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Executive Summary

BACKGROUND

For over 30 years, state law (PRC 4789) has man-
dated periodic assessments of California’s forest and
rangeland resources. To meet this mandate assess-
ments were produced in 1979, 1988, 1996 (Fire
Plan), and 2003. In 2008, the Federal Farm Bill
added a provision to federal law that required states
to do assessments of forest resources. These assess-
ments are to identify key issues and define the status
and trends across all forest lands in each state. To the
extent possible, spatial areas (called priority land-
scapes) are to be delineated that help focus invest-
ments and other programs to deal with associated
issues. A separate document must also be prepared
that presents strategies to address issues and priority
landscapes identified in the assessment. The intent
of the 2010 Forest and Range Assessment is to meet
both the state and federal mandates, hence it covers
both forest and rangeland resources, on private as
well as publically managed lands.

In many ways, this assessment portrays a continu-
ation of past trends of impacts from wildfire, devel-
opment, forest pests, and exotic invasive species.
However, there are also relatively new or markedly
increasing potential threats from renewable en-
ergy infrastructure, off highway vehicle use, and
climate change. Finally, traditional as well as new

opportunities exist for shaping future conditions
through emerging markets for biomass and other
renewable energy sources; carbon, niche markets,
and ecosystem services; innovative regional and local
partnerships and strategies to conserve and man-
age open space and working landscapes for both
commodity production and non-market benefits;
and various tools, policies, programs and incentives
to positively influence land management and use
decisions.

PRESENTATION OF THE 2010
ASSESSMENT

As required by the 2008 Farm Bill, this assessment
presents an analysis of trends, conditions, and the
development of priority landscapes. Unlike previous
assessments done to meet the state mandate, it is
organized around three themes presented in related
federal assessment and strategy Redesign guidance
documents (http://www.fs.fed.us/spf/redesign/in-
dex.shtml). The three themes and eleven related sub-
themes are covered in both this assessment and the
strategies document. Each of the eleven subthemes
constitutes a unique assessment chapter:
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1. Conserve Working Forest and Range Landscapes

1.1 Population Growth and Development
Impacts

1.2 Sustainable Working Forests and
Rangelands

2. Protect Forests and Rangelands from Harm

2.1 Wildfire Threat to Ecosystem Health and
Community Safety

2.2 Forest Pests and Other Threats to Ecosystem
Health and Community Safety

3. Enhance Public Benefits from Trees, Forests and
Rangelands

3.1 Water Quality and Quantity Protection and
Enhancement

3.2 Urban Forestry for Energy Conservation and
Air Quality

3.3 Planning for and Reducing Wildfire Risks to
Communities

3.4 Emerging Markets for Forest and Rangeland
Products and Services

3.5 Plant, Wildlife and Fish Habitat Protection,
Conservation and Enhancement

3.6 Green Infrastructure for Connecting People
to the Natural Environment

3.7 Climate Change: Threats and Opportunities

There is an additional chapter relating to issues in
Bordering States, and an Appendix that describes
Data and Analytical Needs. The FRAP website has
supporting information regarding assessment meth-
odologies and other background material.

The eleven assessment chapters contain 23 unique
spatial analyses and their resultant priority land-
scapes and generate 150 key findings, found at the
beginning of each chapter. The number of priority
landscapes reflects the diversity of issues, ecosys-
tems, and values at work in California. Resultant

priority landscapes are purposefully kept separate
to focus on those particular assets and threats being
modeled. While attempting to cover a broad range
of issues, they may not be exhaustive due to factors
such as data limitations and availability, and con-
straints on time and personnel, or other challenges.

OVERARCHING FINDINGS

From this assessment’s key findings, six overarching
issues emerged that unite disparate chapter results:

1. Forest and rangelands, and urban forests,
remain valued assets, critical to the economic,
social, and environmental well-being of
California.

Forests, rangelands, and urban forests clearly
are among the major factors contributing to
the quality of life enjoyed by Californians.
These lands serve as high quality habitat for
fish and wildlife species, sequester carbon to
mitigate climate change, capture vital runoff
for agricultural and domestic water supply,
and provide a variety of outdoor recreation
and education opportunities. Many rural
communities depend on working landscapes
for timber and rangeland livestock industries,
or for amenity values to attract new residents
seeking a better lifestyle, such as retirees.
Finally, in metropolitan areas urban forests
contribute to improved air quality, cooling of
heat islands for energy conservation, and local
employment.

2. California’s forest and rangelands face a
variety of threats, and trends indicate that
these are increasing in number, extent, and
severity.

For a variety of reasons, pressure to convert
forest and rangeland to more developed
land uses continues. In addition, wildfire
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trends point to increasing acres of forests and
rangelands burned statewide, particularly in
conifer forests. Impacts are likely to increase
in the future, based on climate change
research indicating increased fire activity and
severity. Forest pests cause major damage,
resulting in significant public and private costs
and losses. Increased prevalence of exotic
invasive forest pest species is a major concern.

Since California (1984) and Federal
Endangered Species Acts (1973) were passed,
the general trend has been an increase in the
number of both animals and plants listed as
threatened or endangered. California’s native
fish are having great difficulty adapting to
human induced changes, such as introduction
of exotic species and in and near-stream
habitat degradation. The California Wildlife
Action Plan (2007) presents at least 20 main
threats to plant, wildlife and fish populations
and their habitats across the state.

Finally, climate change poses a major

new challenge across all forest and range
landscapes, with temperatures likely to
increase and large uncertainty in future
precipitation amounts and distribution
patterns. Over the long-term, climate change
is likely to shift plant and animal species
distributions, and cause unknown impacts on
forest and rangelands.

Demands on forest and rangeland resources
are increasing, especially for ecosystem
services. Emerging markets are placing new
demands on these lands.

The state’s already large population continues
to increase, particularly in Southern
California, and an estimated 3.9 million
residents will be added over the next decade.
This trend places increasing pressure on land

development and natural ecosystems in the
state. The demand for clean water from forest
and rangeland watersheds will keep growing,
while the supply remains static or uncertain.
In addition, the development of renewable
energy sources from forest and rangelands
potentially will affect all bioregions, given the
increased infrastructure required. Finally, the
increasing popularity of specific recreation
activities such as off highway vehicle use
creates a significant challenge to provide
adequate recreation opportunities in locations
where best management practices can be
applied and impacts minimized.

A significant portion of forest and
rangelands, urban forests, and the
infrastructure required to meet demands
from these lands, is in a degraded or
undesirable condition.

The analyses in this assessment showed that
much of the state’s forest and rangeland has
been compromised by disturbance and past
uses. At least 2.35 million acres were found to
be impacted from past wildfires statewide, and
over 6 million acres by pests, mostly on U.S.
Forest Service lands. The 2002 list of impaired
waterbodies estimated that California has over
26,000 miles of impaired streams, about 14
percent of the total miles of streams and rivers
in California. Twenty-eight fish taxa are listed
as state or federally threatened or endangered,
and at least 45 percent of California’s 62 native
fish species are considered by the California
Department of Fish and Game (DFG) as those
of greatest conservation need.

The infrastructure required to meet demands
from these lands and provide opportunities for
treatment of impacted areas is similarly in an
unfavorable condition. The softwood sawmill
capacity in California shrank by 25 percent
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in the last few years, indicating an overall
contraction of the sector in jobs, capacity and
economic activity. The ranching industry has
also been in steady long-term contraction,
and large ranching operations must find
means to remain economically viable to avoid
conversion, abandonment or fragmentation.

Agencies that provide recreation opportunities
are struggling to meet demand for diverse,
safe, high-quality recreation opportunities
with smaller budgets, which is resulting in
instances of reduced hours of operation and
deferred maintenance. In metropolitan areas,
about 800,000 densely populated acres, or

15 percent of the state’s urban area, has been
identified with high threat from air pollution
and urban heat islands. Close to 28 percent of
the state’s population (9.5 million people) live
in these areas.

Opportunities exist to improve the quality
and quantity of benefits from these lands.
There are management options leading

to desired future conditions to sequester
more carbon, improve water quality, foster
more vibrant rural economies, and make
natural landscapes more resistant to threats.
Reaching desired future conditions will
require surmounting numerous political,
social, and economic challenges.

Emerging markets for renewable energy,
carbon, niche products, and ecosystem
services are already having an impact on

how forest and rangelands are managed.
Developing appropriate policies will require

a better understanding of the benefits and
environmental impacts of these emerging
markets, and how society values the various
market and non-market products and services
provided by forests and rangelands. Emerging
markets for ecosystem services have the

potential to not only provide incentives to
sustain forest and rangelands in the face of
development pressures, but also influence
how they are managed. Many policies,
programs, agencies and stakeholders are
involved with making decisions over where

to make investments that affect ecosystem
services. This typically involves protecting
areas that provide unique or high levels of
desired services, or restoring areas impacted
by past events. Augmenting this with emerging
market-based solutions could enhance our
ability to sustain these important services into
the future.

For example, carbon markets could

provide incentives for longer rotation ages,
maintaining fully stocked conifer stands,

and conducting treatments to minimize risk
from wildfire and forest pests. California has
large acreages of forests that, with additional
management and investment, could provide
larger future benefits in terms of forest
products, jobs, and carbon storage and
sequestration. Similarly, biomass energy from
forestlands can provide a financial incentive
for reducing wildfire and forest pest risk, and
for treatment of impacted areas.

One of California’s great strengths is its
human capital. The potential to reach

desired future conditions across forest and
rangelands will depend in large part on
taking advantage of and augmenting existing
collaborative efforts and groups, initiatives,
strategies, and success stories.

At the state, regional, and local level, there are
many examples of innovative, collaborative,
successful efforts to develop and implement
policies and strategies to improve current
conditions.
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At the state level, a number of strategic
planning documents, programs and initiatives
have been drafted that have bearing on forest
and rangelands, such as the California Wildlife
Action Plan, the Water Plan, the Renewables
Portfolio Standard, Bioenergy Action Plan,
California Outdoor Recreation Plan and the
Off Highway Vehicle Strategic Plan, and
Assembly Bill 32 Scoping Plan. Each has a
particular focus on one or more key resources.
While touched on in this assessment, they

are covered in more detail in the strategy
document.

A large amount of work has been completed or
is underway in California to identify, preserve
and protect important wildlife, plant, and fish
habitat. For example, nearly $200 million in
grant monies has been awarded by DFG alone
for fish habitat restoration in 26 counties
since 1981. A recently released DFG study on
essential wildlife corridors connecting areas

of core habitat gives a regional scale view of
areas which should be looked at in more detail
for conservation. Similarly, federal and state
funding promote water quality through efforts
such as CALFED, and recreation opportunities
through the Land and Water Conservation
Fund.

At the region level, there are excellent
examples of efforts to develop and implement
strategies to protect and manage green
infrastructure for both commodity production
and ecosystem services. These efforts

are typically cross-jurisdictional, involve
stakeholders, and address multiple issues
such as recreation, water, wildlife habitat and
economic development. For example, counties
in the Bay/Delta bioregion have achieved

a significant level of green infrastructure
protection despite the absence of large federal
landholdings by developing a shared strategy

and adopting a wide range of complementary
public-private programs.

At a more local level, the number of Firesafe
Councils and watershed groups is testament
to the value of public involvement, as are the
various organizations that serve to educate
local residents in the value of care of local
landscapes, and involve them in stewardship
and volunteer efforts.

Finally, many private companies, non-profit
organizations, and governmental programs
have worked hard to sustain and improve
California’s urban forest. This strong network
of organizations provides many public benefits
by improving the urban forest, and the public
awareness of the importance of urban forests
is growing. The Urban Forest Protocols were
approved to benefit local governments and
provide incentive to others through offset
carbon credits for planting trees in urban
settings.

SUMMARY OF CHAPTER RESULTS

Key findings and highlights from each topic covered
in this assessment are supplied in this section, orga-
nized according to the guidance given by the Forest
Service’s Redesign program. These highlights do not
cover the topics in detail, but provide a quick review
of topic coverage to serve as a supplement to the
strategy report.
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1.1: Population Growth and Development Impacts

CHAPTER OVERVIEW

Many of the same ecosystems that have been hard hit by historical development are projected to be further
impacted by development in the near future, particularly in and around the largest urban areas. The state’s
already large population is still growing, particularly in Southern California, and an estimated 3.9 million
residents will be added over the next decade. This ongoing trend will maintain or increase pressure for land
development that can increasingly compromise ecosystems across the state.

Tools to address development threat to ecosystems, include land acquisition, easements, zoning policies, and
policies to promote in-filling of existing developed areas.

This chapter has a single spatial analysis which examines the threat of near-term development to ecosystems.

ANALYSIS: POPULATION GROWTH AND DEVELOPMENT IMPACTS

Key Findings

The habitat types in California with the most
acres at risk from development statewide are
Annual Grassland, followed by Coastal Scrub,
Montane Hardwood and Blue Oak Woodland.
The bioregions with the highest proportion of
acres at risk are the South Coast, Bay/Delta,
and the central and northern foothill areas of
the Sierra. Types found to be most at risk in
these regions:

— South Coast: Coastal Scrub, Annual Grass-
land and Mixed Chaparral.

— Bay/Delta: Annual Grassland, Coastal
Oak Woodland, Montane Hardwood and
Redwood.

— Sierra: Montane Hardwood, Blue Oak
Woodland, Annual Grassland and Montane
Hardwood-Conifer.

Other habitat types of much smaller extent
show up as threatened in local areas of other
bioregions, such as the Blue Oak - Foothill Pine
in the northern Sacramento Valley bioregion.

Priority Landscapes

I High Priority
|:| Medium Priority

|:| Low Priority
:] Bioregions

&Y

OLORADO
DESERT

This analysis identifies California landscapes of
high ecosystem values that are currently facing sig-
nificant threats from development. High ecosystem
value landscapes are defined as areas where specific
wildlife habitat types are at significant risk from
regional development over the next ten to 30 years.

http://frap.fire.ca.gov/assessment2010/1.1_development.html
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1.2: Sustainable Working Forests and Rangelands

CHAPTER OVERVIEW

The concept of “working landscapes” was developed to encompass the idea that lands used for commod-

ity production also provide crucial ecosystem services and that future demands make it essential that these
systems are managed for joint production of ecosystem services as well as food, fiber, energy, and other eco-
nomic values.

Current condition and trends of working landscapes and the industries that depend on them, as well as
threats to their sustainability from various land use practices are discussed in chapter sections related to:
Land Use and Land Cover Impacts, Forests and Woodlands, Forest Products Sector, and Rangelands and
Range Industry.

The final chapter section addresses opportunities for landowner assistance to enhance productivity and

health of working landscapes. This includes three unique spatial analyses, each identifying priority land-
scapes where additional investments have both the potential to enhance commodity production and the

capacity to provide ecosystem services:

1. Risk Reduction on Forestlands: identifies areas with timber and biomass energy assets that are threat-
ened by wildfire and forest pests.

2. Risk Reduction on Rangelands: identifies areas where rangeland productivity is threatened by wildfire.

3. Restoring Impacted Timberlands: identifies areas with timber and biomass energy assets that have been
impacted by past wildfires or forest pest outbreaks.

A fourth non-spatial statistical analysis is included to quantify opportunities for improving stocking levels on
timberlands. The landowner assistance section concludes with a discussion of the various state and federal
programs that exist to provide technical, financial and other assistance to forest and range landowners.

Land Use and Land Cover Impacts Key Findings

e Permanent land cover change occurs most often (47,000 acres a year) in grassland/shrubland types,
most dramatically in grazing lands along the edges of the Central Valley.

e Forest disturbance from harvest peaked between 1986 and 1992 with fire-caused disturbance most
common in forests from 1992-2000.

e Monitoring of Best Management Practices on private and public forestlands shows generally high com-
pliance with implementation and effectiveness when implemented properly.

e Unmanaged outdoor recreation may adversely impact natural resources by causing erosion, spread of
invasive weeds, compaction, plant damage, wildlife disturbance, damage to cultural resources and oth-
ers.

Forests and Woodlands Key Findings

Both private and public forestlands appear to continue to build inventory volume.
A U.S. Forest Service analysis indicates that while carbon sequestration is occurring, long-term carbon
storage will be a function of management inputs over the next 100 years.

e A carbon sequestration and storage analysis of California’s private timberlands suggests that less total
storage and sequestration is occurring relative to public lands, but given management inputs may be
more sustainable in the long-run. The annual net sequestration is estimated to be about 5 million met-
ric tons per year on private forestlands and about 25 million metric tons per year on public forestlands.

e The propensity for the conversion of working forests and woodlands is increasing due to pressures from
high costs, low income, infrastructure loss and generational turnover.

http://frap.fire.ca.gov/assessment2010/1.2_sustainable_forests.html
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Forest Products Sector Key Findings

The forest products infrastructure of California is declining in terms of jobs, capacity and overall eco-
nomic activity. Softwood sawmill capacity shrank by 25 percent in the last few years. Climate change
adaption, biomass energy production, and risk reduction and restoration activities depend on that
infrastructure, as do many of the rural economies of California.

Industrial ownership patterns have shifted from publicly held corporations to privately held firms.
Individual Timber Harvesting Plans (THPs) have been increasing in size. Their total acreage was fairly
steady before 2009. Acres under Non-Industrial Timber Management Plans (NTMPs) continue to rise
but with smaller landowners increasing in participation. As of January 1, 2010, there are 711 NTMPs
covering 301,598 acres.

The acres of alternative prescriptions have declined and clearcutting acreage has been generally con-
stant over the last several years.

Cost reduction and regulatory streamlining is necessary for the forest products sector in California to
compete and be sustainable in the long-term.

Rangelands and Range Industry Key Findings

Key Findings

Rangeland productivity is highly variable across space and time. Climate change impacts this further.
Buffering public lands with grazing helps protect ecosystem health from development and protect de-
velopment from wildfires originating on public wildlands.

Like the timber industry, the ranching industry has been in steady long-term contraction. The main-
tenance of large ranches across California landscapes cannot rely on amenity values; these must be
economically viable operations to avoid conversion, abandonment or fragmentation.

The propensity for the conversion of working rangelands is increasing due to pressures from high costs,
low income, infrastructure loss and generational turnover.

LANDOWNER ASSISTANCE

ANALYSIS: RISK REDUCTION ON FORESTLANDS

Priority Landscapes

High priority landscapes were found primarily in the

Priority Landscape

Klamath/North Coast, Modoc and Sierra bioregions. .o
For this analysis, econom- High priority landscape acres e
ic assets include timber by ownership
and forest biomass. High USFS 3,940,000
priority landscapes repre- BLM 140,000
sent areas with important DOD <10,000
economic assets that face Tribal 50,000
significant threat from NPS <10,000
wildfire and forest pests. Other Federal 10,000
Other Gov. 90,000
Private 3,570,000
NGO 10,000

http://frap.fire.ca.gov/assessment2010/1.2_sustainable_forests.html
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ANALYSIS: RISK REDUCTION ON RANGELANDS

Key Findings

e High priority landscapes were found primarily in the
Bay/Delta, Central Coast, Sierra, and South Coast biore-
gions. Bioregions with smaller acreages of high prior-
ity landscapes or extensive areas of medium priority
included the Klamath/North Coast, Modoc and Sacra-

mento Valley bioregions.

This analysis identifies High priority landscape acres

areas where rangeland by ownership

productivity asset that is USFS 1,520,000

threatened by wildfire. BLM 270,000
DOD 160,000
Tribal 70,000
NPS 130,000
Other Federal 40,000
Other Gowv. 620,000
Private 6,420,000
NGO 60,000

Priority Landscapes

Priority Landscape
[ High

[ Medium

[ Jiow

[ sioregions

ANALYSIS: RESTORING IMPACTED TIMBERLANDS

Key Findings

e Extensive areas of high and medium priority landscapes
were found in the Klamath/North Coast, Modoc and Sierra

Priority Landscapes

Priority Landscape

bioregions. Bioregions with smaller acreages of these pri- o
ority areas include the South Coast and Bay/Delta. e

For this analysis, eco- . —

nomic assets include tim- High pnonty landscape acres
ber and forest biomass. B}/Slc;vgnershlp 5 050,000
Threats were derived from BLM : 201000
areas impacted by past d
wildfires and forest pest D_OD <10,000
outbreaks. High prior- Tribal <10,000
ity landscapes represent NPS <10,000
areas with important Other Federal <10,000
economic assets that have Other Gov. 10,000
already been significantly Private 570,000
damaged by past wildfires NGO <10,000

or forest pest outbreaks.

ANALYSIS: STAND IMPROVEMENT

I:l Bioregions

A clear opportunity exists to implement strategies for improving forest stands across California. The costs and ben-
efits are variable, but competing for resources to implement stand improvement projects often benefits from both
matching resources and economies of scale. Opportunities to tie projects to landscape plans are currently limited,
especially across public/private boundaries. Examples of successful landowner aggregation are with existing water-
shed and Firesafe groups and CFIP projects that aggregate landowners with less than 20 acres.

http://frap.fire.ca.gov/assessment2010/1.2_sustainable_forests.html
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2.1 Wildfire Threats to Ecosystem Health and
Community Safety

CHAPTER OVERVIEW

California is a complex wildfire-prone and fire-adapted landscape. Natural wildfire has supported and is critical to
maintaining the structure and function of California’s ecosystems. As such, the ability to use wildfire, or to mimic

its impact by other management techniques, is a critical management tool and policy issue. Simultaneously, wild-

fire poses a significant threat to life, public health, infrastructure and other property, and natural resources.

