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Without Trees

Why are 129 million trees {4 ip
dying in the Siefra Forest? A

Many people have observed this historic tree die-off in the Sierra Nevada. Thé Central Sierra

Historical Society created this site to help visitors understand the causes and effécts of this

complex event. It is our hope that visitors will be able to use this knowledge to prevent it from
s happening again in any forest in the future.
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Fire in the Sierra Introduction

Fire Triangle

John R. Mount



PURPOSE



HISTORICAL PERSPECTIVE



CLIMATE CHANGE
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HUMAN IMPACTS



COSTS and BENEFITS

Ecosystem Services
Costs without forests



Laws, Regulations, Policies & Court Actions






600 tons per acre



600 tons per acre



30 tons per acre



Ancient history
fire and forests

Fire and forests are integral

and cannot be separated

John R. Mount Jr.



GLOBAL TEMPERATURES (2500 B.C. TO 2040 A.D.)

MOUNT PINATUBO ERUPTION (Philippines)

MAJOR GLOBAL COOLING FROM 2007 TO 2009
A 0.9 Degree Fahrenheit drop in global temperatures
occurred from October 2007 to February 2009.

1.1 Degree F. Rapid Cool Down (June 1991 to March 1992)
Global Temperature Went From 0.6 Degrees Above Normal

To 0.5 Degrees Below Normal.
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LIGHTNING

AVERAGE OF 4500 FIRES PER YEAR

WITH A RETURN INTERVAL OF 4-40 YEARS



“we found no statistically significant

differences 1n the average annual area
burned....for the two periods”

Roos-Swetnam tree ring study
years 500 to 1900.
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Fire

the sculptor of the forest









OLE OF FIRE
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Fuel buildup 1n
the Sierra Nevada



& Ten years (1910) 60 tons/acre

& Thirty years (1930) 180 tons/acre
& Fifty years (1950) 300 tons/acre
& 1955 first large fires

& E1ghty years (1980) 480 tons/acre
& California on Fire 1987

® One hundred years (2000) 600 tons/acre
& California on fire 2008

& Today 648 ton/acre



- Stephen Byrd

Aftermath of Fire
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Water

= Natural Fire regulates stems per acre
= Water yield increase
= Maintains high water quality
= Riparian areas become perennial

= Meadows maintain size and moisture




Wildfire-Soll

= Slope stability

= Sedimentation
= Downstream habitat degradation/loss
= Hydrologic infrastructure
» Costs/feasibility of dredging behind dams - $60/cu. yd., plus permitting

= [t's much more expensive to dredge out your reservoirs after a fire than it is to
take preventive action, like reducing fuel loads and restoring forests,” said Jason
Kreitler, a research geographer with the USGS and a coauthor of the study.
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In the case of the King Fire, the U.S. Forest Service estimates
300,000 tons of topsoil are poised to erode into Rubicon

River



Soil remains stable
Most tfrees remain
revitalizing to brush and grass
nutrients are rapidly recycled




: : Emissions and carbon output go up dramaticall
Wildfire and ety ¢

" A Particulates —quantifies particulates in automobiles
Alr Quality

Timing

Usually in summer heat when air movement is stagnant




Air Quality

» Volume of smoke is at LEAST 10 fimes less than wildfire

» Smoke is far less toxic

= Timing is more friendly to sensitive groups
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Carbon Management

= Natural fire increases carbon sequestration
= Healthy forests = rapid steady growth

= Healthy forest avoids massive carbon dump

= Biomass

= Natural fire surrogate, with minimal emissions and a valuable byproduct
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= Post Fire Fuel accumulation
= Stand sfructure/type-convers
= Reforestation challenges

= Wood products loss
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Wildlife

= Provides a variety and abundance of food
= Browse, mast and insects
= Meadows

=» Water

= Maintains specialized habitat components and
diversity

= Logs
= SnAags

= cavities I§


http://ecdphoto.addr.com/bird/6.html
http://ecdphoto.addr.com/bird/4.html
http://ecdphoto.addr.com/bird/30.html
http://ecdphoto.addr.com/bird/33.html
http://www.birdperch.com/galldetq.asp?sp=01581007
http://www.schmoker.org/BirdPics/Photos/Corvids/STJA7.jpg
http://fwp.mt.gov/content/getItem.aspx?id=6410
http://ecdphoto.addr.com/bird/4.html
http://ecdphoto.addr.com/bird/30.html

