Economics of Fuels Management
and Forest Thinning

Kim Carr
Sierra Nevada Conservancy
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Forest Conditions
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Woody Biomass Utilization

Value-added end uses:

e Lumber products, composite
panels, pulp

e Soil amendments

e Densified fuel pellets

e Animal Bedding

e Landscape cover

» Biofuels (ethanol, renewable
diesel)

e Biomass power (generation or
cogeneration)
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Wood Processing Infrastructure

California Forest Industry

Primary Manufacturers Currently in Operation
2000-2009 Closures (sawmills unless otherwise indicated)

There is a continued decline in
wood processing facilities (Red
indicates closures in last decade).
Currently, there are only 3 mills
operating between 1-80 and Mexico
in the Sierra Nevada.
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Agaood Mil & Lumber (Ukian)
Annzpolis Milling (Annzpolia)

Barry's Sawmil (Cazadero}

Big Cra2k Lumd2r Co. (Davenpor)

Big valley Lumbsr Co. (Sisbar)

Blua Lake Forast Products (Blus Laks)
Bumgy Feeest Power (Bumey)
California Cedar Progucts (McCloud)
California Cedar Products [pencil siagj (Stockton)
Calrornia Raewood (Komal)

California Redwoad (Orick)*

Calins Fine Co. (Chester)

Eal Rivar Lumbar Products (Fortunz)
Esl River Sawmills Inc. {Radcrast)
Evergrean puip] (Samoa)
Gaorgia-Pacific (Fort Bragg)

Hamaro Ferast Froducts Doary (Arcata)
Hamdro Ferest Froducts oard] (Crescant City)
Harwood Productz (Branzcomb)
HumDoidt Fiake S0are (Arcata)
Humdoiit Regwocd Ce. (Scotia)
Humdoiat Radaced Co. (Arcat)
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J.H. Baxier prasenve] (Wesd)
Louisiana-Pacific [board] {Orovills)
Mad River Reawood Fencing] (Arcats)
Masonitaintl Paper Moarg] (Ukiah)
Mzndocino Redwood (Fort Bragg)
M2ndecine Radaoed (Ukiah)

PALCO (Carfotta moved to Scotia)
PALCO (Fortuna)

PALCO [mill A] (Scofia)

PALCO [mill 3] (Scotiz)

Pry-Cars, Inc. [venser] (Angsraon)
R.J.S. Lumder Co. (Prik)

Ragwo0d Emire (Cloverdale)

. Rosaburg Forest Products [vanesr] (Weaq)
. Schmigdausr Lumber Co. (Eureka)

Shasta Green (Bumey)

Shasata Papar Company [pulp] (Anderscn)

Sierra Cedar Products [Marysvitz)
Sisera Forast Products [Dinuba)
Sigma Ferest Products (Terms Balia)
Siema Pacific Ind. (Ancarsen)

Siema Pacific Ind. (Arcat)

o o Poul F. Ehinger £ Assoe. (Aug 24, 2007)
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Siea Packiz Ind. Bumsy)

Siarra Pacific Ind. (Caming)

Sizma Pacéic Ind. (Central Valley)
Si2ma Paciic Ind. flargs log] (Lincain)
Sizma Paciic Ind. [small bg] (Linzoin)
Siarra Pacific Ind. (Loyaton)

Siema Packic Ind. (Crovile)

Siema Pac¥iz Ind. larg2 log[ {Quincy)
siarra Pacific Ina. [small log] {Quincy)
Sisrra Pacific Ind. (Suzanville)
Siama PacHiz Ind. (Chinesa Camp)
Siarra Pacific Ind. (Standard)

Siema Ping Poar] (Mars)

Sigma Pine {boand] (Rockin)

Sound Stds [5tuc] (Andarscn)
Timdar Froducts Co. jvenear] (Yreka)
Trinty River Lumbsr Co. {Weavevile)
Watzal-Qvizit (El Dorado)

Wilts Raowood (Wilits)
Wisconsin-Ca&ifornia (Andsrson)
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Burney, CA — 31 MW
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SB 1122 Impact on Biomass

* Creation of markets for woody biomass

from hazardous fuels reduction
* 50 Mw of distributed energy will utilize
approximately 400,000 (BDT) of forest biomass
e Support treatment of approximately 30,750 acres
per year W,ﬂ ol
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% Proposed Biomass Facilities

