form of risk management, with 

the understanding that building capacity now will reduce vulnerability in the future.  

 

Community education is an important aspect that should be included in all efforts.  Citizen monitoring 

opportunities such as benthic macro invertebrate stream surveys, Community Collaborative Rain Hail and 

Snow (CoCoRHS), phenology monitoring, and the use of social media applications should be expanded 

or established, and promoted. Education is needed as there are not enough public-sector resources, or 

ability, to carry out adaption to climate change solely as a government led and funded project. Even if the 

resources were available, the scale and nature of the challenge requires full participation and creativity of 

the public. The public must begin adapting to climate change now and not wait for government direction 

and help. Education and information sharing is critical to meeting the challenge of climate change. 

 

The risk matrix on the following pages was created to identify some of the potential impacts of climate 

change on the forest, water, and related economic resources of Shasta County. This matrix is a starting 

point, and it will be up to the community to update and prioritize risks and strategies as experience and 

conditions warrant. The matrix provides a risk score, probability of the impact, and the region’s adaptive 

capacity based from scientific literature and the expertise of Team members and plan reviewers. Finally, 

some primary goals, objectives and risk reduction measures were identified. 

T 
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Table 11: Risk Matrix for Shasta County Forest and Water Resources. 

Source: As identified by Shasta County Climate Adaptation Plan Team Members. 

 

ECONOMIC 

RISKS 

Risk 

Score 

Probability Adaptive 

Capacity 

Goal Objectives Risk Reduction Measures 

Destruction of 

assets, increased 

cost to fight fires 

High High Medium  Reduce suppression costs 

and loss of resources.  

 Reduce potential for post 

fire storm impacts from 

increased flow, erosion 

and sedimentation. 

 Reduce occurrence of catastrophic 

fire. 

 Reduce impacts to value at risk 

following wildfire. 

 Develop and implement strategic pond and water tank placement 

program. 

 Educate stakeholders on risk reduction measures (defensible 

space, best management practices). 

 Encourage timely post-fire rehabilitation efforts. 

 Encourage growth and development in less prone area. 

Reduced forest 

product supply and 

related market 

Med/High Medium Med/Low Maintain productive and 

sustainable market of forest 

products. 

 Develop localized nurseries for seed 

stock. 

 Strengthen market opportunities. 

 Facilitate cooperative community discussions regarding forest 

management.  

 Promote use of biomass chipping and grinding to provide ground 

cover, to be used at reclamation sites to develop soils and promote 

infiltration.   

 Develop markets for small diameter timber. 

 Promote the development of a program for small landowner 

aggregation of carbon sequestration projects. 

 Analyze value of ecosystem services. 

Reduction in the 

quality of 

recreational 

opportunities and 

reduced tourism 

Med/High Medium/ 

High 

Medium Strengthen and maintain 

strong water and wildland 

recreation and tourism 

industry. 

 Promote diverse consumptive and 

non-consumptive fish and wildlife. 

recreation and nature experiences  

 Implement environmental restoration 

activities which benefit outdoor 

recreation. 

 Assure public safety from floods, 

slides and debris flows. 

 Update NRCS Value of Salmon report. 

 Analyze and promote the activities and market the value of 

hunting, hiking, biking, backpacking, camping, boating, nature 

photography. 

 Analyze and promote the value of restoration activities. 

 Analyze and promote the value of open space to property values 

 Relocate, redesign or seasonally close high risk areas. 

 Provide flood warning systems in areas most susceptible to 

flooding. 

 Promote public accessibility with a stable, reliable transportation 

system that is resilient to large storm events. 
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Negative health 

impacts 

(respiratory, vector 

borne, waterborne, 

heat stress)  

Med/High High Medium Lower risk of increased 

illness and healthcare costs. 
 Reduce occurrence of reduced air 

quality due to catastrophic wildfire. 

 Encourage urban forestry to provide 

shade. 

 Reduce risk of waterborne diseases. 

 Promote public accessibility to 

natural areas. 

 Develop best management practices for reducing environmental 

stresses on public health.  

 Provide workshops and outreach to emphasize the economic value 

of trees and native landscaping. 

 Implement wildland fire risk reduction activities. 

 Monitor and manage vectors and pathogens. 
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FORESTRY 

RISKS 

Risk 

Score 

Probability Adaptive 

Capacity 

Goal Objectives Risk Reduction Measures 

Increased fire 

severity 

High High Medium Avoid catastrophic 

wildfires. 
 Reduce risk of ignition. 

 Reduce amount of unnatural fuel 

loading. 

 Promote vegetation treatments that 

result in reduction of fuel loading 

and removal of fuel ladders. 

 Provide consistent funding to Shasta County Fire Safe Council for 

coordination and education efforts. 