» Access

Recreation

» Aesthetics

= Public safety




Homes/WUI/Communities

Safety of homes

Fire insurance issues —average coste
Smoke, health risks

Long term impacts to local economy




Mountain Communities

Safety of homes

Fire insurance issues

Protection of investment

Smoke, health risks lessened/averted

Long term security o economy

{Huntington e
{Florence Lake
| Edison




Wildfire VS Prescribed Fire

Decrease in both Water Quality & Quantity improvement




Wildfire VS Prescribed Fire

Decrease in both Water Quality & Quantity improvement
Rapid permanentloss  Soil Stability, vibrant veg growth, nutrient recycling
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Wildfire VS Prescribed Fire

Decrease in both Water Quality & Quantity improvement
Rapid permanent loss Soil Stability, vibrant veg growth, nutrient recycling
Health hazard Air Fraction of the smoke & good dispersal




Wildfire VS

Decrease in both Water
Rapid permanentloss  Soil
Health hazard Air
Massive dump Carbon

Prescribed Fire

Quality & Quantity improvement

Stability, vibrant veg growth, nutrient recycling
Fraction of the smoke & good dispersal
Increase in sequestration
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Wildfire

Decrease in both
Rapid permanent loss
Health hazard
Massive dump
Enormous habitat loss

VS Prescribed Fire

Water Quality & Quantity improvement

Sail Stability, vibrant veg growth, nutrient recycling
Air Fraction of the smoke & good dispersal
Carbon Increase in sequestration

Wildlife Increase diversity, forage production & pines

!

"HC600 HYPERF IRE



Wildfire

Decrease in both
Rapid permanent loss
Health hazard
Massive dump
Enormous habitat loss
High risk & High cost
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VS

Water
Soil

Air
Carbon
Wildlife
WUI
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Prescribed Fire

Quality & Quantity improvement

Stability, vibrant veg growth, nutrient recycling
Fraction of the smoke & good dispersal
Increase in sequestration

Increase diversity, forage production & pines
Reduced risk & Reduced cost
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Yosemite National Park, Mariposa Grove

The Confederate Group

Natural Forest Condition Park Management

Pre-European No young Sequoias

Catastrophic Fire Hazard
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Laws and Regulations
Guiding Fire Management

FIRE IN THE SIERRA WORKSHOP

JOHN R. MOUNT






Organic Administration Act of 1897

* Provides that the forest reserves were originally set
aside “to improve and protect the forest . . . for the
purpose of securing favorable conditions of water
flow, and to furnish a continuous supply of timber. .

.o 16 USC 475.
* Directed the agency to “make provisions for the
protection against destruction by fire . .. ” and

vested the Secretary with broad authority to make

rules and regulations “to preserve the forests . ..
from destruction.” 16 USC 551.






1933 — Civilian Conservation Corps
Established

STUDY ¢ HEALTH

APPLICATIONS TAKEN BY

ILLINDIS EMERGENCY RELIEF COMMISSION
ILLINOIS SELECTING AGENCY




1940s—1950s

Expansion of Fire
Suppression Efforts




Development of Federal Firefighting
Infrastructure







Forest Service Multiple Use-Sustained
Yield Act of 1960

» Expanded the Forest
Service’s mandate

* Provides that “the
national forests are
established and shall be
administered for outdoor
recreation, range, timber,
watershed, and wildlife

and fish purposes.” 16
USC 528




Wilderness Act of 1964

« Established the National Wilderness Preservation System, which
now encompasses more than 110 million acres

» Section 2(c) mandated that designated wilderness be “protected
and managed so as to preserve 1ts natural condition and these
lands generally appear to have been affected primarily by the
forces of nature”

* Section 4(d) provides that the Secretaries of Interior and
Agriculture may take “such measures may be taken as may be
necessary in the control of fire...subject to such conditions as the
Secretary deems desirable”



1966 National Historic Preservation Act

« Enacted to preserve
historic and
archaeological sites

* Section 106 requires
federal agencies to
evaluate the impact of all
federally funded or
permitted projects on
historic properties,
including buildings and
archaeological sites