Data suggests a trend of increasing acres burned statewide, with particular increases in conifer vegetation types.
This is supported in part by the fact that the three largest fire years since 1950 have all occurred this decade. Wild-
fire related impacts are likely to increase in the future based on trends in increased investment in fire protection,
increased fire severity, fire costs and losses, and research indicating the influence of climate change on wildfire
activity.

Developing coherent strategies involves collaborative planning, given the unique and disparate audience for deal-
ing with the threat (i.e., numerous individual landowners). In terms of protecting communities, this is discussed in
detail in Chapter 3.3: Planning for and Reducing Wildfire Risks to Communities.

This chapter contains three unique spatial analyses that generate priority landscapes:
1. Preventing Wildfire Threats to Maintain Ecosystem Health
2. Restoring Wildfire-Impacted Areas to Maintain Ecosystem Health
3. Preventing Wildfire Threats for Community Safety

ANALYSIS: PREVENTING WILDFIRE THREATS TO MAINTAIN ECOSYSTEM
HEALTH
Key Findings Priority Landscapes

e Over 21 million acres statewide are viewed as high

10

priority ecosystems for protection from threats from

Priority Landscape

B High
wildfires, with large concentrations in the South Coast, m vedim
Sierra, and Modoc bioregions, and the northern inte- 2 Low
rior portions of the Klamath/North Coast. [ Bioregion

Key ecosystems at risk include conifer types such as
Klamath and Sierran Mixed Conifer and Douglas-fir;
shrub systems at risk include Sagebrush, Mixed Chap-

arral, and Coastal Scrub.

Managing these risks requires understanding the
specific mechanisms of disruption of the natural fire
regimes that once formed the ecological stability of

the ecosystem, and
determining actions

County

that best mimic High priority landscape acres

and or restore these by ownership

natural processes USFS 10,980,000

in manners that BLM 1,980,000

are appropriate for DOD 130,000

different types of Tribal 230,000

land ownership and NPS 370,000 This analysis identifies priority landscapes where

management. As Other Federal 60,000/ ynique ecosystems have high levels of threat of

such, tools must be Other Gov. 640,000/  damage from future fires, and should be viewed as

tailored to the spe- Private 6,890,000/ a basic assessment of need for strategies and adop-
NGO 50,000 tion of tools to protect these key areas in the future.

cific ecosystem.

http://frap.fire.ca.gov/assessment2010/2.1_fire_threat.html



Executive Summary: Chapter 2.1: Wildfire Threats to Ecosystem Health and Community Safety

ANALYSIS: RESTORING WILDFIRE-IMPACTED AREAS TO MAINTAN
ECOSYSTEM HEALTH

Key Findings Priority Landscapes

e Atotal of 2.35 million acres are in high priority
for restoration statewide.

Priority Landscape

e In the northern portion of the state, high prior- -Higg
- . .. Medium
ity landscapes include the Klamath, Trinity, =
and Feather River water basins, and highlight T —
loregion

the fire-restoration issue in conifer ecosystems
adapted to a frequent, low-severity fire regime,
but burning under a less-frequent, more severe
modern era regime.

e Atotal of 445,000 acres in Douglas-fir, Klam-
ath Mixed Conifer, and Sierran Mixed Conifer
are in high priority for restoration.

® |n the southern portion of the state, a large area
of Mixed Chaparral is in high priority status
(over 700,000 acres) highlighting direct im-
pacts on soils and watersheds due to fire’s typi-
cal high intensity/high severity nature in this
habitat type, as well as some areas suffering re-
peated burning and associated type-conversion.

e Similarly, the 200,000 acres of Coastal Scrub in
high priority landscapes deserve special atten-
tion due to loss of key ecosystem components,
and the apparent trend in increased fire fre-
guency, increased non-native invasive domi-
nance, and loss of ecosystems due to land use
practices.

e Priority for restoration efforts reflect areas re-
cently burned in wildfire, and will require more
resources than have historically been available
due to the large area burned in recent fires.

County

This analysis focuses on restoring fire damaged
lands by prioritizing areas that have recently
burned in wildfires, especially where a majority of
entire ecosystems are impacted. The objective is to
define areas in need of activities designed to facili-
tate recovery of key ecosystem components.

High priority landscape acres
by ownership

USFS 1,440,000
BLM 120,000
DOD 20,000
Tribal 40,000
NPS 30,000
Other Federal 20,000
Other Gov. 150,000
Private 530,000
NGO 10,000

http://frap.fire.ca.gov/assessment2010/2.1_fire_threat.html
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ANALYSIS: PREVENTING WILDFIRE THREATS FOR COMMUNITY SAFETY

Key Findings

Priority Landscapes

Community areas of high and
medium priority are scat-
tered throughout the state,
occurring in at least modest
(500 acres) abundance in 46
of 58 counties statewide.
Areas of high priority land-
scape concentration occur in
the South Coast and Sierra
bioregions, and other iso-
lated urban areas near sig-
nificant wildfire high threat
areas, such as the East Bay
and Redding.

The cities of San Diego and
Los Angeles are by far the
largest communities in terms

uburn

3.‘?*{

Hills

—»r

El Dorado

t) : Priority Landscape -
= Protect Communities
I High

[ Medium

|:| Low

e
Tahofe’Ci
: LAKE
I TAHOE

[T communities

[J counties

,.,én -

b Pollock Pines

Plac 1-— -

CP

-n,

2,

ﬁJackso %j\

of

of high priority landscapes.

Urban populations of San Bernardino, River-
side, Orange and Ventura counties also have
extensive high priority areas. Many of these
densely populated areas require coordinated
fuel management across significant amounts of
adjacent areas to be effective.

Many rural counties have significant numbers
of communities and acreage in medium priority
landscapes — a result of extensive low density
housing areas in high threat landscapes. These
are areas where individual homeowner vegeta-
tion management can make a large difference.
A total of 404 communities meet a basic asset-
area threshold for significance, and many more
lands not captured within the community

layer represent significant areas of risk from
wildfires.

This analysis derives priority landscapes as the
convergence of areas with high wildfire threat and
human infrastructure assets. This is summarized us-
ing indicators for prioritizing communities in terms
of investments to prevent likely wildfire events that
would create the most severe public safety hazards.

Map depicts an example priority landscape for the
western Sierra Nevada/Lake Tahoe region, where
high wildfire threat converges with high infrastruc-
ture assets. Priority landscapes were derived for the
entire state.

Population of top counties with
high priority landscapes

Los Angeles 813,000
San Diego 432,000
Orange 235,000
Ventura 174,000
San Bernardino 120,000
Riverside 93,000
El Dorado 67,000
Alameda 65,000
Contra Costa 42,000
Nevada 39,000
Butte 38,000
Shasta 37,000

http://frap.fire.ca.gov/assessment2010/2.1_fire_threat.html



Executive Summary: Chapter 2.2: Forest Pests and Other Threats to Ecosystem Health and Community Safety

2.2. Forest Pests and Other Threats to Ecosystem
Health and Community Safety

CHAPTER OVERVIEW

The term forest pest, as used in this assessment, refers to both forest insects and diseases. In California, they
cause widespread damage to forest economic values and ecosystem services. Bark beetles and wood boring
insects have undergone periodic outbreaks nearly every decade, often related to several years of drought. For
example, in 2003 Congress provided over $225 million over three years to address hazards from bark beetle
killed trees in Southern California, allowing agencies to remove over 1.5 million dead trees to address a po-
tential public safety hazard. Other examples of past widespread damage are numerous, including sudden oak
death in the San Francisco Bay Area and the north coast, and bark beetles and wood borers in the south coast
and Sierra. Areas of attack tend to be in stands under extreme stress due to root disease, other insect and
disease impacts, drought, or overstocking.

While native forest pests are expected to continue to cause extensive problems, the ratio of exotic (non-
native) pests to native pests has been increasing over time. Currently, up to one-third of the total number of
significant pests are now non-native to California. These risks are increasing rapidly and additional resources
that can work across all lands are needed. The potential for spread and impact of gypsy moths, light brown
apple moths, the goldspotted oak borers and exotic bark beetles is a major concern for forest management
agencies. Pitch canker disease, sudden oak death, white pine blister rust and Port-Orford-Cedar root disease
are examples of exotic diseases of major concern.

In California, responsibility for the control of forest pest outbreaks often falls to the California Department of
Forestry and Fire Protection (CAL FIRE) on state and privately owned lands and the U.S. Forest Service on
federal lands. CAL FIRE, with the approval of the California Board of Forestry and Fire Protection (BOF) can
declare a Zone of Infestation for native and exotic insect and disease pests. Within a Zone of Infestation CAL
FIRE employees may go on private lands to attempt eradication or control in a manner approved by the BOF.

Forest management tools include the removal of dead, dying and diseased trees, thinning of small and me-

dium live trees, replanting multiple species, and other techniques used to remove hazards and improve eco-
system health. Lack of mills in some areas and historically low wood prices have left many spot infestations
untreated and growing rapidly.

This chapter includes four unique spatial analyses that identify priority areas where forest management prac-
tices are most likely to prevent and mitigate impacts;

Restoring Forest Pest Impacted Areas to Maintain Ecosystem Health
Restoring Forest Pest Impacted Communities for Public Safety
Preventing Forest Pest Outbreaks to Maintain Ecosystem Health
Preventing Forest Pest Outbreaks for Community Safety

oD

Finally, other threats from invasive non-native plants and air pollution could not be analyzed spatially due to
data limitations, and are discussed by narrative. Invasive non-native plants damage ecosystems in California
by displacing native species, out-competing native plants, changing plant communities and structure, alter-
ing natural processes related to water and fire, and reducing wildlife habitat value. This chapter also ad-
dresses regional air pollution impacts that can adversely affect natural ecosystems and working landscapes in
California.

http://frap.fire.ca.gov/assessment2010/2.2_forest_health.html 13
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ANALYSIS: RESTORING FOREST PEST IMPACTED AREAS TO MAINTAIN
ECOSYSTEM HEALTH
Key Findings Priority Landscapes

e There are over six million acres of priority landscapes
that are impacted by forest pests in California, with

Priority Landscape

: : B High
31 percent of these ranked high. Seventy-five percent [ Medium
of priority landscapes are on lands managed by the s = Low
U.S. Forest Service (USFS), only 18 percent are on ' e ——
[ Bioregions

privately owned lands.

e Sierra Mixed Conifer (SMC), Eastside Pine (EPN),
Red Fir (RFR) and White Fir (WFR) are the habitat
types with the most
priority acres.

County

. BAY/DELTA

* White Fir had the High priority landscape acres
largest proportion of | py ownership
its habitat identified USFS 1,430,000
as a priority land- BLM 10.000 wier |
scape (43 percent), DOD 0
and almost 240,000 : . i
Tribal <10,000| This analysis
acres (26 percent) NPS 50.000| ool aYSIS
i hiogh ; identifies priority
designated as hig
priority. Twenty- Other Federal <10,000| |andscapes that represent S ommco
eight percent of Red Other Gov. 30,000 forest pest impacted ecosystems vl
Fir was designated Private 340,000 where restoration activities are
as high. NGO 10,000 most needed.

ANALYSIS: RESTORING FOREST PEST IMPACTED COMMUNITIES FOR
PUBLIC SAFETY

Key Findings Priority Landscapes
e Restoration priorities were identified in 13 commu-
nities with at least 20 percent of their area in prior-
ity landscapes. Eight of these are in the South Coast

bioregion and are covered by state and county level
declared emergencies. Four of the remaining five pri-
ority communities are in the Bay/Delta bioregion and
are covered under a Zone of Infestation order, which
has been declared by CAL FIRE to address sudden oak
death.

e The South Coast, Bay/Delta and Sierra bioregions
comprise 98 percent of high priority areas and 83 per-
cent of priority landscapes. Bark beetles in the South
Coast and Sierra bioregions and sudden oak death in
the Bay Area are major issues; Zones of Infestation
have been declared

to address many of High priority landscape acres
these concerns. by county ————
® San Bernardino, San Bernardino 17,709 Priority Landscape
Sonoma, San Diego,  [Riverside 4,371 e
glverts_ldelfnd Placer Sonoma 1,801 [ Low
ounties have over Mari 913 _
half of the prior- N:\::d a 720 [ Commurites
ity landscapes. San Placer 624 =
Bernardino County San Mateo 546,  This analysis identifies priority landscapes that rep-
alone has almost 60 San Diego 53| resentareas of tree mortality coincident with human
percent of the high- 9 infrastructure such as houses, roads, and transmis-
est priority acres. Tulare 472]  sjon lines where falling trees are a public safety
Kern 328|  jssue, and restoration activities are most needed.

14 http://frap.fire.ca.gov/assessment2010/2.2_forest_health.html



Executive Summary: Chapter 2.2: Forest Pests and Other Threats to Ecosystem Health and Community Safety

ANALYSIS: PREVENTING FOREST PEST OUTBREAKS TO MAINTAIN

Key Findings
The Klamath/North Coast (48 percent), Sierra (33
percent), and Modoc (13 percent) bioregions com-

prise almost 95 percent of priority landscape acres.
Two-thirds of areas at risk are U.S. Forest Service

lands, one-third are private.

ECOSYSTEM

White Fir (30 percent), Red Fir (29 percent), and
Lodgepole Pine (16 percent) are the habitat types
most at risk (high plus moderate priorities) from
future tree mortality. These results are partially sup-
ported by findings from the previous analysis, which

identifies these types as having significant pest activ-

ity over the last 15 years.
Montane Hard-

wood is the habitat
with the most total

High priority landscape acres
by ownership

priority landscape USFS 310,000
acres in the Klam- BLM <10,000
ath/North Coast DOD 0
Bioregion. Red Fir, Tribal 0
Ponderosa Pine, NPS 20,000
and White Fir are Other Federal <10,000
the most at risk Other Gowv. <10,000
habitat types in the Private 70,000
Sierra bioregion. NGO <10,000

HEALTH
Priority Landscapes

Priority Landscape
I High

:] Medium

[ JLow

:] Bioregions

County

This analysis identifies priority landscapes that
represent ecosystems most at risk from damage
from future outbreaks.

ANALYSIS: PREVENTING FOREST PEST OUTBREAKS FOR COMMUNITY
SAFETY

Key Findings

Over 82,000 acres of commu-
nity infrastructure are found
to be at risk from future forest
pest outbreaks.

Magalia, South Lake Tahoe,
Paradise and Truckee are the
largest communities identi-
fied as priorities for forest pest
prevention activities.

High priority landscape acres
by county

Placer 300
Mono 200
Alpine 100
Plumas 100
Nevada 100
Nevada 100
Humboldt 100
Tehama 100
El Dorado <100
Shasta <100
Siskiyou <100

Priority Landscapes

|| Priority Landscape
[ High

[ Medium

] |:| Low

[ communities

) 1

Truckee
o

This analysis identifies priority landscapes that represent communities
most at risk from damage from future outbreaks.

http:/ffrap.fire.ca.gov/assessment2010/2.2_forest_health.html
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3.1: Water Quality and Quantity Protection and
Enhancement

CHAPTER OVERVIEW

Forested watersheds in California provide an abundant supply of clean water that supports a broad range of
downstream uses. The major watersheds across California differ distinctly in climate, geology, ecosystems,
and land use; each of which has an affect on the availability of water resources. This has resulted in different
water resource conflicts and constraints that vary regionally across the state. To account for this tremendous
variation, flexible water management tools and policies are needed. In addition, public education is needed
to increase awareness of the role forests play in protecting critical water resource assets and the threats that
exist to water resources in headwater regions.

Protecting and managing forests in source watersheds is an essential part of future strategies for providing

a sustainable supply of clean water for a broad range of beneficial uses. Tools to address threats to water
supply include: water conservation, restoration of riparian forests, restoration of mountain meadows, and
protection of groundwater. Tools to address water quality concerns include: reduction of soil erosion through
Best Management Practices for forest roads and timber harvesting, additional protection for riparian areas
in salmonid watersheds, road maintenance and fuel reduction treatments designed to reduce high severity
wildfires. Urban forests have also been shown to improve water quality by filtering stormwater runoff.

This chapter includes an analysis of threats to water supply and a second analysis that includes an evaluation
of threats to water quality.

ANALYSIS: WATER SUPPLY
Key Findings Priority Landscapes

e High Priority Landscape (HPL) is concentrated in
watersheds across the Sierra, Cascade, Klamath and
Siskiyou Ranges.

e Projected decreases in snowpack from climate change
are expected to affect the timing and distribution of
runoff in watersheds throughout the Sierra Nevada.

e Restoration of mountain meadows offers an opportu-
nity to improve the storage, groundwater recharge and
the timing of runoff in Sierra Nevada upper elevation
watersheds.

e The Klamath/North Coast bioregion also has substan-
tial water supply assets, but little storage capacity.
These watersheds are predominately rain fed; the water
supply impacts from climate change will likely be less
dramatic than in the Sierra Nevada. Impacts in the
Klamath Mountains are expected to be between those
in the Sierra Nevada and those in the Coast Ranges.

e Groundwater basins in the two Central Valley bio-
regions are an abun-

Priority Landscape
I High

[ Medium

[ Jtow

[ Hydrologic Regions
WBD Hydrologic Unit 8
Major Waterbody

dant resource heavily High priority landscape acres
threatened due to over by ownership
pumping. USFS 10,563,902

e Watersheds in the South  |BLM 510,189
Coast bioregion moun- DOD 2,354
tain ranges contribute to | Tribal 59,719 . L .
local mugnicipality water NPS 1,617,618 Tf\_e high p_rlorlty Iands_cape (HPL) iden-
supplies which reduces Other Federal 15,983 tifies locations where high value water
dependence on imported  |[Other Gov. 148 109  supply coincides with high threats and thus
water from northern Private 5.277.503 represents areas where stewardship proj-
portions of the state. NGO 6,951 ects are most needed.

16 http://frap.fire.ca.gov/assessment2010/3.1water.html



Executive Summary: Chapter 3.1 Water Quality and Quantity Protection and Enhancement

ANALYSIS: WATER QUALITY

Key Findings

Water quality impairments from forests and
rangelands are most pronounced in watersheds
in the North Coast/Klamath bioregion. These
watersheds are critical for recovery of state and
federally listed anadromous salmonids.

The watersheds in the Sierra Nevada Moun-
tains include a mix of medium and high priority
landscape. The Lake Tahoe basin has the high-
est priority for the watersheds in this region.
The watersheds of the Central Coast and South
Coast bioregions are mostly ranked as me-
dium priorities. Forest health (see Forest Pests
Chapter 2.2) and fire management (see Wildfire

Priority Landscapes

Priority Landscape
I High

[ Medium

[ILow

[ 1 Hydrologic Regions
WBD Hydrologic Unit 8
Major Waterbody

threats Chapter 2.1) greatly influence water
guality conditions in these watersheds.

High priority landscape acres
by ownership

USFS 8,840,000
BLM 1,200,000
DOD <10,000
Tribal 40,000
NPS 1,700,000
Other Federal 400,000
Other Gov. 380,000
Private 53,330,000
NGO 10,000

The analysis presented identifies locations where
high value water assets in watersheds supporting

a broad range of beneficial uses coincide with high
risks that threaten water quality. For this analysis
the threat of water quality in watersheds was as-
sumed to increase with the number of water quality
stressors that are present.

http://frap.fire.ca.gov/assessment2010/3.1water.html 17
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3.2: Urban Forestry for Energy Conservation and Air
Quality

CHAPTER OVERVIEW

The California urban forest is concentrated in metropolitan areas and encompasses about five percent (7,944
square miles, or approximately 5 million acres) of land and supports 94 percent of the population. Urban
areas are the most populated areas in the state as defined by the U.S. Census.

Many private companies, non-profit organizations and governmental programs have worked hard to sustain
and improve California’s urban forest. This strong network of organizations provides many public benefits by
improving the urban forest and by increasing public awareness of the importance of urban forests.

Urban forests provide recreation, pollution reduction, carbon storage, heat island mitigation, storm water
control, noise reduction, wildlife habitat, energy conservation and increased property values. Benefits vary
with tree size and location and increase in hotter climates and as urban population grows. In addition, urban
forestry adds jobs and economic value to the California economy.

Many daily activities, such as driving, mowing lawns, dry-cleaning clothes and natural occurrences such as
wind blown dust and fires pollute the air. California has some of the most polluted areas in the nation. Urban
forests help filter out air pollutants by depositing pollutants in the canopy, sequestration of CO2 in woody
biomass and reduce air temperatures. The value of these benefits is considerable across the state, and maxi-
mum results achieved when the efforts and benefits are focused in highly populated areas.

Population growth and hotter summers have increased the need for electricity in California. Energy shortages
and urban heat potential increase with urban development which adds impervious surfaces such as asphalt,
concrete and roofs to urban areas. Urban trees reduce summer air temperatures by absorbing water through
their roots and evaporating it through their leaves in a process called evapotranspiration and by providing
shade. Urban trees can help conserve energy by providing shade in hot summer months.

This chapter includes two analyses:
1. Urban Tree Planting: identifies priority areas where tree planting can provide the greatest benefit to
urban populations in terms of mitigating air pollution and urban heat islands.

2. Urban Tree Maintenance: identifies priority areas where maintaining existing tree canopy can provide
the greatest benefit to urban populations in terms of mitigating air pollution and conserving energy.