 Educate homeowners regarding  defensible space within WUI 

zone 

 Increase extent of prescribed burning. 

 Implement Shasta County Community Wildfire Protection Plan. 

Erosion and 

sediment pollution  

High High Medium Reduce erosion on 

forestlands. 
 Implement Best Management 

Practices (BMP’s) on all disturbed 

lands to promote healthy soils, 

surface runoff control and to reduce 

erosion and sedimentation. 

 Encourage rapid post-fire 

implementation of on- the-ground 

erosion control and rehabilitation 

activities. 

 Reduce road densities in areas with 

instability. 

 Improve road condition with timely 

maintenance, upgrades and 

stormproofing.  

 Implement education and monitoring program regarding road 

BMP’s.  

 Develop effective program with colleges and nurseries to ensure 

adequate seedling stock. 

 Promote infrastructure upgrades to pass flows associated with 100 

Year recurrence intervals storms. 

 Promote effective small landowner restoration. 

 Implement the Ahwahnee Water Principles.  

 

Pest Infestations Med/High Medium Med/Low Reduce damage to timber 

and other forest resources 
 Monitor pests and associated loss due 

to damage.  

 Manage existing insect populations.   

 Reduce spread of invasive insects. 

 Replant heavily damaged areas with 

appropriate seed stock.  

 Engage stakeholders in integrated pest management techniques. 

 Develop effective program with colleges and nurseries to ensure 

adequate seedling stock. 

 

Increase spread of 

invasive plant 

species 

High High Medium Reduce the negative 

impacts of invasive plant 

species 

 

 Identify, adopt and implement Best 

Management Practices for prevention 

and eradication.  

 Implement county-wide education 

campaign on the issue of invasive 

plant species to organizations, 

nurseries and public. 

 Seek out additional financial and in-kind support for Weed 

Management Area Group for coordination and education 

activities. 

 Perform on ground species surveys to identify and treat problem 

areas. 

 Develop database and detailed maps of infestations. 

 Strengthen native species ecosystems so as to make areas less 

prone to invasion. 
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Reduction in 

wildlife habitat 

Medium Medium Med Maintain healthy 

populations of game and 

non-game species 

 Monitor wildlife populations. 

 Consider wildlife habitat in land 

planning.  

 

 Expand existing agency monitoring efforts. 

 Develop citizen monitoring program.  

 Develop Oak Woodland Management Plan. 

 Encourage consideration of essential corridors in land planning. 

 Encourage retention and planting of native vegetation. 

 Educate landowners on habitat improvement assistance and 

conservation easement opportunities. 
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WATER 

RISKS 

Risk 

Score 

Probability Adaptive 

Capacity 

Goal Objectives Risk Reduction Measures 

Disruptions in 

supply  

High/Med Medium Med/Low Maintain sustainable supply 

of surface and groundwater 

for social, economic and 

environmental uses. 

 Develop and implement plan to 

reduce runoff and ensure recharge. 

 County, city, state and federal 

agencies work together to develop 

strategies to meet multiple local 

needs. 

 Develop effective water conservation 

measures for municipal and 

agricultural uses. 

 

 Implement BMP’s for forest, meadow, and open space land 

 Implement the Ahwahnee Water Principles.  

 Reduce impermeable surface areas. 

 Promote pervious parking lots, walkways and open spaces to aid 

in soil moisture and ground water recharge. 

 Manage private diversions to address landowner and 

environmental needs. 

 Study and monitor groundwater resources. 

Increased periods 

of drought 

High High Medium Prepare for, and reduce the 

negative impacts of low 

water years.  

 Promote water conservation and 

reduce water waste. 

 Promote sufficient year-round 

instream flow.  

 Develop back-up water sources. 

 Repair infrastructure leaks. 

 Implement conservation measures (gray water use, rain capture, 

low-water need landscaping, etc).  

 Construct ponds, and install water wells and cisterns for back up. 

Increase risk of 

flooding 

High Med/High Med/High  Reduce risk and mitigate 

impacts of problem 

flooding. 

 Revise local flood ordinances to 

reflect anticipated future conditions. 

 Reestablish floodplain capacity and 

function. 

 Update floodplain planning maps to reflect increased risk. 

 Restore and protect riparian buffers and wetland areas. 

 Assure effectiveness of culverts through evaluation, repair and 

replacement if necessary. 

 Control non-native plants that contribute to elevated flood risk.  

 Implement appropriate levee setbacks, levee removal and 

restoration of incised channels.  

 Implement the Ahwahnee Water Principles.  

Contamination of 

runoff  

High Med/High Medium Maintain clean water for 

social and environmental 

health. 