1967 Clean Air Act

* Purpose 1s to protect and
enhance the nation’s air quality
and to promote the public
health and welfare. Establishes
specific programs that provide
protection for air resources

« Grants significant authority
over air quality to the states,
oglving them an important
regulatory role in federal fire
and smoke management
decisions




National Environmental Policy Act of
1969

* Requires that federal agencies, when contemplating “major federal
actions significantly affecting the quality of the human environment,”
prepare an environmental analysis before deciding on a course of action

* The analysis must include the environmental impacts of the action,
alternatives to the proposed action, and disclose any irreversible
commitments of resources

» Opportunity for public comment

» All fuel reduction projects funded by the federal government that occur

on federal land or require an agency to issue a permit, must comply
with NEPA and therefore must be analyzed in an EIS, EA, or CE

« NEPA and emergencies (e.g., wildfire suppression)



1970 — California Environmental
Quality Act

» Like NEPA, CEQA requires analysis of discretionary
actions by a public agency within the State of
California that may lead to physical changes in the
environment, either directly or indirectly

 Range of environmental documents mirror NEPA:

Categorical Exemptions, (Mitigated) Negative
Declarations, Environmental Impact Reports (EIRs),

Programmatic EIRs



Endangered Species Act of 1973

* Prohibits the “taking” of
species federally listed as
threatened or endangered

* Once a species 1s listed,
requires federal agencies to
consult with the USFWS and
NMFEFES to ensure that their
activities will not jeopardize
the existence of any listed
species or result in the
destruction or deterioration
of critical habitat







A Note on the Role of the Courts

* Courts have played an increasingly significant role
since the 1970s

* Almost every major agency decision, including revisions
to agency regulations and decisions analyzed under
NEPA are subject to challenge in the courts

* The courts’ significant role in shaping public land policy
and decision-making has prompted calls by some for
legislative reform to clarify agency obligations, resource
management priorities, and decision-making processes



Ecoystem Services

Stewart

Julianne

The mind is not a vessel to be filled but a fire to be kindled.

-Plutarch



Noft just flowers and ladybugs...

Recognition of how ecosystems could provide complex services to
humankind date back to at least Plato who understood that
deforestation could lead to soil erosion and the drying of springs.

In comparison of what then was, there are remaining only the bones
of the wasted body...all the richer and softer parts of the soil having
fallen away, and the mere skeleton of the land being left.

— Plato, Critias 360 BC

Modern Example : 1990s New York City and the Catskill Watershed
Restoration Project

Cost of freatment plant: $8 billion + $300 million annually

Cost of Caftskill Watershed Restoration : $1.5 billion




Overview

Ecosystem services are often grouped
into four broad categories:

= provisioning (food & water)
» regulating (control of climate & disease)
= supporting (nutrients & oxygen)

= cultural (spiritual & recreational benefits)

Assigning economic value is easy for
some, more difficult for others

How does natural fire fitee?



Forest Statistics

l—::: Privete
Wl ton-Gomnresta Organzaton
B USDA Forest Service

[ ] Buireau of Land Management
B Natoral Park Servce
Bl Ore Puic

[ ] NonForests or Rargelanas

»  Of the approximately 33 million acres of forest in
Californiq,

= 19 million acres (57%): Federal agencies (USFS, BLM, NPS)

= | million acres (3%): State and local agencies (CalFire,
local open space, park and water districts and land
trusts)

= 13 million acres (40%): Families, Native American tribes,
or companies.

= 5 million acres: Industrial timber companies own 5 million
acres

= 8 million acres: Individuals

= 90% of these owners having less than 50 acres of forest land.



Carbon & Air Quality Cosfts

Emissions permits currently $14/ton
carbon

2013 Rim Fire: 10-15 million metric
tons

257,314 acres = 40 tons/acre

15 Rough Fire: 6.8 million metric
ons

151,623 acres = 45 tons/acre
Estimate of Annual Emissions:

(500,000 acres/year) *
(40 tons/acre)= 20 million tons/year

Annual Coste2?2 $280 million/year or
$560/acre

Foreground: 2014 French Fire aftermath
Background: Mammoth Pool Reservoir with smoke from the 2018
Lions Fire



Small cuts, big fires

California wildfires produce so much carbon dioxide that in any
given year, they can wipe out the global warming emissions cuts
that the state is trying hard to achieve. From 2013 through 2015,
California’s estimated emissions from fires on federal land alone
were greater than cuts achieved across the state's economy.