18 http://frap.fire.ca.gov/assessment2010/3.2_urban_forestry.html



Executive Summary: Chapter 3.2: Urban Forestry for Energy Conservation and Air Quality

ANALYSIS: URBAN FORESTRY TREE PLANTING

Key Findings

e Close to 800,000 densely populated urban acres, or
15.1 percent of the state’s urban area, has been identi-
fied with high threat for air pollution and urban heat

islands.

e Close to 28 percent of the state’s population (9.5 mil-
lion people) live in high threat areas for air quality

and urban heat.

e 372 communities have been identified as high prior-

ity planting areas.

Percent county population in
high priority landscape

Stanislaus 74.2
Fresno 73.9
Sacramento 73.7
Riverside 72.1
Merced 67.2
Tulare 65.0
Kings 65.0
Kern 64.1
San Joaquin 62.2
San Bernardino 56.7

ANALYSIS: URBAN FORESTRY MAINTENANCE

Priority Landscapes

Key Findings

This analysis identifies
densely populated areas
with considerable air
pollution and urban heat
islands. Planting efforts
can reduce the amount of
energy consumption due to
cooling needs and filter air
pollutants.

e (Close to 217,000 urban acres, about 4.3 percent of the
state’s urban area, has been identified as densely popu-
lated areas with substantial existing tree canopy assets.

e Activities and projects to maintain and protect over-
all tree canopy would benefit the close to two million
people living in these areas.

e A community may be identified as a priority landscape
in both maintenance and planting because results are
calculated at about 10,000 square feet, approximately
one-quarter acre, but reported at a community level.

Percent county population in
high priority landscape

Sacramento 30.7
Butte 26.2
Yolo 25.9
San Joaquin 21.9
El Dorado 16.6
Sutter 15.9
Imperial 14.1
Placer 13.5
Shasta 12.0
Contra Costa 11.8

This analysis identifies
areas in California that
are densely populated
with people and trees,

with many days over 90°

F and exceeding air pollu-
tion standards. Protecting
the existing tree canopy in
these areas provides public
benefit.

http://frap.fire.ca.gov/assessment2010/3.2_urban_forestry.html
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3.3: Planning for and Reducing Wildfire Risks to
Communities
CHAPTER OVERVIEW

This chapter looks at the current status of collaborative, community-based wildfire planning and the extent of
available planning resources relevant to community wildfire safety and protection.

In California, community involvement in wildfire planning is extensive, as evidenced, for example, by community
wildfire protection plans (CWPP, as defined under the Healthy Forests Restoration Act of 2003), local and regional
Fire Safe Councils, Resource Conservation Districts and community participation in the federal Firewise Commu-
nities/USA program. State laws requiring ‘defensible space’ around structures, building codes, and other responsi-
bilities are aimed at helping communities reduce their risk of loss when wildfire strikes. Federal programs, such as
the National Fire Plan, also help with funding for fire hazard reduction.

This chapter contains a single analysis that identifies priority communities where wildfire threat coincides with
human infrastructure such as houses, transmission lines and major roads. These priority communities are then
summarized in terms of the presence of a CWPP, and Firewise Communities/USA recognition. The availability of
community planning resources is also examined.

ANALYSIS: COMMUNITY WILDFIRE PLANNING

Key Findings Priority Landscapes

e Itisestimated there are at least 317 communities Community Wildfire Protection Plans
protected by Community Wildfire Protection Plans Etiragg: opv of Priorlty Communities
throughout the state. Even more are covered by a
countywide CWPP.

e Atotal of 404 priority communities were identified,
representing about 2.6 million people living on about
1.1 million acres in high or medium priority land-
scapes. With the assumption that all priority commu-
nities in a county or countywide CWPP are covered by
that CWPP, at least 234 (or about 58 percent) of the
priority communities are covered by a Community
Wildfire Protection Plan.

e About 250 Fire Safe Councils or their equivalent were
identified (which included homeowner associations,
resource and fire protection districts, local govern-
ment organizations, advisory groups, CAL FIRE units,
Indian Tribes and others). Of these, 47 are county-
wide in geographic

« cwpP

*  Priority Communities
I:l County
I:I Bioregion

“Individual CWPPs and Countywide CWPPs (which are assumed
to include all priority communities)

scope. Others are Priority communities by

community-centricor | pjoregion

regional. Thereare 38  |South Coast 168

recognized Firewise Sierra 83| The analysis in Wildfire Threats to Ecosys-

Communities. These Bay/Delta 67|  tem Health and Community Safety identifies

numbers are growing.  |Klamath/North Coast| 28|  priority communities at risk from wildfire. In
* Priority comtmun;ltles g:g:;?r']g&is\t/a”e ?‘21 this chapter, an analysis examines which of

were presentin a y these priority communities have CWPPs, or

bioregions, with 62 Modoc 9 Fi . iti q Loth

percent occurring in Mojave g  areFirewise communities and several other

the South Coast and San Joagquin Valley 3| criteria that can suggest the presence of com-

Sierra bioregions. Colorado Desert 1 munity planning resources and experience.
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Executive Summary: Chapter 3.4: Emerging Markets for Forests and Rangeland Products and Services

3.4. Emerging Markets for Forests and Rangeland
Products and Services

CHAPTER OVERVIEW

Emerging markets for renewable energy, ecosystem services and niche products are impacting how forest and
rangelands are managed. Developing appropriate policies will require a better understanding of the benefits
and environmental impacts of these emerging markets and how society values the various market and non-
market products and services provided by forests and rangelands.

California Renewables Portfolio Standards (RPS), established by SB 1078 (2002) and accelerated under SB
107 (2006) and Executive Order S-14-08 (2008), creates a target of 33 percent of electricity from renewable
energy sources by 2020. Reaching this target will require a significant expansion of energy facilities and re-
lated infrastructure on forest and rangelands. In the Mojave and Colorado Desert bioregions the number and
size of proposed solar and wind power generation sites has engendered controversy over potential impacts to
wildlife habitat.

Biomass energy provides a financial incentive for treating areas for risk reduction or restoration related to
wildfire and forest pests. Biomass energy from forestlands provides about one percent of California’s elec-
tricity use, while having the potential to provide nearly eight times this amount. Biomass also has unutilized
potential for heating homes, businesses and schools, and for conversion to liquid transportation fuels. Ques-
tions of long-term biomass supply, as well as possible ecological and other impacts of biomass removal on
forest sustainability, are key issues in California. The California Energy Commission, working through the
California Biomass Collaborative and various stakeholders, has produced a comprehensive strategy for sus-
tainable development of biomass in the state.

California’s forests and rangelands provide a variety of ecosystem services, for which landowners are gener-
ally not compensated. In many cases, market mechanisms for exchange of values from ecosystem services
in California are still limited. Despite this, substantial investments have been made that support ecosystem
services. Typically, these investments involve protecting areas that provide unique or high levels of desired
services, or restoring areas impacted by past events. These investments come through a variety of programs,
agencies and stakeholders. Augmenting this with emerging market-based solutions could enhance the abil-
ity to sustain these important services into the future. One example of an emerging market for an ecosystem
service, carbon sequestration, is discussed in detail.

Finally, there is a substantial potential for niche markets to stimulate rural economies, for example through
certified products, micro-biomass, or landowner collaboratives to produce and market timber using small
scale or portable milling technologies.

This chapter includes two unique spatial analyses, which explore the potential for treating priority landscapes
for risk reduction and restoration related to wildfire and forest pests from previous chapters, if six idle and
six proposed biomass facilities are made operational. The first analysis is for ecosystem health, the second for
community safety.

http://frap.fire.ca.gov/assessment2010/3.4_emerging_markets.html 21
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ANALYSIS: BIOMASS ENERGY - ECOSYSTEM HEALTH

Key Findings

e Currently, only 22 percent
of high priority landscapes
are within 25 miles of an
operational biomass facility.
Adding 12 facilities would
increase this number to
39 percent, and primarily
benefit the Klamath/North
Coast, Modoc and Sierra
bioregions.

e Even with the additional
facilities, 61 percent of high
priority landscapes are not
within the 25 mile distance.
Since 57 percent of these
high priority landscapes are
on U.S. Forest Service lands,
coordination across agency
boundaries will critical.

Priority Landscapes

MODOC
BIOREGION

Priority Landscape - Ecosystem Health
B High

[ Medium

[ JLow

Idle/Proposed Facilities
@ Ide
Il Proposed
7 Area served by new biomass facilities

[ Bioregions

This analysis determines the benefits of making six idle and six proposed facilities operational, in terms of
facilitating fuel reduction or restoration projects for treating priority landscapes for ecosystem health from
the wildfire and forest pests analyses in previous chapters.

ANALYSIS: BIOMASS ENERGY — COMMUNITY SAFETY

Key Findings

This analysis determines the benefits of making six idle and six proposed facilities operational, in terms
of treating priority communities from the wildfire and forest pests community safety analyses in previous

chapters.

e Currently, only 14 of the 66 priority communities are within 25 miles of an operational biomass facility.
Adding the new facilities would reach 11 additional priority communities. Of the remaining 41 priority
communities, 31 are in the South Coast bioregion.

e Developing a biomass industry in the South Coast bioregion that addresses the significant wildfire and
forest pest threats will be challenging, since there are large acreages in shrub species that are difficult to
utilize as biomass, and much of the forestland is in public ownership.

http://frap.fire.ca.gov/assessment2010/3.4_emerging_markets.html




Executive Summary: Chapter 3.4: Emerging Markets for Forests and Rangeland Products and Services

CARBON HIGHLIGHTS

Carbon sequestration is an emerging market that actually quantifies and helps pay for an ecosystem service.
This section discusses how terrestrial carbon sequestration is considered in policy and at the project level, the
role of carbon in compliance markets, the economics of carbon and the opportunities in California for forest
and rangeland carbon.

There are two kinds of carbon markets, voluntary and compliance. Voluntary carbon markets are generally
unregulated by government, with transactions usually occurring directly between the buyer and seller. Spe-
cific systems, protocols and registries exist for the voluntary market. Compliance markets occur under regu-
latory schemes, usually cap-and-trade, where offsets are sold to emitters.

Carbon credits will be in demand for both the voluntary and compliance markets. Protocols are in place for
many project types. The price of carbon, however, is generally low relative to the value for high quality timber
products.

Key Findings

e Carbon sequestration is an ecosystem service for which markets are emerging. As part of these markets,
the value of the service is quantified, prices determined and dollars generated for “carbon credits.” Mar-
kets are arising for both voluntary exchange between parties (voluntary markets) and in response to the
need to reduce carbon impacts as part of regulatory requirements (compliance markets).

e Demand for forest and rangeland-related carbon in such markets or other venues appears to be very
significant.

e Carbon credit supply is constrained by economics, risk and other factors. It is estimated that only one
to two million tonnes a year will be available to the compliance market from California forests, which is
only 10-25 percent of demand.

e “Protocols” have already been developed for both forest and range-related carbon. The development of
additional project type protocols for forests and rangelands could promote activities with ecological and
economic co-benefits and increase the supply of carbon credits.

e (California has large acreages of forest stands that with additional investment could provide larger future
benefits in terms of forest products, jobs, and carbon storage and sequestration. Opportunities also
exist on rangeland, but the markets and necessary technologies to capture carbon are not sufficiently
developed to quantify these opportunities.

http://frap.fire.ca.gov/assessment2010/3.4_emerging_markets.html 23
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3.5: Plant, Wildlife, and Fish Habitat Protection,
Conservation and Enhancement

CHAPTER OVERVIEW

A wide variety of climates, geology, fire and ecological processes combine to make California a hotspot of
plant, animal and ecosystem diversity. But for the past decades there has been a trend towards increasing
numbers of both animal and plant taxa listed under federal and state laws as threatened or endangered. Na-
tive fish species, though well-adapted to natural disturbance regimes, are also generally in decline in the face
of human-related changes across many watersheds.

The California Wildlife Action Plan (CWAP), the guiding document on state wildlife conservation issues and
strategies, presented at least 20 different threats to plant, wildlife and fish populations and their habitats.
Four occur statewide: growth and development, water management conflicts, invasive species and climate
change. Others occurring in multiple regions include pollution and urban/agricultural runoff, excessive live-
stock grazing, altered fire regimes (due to fire suppression and wildland-urban interface expansion), recre-
ational pressure/ human disturbance, and other land management conflicts.

Numerous efforts in California are working towards identifying, preserving and protecting important wildlife,
plant, and fish habitat. Tools for addressing wildlife habitat needs include the purchase of land and conser-
vation easements, development planning, zoning, habitat mitigation banking, and habitat restoration, and
polices, regulations and funding mechanisms that support these efforts.

This chapter has a single spatial analysis which ranks the threat to areas of important wildlife habitat from
uncharacteristic and potentially catastrophic wildfire.

ANALYSIS: WILDFIRE THREAT TO AREAS PROTECTED FOR HABITAT
Key Findings Priority Landscapes

e Based upon an analysis of wildfire threat to areas that
are protected or included in a recent study on cor-
ridors, over 14 percent of the state was determined to
be in high priority landscapes and over 12 percent in
medium priority landscapes.

e The medium and high priority landscapes are con-
centrated mostly in the Sierra, Klamath/North Coast,
Modoc and Central Coast bioregions. Lands managed
by federal agencies dominate the priority landscapes.

e At least 45 percent of California’s 62 native fish spe-
cies are considered by the California Department of
Fish and Game (DFG) as those of greatest conserva-
tion need, and there are 28 fish taxa listed as state or
federally threatened or

Priority Landscape
N High

[ Medium

[ JLow

[ Bioregions

Counties

endangered. High priority landscape acres
e Black bear, pronghorn [Py ownership
antelope, bighorn USFS 11,526,000
sheep, deer and elk BLM 2,693,000
populations are gener- | DOD 280,000
ally stable, but are now | Tribal 355,000
at much lower num- NPS 995,000
bers than in the pre- Other Federal 110,000 . . .
European settlerﬂent Other Gov. 1.203.000 For this analysis the fire threat layer was
era. Private 6,046,000  Uused to estimate the potential for fire impacts
NGO 127,000 on protected habitat.
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3.6: Green Infrastructure for Connecting People to the
Natural Environment

CHAPTER OVERVIEW

For the purposes of this assessment, green infrastructure refers to all public and private forest and range-
land landscapes which provide economic, social, cultural, and environmental services such as recreation,
open space, watersheds, wildlife habitat, viewsheds, and working landscapes for commodity production. This
definition ignores the vital importance of smaller urban parks, bikeways, and greenbelts — areas that are not
mapped statewide. In addition, although agricultural lands provide open space and other values, they are also
not included in this discussion.

Current trends identified in this chapter include:

e Given decreasing budgets, agencies are struggling with how to meet public demand for diverse, safe,
high-quality recreation opportunities. Ongoing fiscal challenges have already resulted in instances of
reduced hours of park operation, and deferred maintenance.

e Activities such as off-highway vehicle (OHV) recreation, mountain biking, boating, and adventure
recreation have increased dramatically in recent years, while at the same time population growth, ur-
banization and alternative energy production compete for suitable lands. To meet these demands and
minimize associated impacts, it is critical that opportunities are provided to the public in a responsibly
managed environment, where it is possible to efficiently apply Best Management Practices, law enforce-
ment and education efforts, monitoring of impacts, and restoration efforts.

e Effective regional and local efforts to protect and manage green infrastructure are found throughout
California. These efforts are typically cross-jurisdictional, involve stakeholders, and address multiple
issues such as recreation, water, wildlife habitat and economic development.

e Public involvement in supporting green infrastructure is critical in terms of advocacy, participation in
the decision-making process, and involvement in local stewardship and program activities.

Tools for protecting green infrastructure from development include acquisition, easements, establishing
reserves and various state and local zoning policies. Tools for managing green infrastructure for protection
from wildfire and forest pests include control burning, thinning overstocked stands, biomass projects to re-
duce fuel loads, and various other stand improvement projects.

California’s statewide outdoor recreation strategy is formulated through a combination of:

e the California Outdoor Recreation Plan (CORP), published every five years by the California Depart-
ment of Parks and Recreation, which identifies various issues and needs of statewide importance;

e the Recreation Policy, developed by the State Park and Recreation Commission, which outlines the
state’s strategies, priorities, and actions based on issues and needs identified in the CORP; and

e the California Department of Parks and Recreation’s Off-Highway Motor Vehicle Recreation Division
legislatively mandated Strategic Plan which provides guidance for motorized recreation in the eight
State Vehicular Recreation Areas (SVRAS).

This chapter includes two analyses:

e Conserving green infrastructure: this analysis identifies unprotected (buildable) green infrastructure
that serves local communities that is at risk from near-term development.

e Managing green infrastructure: this analysis identifies important recreation areas and other green in-
frastructure that serves local communities that is at risk from wildfire and forest pests.

http://frap.fire.ca.gov/assessment2010/3.6_green_infrastructure.html 25
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ANALYSIS: CONSERVING GREEN INFRASTRUCTURE

Key Findings Priority Landscapes

e The South Coast bioregion has by far the most
high priority landscape acres since green infra-
structure there serves large populations and faces
high development pressures.

e Inthe Sacramento Valley and San Joaquin Valley
bioregions, high development pressure is elimi-
nating options for protecting remaining green
infrastructure that serves local communities.

e Inthe Sierra bioregion, development is an emerg-
ing issue, and is mostly in the foothills.

e Counties in the Bay/Delta bioregion have
achieved a significant level of green infrastruc-
ture protection despite the absence of large
federal landholdings, by adopting a wide range
of complementary public-private strategies and

programs. Priority Landscape
. High
[ Medium
This analysis identifies priority landscapes which [Jtow
emphasize green infrastructure that serves larger [ Protected Areas
communities and faces significant development 22 Communities

threat. Map shows an example priority landscape
for Orange County.

ANALYSIS: MANAGING GREEN INFRASTRUCTURE

Key Findings Priority Landscapes
® The densely populated and high wildfire ST 7 P ]
threat South Coast bioregion has by far the %W%/f/ % Z% 27 7 :
most high priority landscapes. “EUJTJ ,//‘
* Bioregions such as the Bay/Delta, Sierra and - e : ‘ . / ;
Central Coast have large acreages of medium -l . i

priority landscapes, which are typically high
value areas at a medium threat, or medium
value areas at a high threat.

e Although the threat from exotic invasive
species has not been adequately mapped
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and ranked, they do pose a real threat in all p— <
. . . ) e

blpreglons. Similarly, the future |mpz_ict from S B

climate change cannot be analyzed given cur-

rent knowledge and data, but will likely pose 22 iy

major challenges.

This analysis identifies priority landscapes that emphasize green infrastructure that serves larger com-
munities or has recreation value, and faces significant threat from wildfire or forest pests. Map shows an
example priority landscape for the Santa Monica Mountains above Malibu.
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3.7: Climate Change: Threats and Opportunities

CHAPTER OVERVIEW

Climate can greatly influence the dynamics of forest and range ecosystems, and result in changes to the type,
mix and productivity of species. While forests and rangelands can be used to sequester carbon and offset
greenhouse gas emissions, these same ecosystems may also become vulnerable to changes in climate. For
example, under a warmer and drier climate water availability may be more limited with earlier snowmelt and
declining snowpack; severity of drought may become more pronounced and the frequency of wildfires may
increase.

While future climate scenarios differ in the expected changes to California’s climate, there is general agree-
ment that increases in both temperature and carbon dioxide are likely to result in significant changes in the
composition of forests and rangelands throughout the state. In some cases, environmental effects from cli-
mate change have already been observed in California forest and rangelands. The effects from climate change
are likely to include shifts in species ranges, changes in snowpack, changes in the frequency of wildfire and
pest disturbance and forest productivity changes.

California’s forests and rangelands can play an important role to mitigate the risk of global warming. In
forestry this can include both actions that lead to additional carbon sequestration, as well as actions that
reduce emissions associated with wildfires, land use conversions and other forms of disturbance. The Califor-
nia Department of Forestry and Fire Protection (CAL FIRE) has identified five strategies to mitigate against
greenhouse gas (GHG) emissions: reforestation, forestland conservation, fuels reduction, urban forestry and
forest management to improve carbon sequestration. In addition, strategies are being developed to address
adaptation needs. The goal of adaptation planning is to reduce vulnerability and to increase the resiliency of
forest and rangeland ecosystems to climate changes.

This chapter includes three analyses. To support the first two analyses existing vegetation data and projec-
tions from a vegetation dynamics model (MC1) were used to estimate changes in forest carbon stocks over
key time periods: 2010, 2020, 2050 and 2100. The first analysis was then conducted to evaluate threats

to forest carbon from wildfire, insects and disease. A second analysis was conducted to evaluate potential
threats to forest carbon from development. A third analysis, using the computer software BIOMOVE, was
conducted to evaluate potential shifts in species ranges from future climate scenarios.

http://frap.fire.ca.gov/assessment2010/3.7_climate_opportunities.html
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ANALYSIS: THREATS TO FOREST CARBON FROM WILDFIRE, INSECTS,

Key Findings

AND DISEASE

e The evaluation of carbon stocks from the baseline
conditions for 2020 showed limited gains or losses in

priority areas compared to 2010. The priority areas
remain relatively stable across all bioregions through
2050 and then declining substantially through 2100.

e Belowground carbon pools showed less variation
than aboveground carbon pools; however, due to the

relatively limited
information on be-
lowground carbon,
additional research
is needed.

e The expected loss of
carbon sequestra-
tion from wildfire,
insects and disease
was much more
extensive than loss
from development.