Reduce sediment, bacterial, and metal 

contamination of water sources. 
 Implement the Ahwahnee Water Principles. 

 Reduce impervious surfaces from roadways, parking lots, etc. 

 Slow and retain runoff via green infrastructure and engineering 

solutions. 

 Evaluate and contain mine runoff and promote remediation of 

contaminated runoff.   

 Reduce catastrophic wildland fires.  

 Promote riparian, wetland and open space restoration. 

 Promote sound waste disposal programs to discourage dumping in 

remote areas. 
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Increased 

temperatures  

High High Medium Maintain optimal water 

temperatures in surface 

waters.  

 Maintain adequate riparian 

vegetarian cover. 

 Ensure appropriate water volume and 

flow. 

 Restore and protect riparian buffers. 

 Work with state and federal agencies to appropriately schedule 

releases from dams. 

 

Increased stress to 

fishery resources  

 

Medium Med/High Medium Maintain healthy fish 

populations. 
 Maintain quality stream habitat. 

 Increase quality of degraded stream 

habitat. 

 Restore migration corridors for all 

species (prioritizing accessibility for 

anadromous species). 

 

 Restore and protect riparian buffers. 

 Reduce sediment, bacterial, and metal contamination of water 

sources.  

 Evaluate fish barriers and remove as appropriate. 

 

Losing local control 

due to State and 

Federal Polices 

High High Med/Low Maintain local control.  Implement local strategies and 

measures to maintain water quality.  

 Effectively communicate local needs 

to State and Federal decision makers. 

 Educate land owners on BMP’s to reduce and prevent water 

pollution. 

 Identify challenges to landowners in meeting water quality 

standards. 

 Develop strategies to meet landowner challenges. 

 Engage in state and federal discussions regarding water policy. 

 
The table above captures some of the most pressing risks and potential adaptation strategies that the team identified. The following adaptation action plan proposes specific goals and objectives 

that can realistically begin to address some of the highest priority risks that were identified.  
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Climate Adaptation Action Plan 
 

GOAL 1: Conduct outreach campaign to educate leaders, landowners, and the public on the findings of 

this plan regarding climate risks for forest, water and economics and potential adaptation solutions.  

Objective 1.1 

Engage with county 

leadership, landowners and 

public through educational 

events, publications and the 

Internet. 

Strategy 1.1.1 

Identify and secure consistent funding for program coordinator and 

Adaptation Team outreach activities. 

Strategy 1.1.2 

Team members distribute the plan to the community. 

Strategy 1.1.3 

Post plan, future Adaptation Team products and pertinent climate change 

and related resource information to the WSRCD Climate Stewardship 

website and other websites as appropriate. 

Strategy 1.1.4 

Develop and present PowerPoint presentation to watershed groups, service 

organizations, and other community groups. 

Objective 1.2 

Develop a brief, user-

friendly climate adaptation 

primer for Shasta County. 

Strategy 1.2.1 

Team works with intern from local college or university to collaboratively 

develop primer. 

Objective 1.3 

Collaborate with other 

organizations to jointly 

produce educational 

materials with a consistent 

set of messages and 

recommendations for use 

across the County. 

Strategy 1.3.1  

Develop Climate Adaptation Team Outreach Subcommittee. 

Strategy 1.3.2 

Subcommittee identifies existing materials, local needs and resources to 

meet those needs, and reports back to Adaptation Team for input. 

Strategy 1.3.3 

Subcommittee facilitates the development of materials as agreed on by 

Adaptation Team. 

Strategy 1.3.4 

Make map-based data available via FarNorCalGIS. 
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GOAL 2: Update Adaptation Plan. 

Objective 2.1 

Enlarge Adaptation Team - 

include additional interests 

and broader county 

representation. 

Strategy 2.1.1 

Outreach to business, health sector and churches. 

Strategy 2.1.2 

Outreach to watershed groups and service organizations. 

Strategy 2.1.3 

Outreach to diverse recreational user groups. 

Objective 2.2 

Revise Adaptation Plan 

Strategy 2.2.1 

Convene initial meeting of enlarged adaptation team to identify timeline, 

tasks and working groups. 

Strategy 2.2.2 

Working groups report back to larger groups at quarterly meetings. 

Strategy 2.2.3 

Group prioritizes risk reduction measures.  

Strategy 2.2.4 

Plan update completed January 2014. 
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GOAL 3: Develop a short-term work plan with practical, feasible adaptation actions in a 1-2 year time 

frame.  

Objective 3.1 

Identify the most practical, 

low hanging fruit objectives 

for quick and low cost 

implementation.  

 

Strategy 3.1.1 

Participate in Climate Solutions University Implementation Support 

Network to facilitate work plan development and take advantage of 

resources and peer learning network. 