I Estimated emissions from California wildfires*
B Emissions decline over previous year from California economy

Million metric tons of CO, equivalent

22.4 = 22.8 o
[ e— e

P = = 20

— =" —

— ) =

— —’ — 15

— i —

— — —— 10

Wi—— E— ——

g —_— —
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2013 2014 2015

* Includes wildfires on federal lands only

Sources: California Air Resources Board, U.S. Forest Service
Todd Trumbull / The Chronicle



What does it all add up toe?¢

»  Approximately 33 million acres of forest in California,

= Most recent 30 years of Wildfire & Suppression (not including 2016, 2017,
2018):

= 15.8 million acres have burned

= $5.2 billion in suppression costs

= $7.0 billion in damages
= |ndirect and secondary costs are nearly unquantifiable

= Power outages, health issues, recovery....................




Wildfire Costs according to Wikipedia

Broadscale Economic Loss

2017 California wildfires

¥ j

2015 California wildfires 2016 California wildfires

S700/acre

A Skycrane makes a drop on the Sherpa Fire

in June.
¢ S O TIE
Smoke from the 2015 California wildfires as Saanaall e T R R T
seen from space, on August 18, 2015 during the 2017 California fi Jul
Total fires 7 349 uring the allfornia fire season, on July
| Statistics' "’ ' 8, 2017.
| Total fires 8745 Total area 669,534 acres Statistics!!!
5 (2,709.51 km?)iZ!
Total area 893,362 acres (3,615 km<) N Total fires 9,133
Cost 24.771 billion (2015 Cost >$48%]?[’2f"""°” {2410 Total area 1,381,405 acres
USD)213] USD)=2= (5,590.35 km?)
Fatalities 2 firefighters and 7 civilians Fatalities 6 civilians kll.led, 3 Cost 2$18.0 bilkon (2018 L1SD)
: firefighters killed (Costliest on record)/2]l?]
killed B
Non-fatal injuries Unknown Fatalities 2 firefighters, 45 civilians

Non-fatal injuries At least 1
\\ Non-fatal injuries 12 firefighters, 199 civilians



2017 Fires

The wildfires collectively caused

at least $18.0 billion (2018 USD)

in damages,:

« $13.2 billion in insured losses,

« $3 billion in other economic
losses,

« $V.8 billion in fire suppression

The total economic cost,
including fire suppression,
insurance, direct and indirect
economic losses, and recovery
expenditures is estimated at
about $180 billion
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Restoration
tfreatment
$1500/acre

Suppression
$650/acre

Tree Mortality Cleanup
$3000/acre
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Reforeé’raﬂon
$3000/acre

release
tfreatments
$1000/acre




Costs: Revenue Potential:

Costs: Revenue Potential: $5350/acre NONE
$1700/acre  HIGH

Timeline:
Timeline: Goal achieved in 100+ years

Goal achieved in under 5 years
Side effects:

Side effects: Polluted/Decreased Water

Cledan Water Poor Air Quality

InCreased Water Rising firefighting costs

mproved air quality Rising (disappearing?e) Homeowners
Avoidance of wildfire incurred costs insurance

Safer Communities and Homes Increased financial risk

Aesthetics and Recreation improved Loss of Life

Loss of Critical Habitat

Chance of Success meeting goal:

IGH Chance of Success meeting goal

LOW

“Post fire rehabilitation totals about 30 times
the direct cost of firefighting.”
Harpers Magazine, August 2018



Conclusion & Discussion

“Ecosystem services not only produce superior environmental and social
results, it produces them far more cheaply that traditional environmental
strategies.”

-Al Appleton, former Director, New York City's Water and Sewer System
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=Ten years (1910)

= Thirty years (1930)

= Fifty years (1950)

w1955 first large fires

= Eighty years (1980)

= California on Fire 1987

= One hundred years (2000)
= California on fire 2008

=Today

60 tons/acre

180 tons/acre

300 tons/acre

480 tons/acre

600 tons/acre

648 ton/acre
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