High priority landscape acres
by ownership

USFS 12,240,000
BLM 1,350,000
DOD 240,000
Tribal 310,000
NPS 800,000
Other Federal 70,000
Other Gov. 1,120,000
Private 13,390,000
NGO 100,000

Priority Landscapes

2020

- High Priority
|:| Medium Priority
|:| Low Priority

This analysis identifies landscapes for forest carbon assets that coincide with threats from wildfire, insects,
and disease. The analysis resulted in priority landscapes for 2020, 2050, and 2100.The priority landscape
for 2020 is shown as an example.

ANALYSIS: THREATS TO FOREST CARBON FROM DEVELOPMENT

28

Key Findings Priority Landscapes
e Threats to the loss of terrestrial carbon (forest and : o
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Executive Summary: Chapter 3.7: Climate Change: Threats and Opportunities

ANALYSIS: VEGETATION RESPONSE - BIOMOVE

Key Findings

® The results show a mixed response among tree species, with some species showing an expansion in
range and some species contracting in range by 2080.

e The two climate models used to estimate future conditions were reasonably consistent in predicting the
shift in a species range. For several of the indicator species both Global Climate Models (GCM) predict-
ed gains or losses in range that were within 10 percent of each other. Although, for one species (Sequoi-
adendron Giganteum) the estimated extent of a gain in species range varied by 58 percent between the
two climate models.

e Many tree species showed a shift toward higher elevations and towards northern latitudes.

Priority Landscapes

Sugar Pine Range Change
CCSM Climate Model Sugar Pine Range Change

[ ] stable Range Hadley Climate Model

[ ] Lo§t Range [ stable Range
I Gained Range [ Lost Range
[] Absent I Gained Range

[1 Absent

Predicted shift in species range for Sugar Pine. The map on the left shows an expanding range that is in-
fluenced by the warmer and wetter conditions predicted under the Community Climate Model (CCM). The
map on the right predicts a contraction in species range that is influenced by the hotter and drier condi-
tions forecasted by the Hadley climate model. Areas in green show an expansion in range, while areas in
red show a reduction in range, and areas in yellow are considered stable.

http://frap.fire.ca.gov/assessment2010/3.7_climate_opportunities.html






Intructo

California law requires periodic assessments and strategic plans be developed to inform policy decisions
on the state’s forest and rangeland resources. In addition, the U.S. Department of Agriculture’'s (USDA)
Forest Service State and Private Forestry Redesign Program has provided states with funding and direc-
tion to take a focused and systematic approach to evaluate opportunities for state-federal agency part-
nering for stronger forest management. The California Department of Forestry and Fire Protection’s

(CAL FIRE) Fire and Resource Assessment Program (FRAP) is addressing both requirements with this
document. This assessment highlights key issues, resource status and trends and priority landscapes for
the subsequent strategy document, which will provide a framework for state and federal programs to
support good forest and rangeland stewardship in California.

THE STATE MANDATE

By state law (Public Resource Code 4789) CAL FIRE must periodically assess California’s
forest and rangeland resources. The last assessment was completed in 2003 (http://frap.
fire.ca.gov/assessment2003/) by the Fire and Resource Assessment Program (FRAP),

a unit within CAL FIRE whose mission is to produce these periodic forest assessments.
Results are used by the State Board of Forestry and Fire Protection (BOF) to develop and
update a forest policy statement for California. The last BOF statement was finished in
2007 and reflects various strategies designed to address key issues defined by the 2003
assessment (http://www.bof.fire.ca.gov/board_joint_policies/board_policies/policy
statement_and_program_of_the board/policyprogram_050107.pdf).

THE FEDERAL MANDATE

The 2008 federal Farm Bill amended the Cooperative Forestry Assistance Act to provide
for development of state forest resource assessments and related resource strategies.
Among other things, the intent of the amendments is to facilitate identification of prior-
ity forest landscape areas, to underscore work needed to address issues on these land-
scapes, and to frame and focus related strategies and actions.
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The U.S. Forest Service State and Private Forestry
Program (S&PF) in 2008 “redesigned” its approach
to reflect these plans and funding strategies, and
Program Redesign has strongly shaped the ap-
proach CAL FIRE has taken with the California 2010
Assessment.

The 2010 effort covers two components of the Rede-
sign approach:

e Statewide Assessment of Forest Resources —
provides an analysis of forest conditions and
trends in the state and delineates priority rural
and urban forest landscape areas.

e Statewide Forest Resource Strategy — provides
long-term strategies for investing resources to
address priority landscapes identified in this
assessment, focusing where federal investment
can most effectively stimulate or leverage de-
sired action and engage multiple partners.

The Redesign approach emphasizes, where possible,
use of available data and of a spatial framework for
analysis and to delineate priority landscapes. The
focus is on incorporating existing plans and informa-
tion within states. Some categories of plans are speci-
fied, such as the state wildlife plan and community
wildfire protection plans. Outreach to stakeholders is
encouraged, though the outreach process and extent
is left to the states. However, a requirement exists to
seek input from specified stakeholder categories or
entities such as federal management agencies, the
state wildlife agency, the urban forest council and
others.

MEETING BOTH MANDATES:
ASSESSMENT TOPICS

This document presents the 2010 statewide assess-
ment. It is intended to meet both the California and
federal assessment requirements. A separate strate-
gies document addresses approaches to dealing with
issues raised in this assessment.

This assessment presents an analysis of trends, con-
ditions and the development of priority landscapes.

It is organized around topics (themes) presented in
related federal assessment and strategy Redesign
guidance documents (http://www.fs.fed.us/spf/
redesign/index.shtml). Three general themes and re-
lated subthemes are covered in both this assessment
and the strategies document. They are:

1. Conserve Working Forest and Range Landscapes

1.1 Population Growth and Development Im-
pacts

1.2 Sustainable Working Forests and
Rangelands

2. Protect Forests and Rangelands from Harm

2.1 Wildfire Threat to Ecosystem Health and
Community Safety

2.2 Forest Pests and Other Threats to Ecosystem
Health and Community Safety

3. Enhance Public Benefits from Trees, Forests and
Rangelands

3.1 Water Quality and Quantity Protection and
Enhancement

3.2 Urban Forestry for Energy Conservation and
Air Quality

3.3 Planning for and Reducing Wildfire Risks to
Communities

3.4 Emerging Markets for Forest and Rangeland
Products and Services

3.5 Plant, Wildlife and Fish Habitat Protection,
Conservation and Enhancement

3.6 Green Infrastructure for Connecting People
to the Natural Environment

3.7 Climate Change: Threats and Opportunities

There is an additional chapter relating to Bordering
States and associated issues as well as an appendix
that describes Data and Analytical Needs. Additional
information is provided on the FRAP website regard-
ing assessment methodologies and other background
(http://frap.fire.ca.gov/assessment2010.html).



These themes and subthemes generally cover the
same topics that were presented in the Forest and
Range 2003 Assessment prepared by CAL FIRE. The
last assessment was organized around seven general
topics ranging from biological diversity to socio-
economic benefits and governance. The 2003 as-
sessment emphasized consistency with international
work being done on possible indicators to measure
sustainable forest and rangeland management in
temperate forests (called the Montreal Process).

For a variety of reasons, little work has been done

by CAL FIRE since that time to refine or focus these
indicators. While it covers status and trends for each
of the issues, the 2010 assessment does not delineate
specific indicators; rather, the topic is covered in the
strategies document.

RELATED EFFORTS AND SUPPORTING
DOCUMENTS

Consistent with U.S. Forest Service Redesign instruc-
tions, the 2010 assessment takes into consideration
various existing planning efforts; these range from
local plans such as Community Wildfire Protection
plans to statewide plans, like California’s Wildlife
Action Plan, the State Water Plan and the Outdoor
Recreation Plan. In California, a large amount of
work has been completed, and more is ongoing, that
is related to the focus of various state programs on
increased use of renewable energy and to climate
change. To the extent feasible, this assessment

uses results of these efforts, especially those of the
California Energy Commission, the Air Resources
Board, the Department of Fish and Game, the De-
partment of Water Resources and various academic
institutions.

Additionally, the content of the Forest Legacy Pro-
gram’s Assessment of Need was integrated into many
chapters because of its focus on conservation ease-
ments, which is a proposed tool for the protection

of many priority landscapes. Many other reports
were used in the preparation of this assessment,
including the most recent report from the Forest
Inventory and Analysis (FIA) program “California’s

2010 ASSESSMENT Introduction

Forest Resources, 2001-2005.” For a complete list
of sources used in this document, please refer to the
References Section.

Finally this assessment and the strategies document
reflect input taken from other agencies and stake-
holders. The U.S. Forest Service, in particular, has
provided ongoing support and review of draft docu-
ments. CAL FIRE has been holding outreach efforts
since mid-2009. This has included focused inter-
views, webinars, public meetings, briefing sessions,
presentations and other efforts. Information on

the 2010 assessment, including general and issue-
specific surveys, has been available at the Fire and
Resource Assessment Program of CAL FIRE website.
Draft results of both this assessment and strategies
document were available for public comment for 30
days during March and part of April, 2010. As much
as possible, the final documents seek to address
agency and public comments.

OVERALL ASSESSMENT AND
STRATEGIES FRAMEWORK

As conceived by CAL FIRE, the relationship of this
assessment to the strategy document is indicated in
the Analytical Framework diagram below.

By delineating and comparing threats with assets for
each subtheme, this assessment identifies priority
landscapes. The strategies document then describes
approaches (tools) and funding that define various
strategies to address concerns reflected by the prior-
ity landscapes.

ASSESSMENT APPROACH

Each subtheme in this assessment contains two basic
elements: a summary of statewide or regional sta-
tus and trends on forests and rangelands across all
ownerships, and one or more spatial analyses using
geographic information systems (GIS) techniques,
which suggest priority landscapes where additional
resources are most likely needed. Prior to conducting
the analysis, assets and threats were identified for
each subtheme. The selection of assets and threats
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Analytical Framework

Assessment

Threats

Priority Landscape
(High Value, High Threat)

Assets

Strategy

Toolbox

* Assess
* Protect
* Mitigate
+ Enhance
+ Monitor
+ Educate

Asset 1

Composite
Assets

Asset 2

Asset 3

Funding

was based on the results of extensive outreach to
experts in the subject areas as well as the availability
and completeness of data.

Assets and threats were represented in the analyses
by GIS data layers assigned rankings of low, medium
or high to delineate areas of varying asset value or
threat level. The data layers were then combined in
an overlay operation to highlight the pertinent prior-
ity landscapes.

The chapters in this assessment present 23 spatial
analyses and their resultant priority landscapes,
spread across 11 issues that correspond to Rede-
sign subthemes (Table 1.1). The number of priority
landscapes presented reflects the diversity of issues,
ecosystems, and values at work in California.

Priority landscapes are purposely kept separate to
illustrate the particular issue being modeled. In real-
ity, issues and priority landscapes cross over each
other; multiple priority landscapes can be relevant to
different landscapes and issues. This is explored in
the strategies document.

RANKING ASSETS AND THREATS

GIS data inputs and their ranking methodology are
described in detail in each chapter’s methodology
document (http://frap.fire.ca.gov/assessment2010.
html). For purposes of illustration, an example fol-
lows for the Preventing Wildfire Threats for Commu-
nity Safety analysis (Table 1.2). This analysis identi-
fied human infrastructure potentially threatened by
large damaging wildfires.

The assessment subthemes include a variety of assets
such as commercial timber, watersheds that contrib-

ute to municipal water supplies, and wildlife habitat.

Examples of subtheme threats include development,

forest pests and climate change.

DATA AND ANALYTICAL LIMITATIONS

In some cases the most appropriate and definitive
data on status and trends was not available. In other
cases, statewide spatial information for assets and
threats needed to develop priority landscapes was
not available, was incomplete or could not be com-
piled into a statewide layer. Especially given short
time frames for completion of required documents,
the federal Redesign guidance documents recognized
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Table I.1. Chapter topics/issues and priority landscapes

Chapter |Chapter Topics/Issues Priority Landscapes (PL)
Population Growth and
1.1 Development Impacts PL 1 — Population Growth and Development Impacts
PL 2 — Risk Reduction on Forestlands
Sustainable Working Forests |PL 3 — Risk Reduction on Rangelands
1.2 and Rangelands PL 4 — Restoring Impacted Timberlands
PL 5 — Preventing Wildfire Threats to Maintain Ecosystem Health
Wildfire Threats to Ecosystem |PL 6 — Restoring Wildfire Impacted Areas to Maintain Ecosystem Health
21 Health and Community Safety |PL 7 — Preventing Wildfire Threats for Community Safety
PL 8 — Restoring Forest Pest Impacted Areas to Maintain Ecosystem Health
PL 9 — Restoring Forest Pest Impacted Communities for Public Safety
Forest Pests and Other PL 10 — Preventing Forest Pest Outbreaks to Maintain Ecosystem Health
2.2 Threats to Ecosystem Health |PL 11 — Preventing Forest Pest Outbreaks for Community Safety
Water Quality and Quantity PL 13 — Water Supply
3.1 Protection and Enhancement |PL 13 — Water Quality
Urban Forestry for Energy PL 14 — Urban Tree Planting
3.2 Conservation and Air Quality |PL 15 — Urban Tree Maintenance
Planning for and Reducing
3.3 Wildfire Risks to Communities |PL 16 — Evaluating Communities for Wildfire Risk
Emerging Markets for Forest
and Rangeland Products and |PL 17 — Biomass Energy for Ecosystem Health
3.4 Services PL 18 — Biomass Energy for Community Safety
Plant, Wildlife and Fish
Habitat Protection,
Conservation, and
3.5 Enhancement PL 19 — Wildfire Threat to Areas Protected for Habitat
Green Infrastructure for
Connecting People to the PL 20 — Conserving Green Infrastructure
3.6 Natural Environment PL 21 — Managing Green Infrastructure
Climate Change: Threats and |PL 22 — Climate Change —Forest Carbon, Wildfire and Forest Pests *
3.7 Opportunities PL 23 — Climate Change —Forest Carbon and Development *
* includes PL for multiple years (2010, 2020, 2050, 2100)

Table I.2. Example of ranking methodology used in the preventing wildfire threats for community safety analysis
in Chapter 2.1

GIS Input General Definition Example Example Ranking Method
High: > 1 HU/AC *
Provides societal value in terms of Medium: 1 HU/AC to 1 HU/5 AC *
economic, environmental, or social Low: 1 HU/5 AC to 1 HU/40 AC *
Asset benefit Structures None: less than 1 HU/40 AC *
High: areas identified as Very High Fire
Change agent that can negatively Community Hazard Severity Zones (PRC 4201-4204 and
Threat impact the asset Wildfire Threat |Govt. Code 51175-89)

* HU/AC = housing unit (as defined by the U.S. Census) per acre
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that this would be the case for all states and stressed
the use of existing GIS data or of available federal
GIS data layers. Issues with data found in California
are treated in the Appendix under Data and Analyti-
cal Needs.

REPORTING UNITS

Reporting units are used to spatially summarize
priority landscapes and are typically at the bioregion,
county, watershed or community scale. Reporting
units are chosen based upon what is most appropri-
ate for the subtheme. For example, bioregions are an
appropriate reporting unit for the impacts of climate
change, while communities are more appropriate
for urban forestry issues. Reporting units form the
basis for building strategies that apply strategic tools
to address one or more issues identified by priority
landscapes. For example, communities with large
areas of suggested highly ranked priority landscape
are deemed focal places for additional investments
to apply tools such as tree planting to address urban
heat islands.

Bioregions

The California Biodiversity Council (CBC) has re-
ferred to ten unique bioregions (Figure 1.1) defined
by the Interagency Natural Areas Coordinating
Committee. These bioregions were defined based on
“...unique mixes of biodiversity and public agency
responsibilities” (http://biodiversity.ca.gov/Biore-
gions/INACC.pdf).

Watersheds

Watershed boundaries are defined by hydrology

and are used as a reporting unit for water quality
and quantity issues. These boundaries, which are
shown in Figure 1.2, are defined using the Watershed
Boundaries Database (WBD), which provides a na-
tional database of nested watershed units.

Varying WBD units were used for these analyses,
depending on the nature and resolution of the data
being summarized. For example, forest meadows
are generally small in scale and affect localized

watersheds. Therefore, the appropriate unit of
analysis is the smallest WBD unit, hydrologic unit 12,
which averages around 34 square miles. Conversely,
water storage facilities in California often collect
water from an entire river system and the effects are
spread across the entire system. For this reason, the
appropriate unit of analysis is the WBD unit 8, which
represents large river systems such as the North Fork
of the Feather River, the Russian River or the Upper
Consumnes, and average around 1,000 square miles.

Results of the analyses were also reported with vary-
ing WBD unit types. Combined threats and com-
bined assets were reported at the WBD unit 8 scale
representing large river systems. This is to facilitate
understanding the health and challenges to easily
identifiable watersheds. Priority landscapes were re-
ported at a hydrologic region scale, such as the Sac-
ramento, North California/Klamath and Lahontan.

Counties

County boundaries were determined to be the ap-
propriate reporting unit for various issues such as
development impacts, where county zoning policies
guide future development. California’s 58 counties
are shown in Figure 1.3.

Communities

Communities were used as the most appropriate
reporting unit for issues such as urban tree plant-
ing and community wildfire planning. Communities
were defined based on incorporated cities and unin-
corporated Census Designated Places from the 2000
census. Figure 1.4 shows an example of communities
for EI Dorado County.

This county includes two incorporated cities, Placer-
ville and South Lake Tahoe, unincorporated com-
munities of moderately dense development such as
Eldorado Hills and Cameron Park, as well as smaller,
more rural communities such as Pollock Pines. The
county also has other small clusters of development
that were not captured as communities, such as Ky-
burz, Meeks Bay and Coloma.
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Figure 1.1.
California bioregions as defined by the Interagency Natural
Areas Coordinating Committee
Data Source: California Bioregions, FRAP (2004 v1)
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Watershed boundaries California counties
Data Source: Watershed Boundaries Database for California, NRCS (2009) Data Source: County Boundaries, FRAP (2009 v1)
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Communities
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Figure 1.4.
Communities in El Dorado County.
Data Source: Communities, FRAP (2009 v1)

GEOGRAPHIC SCOPE

California has a diverse natural landscape which
ranges from conifer and hardwood forest and wood-
lands in the mountain and coastal areas, to shrub
and herbaceous rangelands in the south coast, north
interior and Central Valley, to desert habitats in the
southeast (Figure 1.5).

Forests (including woodlands) occupy almost one
third of California (Figure 1.6). This includes almost
20 million acres of timberlands, defined as lands
capable of producing in excess of 20 cubic feet of
commercial species per acre per year, where harvest
is not legally prohibited (PNW-GTR-763). Together,
forest and rangeland cover types occupy over 80
percent of California.

OWNERSHIP

Over half of California is publicly owned (52 percent)
with the remaining lands owned by individuals, cor-

porations or conservancies (Table 1.3). Sixty percent

of the 80 million acres of forests and rangelands

are publicly owned, including over 40 million acres
owned by the federal government (Figure 1.7). The
pattern is similar when we examine the ownership
of forestlands in California, where over 55 percent
of forestlands are publicly owned, the vast majority
of which are owned by the federal government, and
only 45 percent are privately held.

BIOREGIONAL DIVERSITY

The great diversity of natural land cover in California
varies by region of the state, which makes it difficult
to use statewide averages to understand and priori-
tize issues in California. Table 1.4 and Table 1.5 quan-
tify bioregional ownership patterns for California’s
forestlands, and forests and rangelands, respectively.

ONGOING ASSESSMENT EFFORTS

This is the fifth assessment of forest and rangeland
resources done under the California mandate. While
basic subjects treated in past state assessments are
covered in this document, the analytical approach
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Forestland Forest and Rangeland*®

- Conifer Forest - Conifer Woodland
- Hardwood Forest - Hardwood Woodland

Rangeland: Other

|:| Shrub |:| Agriculture

- Herbaceous ? |:| Barren/Other

|:| Desert - Urban
|:| Water

|:| Bioregions

1 Rangeland refers to “primary” rangelands, and does not
include conifer forest, which has range forage potential
and is often grazed by livestock

2 Includes wetlands

Figure L.5.
Forests and rangelands of California.
Data Sources: Statewide Land Use / Land Cover Mosaic, FRAP (2006)
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Figure 1.6.