Strategy 3.1.2 

Adaptation Team elicits input from their organizations and network. 

Strategy 3.1.3 

Adaptation Team identifies objectives. 

Objective 3.2 

Identify the most critical, 

high risk issues for 

immediate action steps 

toward implementation.  

 

Strategy 3.2.1 

Adaptation Team elicits input from their organizations and network. 

Strategy 3.2.2 

Adaptation Team elicits input from larger community. 

Strategy 3.2.3 

Adaptation Team identifies objectives. 

Objective 3.3 

Convene working group to 

write specific action work 

plan.  

 

Strategy 3.3.1 

Working group develops recommendations for Adaptation Team. 

Strategy 3.3.2 

Adaptation Team reviews recommendations, provides comment and 

finalizes plan. 

Strategy 3.3.3 

Adaptation Team meets at end of 2013 to review plan and revise for 2014. 

 

GOAL 4: Gain better understanding of the economic value of Shasta County Forest and Water 

Resources. 

Objective 4.1  

Quantify economic impact 

of ecosystem services. 

Strategy 4.1.1 

Review existing economic reports and develop updated information based 

on today’s economic realities.  

Strategy 4.1.2 

Analyze value of restoration activities. 

Strategy 4.1.3 

Gain understanding of market-based economic opportunities such as carbon 

markets. 

Objective 4.2  

Quantify economic impact 

of recreation. 

Strategy 4.2.1 

Review existing economic reports and develop updated information based 

on today’s economic realities. 

Strategy 4.2.2 

Analyze value of restoration activities. 



 

Forest and Water Climate Adaptation Plan, Shasta County, CA                                                                                   Page 63 

 

GOAL 5: Reduce the Risk of Catastrophic Wildfire. 

 Objective 5.1 

Strengthen capacity of 

Shasta County Fire Safe 

Council. 

Strategy 5.1.1 

Identify and secure consistent funding for program coordinator and Council 

outreach activities. 

Strategy 5.1.2 

Increase community awareness of the Council to individuals, businesses 

and organizations. 

Strategy 5.1.3 

Identify partnership opportunities. 

Objective 5.2 

Perform broad and 

consistent outreach to 

public regarding risk and 

management practices. 

Strategy 5.2.1 

Tie fire safety messages to health, recreation, and economic concerns. 

Strategy 5.2.2 

Incorporate and distribute education and outreach materials through 

traditional and non-traditional venues such as health fairs, recreation shows, 

websites, social media etc. 

 

GOAL 6: Ensure county water interests are met while complying with federal and state mandates.  

Objective 6.1 

Effectively communicate 

local needs to State and 

Federal decision makers. 

Strategy 6.1.1 

Local decision makers engage in regional, state and federal water 

management working groups. 

Objective 6.2 

Implement proactive 

locally-driven management 

strategies and measures.    

Strategy 6.2.1 

Work with Shasta County Fire Safe Council to reduce risk of damaging 

effects from catastrophic wildfire. 

Strategy 6.2.2 

Consider incorporating Ahwahnee Water Principles into the Cities and 

Shasta County General Plans. 
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Goal 7: Collaborate with various agency, business and organizational partners to coordinate fundraising 

to implement adaptation strategies. 

Objective 7.1 

Integrate climate 

adaptation findings into 

local and regional 

management efforts.  

Strategy 7.1.1 

Incorporate findings into the Regional Transportation Plan, IRWMP’s and 

other plans as appropriate. 

 

Objective 7.2 

Develop a fundraising 

guide with estimates of 

costs to implement chosen 

key adaptation strategies. 

 

Strategy 7.2.1 

Form Adaptation Team Fundraising Working Group. 

Strategy 7.2.2 

Working group develops draft for Adaptation Team. 

Strategy 7.2.3 

Adaptation Team reviews draft, provides comment  and finalizes guide 

Objective 7.3 

Identify and submit joint 

funding proposals.  

Strategy 7.3.1 

Adaptation Team members identify funding opportunities and distribute the 

information to Adaptation Team. 

Strategy 7.3.2 

Members collaborate on developing and submitting proposals. 

 



 

Forest and Water Climate Adaptation Plan, Shasta County, CA                                                                                   Page 65 

 

Plan Implementation 

 

mplementation of this plan should begin immediately. While many of the risk reduction measures 

will require specific funding, many measures can be implemented through incorporation with current 

activities. As such, the first and most important step in implementation is outreach to the community 

and enlarging and strengthening the Climate Adaptation Team (Team) that was established in the CSU 

process. The plan should be distributed widely among stakeholders to encourage incorporation of 

adaptation measures and elicit conversations. 