[C1Sierra Nevada Conservancy Region

o
Sierra Nevada Fuel Threat
[ INo Data
[ JLow ko
CJModerate 3
B High
B Extreme
: L -
‘I.“c..'o \'\ A r
<, .:‘;). i _ ”‘ . B
L 2 ;Ga binztarson City 2 &
i Creek : e
’A .
Rosa ® 32 7 i
S facaville %
Napa ‘Fair'fiek.l b
Concord | .mmoch NEVADA
pebAEIRE, 0 s Motdesto
Livermore *®
Fremont 37
.
Sanlose 2
(™ 4
Salinas. < >» h;
b e < Las Ve,
.:/f»“ ;,'/
» :

Bakersfield

SanLuisObispo ®

& SantaMaria

o} 3 ] IF\/ E " . 7
National Geographic, EsrigRelsorme. HERE, UNEP-WCKHC USGS, NASA ESA, l< l\ l{/\ i\' l\ /\ [)/\'L"\-(’( NV
Lompoc o METI, NRCAN GEBCO, MOAA, increment P Corp.

14-1167 D 11 of 20



Challenges to Increasing Forest Bioenergy
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Mokelumne Watershed
Avoided Cost Analysis

To answer the question —

Does it make economic sense to increase
investment in fuel treatments to reduce the risk of
large, damaging wildfires?
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Avoided Cost Analysis Key Finding

$250,000,000

© Utilities
$200,000,000 S

4 Private Timber
$150,000,000 o

~ Residential Private

Property Owners

$100,000,000 +— 1 perty

m State of California

$50,000,000 +— e
m Federal Government
$0 +———

Low Benefits High Benefits
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USDA Forest Service

Manages 20% of California land and the majority of
forested lands

Of the 20 million acres, 6 — 9 million acres have been
identified as needing treatment

Current pace of work: 160,000 — 200,000 acres/year
Needed pace of work: 500,000 acres/year
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Multiple Benefits

» Climate adaptation strategy

 Local, Renewable Energy

» Jobs (4.9 jobs/MW)

» Supports hazardous fuels
reduction and healthy forests

 GHG emissions reduction

» Reduces waste material
destined for landfills

* Net improvement in air quality

» Cost savings or revenue for
communities, businesses, state
and federal government
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Water and Fire

Californiovy Stevrow Nevadaow - Youw Sowrce of Water

4
; ;? i 3 i *5 i
15 a ¥
‘ ¥ i
California's instate water supply mainly ; . ;' i
comes from the Sierra Nevada and i : |
southern Cascade mountains. The map | .,'
shows the range of water yield throughout I e i
the state, water that is potentially available ' ! ' I' i
for use. The highest amount of water yield is LR ¥ 1 3
depicted i dark and lighter blue and the e !:I A
more arid areas are shades of beige. . ‘HI E‘i ﬂf a ¢ i
The naturally wet areas of California support 5o 4 :l
and sustain the dry areas. The map shows .v' R .
the primary end users of the water by use of i i ] k
the faucet icon. ; A i - 3
Y;‘ ; I : § i i ]
) o
1o 3
5 il - v r
: o S
s Californi "
T 3 ]
; C |
LN T
. ' R iu! &
o =k i r 8l ¥, i
Water Sources & Destinations 8 | 5 ', 4 L
Description .',‘ .‘. 1 i !
Saaers bevrda
oty Coat
] srra evasa Comsanancy Bountary -
— | Ay b &
0 vtanAven 7= e P
California Water Yield TR ; o = '

Acte Feet per Year S - SEk T 2
L e — . . e A g
i : R e Y :
Y : g . i
38 peis can - o - . -
Y e b e
R *ﬂ»
¥ 3 | “

From Inciweb.org — August
2013 : :

WwWW.SIERRANEVADA.CA.GOV

14-1167 D 17 of 20



Conclusion

Many challenges to establishing a resilient,
healthy forest

Multiple environmental, economic and
societal benefits of biomass energy makes it
worth facing these challenges
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250M
’ e In sum, our analysis shows that it makes eco-
B rrivate Timber nomic sense to invest in forest management
Residential Private to reduce the risk of destructive, high-severity
RASRIR e ) L PropRrty Qe wildfires in the upper Mokelumne watershed.
B state of California Although achieving such benefits requires a
‘ " significant increase in the pace and scale of
$150M — D fuel treatments, the long-term cost savings far

exceed the costs of the initial investment. To

the extent that the Mokelumne is representa-
tive of other fire-adapted forested watersheds

of the Sierra Nevada and the western United States, this report

makes the economic case for significantly increasing investment

in fuel treatments in western forests.