Percentage area of land cover classes, statewide.
Data Source: Statewide Land Use / Land Cover Mosaic, FRAP (2006)

Table I.3. Area of land cover type by owner group (acres in thousands)

Other

WHR Vegetation Type Private USFS BLM NPS Public NGO Total*
Forestland
Conifer Forest 6,653 10,762 346 1,106 434 34 19,335
Hardwood Forest 2,828 1,305 194 104 151 12 4,594
Forest and Rangeland
Conifer Woodland 466 989 469 317 137 21 2,399
Hardwood Woodland 4,296 284 193 19 456 45 5,292
Rangeland?
Shrub 4,842 5,806 2,353 282 1,180 60 14,522
Herbaceous?® 9,525 376 433 82 831 159 11,407
Desert 3,540 137 10,450 4,772 4,325 27 23,251
Total Forest and Rangeland

| 32,151]  19,658|  14,438] 6,682 7,512] 358 80,799
Other
Agriculture 11,336 3 39 1 237 24 11,639
Barren/Other 358 841 428 760 324 3 2,714
Urban 3,897 27 5 221 3 4,159
Water* 1,916
All
Total | 47,742] 20508] 14,932 7,449 8,294 | 387 10,1227
" Totals may not add up due to rounding
2 Rangeland refers to “primary” rangeland, and does not include conifer forest, which has rangeland forage potential and is often grazed by livestock
3 Includes wetlands
4 Areas classified as water are not assigned an ownership
USFS — United States Forest Service, Department of Agriculture
BLM — Bureau of Lands Management, Department of the Interior
NPS — National Park Service, Department of the Interior
NGO - non-governmental organizations (e.g., The Nature Conservancy)
Data Sources: California Protected Areas Database, Greenlnfo Network (2009); Statewide Land Use / Land Cover Mosaic, FRAP (2006)
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Figure 1.7.
Major ownership of forests and rangelands in California.
Data Sources: Protected Areas, Department of Defense and Bureau of Indian Affairs lands from California Protected Areas Database
(CPAD),Greeninfo Network (2010)
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Table 1.4. Forestland area by owner and bioregion (acres in thousands)*

Bioregion BLM NGO NPS Other Public Private USFS Total
Bay/Delta 14 25 30 374 1,251 0 1,695
Central Coast 75 8 5 155 1,354 515 2,113
Colorado Desert 12 2 <1 74 20 2 110
Klamath/North Coast 352 18 108 224 5,415 4,941 11,058
Modoc 271 7 88 45 1,654 1,770 3,835
Mojave 450 13 760 105 214 30 1,571
Sacramento Valley 11 14 0 32 490 <1 547
San Joaquin Valley 23 13 0 10 77 60 183
Sierra 264 9 1,026 131 3,532 5,498 10,460
South Coast 8 6 2 91 309 527 942
Total 1,479 115 2,020 1,241 14,317 13,343 32,514
*Some lands are considered both forest and rangeland

Data Sources: California Protected Areas Database, Greenlnfo Network (2009); Statewide Land Use / Land Cover Mosaic, FRAP (2006)

Table I.5. Forest and rangeland ownership by bioregion (acres in thousands)*

Bioregion BLM NGO NPS Other Public Private USFS Total
Bay/Delta 48 76 83 826 3,685 0 4,719
Central Coast 297 15 25 496 4,728 1,663 7,224
Colorado Desert 2,741 22 338 1,609 1,375 9 6,094
Klamath/North Cost 602 20 120 284 7,220 5,724 13,970
Modoc 1,387 15 140 259 3,136 2,821 7,759
Mojave 7,820 27 4,812 3,083 3,035 83 18,860
Sacramento Valley 29 35 0 117 1,710 <1 1,891
San Joaquin Valley 314 106 0 141 2,242 73 2,875
Sierra 1,155 13 1,181 599 6,017 7,751 16,716
South Coast 108 31 23 815 3,809 1,724 6,511
Total 14,502 361 6,721 8,228 36,958 19,848 86,618

*Some lands are considered both forest and rangeland

Data Sources: California Protected Areas Database, GreenInfo Network (2009); Statewide Land Use / Land Cover Mosaic, FRAP (2006)

differs. This assessment represents the California
piece of a larger ongoing effort by states under the
federal 2008 Farm Bill to track condition and trends,
develop priority landscapes, explore policy options
and monitor the effectiveness of existing policies and
programs. As such, for California, this document is

a starting point for future refinements and related
efforts over time to update assessments under the
Farm Bill framework. It has inherent limitations, in
large part due to data and analytical needs, and the
fact that some issues cross state borders. In addition,
a number of entities and stakeholders in California
have jurisdictions or interests in forest and range-
land that may not be fully captured or represented in
this assessment.

The limitations of the assessment data, methods,
and results will no doubt be more fully explored as

they are reviewed and used by a wider audience of
stakeholders. This is an important part of the pro-
cess of improving the assessment capacity over time.
Towards this end, assessment materials such as the
individual chapters in pdf format, methods docu-
ments, complete enumeration tables and GIS data
and maps can be found on the FRAP website (http://
frap.fire.ca.gov/assessment2010.html).
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Chapter 1.1
Population Growth and
Development Impacts

In many parts of the United States, forests and other open space are being fragmented and converted
to development. Forestry agencies can work with partners, stakeholders and communities to identify
and protect priority forest landscapes through land acquisition, conservation easements, and land
use policies. Forestry agencies can also provide technical assistance to communities to help them stra-
tegically plan for and conserve forests and other open space.

Factors contributing to loss include residential, commercial and industrial development; expansion of
utility infrastructure and transportation networks; and planning, zoning, and policies that favor con-
version. Conseqguences include the outright loss of public benefits associated with forests or the mar-
ginalization of those values provided by contiguous forested landscapes. Fragmentation also includes
“parcelization,” or the fracturing of large singular ownerships into numerous smaller ones.

Assessments and strategies should attempt to identify, protect and connect ecologically important
forest landscapes, and open space, thus maintaining a green infrastructure, particularly around and
within areas of, population growth and development (excerpted from the U.S. Forest Service State
and Private Forestry Farm Bill Requirement and Redesign Strategies).

KEY FINDINGS

e (California’s population continues to increase, particularly in Southern California.
An estimated 3.9 million residents will be added over the next decade. This contin-
ued trend will place increasing pressure on land development and ecosystems in
the state.
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e Population impacts occur through urbanization, rural development and parcel fragmentation. The latter
two impacts are not always driven by population increases but can arise from shifting internal demo-
graphics (retirement communities, second homes, etc.).

e QOver the next decade between 200,000 and 550,000 acres of undeveloped or underdeveloped land will
be required to accommodate the needs of new urban residents, depending on average housing densities.
About 55 percent of this total will come from rangelands or other natural or near-natural land cover

types.

® The habitat type in California with the most acres at risk from development statewide is Annual Grass-
land, followed distantly by Coastal Scrub, Montane Hardwood and Blue Oak Woodland.

® The bioregions with the highest proportion of acres at risk are: the South Coast, Bay/Delta and the cen-
tral and northern foothill areas of the Sierra. Habitat types found to be most at risk in these regions:
— South Coast: Coastal Scrub, Annual Grassland and Mixed Chaparral
— Bay/Delta: Annual Grassland, Coastal Oak Woodland, Montane Hardwood and Redwood
— Sierra: Montane Hardwood, Blue Oak Woodland, Annual Grassland and Montane

Hardwood-Conifer

e QOther habitat types of much smaller extent show up as threatened in local areas of other bioregions, for
example, Blue Oak-Foothill Pine type in the northern Sacramento Valley bioregion.

INTRODUCTION

California contains a wide variety of topography,
climates, and soils across its ten bioregions (http://
biodiversity.ca.gov/bioregions.html). This variation
has given rise to rich and diverse ecosystems with
many and contrasting natural vegetation types, from
cool-moist redwood forests in the northwest, to hot
subtropical deserts in the southeast. From amphib-
ians to mammals, the state’s numerous species of
wildlife depend on these habitats. California’s rich
biodiversity, the number of native and endemic spe-
cies of flora and fauna, is unparalleled in the western
hemisphere north of the tropics (http://www.biodi-
versityhotspots.org/).

Since settlement by Spain in the late 18th century
and colonization by Euro-Americans in the 19th
century, many formerly natural landscapes in Cali-
fornia have undergone major transformations. These
changes have occurred directly from activities includ-
ing historical overgrazing by cattle, development,
land reclamation and conversion to agriculture, and
indirectly from the introduction and widespread
colonization of non-native plant and animal species,
recent livestock grazing, timber harvesting, and in
recent decades, wildfire suppression. Much of the

state’s natural habitat has been lost or severely de-
graded in quality from the cumulative effects of these
pressures (CAL FIRE, 2003).

With about 38.3 million residents in the year 2009,
California is the most populous state in the union
and will likely be for the foreseeable future. The most
recent projections show its population increasing to
about 42.2 million by 2020, and 46.4 million resi-
dents by the year 2030 (U.S. Census Bureau, 2005).
A population growth rate of about 1.5 percent is
expected for future years thereafter. This trend, plus
the growing movement of more residents into rural
areas, will likely continue impacting natural land-
scapes and habitats in areas of the state.

Ecosystems and Past Development

Historically, the ecosystems most adversely impacted
by development have been low elevation coastal
plains, flat valley bottoms and wetlands where large
areas of formerly natural landscapes have been
transformed into farms and cities (CAL FIRE, 2003).
Over large tracts of the Central Valley, land reclama-
tion projects converted riparian forests, marshes

and grasslands into agricultural fields. A report from
the 1970s estimated at that time that less than two
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percent of the original riparian forests still remained
in the northern Sacramento Valley (Swift, 1984). An
even larger proportion of this high-value habitat type
was converted in areas of the Central Valley to the
south.

Profound changes have occurred also in other re-
gions of the state. The coastal sage scrub and oak
savannas that once dominated Southern California’s
coastal plains and alluvial fans were diminished first
by citrus groves, and more recently by huge expanses
of urban and suburban development. Large areas of
grasslands, oak savannas and hardwood tree domi-
nated habitat types have been developed in other
portions of the state. The high number of narrowly-
distributed endemic plant and animal species and
sharp decline in the extent of some ecosystems has
contributed to California’s many varieties of plants
and animals that are now threatened, endangered

or of other special concern (DFG, 2009; Thelander,
1994). This is particularly true around the state’s two
largest urbanized areas in the South Coast and Bay/
Delta bioregions.

CURRENT STATUS AND TRENDS

This section gives an overview of historic and current
expansion of urban and rural development in Califor-
nia, as well as some tools and organizations that help
guide development and address its adverse impacts.

Growth of Urban Development

Over the past decades urban development has steadi-
ly expanded into areas of formerly undeveloped or
agricultural lands. Sleeter et al., (2010) estimated
from satellite data that from 1986 to 2000 an aver-
age of 64,000 acres was converted annually in Cali-
fornia from other land uses to urban development. A
different study indicates that about 70 percent of that
total (average of 44,000 acres/year) was previously
agricultural land, approximately 15,500 acres of
which was rangeland formerly used for grazing stock
(California Department of Conservation, 2006). The
remainder (about 20,000 acres/year) came from

converting lands from a natural or near-natural
state.

Data modeled by decade for the period 1950—2000
show a similar but somewhat lower estimate over a
longer time frame (U.S. Environmental Protection
Agency, 2009). On average, about 55,000 acres per
year were converted from other uses to urban/subur-
ban land use (Figure 1.1.1). Overall, during the past
two decades or more the rates of conversion to urban
land use have varied due to economic and other fac-
tors, but show a slight downward trend. Moreover,
recent planning policies are favoring higher popula-
tion densities than historically typical, so the acreage
conversion rates may continue to decline.

Growth of Low Density Rural Development

Movement of low density development into new
areas can be difficult to determine spatially. A central
challenge is selecting a characteristic scale and buffer
area with which to generalize the development across
landscapes into sparse housing densities. Different
methodologies and standards used in studies can
thus make comparisons difficult.

Estimates were made of low density housing growth
in rural areas using data from the U.S. Environ-
mental Protection Agency (2009), shown in Figure
1.1.1 as the newly parcelized acres by decade, from
1950—2000. Newly parcelized acreage peaked in the
1970—-1980 at about 110,000 acres per year, decreas-
ing steadily to just over 75,000 acres per year in

the 1990 to 2000 time frame. Data for the current
decade will be available with completion of the 2010
Census Now in progress.

The Regulatory Environment

California’s system of laws and regulations that

have bearing on new development is one of the most
complex in the nation (CAL FIRE, 2003; Governor’s
Office of Planning and Research, 2009). Some oper-
ate at the local level, such as those enacted in the 478
incorporated cities in the state, while others apply
across county or broader regional or statewide scales.
At the local level, zoning and city ordinances regulate
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the types of development that are allowed within
specified areas of the city limits (California Legacy
Project, 2004).

Counties, and their Local Agency Formation Com-
missions and Regional Transportation Planning
Agencies, actively plan and manage development.

In addition, at least 25 Metropolitan Planning Orga-
nizations and Councils of Government form multi-
agency regional planning bodies in California (Office
of Planning and Research, 2009). Counties, major
metropolitan areas and other areas of the state coor-
dinate land use planning and development through
these agencies at much larger scales and around the
most burgeoning cities and communities.

The California Environmental Quality Act (CEQA)
was first enacted in the 1970s to provide systematic
examinations of the environmental consequences
of new development projects. CEQA requires new
developments comply with negative declarations
(where there is no significant impact) or create an

Environmental Impact Report to elaborate on the
likely impacts of a proposed project. The California
and federal Endangered Species Acts (CESA and
ESA) can have bearing on land development in areas
where threatened and endangered species and their
habitats occur or are potentially present, and where
federal species recovery plans determine critical hab-
itat areas. The Clean Water Act can also affect types
and locations of development in watersheds that are
listed 303(d) and where Total Maximum Daily Loads
(TMDLs) of pollutants have been established to limit
further potential sources of pollution.

Other statewide legislation has been enacted in
response to broad concerns about development
threats to certain land uses and habitat types. These
include the Williamson Act of 1965 and the Forest
Tax Reform Act of 1976, the Natural Communities
Conservation Planning Act (NCCPA) of 1991 and the
Oak Woodlands Conservation Act of 2001. The vol-
untary Williamson Act reduces the property tax on
owners of agricultural lands in return for it not being

Newly Developed Acres in California by Decade, 1950 - 2000
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Figure 1.1.1.

Growth of development in two density categories shown by decade from 1950 through 2000. Con-

verted and parcelized acres correspond to housing density categories urban/exurban and low den-

sity rural, respectively. These density categories were also used in the risk analysis for this chapter.
Data Source: U.S. Environmental Protection Agency, 2009
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parcelized or developed. Timber Production Zones
(TPZ), under the Forest Tax Reform Act of 1976,
replaced the Williamson Act on timberland. This
program helps keep forestlands in timber production
by reducing assessed property taxes. The NCCPA,
administered by the California Department of Fish
and Game (DFG), promotes voluntary conservation
planning and enables exchanges of development
rights for protecting other local areas of land with
high value habitat, the process referred to as conser-
vation and mitigation banking.

Public Agencies

Public agencies have been involved in land use plan-
ning and open space conservation for many decades.
City and county level general plans, with seven re-
quired elements that include land use, conservation
and open space, have played major roles in guiding
the locations of development in California since at
least the 1960s. From county general plans, zon-

ing ordinances are put in place to regulate the land
use in counties and cities. In many counties, special
districts for parks, open space and agricultural land
preservation have been created in recent decades.
Some of the larger ones are the East Bay Regional
Park District, Midpeninsula Regional Open Space
District and the Sonoma County Agricultural Pres-
ervation and Open Space District. State government
conservancies operating at the regional level include
the San Joaquin River, Santa Monica Mountains,
Coastal, Tahoe and Sierra Nevada Conservancies.
Through planning, easements and land acquisition,
these agencies have aided efforts to minimize ad-
verse regional impacts to ecosystem values caused by
new development.

At the state level, the role of the Governor’s Office of
Planning and Research (OPR) has been to coordinate
planning across all 58 counties. A primary mission

of OPR has been to “formulate long-range goals and
policies for land use, population growth and distribu-
tion, urban expansion, land development, resource
preservation, and other factors affecting statewide
development patterns.” Key publications include the
California Planning Guide and the annual California

Planners’ Book of Lists, which summarizes statewide
the status of county general plans and agencies of

all levels involved in planning. However, OPR does
not administer land use policy or directly affect local
land use decisions.

In 2008, state legislation created the Strategic
Growth Council (SGC), a cabinet level committee
tasked with coordinating other State agencies with
duties that include:

® Improving air and water quality

e Protecting natural resource and agricultural
lands

e Assisting State and local entities in planning
sustainable communities and meeting AB32,
the Global Warming Solutions Act and SB375,
Redesigning Communities to Reduce Green-
house Gases Act

The SGC currently awards program funding for
urban greening, planning for sustainable commu-
nities and modeling incentives proposals geared
towards improving regional transportation network
efficiencies.

The California Outdoor Recreation Plan (CORP) is a
statewide master plan developed with a multi-agency
public participation process led by the California
State Parks’ Planning Division (http://www.parks.
ca.gov/?page_id=23880). CORP provides guidance
to agencies, from federal to local, involved in plan-
ning and implementing recreational lands, facilities
and services. CORP also is the primary means of
prioritizing Land and Water Conservation Fund Act
grant allocations for local governments.

Private Groups—Land Use Policy and Regulation
and Purchase of Land or Conservation
Easements

As of 2005, nearly two hundred land trusts were
operating in California, with about 1.73 million acres
acquired, under easement or re-conveyed to another
land holding agency. Most of these land trusts oper-
ate at a local or regional level, such as the Sonoma
Land Trust or Save the Redwoods League, with the
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View of the Verdugo Mountains.The city of Glendale, California is visible in the foreground.

area each has conserved ranging from a few hun-
dred to many tens of thousands of acres. Some, like
The Nature Conservancy and the Trust for Public
Land, are active in the state and across the entire
country. Recent years have seen strongly increasing
trends in both the number of smaller land trusts and
their activity levels, driven by bond and tax funded
measures.

The private non-profit Local Government Commis-
sion provides “inspiration, technical assistance, and
networking to local elected officials and other dedi-
cated community leaders who are working to create
healthy, walkable and resource-efficient communi-
ties.” Members of this group authored the Awhanee
Principles, which outline a set of guidelines for com-
munities that have influenced city and county plan-
ning since their creation in 1991.

The community activist organization Greenbelt Al-
liance has been working for 50 years to influence
policy and regulations to conserve high value land-
scapes in the impacted Bay/Delta bioregion. Their
2006 report provides detailed maps of landscapes at

risk of development across the bioregion (Greenbelt
Alliance, 2006).

The severe contraction in the economy and state
budgets since 2008 has decreased the activities of
private organizations involved in land conservation
and management. Many are dependent in large part
on bond measures and local taxes, which have fallen
off dramatically in recent years. Although the eco-
nomic downturn has diminished the cash donations
to land trusts overall, a countering effect has been
reduction in the price of land. In California the cost
of real estate has decreased to the point where some
areas are much more affordable, and some well-
endowed land trusts are now taking advantage of this
opportunity.

Coalitions, Consortia, and Initiatives

In some areas, land trusts are partnering together in
their efforts to conserve land. For example, the North
Sierra Partnership is a joint effort of the Sierra Busi-
ness Council and four land trusts (two regional and
two national): Feather River, Truckee-Donner, The
Nature Conservancy and the Trust for Public Land.
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With shared planning and resources, a partnership
can plan more efficiently to acquire lands and allo-
cate financial and other resources. A southern Sierra
partnership is now under development.

The Southern California Association of Governments
(SCAG) unites a number of municipalities across six
counties, from Ventura in the northwest to Imperial
in the southeast, excluding San Diego County. Cities
and towns in San Diego County belong to San Diego
Association of Governments, similar in mission to
SCAG. The Association of Bay Area Governments
has one hundred member municipalities in nine Bay
Area counties. Regional planning among neighboring
communities has the advantage of providing a more
synoptic view of growth, and looking at potential
problems caused by pushing development into the
outreaches of metropolitan areas.

In addition to the direct efforts to conserve lands,
there are coalitions and initiatives which include
both public agencies and private organizations work-
ing together to promote policies for better develop-
ment and land use planning. The Smart Growth
Network is comprised of 40 public and private
institutions nationwide, and promotes rebuilding
vital communities in city centers and older suburbs.
Among their principles, Smart Growth lists preserv-
ing “open space, farmland, natural beauty, and criti-
cal environmental areas.” The Bay Area Open Space
Council has over one hundred member organizations
from both the public and private sector working to
“foster an interconnected system of healthy com-
munities with parks, trails, agricultural lands, and
natural areas throughout the region.”

These many organizations work, plan and promote
development that maintains landscapes with high
value ecosystems. Taken together, they represent a
movement towards growth that is based on a thor-
ough examination of the land, its resources and val-
ues, and the needs of communities to grow and de-
velop. Balancing these competing goals is a difficult
task. The strategies for dealing with the threat posed
to ecosystems by development are likely to involve

the empowerment and support of such institutions,
initiatives and coalitions.

POPULATION GROWTH AND
DEVELOPMENT IMPACTS

Analysis

The analytical framework used to identify ecosystems
at risk from development is shown in the below dia-
gram. Development threats and the ecosystem asset
were combined to identify the priority landscape.

Threats

- | Priority

1 Ecosystems as defined here refer to each unique vegetation (WHR) type by tree seed
zone. These ecosystems represent areas potentially having unique genetic resources.

Assets

Ecosystems U

2 Prioritizes ecosystems where a significant portion of the ecosystem is at risk from
development (Localized Development Threat class 2 or 3).

Assets

As shown in the above diagram, to represent the
ecosystem asset, digital spatial data of California
Wildlife Habitat Relationships (WHR) vegeta-

tion types (Mayer and Laudenslayer, 1988; DFG,
1988-1990) were used. WHR types were originally
developed to help biologists and planners determine
the suite of animal species that may use a given
habitat or cover type. Sixty-five land habitat and
cover types are in the WHR system, 43 of which are
of natural vegetation (Statewide Land Use / Land
Cover Mosaic, FRAP (2006)). A statewide map

of WHR types can be found on the FRAP website
(http://frap.fire.ca.gov/data/frapgismaps/select.
asp?record=fvegwhr_map).

A Geographic Information Systems (GIS) layer of the
87 tree seed zones in California was used to capture
regional variations within each WHR type. The U.S.
Forest Service and the California Department of
Forestry and Fire Protection (CAL FIRE) developed
these zones as guides to seed collecting and plant-
ing of native tree species to help maintain their
geographic genetic diversity and integrity (Buck, et
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al., 1970). Figure 1.1.2 shows the delineations of the
87 zones and the total number of natural vegetation
WHR types that occur within each. For the purposes
of this model, each WHR type in each tree seed zone
is considered equally important to protect.