 

To ensure adaptation measures are considered and implemented, it is essential to integrate this plan’s 

findings into existing planning and decision-making processes. Communication and coordination among 

federal, state, Tribal, and local governments, and other stakeholders with regards to regional climate 

change adaptation strategies should be enhanced. It is also vital that the community updates and 

prioritizes the risks and strategies identified in the Climate Adaptation Plan as experience and conditions 

warrant. This process will help to eliminate duplicative efforts while establishing new partnerships and 

combining resources throughout Shasta County. By sharing resources and combining efforts, the Shasta 

County community can accomplish more together than they would individually.  

 

This collaborative effort would:  

 

 Better assure that activities of diverse stakeholders complement each other’s common goal of 

maintaining and improving forest and water resources in the county; 

 Promote information exchange to allow stakeholders to learn from each other, reduce redundancy 

and increase efficiency of individual group efforts; 

 Assure consistency with education and outreach messages; and 

 Facilitate identification of funding for projects.  

 

I 
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Anticipated Outcomes 
 

s the mentioned risk reduction measures are implemented, Shasta County forest and water 

resources will become less vulnerable to the impacts that a changing climate will inevitably 

bring.  An increase in the protection and health of forest acres and stream miles will occur 

through various methods, leading to safer ecosystem services, economic savings, and ecological integrity. 

The costs of climate impacts will also potentially be reduced, such as wildfires, water pollution, and 

disruptions due to inadequate water supply. Health impacts for local populations will be anticipated and 

better managed to reduce illness, trauma, and costs related to heat waves, diseases, floods and forest fires. 

In addition, ongoing cooperative relationships will be built among diverse interests, and the community 

will have a stronger influence on the management of its natural resources with ongoing adaptation 

activities. The quality of life that the community enjoys will increase, and the related economic 

opportunities that Shasta County has historically depended on will remain and expand. Through this 

proactive approach, Shasta County can embrace the impacts of climate change as opportunities for 

strengthening the health and well-being of its citizens. 

A 
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Appendices 

Appendix A: Watershed Conditions in Shasta County for Primary Watersheds Flowing Through Shasta County 

 

Sources: Sacramento River Watershed Program: A Roadmap to Watershed Management 2010 (SRWP Roadmap), Individual Watershed Assessment and Plans (Included in Reference Section). 

• Items listed are in no order of significance. 

 

Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Upper Sacramento River 600 Lake Siskiyou, Upper 

Sacramento river, and 

numerous rain and 

snowmelt-fed tributaries. 

Many springs. No 

defined groundwater 

basins, but domestic and 

commercial wells are 

present. 

50-70 inches ~11,000 Power generation, 

recreation, domestic, 

water bottling plants 

(outside Shasta 

County in Mt. Shasta 

and Dunsmuir). 

High quality water. 

Home to one of 

California’s premier 

wild trout waters. 

Traditional cultural 

properties. Major 

commercial and non-

commercial forests. 

Water temperature during 

low-flow hot summers, 

localized sediment 

problems, wildfire, Mount 

Shasta glacier and 

snowmelt runoff 

uncertainties from 

increased atmospheric 

temperatures. Wildfires. 

The River 

Exchange, Cal 

Trout, private 

timberland owners, 

Union Pacific 

Railroad 

Corporation, Upper 

Sac IRWMP. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

McCloud River 800 Springs, McCloud River, 

McCloud Reservoir, 

Mud Creek, Tate Creek, 

Squaw Valley Creek, 

Hawkins Creek, 

Clairborne Creek, 

Chatterdown Creek, 

Lake Shasta. 

70 inches ~2,000 Power generation, 

fishery resources, 

recreation. 

Water quality considered 

very good. Home to one 

of California’s finest 

wild trout populations. 

Traditional cultural 

properties.  

Cumulative impacts of 

hillslope erosion, wildfire, 

roads, timber management, 

and water storage/ 

diversion. Suspended 

sediment and turbidity 

during high flows.  

The Nature 

Conservancy, 

McCloud River 

Coordinated 

Resource 

Management 

Planning Group, 

McCloud 

Watershed Council. 

Upper Pit River 3,400  Pit River, North Fork 

and South Fork of Pit 

River, 21 principal 

tributaries, 7 principal 

alluvial groundwater 

basins.  

10-25 inches ~30,000 Fishery resources, 

recreation, domestic, 

agriculture. 

Traditional cultural 

properties. Significant 

riparian areas and 

meadows, waterfowl 

habitat. Vast wildlife 

habitat. 

Stream channel erosion, 

water quality (temperature, 

dissolved oxygen, 

nutrients, bacteria, 

turbidity, suspended 

solids), summer base flow, 

degraded channel and 

habitat conditions, 

maintenance of 63 

jurisdictional dams and 

reservoirs, invasive plant 

species. 