FOR A COPY OF THE FULL REPORT:

Low Benefits High Benefits SierraNevada.ca.gov/Mokelumne
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Figure ES-4. Fuel Treatments Beneficiaries
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Mokelumne Watershed

High-severity wildfires in forests of California’s Sierra Nevada
pose a serious threat to people and nature. Although proactive
forest management can reduce the risk of high-severity wildfire,
the pace and scale of fuel treatments is insufficient, given the
growing scope of the problem. Using the upper Mokelumne River
watershed as a representative case, we sought to answer the follow-
ing question: Does it make economic sense to increase investment
in fuel treatments to reduce the risk of large, damaging wildfires?
Our analysis suggests that the economic benefits of landscape-
scale fuel-reduction treatments far outweigh the costs of wildfire.

Recent wildfires in California and the West have destroyed lives and
property, degraded water quality, put water supply at risk, damaged
wildlife habitat and cost hundreds of millions of dollars. For example:

* The 2013 Rim Fire—located just south of the Mokelumne
River in the central Sierra Nevada—burned nearly 257,000
acres, much of it at high severity, at a cost of more than $127
million, not including the costs to the economy and tourism.

* The 2013 Yarnell Fire in Arizonakilled 19 firefighters, destroyed
more than 100 homes and damaged the town’s water system.

* The 2002 Hayman Fire in Colorado burned 138,000 acres,
destroyed more than 600 structures, and deposited more
than 1 million cubic yards of sediment into Strontia Springs
Reservoir—a primary drinking water source for the City of
Denver—at a growing cost of more than $150 million.

TheNature (7}
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Avoided Cost Analysis:
Why Sierra Fuel Treatments Make Economic Sense

The Sierra Nevada provides more than 60 percent of the devel-
oped water supply for California. High-severity wildfire places

this water supply at risk. The upper Mokelumne River watershed

in the central Sierra Nevada supplies drinking water to 13 million

residents of the San Francisco Bay Area and provides valuable

goods and services, including but not limited to forest and agri-
cultural products, hydropower energy, recreation, wildlife habitat

and carbon sequestration. Like other Sierra Nevada and western

watersheds, much of the Mokelumne watershed is at very high

risk of wildfire (figure ES-1).

Although wildfire and the associated costs are increasing in the

western United States, few studies have taken a hard look at the

costs and benefits of fuel treatments to determine if an increased

investment in treatments makes economic sense. Through a col-
laborative process with key stakeholders and using state-of-the-art
models for fire, vegetation and post-fire erosion, we analyzed the

potential impacts of a landscape-scale fuel treatments program

in the upper Mokelumne watershed. In addition, we examined

who would benefit the most from investing in fuel treatments

and reducing the risk of high-intensity wildfires. Our findings

can help inform forest management not only in the Mokelumne

watershed, but also in similar watersheds throughout the Sierra

Nevada and the western United States.
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FIGURE ES-1. Fire Hazard in the Upper Mokelumne Watershed

Process

In February 2012, the Sierra Nevada Conservancy, The Nature
Conservancy, and the U.S. Forest Service convened a diverse
group of stakeholders to consider whether an economic case
could be made for increased investment in fuel reduction in
the upper Mokelumne watershed. This group included land
managers (the Forest Service, Bureau of Land Management,
Sierra Pacific Industries); water and electric utilities (East Bay
Municipal Utility District, Pacific Gas & Electric); state and local
agencies (California Department of Water Resources, California
Department of Forestry and Fire Protection and county govern-
ments); environmental organizations (Sustainable Conservation,
Environmental Defense Fund); and local stakeholders (Foothill
Conservancy, Amador-Calaveras Consensus Group, West Point
Fire District).

We established an Advisory Committee to help guide the overall

process and analysis, a Technical Committee to address issues

relating to science and modeling, and a consulting team, led by
ECONorthwest, to conduct the economic analyses. Using a col-
laborative process, we developed a site-specific fuel-treatments

scenario, targeting areas of high fire risk to homes, communities

and utility infrastructure, as well as post-fire sediment erosion risk

to waterways. We commissioned studies to simulate the outcomes

of future fires with and without fuel treatments—specifically for-
est thinning and controlled burning. The Advisory Committee,
Technical Committee and consultants subsequently reviewed

the analysis, vetted and approved each chapter of the report and

endorsed the report’s findings and conclusions.