Threats

Two GIS data layers were combined to create the
composite future development threat.

Localized Development Threat

The threat to a specific small area from future devel-
opment was represented by the spatial data cre-

ated for the EPA Integrating Climate and Land Use
(ICLUS) program that modeled increasing housing
densities in California projected for the years 2010,
2020, 2030 and 2040 (EPA, 2009). Housing density
changes from lower densities to more than one house
per five acres were termed ‘converted’, and sparser

WHR Types by Seed Zone
Bo-4

[s-9

[]10-14

[ 15-19
I 20 - 28

Figure 1.1.2.

U.S. Forest Service and CAL FIRE tree seed zones, with the
shading and labels indicating the number of natural vegetation
WHR types found within each zone.

Data Sources: Statewide Land Use / Land Cover Mosaic, FRAP (2006);
California Tree Seed Zones, Buck, et al. (1970)
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densities moving up to one house per 20 acres were
defined as ‘parcelized’. The threat ranks were then
derived according to the projected change in hous-
ing density and the decade for which the change was
projected. In general, the higher projected densities
and closer dates were rated higher threats, and for
sparser densities and more distant future decades
the threat was downgraded. Threat ranks of zero
were assigned to all lands off-limits to private resi-
dential and commercial development due to federal
management, ownership, easements or other legal
restrictions.

The resultant threat ranking data was modified ac-
cording to a statewide GIS data layer of county gen-
eral plan zoning (Commission on Local Governance
for the 21st Century, 2000), reducing threat ranks
in areas where current zoning ordinances prohibit
the near-term level of development projected in the
ICLUS data. The mapped results of projected devel-
opment risk are shown in Figure 1.1.3.

Landscape Level Development Threat

The threat to ecosystem values posed by projected
future development at landscape scale was expressed
by taking the percentage of the total area of each
WHR type within each seed zone that was shown to
be under medium to high risk of development. Me-
dium risk was defined as where 10 percent but less
than 25 percent of the area of WHR type was shown
as likely to be developed, whereas high risk were
those types with 25 percent or more of their area in
that category.

Results

High priority landscapes, shown for the state in the
map in Figure 1.1.4, are areas with significant threats
at both the localized and landscape level and iden-
tify the most at risk stands within the most at risk
ecosystems.

The number of acres of high priority landscape is
summarized by WHR type and bioregion in Table
1.1.1. The analysis indicates the WHR type with the
most area at risk is Annual Grassland, followed by
Coastal Scrub and Montane Hardwood. Annual
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Grassland is typically dominated by species such

as wild oats, soft chess, ripgut brome and others.
Coastal Scrub is made up of a number of shrub
species including California sagebrush, California
buckwheat, black and purple sages, coyotebush, cof-
feeberry and various kinds of ceanothus. Montane
Hardwood habitat type areas are often comprised of
oaks (interior live, coast live, canyon live, California
black, Oregon white, tanoak), and in some areas with
giant chinquapin, Pacific madrone and California
laurel (DFG, 1988). For each of these, more than a
half million acres is at risk across the state. Biore-
gionally, the largest areas of WHR types at risk occur
in the Sierra, South Coast and Bay/Delta bioregions,
each with well over a million acres.

Area at risk totals for the top ten counties are shown
in Table 1.1.2. With the exception of Ventura Coun-
ty, each has about 200,000 acres or more in high
priority. Riverside County heads this list, with over
464,000 acres, followed by Los Angeles and San
Bernardino. Along with San Diego, four of the top
five counties are in the South Coast bioregion. Four
of the top ten counties are all or partly in the Sierra
bioregion: El Dorado, Madera, Placer and Nevada
counties. Sonoma County is the sole representative
of the Bay/Delta bioregion in this list. However, this
bioregion faces a significant development threat but
contains small counties that cannot compete when
using total acres as the measure.

Discussion

In general, development can negatively affect natural
habitats in several ways depending on the intensity
of the conversion. Areas converted to high density
housing, for example, typically have high impacts by
removing most or all of the natural vegetation cover,
which eliminates habitat for native animals and
plants. Less impacting parcelization can leave some
natural vegetation structure intact, but often affects
the natural processes that maintain these habitats.
Management of the latter, as required for safety from
wildfires, can involve clearing and removal of most
or all understory plants. This may locally simplify the
native species composition, eliminate some native

plant species and the cover they provide to small
animals, and can also inhibit recruitment of young
trees that would eventually replace the older canopy
dominants. Vegetation removal also reduces the total
carbon sequestered in the area.

Given the patterns of projected future development,
the areas of threatened ecosystems identified are for
the most part expected. In general, projected devel-
opment is most likely to occur in close proximity to
areas that are already urbanized, especially along
major transportation routes. The nearness to urban
development in many cases has already compro-
mised the ecosystem values that are most likely to
be developed in the near-term. High levels of frag-
mentation, relative isolation and negative impacts
spilling over from surrounding development often
characterize these areas.

Threat Rank
I High

[ Medium
[JLow

[IBioregions
[ JCounties

Figure 1.1.3.
Localized development threat.
Data Sources: U.S. Census Bureau (2000); ICLUS, U.S. Environmental
Protection Agency (2009); Commission on Local Governance for the
21st Century (2000)
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Figure 1.1.4.
Population growth and development impacts priority landscape.
Data Sources: Commission on Local Governance for the 21st Century (2000); California Tree Seed Zones, Buck, et al. (1970);
Statewide Land Use / Land Cover Mosaic, FRAP (2006); ICLUS, U.S. Environmental Protection Agency (2009)
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Table 1.1.1. High priority landscape — acres potentially at risk (high or medium) from development — WHR types

by bioregion (acres rounded to nearest hundred)

Klamath Sacra- San Colo-
/North mento Bay/ |Joaquin Central | rado South State

WHR Natural Vegetation Types | Coast | Modoc | Valley Sierra Delta Valley | Mojave | Coast | Desert Coast Total

Annual Grassland 42,200 500| 144,300 297,400 601,600 600 100 2,800 323,500/ 1,413,000
Coastal Scrub 33,200 1,500 7,500 5,500 900, 578,000 626,600
Montane Hardwood 600 9,800 493,000, 102,600 200 500 7,300 614,000
Blue Oak Woodland 8,300 2,400 64,900 324,100 5,900 3,500 6,200 415,300
Coastal Oak Woodland 1,600 139,900 62,200 71,600| 275,300
Montane Hardwood—Conifer 107,300 79,900 4,000 100 9,200 200,500
Mixed Chaparral 100 40,100 20,800 132,800| 193,800
Desert Scrub 130,700 7,700 47,200 185,600
Blue Oak—Foothill Pine 9,400 1,900, 30,200 61,400 300 103,200
Redwood 100,900 100,900
Chamise—Redshank Chaparral 100 18,300 6,100 200 71,500 96,200
Alkali Desert Scrub 300 13,600 | 65,600 700 1,000 81,200
Ponderosa Pine 2,900 68,200 1,300 400 72,800
Juniper 400| 47,400 300 14,800 62,900
Valley Oak Woodland 2,000 12,600 19,600 11,800 2,600 1,100 7,300 800 57,800
Desert Succulent Shrub 17,700 37,700 500 55,900
Montane Riparian 5,500 900 8,000 16,900 100 700 3,000 11,400 46,500
Valley Foothill Riparian 7,000 1,500 500 4,400 500 1,000 500 23,000 38,400
Sagebrush 4,600 14,800 6,600 26,000
Joshua Tree 8,200 7,700 1,600 17,500
Douglas Fir 16,000 16,000
Sierran Mixed Conifer 100 15,800 15,900
Bitterbrush 600 8,000 3,400 200 12,200
Closed—Cone Pine—Cypress 7,100 1,800 3,000 11,900
Jeffrey Pine 400 9,900 700 11,000
Eastside Pine 100 8,900 9,000
Desert Riparian 7,000 300 7,300
Desert Wash 1,500 600 5,000 7,100
Saline Emergent Wetland 4,300 1,100 1,400 6,800
Fresh Emergent Wetland 3,100 300 1,500 4,900
Wet Meadow 300 1,600 100 2,600 4,600
Perennial Grassland 100 2,100 200 2,400
Montane Chaparral 200 200
Aspen 100 100
Palm Oasis 100 100
Bioregional Totals 80,800| 4,800/|270,100| 1,445,300|1,158,900| 24,800 | 320,900| 90,200| 59,600 1,337,500 4,792,900

The analysis did not take into account some organi-
zations and regulations that operate on a more local
basis and may have additional bearing on the likeli-
hood of development. For example, the California
Coastal Commission has jurisdiction over develop-
ment that occurs within close proximity to the coast-
line, in some areas extending inland up to five miles.
The effect of the Coastal Commission was not mod-
eled, and thus there may be some over-prediction of
ecosystems at risk in the Bay/Delta and South Coast
bioregions.

Continuing past trends, much development is pro-
jected on land currently used for agriculture. For
example, the map in Figure 1.1.3 shows high risk of
development across large extents of the San Joaquin
Valley and the Central Valley delta area of the Bay/
Delta bioregion. In these areas the impacts to ecosys-
tem values are much less, since land under intensive
cultivation in general does not provide high qual-
ity wildlife habitat. (An important exception to this
are the rice fields of the Sacramento Valley that are
flooded in winter for waterfowl.)
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A few bioregions stand out as having large areas
where the risk of diminished ecosystem values due
to development is potentially high. The largest are
around the main urbanized areas of the state, in

the South Coast and Bay/Delta bioregions, and are
most commonly associated with urban sprawl. In
the South Coast bioregion the main WHR types at
risk are Coastal Scrub, Annual Grassland and Mixed
Chaparral. The rate of growth and development in
this region is of such magnitude that in Southern
California counties many other WHR types are also
at risk (Table 1.1.2). Figure 1.1.5 shows the South
Coast bioregion priority landscape in greater detail.
Annual Grassland also tops the list of at risk habitat

types in the Bay/Delta bioregion, with Coastal Oak
Woodland and Montane Hardwood types also chal-
lenged in the future.

Areas further away from urbanization are under
threat of dispersed (rural or exurban) development
in several areas of the state. These lands are often in
better ecological condition than the above, and fur-
ther away from, but still within reach of, large urban
areas. The lower west slope of the Sierra bioregion
has concentrations of high priority landscapes from
Butte County in the north, stretching south to Ama-
dor County, and in portions of Fresno and Madera
Counties. Primary WHR types at risk in the Sierra

Table 1.1.2. Top 10 counties with the highest number of acres at risk, and their most impacted WHR types (acres

rounded to nearest hundred)

WHR
Los San San Total
WHR Natural Vegetation Types | Riverside | Angeles |Bernardino | Dorado | Diego | Madera |Sonoma| Placer | Nevada | Ventura | Acres
Annual Grassland 128,500 24,800 51,000 65,200 79,000, 64,400| 126,400 59,100| 27,000 7,400 | 632,800
Coastal Scrub 141,700| 117,100 35,800 127,700 133,400 | 555,700
Montane Hardwood 1,000 6,500 | 125,800 76,300 61,500 50,300| 71,800 393,200
Blue Oak Woodland 300 36,200 96,500 200| 44,700 29,300 207,200
Desert Scrub 20,700 86,800 78,100 185,600
Mixed Chaparral 67,600 29,200 600| 22,400| 11,900 9,400 4,000 7,200| 11,000 | 163,300
Montane Hardwood—Conifer 2,800 10,500 27,100 6,800| 23,300 21,100 91,600
Coastal Oak Woodland 7,800 21,600 1,900 2,500 20,800 32,900| 87,500
Chamise—Redshank Chaparral 61,800 1,200 12,900 300 600 76,800
Alkali Desert Scrub 1,000 17,500 48,200 600 67,300
Juniper 600 30,900 26,400 200| 58,100
Desert Succulent Shrub 1,100 13,600 4,500 36,200 55,400
Ponderosa Pine 400 13,200 36,600 50,200
Blue Oak—Foothill Pine 100 10,800 22,300 4,000 6,200 43,400
Valley Foothill Riparian 7,900 2,000 1,400 9,300 1,100 200 1,200 | 23,100
Sagebrush 3,700 1,100 16,100 20,900
Montane Riparian 400 3,600 800 6,000 1,200 400 8,000 | 20,400
Redwood 18,100 18,100
Joshua Tree 7,700 3,700 6,000 17,400
Sierran Mixed Conifer 3,700 12,100 15,800
Valley Oak Woodland 400 3,300 2,500 500 3,600 1,900 400| 12,600
Jeffrey Pine 700 5,600 3,600 100 10,000
Eastside Pine 100 8,900 9,000
Douglas Fir 7,700 7,700
Desert Riparian 800 6,600 7,400
Desert Wash 2,000 800 1,600 1,900 700 7,000
Wet Meadow 2,400 100 400 100 100 3,100
Fresh Emergent Wetland 1,000 600 1,600
Closed—Cone Pine—-Cypress 1,300 1,300
Bitterbrush 200 500 700
Saline Emergent Wetland 100 600 700
Perennial Grassland 100 100
Palm Oasis 100 100
Total Acres at Risk by County 464,200 | 355,900 330,900 | 296,400 270,000 263,100 259,400 207,600 201,700 | 195,900
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bioregion are Montane Hardwood, Blue Oak Wood-
land and low elevation Annual Grassland, with Mon-
tane Hardwood Conifer coming in a distant fourth.

Future residents will require housing, roads, and
places to work, shop and recreate. Redevelopment
efforts within cities can absorb some of these people
without significantly developing more natural lands
(Commission on Local Governance for the 21st
Century, 2000). However, if new settlement holds to
past patterns of 6.9 people per developed acre, the
addition of 3.9 million residents over the next decade
could still require developing more than 565,000
acres of land now used for intensive agriculture and
wildland, including wildlife habitat. Higher average
densities of 15 to 20 persons per acre, now occurring
in the urban/suburban fringe areas, would greatly
reduce this ten-year estimate to between 195,000 to
260,000 acres of new development.

Recent county-based population data support the
analytical findings cited here and the likely spatial
impacts anticipated from future development. Table
1.1.3 shows population increases from 2000 to 2008

for the fastest growing counties in California. In
terms of number of residents added, the top-ranked
18 counties absorbed more than 90 percent of the to-
tal population growth statewide. Six of the top seven
— Riverside, Los Angeles, San Bernardino, San Diego,
Orange and Kern — are in Southern California, and
taken together these account for nearly 59 percent of
all growth over the period. Along with Sacramento,
these seven counties account for nearly two-thirds

of all state population growth. However, the land

use impacts will depend not only on the increase in
population but also on the average land consumption
per person.

This analysis examined where new land development
is most likely to occur over the next 10 years in Cali-
fornia and the likely impacts from parcelization and
conversion on the ecosystem and habitat values. In
some regions, working forests and rangelands are at
risk. Since the changes brought by new land develop-
ment are usually permanent and irrevocable, a state-
wide perspective on growth in relation to ecosystem

Table 1.1.3. Eighteen top state counties of population
growth, 2000-2008 (Population in thousands)
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Figure 1.1.5.

Priority Landscapes of WHR types at risk from projected future
development in the South Coast bioregion, due mainly from
suburban sprawl.

Data Sources: Commission on Local Governance for the 21st Century
(2000); California Tree Seed Zones, Buck, et al. (1970); Statewide Land
Use / Land Cover Mosaic, FRAP (2006); ICLUS, U.S. Environmental
Protection Agency (2009)

Year Newly | Percent
Added | Change

2000 2008 2000- 2000-

County 2008 2008
Riverside 2,100.5| 1,559.3 541.2 34.7
Los Angeles 9,862.0| 9,544 .1 317.9 3.3
San Bernardino | 2,015.4| 1,718.7 296.7 17.3
San Diego 3,001.1| 2,825.4 175.7 6.2
Sacramento 1,394.2| 1,230.2 164.0 13.3
Orange 3,010.8| 2,856.9 153.9 54
Kern 800.5, 663.5 137.0 20.6
Fresno 909.2 802.1 107 1 13.3
San Joaquin 672.4| 568.0 104.4 18.4
Placer 341.9 251.3 90.6 36.1
Santa Clara 1,764.5| 1,686.2 78.3 4.6
Contra Costa 1,029.7| 953.3 76.4 8.0
Stanislaus 510.7, 449.7 61.0 13.6
Tulare 426.3 368.7 57.6 15.6
Ventura 797.7 756.4 41.3 5.5
Merced 246.1 211.6 34.5 16.3
San Francisco 809.0 777.5 31.5 4.0
Yolo 197.7 169.9 27.8 16.4

Data Source: Commission on Local Governance for the 21st Century,

2000
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and habitat values can assist planners, agencies and
officials seeking to minimize values lost.

This analysis used one approach to characterize the
threat level to regional ecosystems, through exam-
ining impacts of projected development to wildlife
habitats. Not included in this approach were other
important factors, including the parcel size of the
habitat and its distance and connectivity to others of
its kind in the neighborhood. The analytical com-
plexity required for such an approach exceeded the
scope of this report. However, the Areas of Conserva-
tion Emphasis (ACE) program of the Department of
Fish and Game is slated to include these factors in its
future spatial analysis results.

Forests and Rangelands

The Forest and Range 2003 Assessment provided a
summary of past and current effects of development
pressures on forests and rangelands in the state. The
current analysis looked at statewide prospects for
these lands in terms of future development. An area
of predominantly forest and rangeland that stands
out as showing an abundance of high and medium
priority landscapes is the west slope of the northern
Sierra bioregion (Figure 1.1.6).

Heavy development pressure due to access to major
highways (e.g., 1-80, US 50) and urbanized areas of
greater Sacramento have compromised ecosystem
values on these lands. These results are generally
consistent with those reported in the previous as-
sessment of California forests and rangelands (CAL
FIRE, 2003).

Tools

Tools are described in the current status and trends
section of this chapter.
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Figure 1.1.6.
Priority landscape in the northern Sierra bioregion, of predomi-
nantly working forest and rangeland use.

Data Sources: Commission on Local Governance for the 21st Century
(2000); California Tree Seed Zones, Buck, et al. (1970); Statewide Land
Use / Land Cover Mosaic, FRAP (2006); ICLUS, U.S. Environmental
Protection Agency (2009)



Chapter 1.2
Sustainable Working Forests and
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Forestry agencies and partners can provide landowner assistance and incentives to help keep work-
ing forests working. Providing forestry assistance to landowners can improve the economics of, and
encourage sustainable forest management. In urban and suburban areas, forest agencies can assist
communities to develop sustainable forest management and green infrastructure programs. Assess-
ments and strategies can identify viable and high potential working forest landscape where land-
owner assistance programs, such as Forest Stewardship can be targeted to yield the most benefit in
terms of economic opportunities and ecosystem services. Assessment and strategies can also identify
opportunities for multi-landowner, landscape scale planning and landowner aggregation for access
to emerging ecosystem service markets (excerpted from the U.S. Forest Service State and Private For-
estry Farm Bill Requirement and Redesign Strategies).

KEY FINDINGS

Land Use and Land Cover Impacts

e Permanent land cover change occurs most often (47,000 acres a year) in grassland/
shrubland types, most dramatically in grazing lands along the edges of the Central
Valley.

e [orest disturbance from harvest peaked between 1986 and 1992, with fire-caused
disturbance most common in forests from 1992—2000. Most fire-related distur-
bance was in the chaparral and oak woodlands of the Sierra Nevada ecoregion.

e Monitoring of Best Management Practices on private and public forestlands shows
generally high compliance with implementation, and effectiveness when imple-
mented properly.

e Unmanaged outdoor recreation may adversely impact natural resources by causing
erosion, spread of invasive weeds, compaction, plant damage, wildlife disturbance,
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damage to cultural resources and others impacts.

Forests and Woodlands

Both private and public forestlands appear to continue to build inventory volume.

A recent U.S. Forest Service analysis indicates that while carbon sequestration is occurring, long-term
carbon storage will be a function of management inputs over the next 100 years.

A carbon sequestration and storage analysis of California’s private timberlands suggests that less total
storage and sequestration is occurring relative to public lands, but given management inputs may be
more sustainable in the long-run.

The propensity for the conversion of working forests and woodlands is increasing due to pressures from
high costs, low income, infrastructure loss and generational turnover.

Forest Products Sector

The softwood sawmill capacity in California shrank by 25 percent in the last few years, which is indica-
tive of the overall contraction of the sector in jobs, capacity and overall economic activity.

Ownership patterns have changed for large industrial landowners; they are now all privately held firms.
Individual Timber Harvesting Plans (THPs) have increased in acreage (before 2009 their size was fairly
steady). Acres under Non-Industrial Timber Management Plans (NTMPSs) continue to rise but with
smaller landowners increasing in participation. As of January 1, 2010, there are 711 NTMPs covering
301,598 acres.

The acres of alternative prescriptions have declined and clearcutting acreage has been generally con-
stant over the last several years.

Cost reduction and regulatory streamlining is necessary for the forest products sector in California to
compete and be sustainable in the long-term.

The forest products infrastructure of California is declining. Climate change adaptation, biomass energy
production and restoration activities depend on that infrastructure, as do many of the rural economies
of California.

Rangelands and Range Industry

Rangeland productivity is highly variable across space and time. Climate change may impact this fur-
ther. Buffering public lands with grazing helps protect ecosystem health from development and protect
development from wildfires originating on public wildlands.

Like the timber industry, the ranching industry has been in steady long-term contraction. The mainte-
nance of large ranches across California landscapes cannot rely on amenity values alone; these opera-
tions must be economically viable to avoid conversion, abandonment or fragmentation.