Ducks Unlimited, 

CA Waterfowl 

Association, Cal 

trout, Pit River 

Watershed Alliance, 

Central Modoc 

Resource 

Conservation 

District (RCD), Pit 

RCD, Fall River 

RCD, Northeastern 

CA Water 

Association, The 

River Center. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Fall River 250 

 

Fall River, Big Lake, 

Tule River and Little 

Tule River, Thousand 

Springs, Rainbow 

Springs, Spring Creek, 

Bear Creek. Fall River 

Valley Groundwater 

Basin. 

15 inches ~2,000 Power generation, 

domestic, fishery 

resources, waterfowl 

habitat, recreation,      

agriculture. 

Cold, spring-fed waters 

support “blue ribbon” 

wild trout fishery. 

Meadows and riparian 

habitat common. 

Water quality (sediment 

and bacteria), invasive 

plants, impacts to meadows 

and springs, bank erosion 

from livestock, irrigation 

tailwater discharge, 

channel and riparian habitat 

impacts from muskrats, 

sediment from wildfire 

impacts. 

Fall River RCD, 

Pacific Gas & 

Electric, Fall River 

Wild Trout 

Foundation, Cal 

Trout, CA 

Waterfowl 

Association 

Hat Creek 300 

 

Hat Creek, Rising River 

Lake, Crystal Lake. 

18-60 inches ~1,000 Power generation, 

fishery resources, 

recreation, agriculture. 

Snowmelt and 

groundwater provide 

very good quality cold 

water for wild trout 

populations. Hat Creek 

designated as CA’s 1
st
 

Wild Trout Stream. 

Home to DFG hatchery 

at Baum Lake. 

Significant waterfowl 

wetland habitat at 

Crystal and Baum Lakes. 

Sediment, muskrat impacts, 

dispersed recreation, 

wildfire. 

Fall River RCD, 

Hat Creek Resource 

Action Committee. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Burney Creek 150 

 

Burney Creek, Goose 

Valley Groundwater 

Basin, and Dry Burney 

Creek Groundwater 

Basin. 

20-60 inches ~4,000 Fishery resources,  

recreation 

Agriculture, domestic 

High quality rainbow 

trout sport fishery, 

Burney Falls. Valuable 

commercial timberland. 

Important waterfowl 

habitat. Several large 

meadow systems. 

Turbidity, temperature, and 

bacteria. Wildfire. 

Fall River RCD. 

Lower Pit 700 

 

Lake Britton, Pit River, 

Lake Shasta. 

 

70 inches ~300 Power generation, 

fishery resources, 

recreation, agriculture. 

Water quality is 

generally good. 

Traditional cultural 

properties. Large tracts 

of private timberland 

designated by Shasta 

County as Timber 

Management Zone.  

Invasive plant species. 

Instream flow, non-point 

source pollution. Nutrient 

enrichment and algae 

blooms in Lake Britton. 

Water temperature and 

high levels of turbidity and 

suspended solids in water 

bodies. Wildfire. 

Pit River Tribe, 

Pacific Gas & 

Electric. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Clear Creek 249 

 

Upper and Lower Clear 

Creek, Whiskeytown 

Reservoir. 

38-65 inches ~2,860 Power generation, 

fishery resources, 

domestic, recreation. 

Strong native rainbow 

trout populations in 

upper Clear Creek. 

Lower Clear Creek is a 

principal salmon 

spawning stream in Sac 

River Basin. Expanding 

recreational facilities in 

lower Clear Creek. 

Lower Clear Creek 

salmonid populations 

increasing due to 

significant restoration.  

Natural stream function 

prohibited by Whiskeytown 

Dam. Active and 

abandoned mines. Past 

mining impacts including 

stream channel 

degradation, erosion and 

metal contamination. 

Wildfire. Possible E.coli 

levels in upper Clear Creek 

due to waste disposal 

systems. Dispersed 

recreation and 

development. Invasive 

plant species. 

Western Shasta 

RCD 

Cottonwood Creek  938  Cottonwood Creek, 

Rainbow Lake, Beagum 

Creek, Dry Creek, South 

Cottonwood Creek, 

significant groundwater 

resources in lower 

elevations. 

25-60 inches ~5000 Fishery resources, 

domestic, agriculture. 

Largest undammed 

tributary in the 

Sacramento River Basin. 

Relatively little summer 

irrigation water 

diversion. Significant 

oak woodlands. 

Contributes ~33% of 

gravel bedload 

movement into the 

Ranked 1
st
 in producing 

highest peak flood flow in 

the Northern Sacramento 

Valley. Turbidity and 

suspended sediment during 

high flows. Landslides in 

Southfork drainage. Water 

temperature concerns due 

to air temperature, flow and 

channel conditions. 