Analysis

Our analysis focused on modeling wildfire in the Mokelumne
watershed both with and without implementation of the fuel-
treatments scenario. We analyzed the size and intensity of five
potential representative fires based on fire history in the region,
current forest conditions and state-of-the-art wildfire models.
‘We modeled the fuel-treatments scenario to identify how active
forest management would likely modify wildfire behavior and
post-fire erosion over a 30-year time period. Using these results,
we quantified the financial costs and benefits of the treatments,
focusing on those elements to which a dollar value can readily be
assigned such as homes, infrastructure, timber, biomass energy,
carbon and employment.

—_—

The analysis was based on conservative assumptions regarding
potential costs and benefits, not a worst-case wildfire scenario. For
example, the nearby 2013 Rim Fire was significantly larger than
all five modeled fires combined and burned at higher intensity.
In addition, we did not consider wildfire impacts with economic
values that could not be readily determined, such as the effects
of fire on wildlife habitat, recreation, tourism, and public health
and cultural sites. Thus, in multiple respects, our conclusions
likely underestimate the costs associated with future wildfires and
the benefits of active management, suggesting an even stronger
case for action.

Figure ES-2. High-intensity Wildfire Pre- and Post-Treatments

Key Findings

* Fuel treatments can significantly reduce the size and sever-
ity of wildfires. Proactive forest management can significantly
modify fire behavior by reducing fire severity, size and rate of
spread. Our results showed that the modeled fuel-treatments
scenario reduced the size of each of the five fires by 30 to 76
percent, or a total reduction in size of approximately 41 percent.
More importantly, the modeled scenario reduced the acreage of
high-intensity wildfire by approximately 75 percent (figure ES-2).

* The economic benefits of modeled fuel treatments are
2-3 times the costs. In total, across the categories of benefits
quantified in this report, the value of avoided costs significantly
exceeds the cost of fuels management (figure ES-3). The
avoided losses in terms of both costs and lost income oppor-
tunities include the value of structures saved from wildfire and
the costs of fire suppression and post-fire restoration, as well
as potential revenue from carbon sequestration, merchantable
timber and biomass that could be used for energy. For each
cost category, we estimated a range of values from low to high.
Using the high estimates for benefits (8224 million) resultsina

2 ‘ CJupper Mokelumne Watershed
|~ Mokelumne River
e e : ©1Treated Areas
il I [JFire Perimeter
e e . g I High Severity Fire

benefit-cost ratio for the fuel-treatments scenario of 3.3:1. Even
when applying a more conservative approach, using the low
estimate for benefits ($126 million), the benefits of investing
in fuel treatments are nearly twice the costs, with a benefit-cost
ratio of approximately 1.9:1.

There are many beneficiaries from increased fuel treat-
ments, especially taxpayers. The economic benefits of fuel
treatments accrue to a wide range of landowners, public and
private entities, taxpayers and utility ratepayers. As shown in
figure ES-4, the primary beneficiaries are the State of California,
federal government, residential private property owners (and
their insurers), timber owners, and water and electric utili-
ties. By comparison, the costs of fuel treatments are largely
borne by public land managers (and, by implication, taxpayers).
An accelerated fuel-treatments program would also result in
an estimated 35-45 jobs relating to fuel treatments and 7-10
biomass-to-energy jobs over a 10-year period. These figures
represent a significant addition to the current number of such
jobs in these rural areas.

Costs

Fuel Treatment $68,000,000 $68,000,000
- B eneﬂts ............................................................................................................. Low .............................. ngh ...........

Structures Saved $32,000,000 $45,600,000
A V0|dedF|re C|eanup ........................................................................................ $22500 ooo .................. $ 22500 OOO ......
C arbon Sequestered ......................................................................................... $19000 ooo ................... $71ooo OOO ......
g M erCha nta b]e T,mber from Treatme nt .................................................................... $1 4 ooo ooo .................. $ 27000 ooo ......
Avo|ded5uppress|on$125oorooo ................. $20800000 ......
B,Omass .f.r.c; m Treat ment ................................................................................... $12 oooooo .................. $21OOO ooo ......
Avo,dedRoadRepa,rsandReconstruct,on510630000 .................. $1O630000 ......
i Transm'ss[on |_|nes Saved ..................................................................................... $1 600000 .................... $ 1600 OOO ......
T,mbergaved ................................................................................................... $1200000 ..................... $ 3’130250 ......
Avo|dedSed|mentforUt||,t|es (Water Supp|y) ............................................................. $1oooooo$1oooooo ......

Total Benefits $126,430,000 $224,260,250

Figure ES-3. Total Costs and Benefits for Fuel-Treatments Scenario
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