The propensity for the conversion of working rangelands is increasing due to pressures from high costs,
low income, infrastructure loss and generational turnover.

Landowner Assistance
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Addressing risk reduction on forestlands, high priority landscapes with significant timber or biomass
energy assets at risk from wildfire or forest pests were found primarily in the Klamath/North Coast,
Modoc and Sierra bioregions.
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e High priority landscapes with rangeland productivity at risk from wildfire were found primarily in the
Bay/Delta, Central Coast, Sierra and South Coast bioregions. Bioregions with smaller acreages of high
priority landscapes or extensive areas of medium priority included the Klamath/North Coast, Modoc

and Sacramento Valley bioregions.

e Regarding restoration, extensive areas of high and medium priority landscapes representing areas with
significant timber or biomass energy assets that have been damaged by past wildfires or forest pest
outbreaks are found in the Klamath/North Coast, Modoc and Sierra bioregions. Bioregions with smaller
acreages of these priority areas include the South Coast and Bay/Delta bioregions.

e Aclear opportunity exists to implement strategies for improving forest conditions across California. The
costs and benefits are variable, but competing for resources to implement stand improvement projects
often benefits from both matching resources and economies of scale. Opportunities to tie projects to
landscape plans are currently limited, especially across public/private boundaries. Examples of suc-
cessful landowner aggregation are with existing watershed and firesafe groups and CFIP projects that

aggregate landowners with less than 20 acres.

KEY CONCEPTS

The concept of “working landscapes” was developed
to encompass the idea that lands used for commodity
production also produce crucial ecosystem goods and
services, and that future demands make it essential
that these systems are managed for joint production
of ecosystem services and food and fiber (Huntsinger
and Sayre 2007).

The sustainability of working landscapes broadly has
many environmental, economic and social dimen-
sions. These were discussed at length in the previous
forest and rangeland assessment. However, within
this chapter the topic is addressed by examining

a variety of issues under land use and land cover
impacts, cultural resources, pesticide use, the condi-
tion of the forests and rangelands, their associated
economic sectors, current and developing policy, and
assistance to landowners and communities.

CURRENT STATUS AND TRENDS

Overview of Management Context

Management activities (or lack of them) can affect
(positive, neutral or negative) land cover condition,
forest health, soils and protection of special sites or
gualities, such as habitat, scenic views or cultural
resources. All of these things are elements that relate
to overall sustainability.

In the case of forest management, possible impacts
on land cover come from such things as site prepara-
tion, harvesting, regeneration activities (including
application of herbicides), fuel reduction and fire
suppression. Range effects can come from grazing
intensity and other practices, water pollution from
livestock and related factors. In the case of recre-
ation, site disturbance and compaction can take
place. Other impacts can spread exotic species and
cause loss of or damage to historical and cultural
resources.

There are many laws, policies and programs (both
regulatory and non-regulatory) across a number of
agencies that address conditions and impacts of land
uses on forests and rangelands. The overarching laws
are federal and state statutes that deal with clean air,
clean water and endangered species. There are other
federal and state laws that deal with development of
plans or permits and emphasize advance public out-
reach, evaluation of project design, possible impacts
and their mitigation.

Federally-owned forests and rangelands are man-
aged by agencies such as the U.S. Forest Service,
Bureau of Land Management, National Park Service,
and the Department of Defense (DOD). The largest
landowner in California is the U.S. Forest Service,
whose Region 5 manages 18 national forests and one
grassland comprising 20.4 million acres. The Bureau
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of Land Management (BLM) and National Park Ser-
vice are the next largest at 14.6 and 7.2 million acres
respectively. Each of the agencies operates under
numerous federal laws, regulations and policies that
require extensive planning, consideration of wide-
ranging impacts, application of sound management
practices and evaluation of results.

Focuses of the new federal administration include
national forest planning, budgeting for fire protec-
tion, biomass and renewable energy supply and

state and private forestry assessment. Key areas of
concern for the U.S. Forest Service include clean

and abundant water, wildlife habitat, recreation and
biomass opportunities for local economies and cli-
mate change mitigation and adaptation. Restoration,
roadless area protection, the loss of private forests

to development and fragmentation and the need to
keep forest ownership and stewardship economically
viable are areas of emphasis (Vilsack, 2009).

Approximately 14 million acres in California are des-
ignated as wilderness. Major additions were made in
2006 and 2009. In 2006, President Bush approved
a wilderness bill focused on 273,000 acres in North-
ern California. President Obama signed three bills in
2009 that designated approximately 700,000 addi-
tional acres as wilderness in Riverside, Tulare, Mono,
Inyo, San Bernardino and Los Angeles Counties.
Significant portions were in reserved status already.
Wild and scenic river protection was a part of both
efforts.

On non-federal forestlands in California, the basic
regulatory structure is delineated in the California
Forest Practice Act. Detailed forest practice rules
have been developed that utilize management prac-
tices required under the rules or requested by re-
viewing agencies. Permits must be obtained based
on plans prepared by licensed professional foresters.
These documents cover planning, operational and
post-harvest (such as reforestation) aspects of har-
vesting. They are reviewed by other state agencies
such as the Department of Fish and Game (DFG),
the California Geological Survey and Regional Water
Quality Control Boards (RWQCBSs). Both DFG and

the RWQCBSs have additional permit authorities that
cover areas of concern to these agencies.

Management of non-federal rangelands is less
regulatory. For example, water quality is largely ad-
dressed through education and voluntary practices.
Information sharing and monitoring occurs through
the California Rangeland Water Quality Manage-
ment Plan. This was developed in collaboration with
state and federal agencies, cooperative extension and
landowners to provide for development and imple-
mentation of ranch water quality plans on a volun-
tary basis (SWRCB, 1995).

Herbicide use is regulated by the U.S. Environmental
Protection Agency (EPA) and by the California De-
partment of Pesticide Regulation (DPR). Under state
and federal law, only certain herbicides are approved
for use in forestry, rangeland and noxious weed
control. The application requires a permit and a writ-
ten recommendation of a pest control advisor and
must be done under the supervision of state-certified
applicators. DPR provides oversight that includes
product evaluation and registration, environmental
monitoring, residue testing of fresh produce and
local use enforcement through County Agricultural
Commissioners. See the DPR website for additional
information (http://www.cdpr.ca.gov/index.htm).

Overview of Land Use and Land Cover Impacts
on Forests and Rangelands

Land use and land cover (LULC) are commonly con-
sidered together when analyzing impacts and trends
over time. Land cover refers to the physical mate-
rial at the surface of the earth including water, rock,
grass, forest, shrub, and constructed attributes such
as pavement and buildings. Land use may be defined
as the use that humans put to land. Note that land
use is also a term used in zoning. The sustainability
of forest and rangeland ecosystems and economies
in California is a function of both land cover changes
and land use impacts. Land use practices and mea-
sures that contribute to sustainability include Best
Management Practices (BMPs), monitoring, balanc-
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ing forest harvest and growth over time and other
management practices.

Land cover change in California from 1973 to 2000
was examined as part of the U.S. Geological Survey
Land Cover Trends research (Loveland et al., 2002;
Sleeter et al., 2010). Sleeter et al. (2010), report-

ing by ecoregions, found that the greatest net loss
occurred in grassland/shrubland types with a loss

of 5,131 square kilometers over the 27 years (73.4
square miles per year or 47,000 acres per year). This
loss occurred most dramatically in grazing lands
within the Chaparral and Oak Woodland types and
along the edges of the Central Valley due to conver-
sion to vineyards, orchards and large housing tracts.
While losses in forest cover were observed to be as
high as seven percent in the Coast Range, most losses
were considered temporary as they were attributed
to natural (e.g., fire, drought, pests) and man-made
disturbances (e.g., harvest).

Agricultural net land losses in the Chaparral and

Oak Woodlands were estimated to be 858 square
kilometers over the 27 years (12.3 square miles per
year or 7,850 acres per year). Forest cutting was the
largest conversion of type class identified, but peaked
between 1986 and 1992 (Sleeter et al., 2010). Fire
disturbance surpassed harvest between 1992 and
2000 with 60 percent of all fires mapped occurring
in this time period. Most fire-related disturbance was
in the Chaparral and Oak Woodlands and Sierra Ne-
vada Mountain ecoregions. Developed land increased
by over a third from 1973 to 2000 with 97 percent of
the new developed lands coming from three ecore-
gions: the Central Valley, Chaparral and Oak Wood-
lands, and the Mojave Basin and Range (Sleeter et
al., 2010).

Development threats to ecosystems were examined
in Chapter 1.1. The land cover types and bioregions
most at risk for development in the next 10 to 30
years generally coincide with those areas most
impacted in the past. These include South Coast
grassland, shrublands and chaparral; Bay/Delta
grassland, woodland and hardwood and redwood
forestland; and Sierra grassland, woodlands and

lower elevation forests. Possible forest and rangeland
management impacts are covered briefly later in this
chapter.

Effects on forest and rangeland sustainability from
LULC vary by bioregion and site-specific geographic
factors such as soil type and topography. Recent
reductions in economic activity in the forest and
rangeland industries translates to reduced activity
on the landscape, which may lessen some effects but
increase some environmental risks; those associated
with road maintenance and fuel loads for example.
Permanent conversion resulting from an increasing
population remains a major threat to working land-
scapes and open space and the amenities derived
from them. This is likely to most directly affect areas
already built up and along major transportation
corridors.

Forest and Rangeland Management Impacts on
Water Quality and Wildlife

To a large degree these impacts are covered in Chap-
ter 2.1 and Chapter 3.5. However, a brief summary is
provided here in the context of land use impacts of
forest and rangeland management.

e Based on biotic indicators, a majority of the
state’s waters are in fair or good condition.
Impacts related to rangeland or silviculture
sources, as indicted by the 303d list, have not
changed significantly from 2002 to 2006.

The percentage of impaired streams that have
rangeland grazing or silviculture as a factor

is highest in the Lahontan and North Coast
regions. However, the total impaired stream
miles with these factors were greatest in the
North Coast region. Cattle and sheep grazing
in high elevation areas of the Sierras has been
criticized for polluting lakes and streams with
suggestions to restrict grazing to lower eleva-
tions (Knudson, 2010).

® A number of cooperative instream monitoring
projects are under way in coast and inland wa-
tersheds including Caspar Creek (USFS-PSW
and the California Department of Forestry and

63



California’s Forests and Rangelands: 2010 ASSESSMENT

64

Fire Protection (CAL FIRE)), Little Creek (Cal
Poly-SLO), Judd Creek (Sierra Pacific Indus-
tries) and South Fork Wages Creek (Campbell
Timberland Management). Monitoring activi-
ties are addressed by the State Board of For-
estry’s Monitoring Study Group (MSG). Road
crossings have been identified by research and
monitoring (Brandow et al., 2006; Cafferata
and Munn, 2002; USFS, 2004) as likely po-
tential sources of sediment to watercourses. In
response, road inventories that prioritize work
and programs to systematically address those
priorities have been developed by larger forest
landowners.

Data collected for the MSG found that overall
the rate of compliance with forest practice rules
designed to protect water quality and aquatic
habitat is generally high, and the rules are
highly effective in preventing erosion, sedi-
mentation and sediment transport to channels
when properly implemented. There are specific
areas where improvements in implementation
or effectiveness could be made and these are
enumerated with specific recommendations.

In the case of water quality monitoring on
national forest lands, results show that while
some improvements are necessary, the pro-
gram performed reasonably well in protecting
water quality on national forest lands in Cali-
fornia (Brandow et al., 2006). Effects classified
as elevated were typically caused by lack of

or inadequate implementation of good prac-
tices and most elevated effects were related to
engineering practices. Roads, and in particular
stream crossings, were found to be the most
problematic.

Unmanaged outdoor recreation often occurs
near water or other sensitive sites and is associ-
ated with one-quarter of all imperiled species
in the U.S. (Wilcove et al., 2000). Potential im-
pacts include spread of invasive weeds, erosion,
compaction, plant damage, wildlife disturbance
and damage to cultural resources (Collins and
Brown, 2007). The USFS identified about 14
thousand miles of unauthorized trails created

by off-highway vehicle users in 2004 alone.
Off-Highway Vehicle use is one of the fastest
growing forms of outdoor recreation. Private
property is also impacted by unmanaged out-
door recreation. Dumping is also a major prob-
lem in many forest and rangeland areas, with
concomitant concerns for hazardous materials
and impacts to water bodies.

e Impacts on fish and wildlife habitat can be both
positive and negative. Management of forests
or rangelands can enhance or recreate habitat
or habitat elements required by individual or
groups of species. Examples of negative im-
pacts can include reduction of biodiversity,
simplification or destruction of habitat (such as
loss of seral stages or areas directly providing
or linking habitats), removal of key habitat ele-
ments (such as nesting or feeding components),
decreased connectivity of habitat, and in-
creased threats to remaining habitats from fire,
insects, disease and sedimentation. A detailed
analysis is not covered by this statewide as-
sessment, but can be found in documents such
as the California Wildlife Action Plan (DFG,
2007a) or recovery plans for threatened and
endangered wildlife or fish species.

Forest and Rangeland Management Impacts on
Soils

The soil of forests and rangelands is fundamental

to ecological and economic productivity. Erosion
potential for timberlands involves such factors as

the potential for surface erosion, debris slides and
landslides. The Forest and Range 2003 Assessment
identified low to moderate surface erosion and debris
slide potentials on private timberlands with the Coast
and Klamath regions tending to moderate. The area
of highest landslide potential on private timberlands
exists in the Coast Range Province. In the Klamath
Province, the erosion potential is highly varied while
in the Sierra Nevada, Modoc and Cascade Provinces,
the potential generally is low. The Natural Resource
Conservation Service has estimated erosion due to
wind on non-federal pasture land in California at 0.4
tons per acre per year. Most rangeland management
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depends on monitoring the condition of rangeland
vegetation and distributing animals to reduce graz-
ing impacts.

Wildfire also can increase the chance of erosion due
to wind and rain by removing vegetation, litter, and
even creating a burned layer on top of the soil that
resists penetration by water. Significant landslide
activity from fire areas has impacted homes and
infrastructure, most recently in Southern California.
Post-fire mitigation practices reduce risk, but may be
overwhelmed by severe storms in combination with
topographic and edaphic factors.

There has been a growing consensus that better mea-
sures are needed concerning the impact of manage-
ment activities on soil biota and other factors related
to soil productivity. This has led to the creation of
the North American Long-Term Soil Productivity
cooperative research program. The objectives of the
program are to:

e define how site carrying capacity is related to
changes in soil porosity and organic matter,

e develop an understanding of the controlling
natural process,

e produce practical, soil based measures for
monitoring changes in site carrying capacity
and

e develop generalized estimation models for site
carrying capacity, subject to soil and climatic
variables.

Forest and Rangeland Management Impacts on
Cultural, Historical and Related Values

Many prehistoric and historic archaeological sites,
features and artifacts are found on forests and
rangelands. Preservation and protection of such sites
is part of sustainability. Examples include Native
American villages and campsites, petroglyphs, mill-
ing stations, housepits and places of cultural impor-
tance to Native California Indians such as gathering
areas, dance grounds and religious/sacred sites.
Historical resources include a variety of structures,

buildings, towns, mining features, logging camps,
sawmills, cemeteries, trails or roads and artifacts.

No statewide data layer is available that summarizes
the location of these resources and from which to
create a priority landscape. These resources are a pri-
ority to identify and protect as part of any program
of sustainable forest and rangeland management. In
many cases and for a number of reasons, informa-
tion on existing prehistoric, historic, ethnographic,
and paleontological resources is often limited in its
dissemination.

Threats to these resources include the following.

e Resource management and fire suppression
activities, as well as development and other
land uses.

e Fire under some circumstances can destroy
or damage cultural or historic resources and
sometimes alter native plant communities and
lead to infestation by exotic invasive plants.
Increased visibility of the ground surface may
expose site constituents to damage or to collec-
tion of artifacts by the public.

e Mechanical treatment can dislodge and damage
resources.

e Grazing animals, especially large, heavy ani-
mals such as cattle can dislodge and damage
cultural resources.

e Application of herbicides can harm traditional
use plants, or threaten the health of the people
gathering, handling or ingesting recently treat-
ed plants, fish or wildlife that are contaminated
with herbicides (California Indian Basketweav-
ers’ Association, 2007).

Some of these impacts can be helpful to the re-
sources. For example, fire can be used to combat

the recent invasion of forest or chaparral vegetation
into original grassland settings of a region or remove
overgrown brush from historic trails. For traditional
Native American practices, fire and burning can be
essential to the growth of native plants used for food,
medicine or craft manufacture.
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Cultural and historical resources are managed and
protected by various governmental agencies for their
cultural, historical, scientific, educational, recre-
ational, and other values in response to a variety of
state and federal mandates. For example, CAL FIRE
is mandated to identify and protect archaeological,
historical and other cultural resources located within
its jurisdiction by applicable sections of the Public
Resources Code, California Forest Practice Rules, the
Government Code, and Health and Safety Code, as
well as those of the California Environmental Quality
Act (CEQA) Statutes, CEQA Guidelines, and Cali-
fornia Executive Order W-26-92 mandate (Foster,
2006).

To varying degrees, governmental agencies col-
laborate and consult with native peoples and others
interested in protection of cultural or historical sites.
This outreach is especially critical for understand-
ing needs and in helping to identify and protect key
sites. A number of approaches are involved, such as
training, education, development of management
plans, on-the-ground surveys, specific consultation
or notification, pre-field research, development of
protective measures, recording of sites, and comple-
tion of archaeological reconnaissance reports. Recog-
nition and protection of historic and cultural sites, as
well as maintenance and strengthening of associated
programs is a key element of sustainable landscapes.

Management activities (or lack of them) can affect
(positive, neutral or negative) land cover condition,
productivity, and protection of special sites or quali-
ties, such as habitat, scenic views or cultural resourc-
es. All of these things are elements that can relate to
sustainability.

Forest and Rangeland Herbicide Use

Herbicides are a variety of chemicals used to control
brush and grasses and are primarily used for main-
tenance of areas that have been previously cleared

of vegetation. The periodic application of herbicides
inhibits or slows the re-growth of vegetation. Her-
bicides are often used on forests and rangelands to
control competing and undesirable plant species and

to allow commercially valuable species the opportu-
nity to maximize growth. Pre-emergent herbicides
are used to inhibit seed germination or reduce seed-
ling survival. Post-emergent herbicides kill estab-
lished plants, so that a sufficient dose applied to a
part of the plant will kill, or inhibit growth in the en-
tire plant. Aerial herbicide application is sometimes
used where broadcast treatment is required to con-
trol competition from brush and undesirable species
over large areas. Commonly used herbicides in forest
and rangeland management include: Glyphosate,
Triclopyr, 2,4-Dichlorophenoxyacetic Acid (2,4-D),
Atrazine, Hexazinone, Imazapyr and Clopyralid.

Public concern about the toxicity of herbicides and
other chemicals potentially used in forest and range-
land applications centers on the effects on non-target
organisms. The range of potential impacts and toxic-
ity from herbicide use in forests and rangelands is
quite varied. Concerns relate to potential impacts of
chemical constituents on: surface water or ground-
water; synergistic effects of herbicide mixtures where
toxicity of chemicals and additives combine; toxicity
of surfactants (additives that increase absorption and
adherence to plant material) especially with respect
to aquatic organisms; chemical-induced impairment
of the nervous system; and disruption of the endo-
crine systems of organisms. There is also concern
over impacts of herbicides on gathering and use of
plants for traditional uses by Native Americans.

Concerns over the impact of chemical constituents
have been especially at issue in the case of threatened
and endangered species. In the last decade, several
lawsuits have been filed in California and elsewhere
against the U.S. Environmental Protection Agency
that raise issues about failure to consult with ap-
propriate agencies over the impacts of pesticides on
listed species. Courts have acted to place restrictions
on the use of specified pesticides in relationship to
species of special concern. For example, in 2004, the
U.S. District Court for the Western District of Wash-
ington at Seattle imposed no-use buffer zones around
salmon-supporting waters in Washington, Oregon,
and California for certain pesticides (http://www.
cdpr.ca.gov/docs/endspec/salmonid.htm). In 2006,
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the U.S. District Court for the Northern District of
California imposed no-use buffer zones around Cali-
fornia red-legged frog upland and aquatic habitats
for certain pesticides (http://www.cdpr.ca.gov/docs/
endspec/rl_frog/index.htm). In both cases, restric-
tions and buffer zones applied to some areas with
forest and rangeland.

Current herbicide use represents the environmental
baseline for forests and rangelands in California. The
following paragraphs discuss the extent of herbicide
use statewide and by bioregion. The information
presented is this section was obtained through the
DPR website (http://www.cdpr.ca.gov/docs/pur/
purmain.htm). The USFS also provides summaries
of pesticide use on national forest lands (http://
www.fs.fed.us/r5/spf/publications/pesticide). The
amount of herbicide use reported in Tables 1.2.1 and
1.2.2 are in pounds of Active Ingredients (Al). The Al
represents the portion of the herbicide that is being
applied to vegetation to remove weeds or undesired
vegetation.

Table 1.2.1. Trends in pesticide use from 2005 to 2008

Commercial pesticide use in California has been esti-
mated by California Department of Pesticide Regula-
tion (DPR) at 150 million pounds in 2008. Agricul-
ture accounts for the predominate use of pesticides,
but pesticides are also applied to forests and range-
lands and other areas requiring vegetation manage-
ment. Overall pesticide use varies from year to year;
the amount is influenced by current pest problems,
weather, types of crops grown, and what new chemi-
cals become available (DPR, 1997).