Tehama County 

Resource 

Conservation 

District, Western 

Shasta Resource 

Conservation 

District, 

Cottonwood Creek 

Collaborative. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Sacramento River. 

Provides anadromous 

fish habitat. 

Wildfire. Invasive plant 

species. 

Stillwater-Churn Creek 120 Sacramento River, 

Keswick Reservoir, 

Spring, Stillwater, 

Churn, Clover, Canyon, 

Olney, Salt, Jenny, 

Rock, Sulphur, 

Calaboose, Anderson 

Creeks; Oregon Gulch; 

Redding Groundwater 

Basin; Anderson 

Cottonwood Irrigation 

District (ACID). 

33 inches ~50,000 Power generation, 

fishery resources, 

recreation, domestic, 

agriculture. 

Sacramento River runs 

down middle of 

watershed. River and 

many tributaries provide 

salmonid habitat. 

Seasonal emergent 

wetlands scattered 

throughout watershed. 

Significant oak 

woodlands. Significant 

agricultural land in 

Churn Creek Bottom. 

Land conversion 

,/urbanization, increasing 

amount of impermeable 

surfaces, wildfire, stream 

channel erosion, loss and 

degrading of wildife and 

aquatic species habitat, 

invasive plant species, 

urban runoff, aging septic 

systems, litter, illegal off-

road vehicle use. Seepage 

from ACID canals. Impacts 

from current and 

abandoned mines. Most 

impact from Iron Mountain 

Mine which EPA 

Superfund remediation 

activities and treatment 

facilities are addressing. 

Stream channel degradation 

due to past mining 

activities. 

Stillwater Churn 

Creek Watershed 

Alliance, Western 

Shasta Resource 

Conservation 

District, 

Sacramento 

Watersheds Action 

Group, Redding 

Allied Stream 

Team. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

Cow Creek 430 North Fork Cow, Oak 

Run, Clover, Old Cow, 

South Fork Cow. 

25-65 inches ~15,000 Power generation, 

fishery resources, 

domestic, pasture 

irrigation, stock water, 

and recreation. 

Important fall- and late 

fall-run Chinook 

anadromous fish habitat. 

Significant commercial 

timber production. 

Significant acres of 

agricultural land. 

Adjudicated water 

rights. 

Ranks 3
rd

 in the northern 

Sac Valley for largest peak 

flood flows. Temperature 

concerns. Erosion/sediment 

due to channel conditions. 

Localized mining impacts 

(acid and metals) in North 

Fork Cow Creek. E. coli 

likely due to domestic 

livestock, faulty septic 

systems and wildlife. 

Wildfire. ~278 points of 

diversion affecting 

instream flow. Invasive 

plant species. 

Cow Creek 

Watershed 

Management 

Group, Western 

Shasta RCD. 

Bear Creek 157 Bear Creek, Ash Creek, 

springs and seeps. 

46 inches ~3000 Fishery resources, 

domestic, irrigation, 

stock watering, power 

generation, recreation. 

Significant timber 

production un upper 

elevation, and cattle 

ranching in mid- and 

lower elevations. Bear 

Creek home to important 

anadromous fish habitat. 

Significant oak 

woodlands. Wet 

Water temperature 

concerns at lower 

elevations. E. Coli possibly 

due to livestock and 

wildlife. Non-adjudicated 

waters. Summer low flow 

conditions due to irrigation 

diversions and groundwater 

pumping. Invasive plant 

Bear Creek 

Watershed 

Management 

Group, Western 

Shasta Resource 

Conservation 

District. 
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Watershed 

(Boundaries based upon 

subjective assessment as 

described in the SRWP 

Roadmap.) 

Area in           

Square Miles 

NOTE: Not all 

of Watershed is 

in Shasta 

County.  For 

map, see Figure 

10 in document.  

Major Tributaries / 

Water Sources 

Average 

Annual 

Precipitation 

Population Key Water Uses * Assets * 
Current Management 

Issues * 

Active Management 

Organizations * 

(In addition to 

Federal, State, and 

County Agencies). 

meadows common. species. Concerns with 

impacts of increased rural 

development. Wildfire.  

Battle Creek 370  Battle Creek. 20-60 inches ~12,000 Fishery resources, 

power generation, 

recreation, domestic, 

irrigated pastures and 

specialty crops 

including expanding 

acres of vineyards. 

Year-round cold, high-

volume flow. 

Populations of steelhead 

trout and all four-runs of 

Chinook salmon. 

Substantial acreage of 

timberland, ranches and 

farms. Expansive 

mountain meadow areas. 

Substantial areas of oak 

woodlands. Battle Creek 

Salmon and Steelhead 

Restoration Project 

currently underway to 

address significant 

hydroelectric generation 

related modifications.  

Temperature, fine 

sediment, potential issue of 

nutrient enrichment from 

salmon carcasses 

downstream of Coleman 

Hatchery. Invasive plant 

species. Wildfire. 

Substantial diversions. 

Greater Battle 

Creek Watershed 

Working Group, 

Battle Creek 

Watershed 

Conservancy, 

Shasta Land Trust. 

Upper Valley: No 

information available at 

time of writing. 
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Appendix B: The Ahwahnee Water Principles  
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Appendix C: The Ahwahnee Principles for Climate Change  
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List of Resources  

 

http://www.fishwildlife.org/files/AFWA-Voluntary-Guidance-Incorporating-Climate-Change_SWAP.pdf
http://www.fishwildlife.org/files/AFWA-Voluntary-Guidance-Incorporating-Climate-Change_SWAP.pdf
http://www.energy.ca.gov/2008publications/CEC-500-2008-077/CEC-500-2008-077.PDF
http://resources.ca.gov/climate_adaptation/docs/APG_-_PUBLIC_DRAFT_4.9.12_small.pdf%20page%20109
http://resources.ca.gov/climate_adaptation/docs/APG_-_PUBLIC_DRAFT_4.9.12_small.pdf%20page%20109
http://www.cal-ipc.org/ip/definitions/impact.php
http://www.cal-ipc.org/ip/definitions/impact.php
http://hazardmitigation.calema.ca.gov/docs/2010_SHMP_Final.pdf
http://www.bof.fire.ca.gov/board_business/other_board_actions/battle_creek_report/final_battlecreek_taskforce_report.pdf
http://www.bof.fire.ca.gov/board_business/other_board_actions/battle_creek_report/final_battlecreek_taskforce_report.pdf
http://ceres.ca.gov/wetlands/introduction/values.html
http://www.johnvdavis.com/ep/benefits.htm
http://www.washingtonpost.com/national/health-science/2012-hottest-year-on-record-in-continental-us-noaa-says/2013/01/08/5c9dc1ae-55d9-11e2-8b9e-dd8773594efc_story.html
http://www.washingtonpost.com/national/health-science/2012-hottest-year-on-record-in-continental-us-noaa-says/2013/01/08/5c9dc1ae-55d9-11e2-8b9e-dd8773594efc_story.html
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http://www.climate-charts.com/Locations/u/US72592000473041.php
http://www.fs.fed.us/ccrc/topics/invasive-plants/index.shtml
http://www.lhc.ca.gov/studies/126/report126.PDF
http://water.lgc.org/Members/tony/docs/lgc_water_guide.pdf
http://www.lgc.org/ahwahnee/climate_change_principles.pdf
http://www.pitriveralliance.net/pdfsword/upper_pit_final.doc
http://sacriver.org/aboutwatershed/roadmap
http://media.redding.com/media/static/HMP_Report__Sept_22_2011_COMPLETE.pdf
http://www.co.shasta.ca.us/HHSA/HealthandSafety/Medical_conditions_death.sflb.ashx
http://www.co.shasta.ca.us/Public_Works/docs/AB3030_May2007.sflb.ashx
http://www.co.shasta.ca.us/index/drm_index/planning_index/plng_general_plan
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http://www.fs.fed.us/ccrc/topics/invasive-plants.shtml
http://www.fs.fed.us/ccrc/topics/invasive-plants.shtml
http://www.nps.gov/history/history/online_books/whis/hrs/contents.htm
http://ucanr.org/repository/CAO/landingpage.cfm?article=ca.v063n02p73&fulltext=yes
http://stormsmart.org/wp-content/blogs.dir/1/files/group-documents/22/1328980794-FEMACCAPolicyStatement12312.pdf
http://stormsmart.org/wp-content/blogs.dir/1/files/group-documents/22/1328980794-FEMACCAPolicyStatement12312.pdf
http://wyohomelandsecurity.state.wy.us/pubs/hmpg/Developing_Mitigation_Plan.pdf
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://www.nps.gov/whis/parknews/whis-economic-values-2012.htm
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http://www.whitehouse.gov/sites/default/files/microsites/ceq/2011_adaptation_progress_report.pdf
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5400003.pdf
http://climatechange.worldbank.org/sites/default/files/Turn_Down_the_heat_Why_a_4_degree_centrigrade_warmer_world_must_be_avoided.pdf
http://climatechange.worldbank.org/sites/default/files/Turn_Down_the_heat_Why_a_4_degree_centrigrade_warmer_world_must_be_avoided.pdf
http://www.bae.ncsu.edu/programs/extension/publicat/wqwm/he393.html