In 2008, forestry on private lands accounted for
359,147 pounds applied, representing less than one
percent of total use statewide. Rangeland use was
very small. Year to year variation in herbicide use is
shown in Table 1.2.1.

Data on herbicide use was further summarized using
county-based bioregions for the entire state (Table
1.2.2). With over 100 million pounds of herbicides
applied to predominately agricultural lands (non-
forest and range), the San Joaquin Valley bioregion
had the highest concentration of herbicide use
among all bioregions. Herbicide use on forestlands

Forestland Rangeland Total Statewide Forestland Rangeland

Year (Ibs) (Ibs) (Ibs) (Percent) (Percent)
2005 209,672 16,633 136,929,825 0.15 0.01
2006 348,576 12,286 110,100,422 0.32 0.01
2007 1,411,534 19,476 161,362,646 0.87 0.01
2008 359,147 20,764 149,566,938 0.24 0.01
Data Source: California Department of Pesticide Regulation, 2008
Table 1.2.2. Pesticide use on private lands summarized by bioregion based on county data

Forestland | Rangeland Region Total Forestland | Rangeland |Region Total
Bioregion (Ibs) (Ibs) (Ibs) (Percent) (Percent) (Percent)
Bay/Delta 633 1,132 6,531,690 0.01 0.02 4.37
Klamath/North Coast 256,401 206 2,976,390 8.61 0.01 1.99
Central Coast 42 5,153 22,765,030 0.00 0.02 15.22
South Coast 575 144 4,598,151 0.01 0.00 3.07
Modoc 3,172 2,818 500,309 0.63 0.56 0.33
Sacramento Valley 40,026 855 14,581,711 0.27 0.01 9.75
San Joaquin Valley 255 2,887 91,171,557 0.00 0.00 60.96
Sierra 57,790 59 531,456 10.87 0.01 0.36
Mojave 252 1,704 2,391,062 0.01 0.07 1.60
Colorado Desert 0 5,806 3,519,582 0.00 0.16 2.35
Total 359,147 20,764 149,566,938 0.24 0.01 100.00

Data Source: California Department of Pesticide Regulation, 2008
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was concentrated mainly in the North Coast, Sierra,
and Sacramento Valley bioregions. These three
bioregions collectively accounted for over 98 percent
of all herbicide use associated with forestry in 2008.
Within the North Coast bioregion 256,401 pounds
of pesticides were used in 2008. The Sierra biore-
gion also had significant herbicide usage with 57,790
pounds applied. The Sacramento Valley bioregion
accounted for 11 percent of the pesticide usage in
forestry.

The U.S. Forest Service annually reports data on
pesticide and herbicide use on national forests and
rangelands. However, the most recent estimate com-
piled by CAL FIRE was for 2004. In this year, the
U.S. Forest Service reported that herbicides totaling
17,247 pounds of active ingredients were applied on
4,419 acres of forests and rangeland. The most com-
monly used herbicide was Glyphosate (99 percent of
herbicides applied) comprising 93 percent of the area
treated. The most common herbicide treatment on
national forests in California in 2004 was for conifer
release (70 percent) aquatic weed control (13 per-
cent) and site preparation (11 percent).

The Bureau of Land Management also uses herbi-
cide for vegetation management on public lands in
California. Between 2002 and 2005 BLM treated
an average of 2,245 acres annually using an average
2,079 pounds of herbicides.

FORESTS AND WOODLANDS

Forestland Condition
Ownership and Net Volume

The basic source of information on forests and wood-
lands is the Forest Inventory and Analysis Program
(FIA) of the U.S. Forest Service. This program has
been fundamentally restructured and this com-
plicates decadal trend analysis. However, FIA has
published information (Christensen et al., 2008) on
the first five years of annual plot measurements done
under the restructure.

The estimated area of forestland by ownership class
is shown in Table 1.2.3 based on 2001-2007 FIA
data. Timberland is a subset of forestland and is
defined as lands capable of producing in excess of
20 cubic feet/acre/year at its maximum production.
Non-industrial private forestland is about two-thirds
of the private forestland, or about 8.5 million acres.

Adding two additional years of plots in the 10-year
inventory cycle of FIA (Forest Inventory Data Online
(FIDO)) caused a revised estimate of net cubic vol-
ume of 99,203 million cubic feet from 95,547 million
cubic feet (Christensen et al., 2008). Using the online
FIDO query with two more years of data, the stan-
dard error improved from 2.1 percent of the estimate
to 1.7 percent. Table 1.2.4 shows the net cubic vol-
ume estimates by ownership class and reserve status.
About two-thirds of the volume is on public lands,
mostly federal.

Table 1.2.3. Estimated area of forestland, by owner class and forestland status, 2001-2007 (acres in thousands)

Unreserved Forests Reserved

Owner Class Timberland Other Forest Total Forests Total

National Forest 9,794 2,516 12,310 3,611 15,921
National Parks 0 0 0 1,312 1,312
BLM 471 892 1,363 277 1,640
Other Federal 44 143 187 111 298
Total Federal 10,309 3,551 13,860 5,311 19,171
State 138 118 202 509 711
Local 110 156 266 108 374
Total Private 8,780 4,351 13,131 0 13,131
All Owners 19,337 8,122 27,459 5,928 33,387

Data Source: USFS Forest Inventory and Analysis, 2001-2007
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Table 1.2.4. Net tree volume (in millions of cubic feet)
on forestland by ownership and reserve status

Ownership Not Reserved | Reserved Total
National Forest 41,817 13,041 54,858
National Parks 0 5,907 5,907
BLM 1,308 196 1,504
Other Federal 116 355 471
Total Federal 43,241 19,499 62,740
State 898 3,532 4,429
Local (county,

municipal, etc) 579 388 967
Total Private 31,066 0 31,066
All Owners 75,784 23,419 99,203
Data Source: USFS Forest Inventory and Analysis, 2001-2007

Estimated Carbon

A 100-year projection of alternative carbon inven-
tory scenarios, assuming various management
inputs, was conducted for U.S. Forest Service lands
in California (Goines and Nechodom, 2009). Results
from this report provide estimates of expected and
potential carbon sequestration and storage on U.S.
Forest Service lands in California. The carbon analy-
sis conducted on Forest Service lands in California
(Goines and Nechodom, 2009) estimates that in

2007, 20.2 million acres held nearly 620 million tons

of carbon in live tree biomass. The standing stocks

in 2100 could be lower or higher than current levels
depending on policy alternatives (Figure 1.2.1). In
most cases there is active sequestration over the next
50 years before a decline to near current levels.

To estimate the current carbon storage and seques-
tration on forestlands in California, the following
analysis was conducted. FIA plots (USFS, 2008)
from seven years of annual inventories (2001—-2007)
were processed to calculate current carbon storage
and sequestration on all forestlands, both private
and public, and private non-reserved timberlands.
The four variants of the Forest Vegetation Simulator
(FVS) were used to estimate growth and mortality

of plots (Ritchie, 1999). The plots were grown for

the standard 10-year increment. Carbon storage and
change were calculated for live tree, above and below
ground portions for trees greater than or equal to five
inches diameter at breast height using the FIA re-
gional volume and biomass functions (USFS, 2009a
and 2009b). While this analysis contains many of the
key elements, this analysis is not a full forestry sector
inventory.
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Figure 1.2.1.
Results from U.S. Forest Service analysis of projected carbon stocks on national forests in California.
Source: Goines and Nechodom, 2009
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Emissions were estimated for mortality, wildfire,

Table 1.2.5. Carbon sequestration analysis results for all

and harvest. Wildfire emission estimates were based forestlands (32,114,317 acres)

on California Air Resources Board (ARB) emis-
sions estimates that were prorated to private/public
and forest/non-forest categories using 10-year fire
history data. A CO2/CO ratio of 13 was used (Klaus
Scott, personal communication). Harvest emissions
from bole wood were estimated from 10-year aver-
age Board of Equalization data and U.S. Depart-
ment of Energy (DOE) 1605(b) conversion factors.
Non-merchantable emissions were estimated using
harvest efficiency along with top, stump and root
relationships to the bole (Cairns et al., 1997; Chris-
tensen et al., 2008). Storage due to wood products
in-use and landfill were calculated based on the 10-
year average storage from the DOE 1605(b) emis-
sion inventory technical guidelines for voluntary
reporting of greenhouse gases (DOE, 2007 Part I).
The results of the carbon stocks and sequestration
analysis are presented by land base type in Tables
1.2.5 through 1.2.8.

Tables 1.2.9 and 1.2.10 show the total and per acre
values of carbon dioxide equivalent (CO2e) and
other measures, respectively, of storage and net an-
nual change from tree growth and mortality (Table
1.2.10).

This analysis is an inventory compilation and
modeling exercise with unknown error. Christensen
et al. (2008) estimated the aboveground live tree
carbon per acre as 33.7 tons (30.6 metric tons). The
estimate of aboveground live tree carbon from this
analysis is 31.1 metric tons of carbon per acre, which
compares favorably as a check on the analysis. Hu-
diburg et al. (2009) estimate average stocks of 6.5 to
19 kilograms per square meter across Northern Cali-
fornia and Oregon, which equates to 96.5 to 282.2
metric tons CO2e per acre. This estimate brackets
the values in this report. The FVS growth models
used in this analysis were developed primarily from
data on national forests and are used for long-term
planning on national forests. Intensively managed
forests, as found on many private timberlands, will
likely have growth underestimated and mortality
overestimated. Coast redwood, which is primarily

Carbon CO2e

Source Type (metric tons) | (metric tons)
Growth Storage -16,367,285| -60,067,936
Model Mortality Emission 5,455,351 20,021,137
Wildfire Emission 1,719,915 6,312,087
Harvest (merch)* Emission 565,315 2,074,706
Harvest (non-merch) |Emission 791,776 2,905,819
WP (in-use) Pool -389,436 -1,429,231
WP (landfill) Pool -48,796 -179,081
Net -8,273,161| -30,362,499
*Reduced by 22.8% for salvage (10-yr avg) duplication

Table 1.2.6. Carbon sequestration analysis results for
public forestlands (19,467,566 acres)

Carbon CO2e

Source Type (metric tons) | (metric tons)
Growth Storage -12,660,007 | -46,462,226
Model Mortality Emission 4,319,121 15,851,175
Wildfire Emission 1,415,436 5,194,651
Harvest (merch)* Emission 40,703 149,379
Harvest (non-merch) |Emission 57,008 209,219
WP (in-use) Pool -28,039 -102,905
WP (landfill) Pool -3,513 -12,894
Net -6,859,292| -25,173,600
*Reduced by 22.8% for salvage (10-year average) duplication

Table 1.2.7. Carbon sequestration analysis results for
private forestlands (12,646,761 acres)

Carbon CO2e
Source Type (metric tons) | (metric tons)
Growth Storage -3,708,104| -13,608,743
Model Mortality Emission 1,136,233 4,169,977
Wildfire Emission 304,478 1,117,436
Harvest (merch)* Emission 524,612 1,925,327
Harvest (non-merch) |Emission 734,768 2,696,600
WP (in-use) Pool -361,397 -1,326,326
WP (landfill) Pool -45,283 -166,188
Net -1,414,691 -5,191,917

*Reduced by 22.8% for salvage (10-year average) duplication

Table 1.2.8. Carbon sequestration analysis results for
private timberlands (7,647,009 acres)

Carbon CO2e
Source Type (metric tons) | (metric tons)
Growth Storage -3,603,556| -13,225,049
Model Mortality Emission 1,010,508 3,708,564
Wildfire Emission 184,106 675,670
Harvest (merch)* Emission 524,612 1,925,327
Harvest (non-merch) | Emission 734,768 2,696,600
WP (in-use) Pool -361,397 -1,326,326
WP (landfill) Pool -45,283 -166,188
Net -1,556,240 -5,711,402

*Reduced by 22.8% for salvage (10-year average) duplication
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Table 1.2.9 Total live tree stocks and estimated annual change from tree growth and mortality

Stocks Change, Net of Mortality
CO2e Cubic Feet | Board Feet Number of CO2e (met- | Cubic Feet | Board Feet | Number of
Landbase Acres (metric tons) | (thousands) | (thousands) Trees rictons) | (thousands) | (thousands) Trees
All Forestlands 32,114,317 | 5,099,162,048 | 113,695,755 | 447,709,621 | 10,058,521,955 | 40,046,799| 1,419,806| 5,764,470 -58,328,612
Public Forestland | 19,467,566 | 3,343,515,541| 76,368,749 | 340,794,682| 5,685,834,310| 30,611,051 751,107 | 3,438,690 | -38,089,971
Private Forestland | 12,646,761 | 1,755,647,124 | 37,327,502 | 106,914,068 | 4,372,687,646| 9,438,766 668,726 | 2,325,853 -20,237,568
Private Timberland | 7,647,009 | 1,418,463,058 | 31,054,447 | 103,118,272| 4,364,675,374| 9,516,486 591,411 | 2,242,743 | -17,094,787
Table 1.2.10. Per acre live tree stocks and estimated annual change from tree growth and mortality
Stocks Change, Net of Mortality
CO2e Stand CO2e Stand
(metric Cubic Feet | Board Feet | Number of | Density (metric Cubic Feet | Board Feet | Number of | Density
Landbase tons) (thousands) | (thousands) Trees Index tons) (thousands) | (thousands) Trees Index
All Forestlands 158.8 3.5 13.9 313.2 214.1 1.247 0.044 0.179 -1.816 2.422
Public Forestland 171.7 3.9 17.5 292.1 225.1 1.572 0.039 0.177 -1.957 2.015
Private Forestland 138.8 3 8.5 345.8 197.1 0.746 0.053 0.184 -1.6 3.05
Private Timberland 185.5 4.1 13.5 570.8 258 1.244 0.077 0.293 -2.235 4.189

privately owned, is missing from FVS; the other soft-
woods category was used as a surrogate. Therefore,
the private lands estimates should be considered a
lower range of possible results, particularly for the
coast redwood region and for plantations.

The differences in the public and private lands may
be a function of stand age as well as productivity.
Hudiburg et al. (2009) showed that there are marked
differences in stand age distributions, with private
lands having substantially younger stands. A recent
U.S. Forest Service analysis (Goines and Nechodom,
2009) showed that while national forests are cur-
rently sequestering a substantial amount of carbon,
there are long-term risks associated with storage
given disturbance and management assumptions.
Consideration should be given to both the amounts
of carbon sequestered and the probability of long-
term storage. Potential long-term sustainable car-
bon storage on private lands needs further analysis.
Hudiburg et al. (2009) estimates that total landscape
stocks in Oregon and Northern California could
theoretically be increased by 46 percent. The relative
amount of currents stocks to long-term sustainable
stocks is of considerable policy interest and needs
further study.

Growth and Harvest

One key indicator of forest sustainability is the grow-
ing stock and removals relative to growth over time.
Estimates of growth, mortality and removal based
on FIA data collected from 2001 to 2005 showed
that growth was statistically the same or exceeded
mortality and removals for public and private land-
owner classes (Christensen et al., 2008). The largest
increase in inventory was on national forest lands
although on the average they tend to be less pro-
ductive. Improved estimates of changes in growth,
mortality and removal will be available in the next
few years as remeasurements of plots are completed
and analyzed.

While only a partial measure, another possible in-
dicator is the amount and type of timber harvesting
occurring. Relatively little harvesting has taken place
on federal lands. Table 1.2.11 shows the average an-
nual acres of even-aged, intermediate, uneven-aged,
and total silviculture by county. The groupings of
silviculture are done to be consistent with the clas-
sifications in the California Forest Practice Rules.
Counties with total harvesting over three percent
included Glenn, Modoc and Sierra Counties, which
had mostly intermediate harvest types in aggregate.
Overall, the average annual harvest covered 1.64
percent of private timberland acres with even-aged,
intermediate and uneven-aged silvicultural practices
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Table 1.2.11. Acres and percent of silvicultural type by county for private timberland harvest averaged over 10
years (2000-2009).

Acres of Timberland Percent of Timberland
Even- Uneven- Even- Uneven-

County Aged Intermediate| Aged Total Private Aged Intermediate| Aged Total
Alpine 10 18 28 11,678 0.00 0.09 0.15 0.24
Amador 669 243 176 1,088 120,344 0.56 0.20 0.15 0.90
Butte 2,404 677 441 3,523 265,310 0.91 0.26 0.17 1.33
Calaveras 1,373 350 818 2,541 210,304 0.65 0.17 0.39 1.21
Del Norte 880 216 234 1,329 106,023 0.83 0.20 0.22 1.25
El Dorado 3,618 863 732 5,213 369,048 0.98 0.23 0.20 1.41
Fresno 110 1,683 1,792 95,663 0.00 0.11 1.76 1.87
Glenn 320 16 336 5,381 5.95 0.00 0.30 6.24
Humboldt 8,965 2,611 4,226 15,802 1,234,885 0.73 0.21 0.34 1.28
Kern 267 767 1,034 149,044 0.00 0.18 0.51 0.69
Lake 278 104 282 664 100,104 0.28 0.10 0.28 0.66
Lassen 4,262 1,681 5,001 10,944 369,109 1.15 0.46 1.35 2.97
Madera 10 164 174 88,006 0.00 0.01 0.19 0.20
Marin 200 93 372 664 35,850 0.56 0.26 1.04 1.85
Mendocino 6,031 2,611 7,463 16,105| 1,408,582 0.43 0.19 0.53 1.14
Modoc 2,320 5,732 2,755 10,807 224,758 1.03 2.55 1.23 4.81
Napa 2 64 29 95 108,598 0.00 0.06 0.03 0.09
Nevada 1,268 766 1,553 3,586 288,256 0.44 0.27 0.54 1.24
Placer 1,619 1,193 1,457 4,269 239,259 0.68 0.50 0.61 1.78
Plumas 1,301 1,600 2,463 5,364 309,628 0.42 0.52 0.80 1.73
San Bernardino 16 16 48,325 0.00 0.03 0.00 0.03
San Mateo 5 496 501 40,342 0.00 0.01 1.23 1.24
Santa Clara 261 261 43,223 0.00 0.00 0.60 0.60
Santa Cruz 15 1,047 1,062 114,380 0.00 0.01 0.92 0.93
Shasta 9,295 4,026 8,982 22,304 832,702 1.12 0.48 1.08 2.68
Sierra 834 1,077 1,746 3,657 110,625 0.75 0.97 1.58 3.31
Siskiyou 8,867 5,483 5,431 19,780 836,828 1.06 0.66 0.65 2.36
Sonoma 399 213 828 1,440 433,352 0.09 0.05 0.19 0.33
Tehama 3,400 575 1,407 5,382 259,027 1.31 0.22 0.54 2.08
Trinity 5,414 760 871 7,045 428,952 1.26 0.18 0.20 1.64
Tulare 227 182 409 94,992 0.00 0.24 0.19 0.43
Tuolumne 934 407 1,010 2,351 159,905 0.58 0.25 0.63 1.47
Yuba 955 576 575 2,107 85,066 1.12 0.68 0.68 2.48
Total 65,608 32,580 53,487 151,675| 9,227,549 0.71 0.35 0.58 1.64
Data Source: CAL FIRE Forest Practice Database, 2009

accounting for 0.71, 0.35 and 0.58 percent respec- which is useful for general use and is not specific to
tively. 1.64 percent harvest coverage approximately individual ownership.

equates to an average 61-year return interval.
Private forestlands have an age distribution that is

Stand Condition generally younger than public lands. This is a func-
The 2001—2007 FIA data for California was queried 10N Of historic logging, forest types, productivity and
(FIDO, 2010) to produce a graph (Figure 1.2.2) of current management objectives. Correlation of stand

structural elements and stand age is expected, result-
ing in lower densities in more intensively managed
forests. This generalization is confirmed in Table
1.2.12. Private forestlands have on average about half
the snag density as Forest Service lands. The rela-
tive distribution of snags across tree sizes is similar

forest biomass by landowner and stand age classes
and a table on snag density by landowner and diam-
eter classes (Table 1.2.12). This information is pre-
sented in a statewide aggregated form across reserve
status, ecological types and management history,
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Figure 1.2.2.
Gross tree biomass by stand age class and ownership group.
Data Source: USFS Forest Inventory and Analysis, 2001-2007

across all ownership categories. Snags and other
dead wood perform as both an asset (e.g., nhutrient
cycling, habitat) and as a risk factor (e.g., fuel, brood
material) to a particular stand. Reconciling these
competing functions with landowner objectives pres-
ents a management and regulatory challenge at the
landscape planning and project levels.

Condition of the Forest Products Sector

Timber production in California had stabilized in the
early part of the last decade but has experienced a
significant decline in the last few years (Table 1.2.13,
Figure 1.2.3). This trend is expected to continue into
2010 due to the economic slowdown. The proportion
of volume from public lands appears to have stabi-
lized at a relatively low level (Figure 1.2.4).

The bankruptcy and transfer of the Pacific Lumber
Company (PALCO) to the Mendocino Redwood
Company in 2008 marked the end of a change in
ownership configuration of large industrial forest-
lands in California from publicly traded to privately
held companies. A national trend has been for inte-
grated forest products companies to divest of their
timberlands, often selling to timberland investment

management organizations (TIMOs) or real estate
investment trusts (REITS). These organizations man-
age the lands as an investment rather than as a raw
material source for sawmills and may therefore have
a higher propensity to subdivide and sell parcels for
developme