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Forests in the

United States

Fact: Forests in the United States store and filter more than

half of the nation’s water supply




Northern Arizona's forests have changed due to

Fire Suppression




Northern Arizona's forests have changed due to

Fire Suppression
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Management Action Point

Schultz Fire, 2010

15,000 acres, Total impacts exceed $140M
A Full Cost Accounting on the 2010 Shultz Fire

Ecological Restoration Institute, Northern Arizona University




2010

Aftermath

Ire,

Schultz F




Monsoon rainfall and the flooding

Impacts of the Shultz Fire
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Debris Flows
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2010

Inner Basin Pipeline




2010

Pipeline Relocation

And Reconstruction

City of Flagstaff - Utilities Division

Schultz Flood Inner basin Pipeline Reconstruction Project

LEGEND: ii

ORTH

Pipeline Road
(FS Road #146)

Preliminary Hazard
Mitigation Proposal
Site (HMP Site #)

Relocated Pipe
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www.flagstaffwatershedprotection.org

Urgent need To Act

“I'm vofing YES ON 405 to .||e'J:|:l profect

P R E Cocoming Estates, Downfown, Summysids,
I I Continental, other Flagstaff neighborhoads,
and NAU's campus from tha conseguences
0 w t af biyy waldfires ond severe fooding,
u r a er. N —Celin Borotz, Flogsiaff Gty Coundi
Property...
-
and Lives!

i | _- o www.sites.google.com/site/yesond05

Forest Health and Water Supply Protection Project

VOTE YES B ON 405

| Legend

Flagstaff Watershed Protection Project

General Location of Treatment Areas




October 2014

FWWPP Cost

Avoidance Study

Potential Flood Impacts

Table 1 — Summary of Potential Impacts

Source

Low

(S) millions

Dry Lake Hills

High

(S) millions

Reservoir

Ice Rink

Coconino
Estates

Downtown

NAU - N.

Switzer
Canyon

" - -

Greenlaw

Continental

Sunnyside

Foxglenn
Park

Response and

Remediation 43 43

Structures and Contents 132 286

Property Value 256 524

Habitat 0.4 15

Communication Towers 30 80

BNSF Railroad Interruption 12 23

Retail Sales 15 15

Dry Lake Hills Total $489 million | $986 million
Mormon Mountain

Response and

Remediation 12 12

City Water Supply 17 37

Habitat 1 22

Communication Towers 54 144

Mormon Mountain Total $84 million $215 million

Total, Both Areas

$573 million

$1,201 million




Leverage
Partner Contributions.

FWPP Leverage Summary



Fire Regime Condition Classes

Assessing the triple
bottom line

 Twenty eight percent of Arizona’s natural
landscape is comprised of thick pine forests
and about 2.6 million people live within 50
miles of one of six National Forest areas in the
state.

» Forest restoration/watershed protection projects
cost money and do not put in place or directly
enhance revenue generating assets (like a WWTP
or new well)

» They are however essential, and must be paid for B coodn oot ,“ \ .
somehow... A N contne o R

w bl L)

Fire Regime Condition characteristics of forests across the state illustrate the
unhealthy condition of Arizona forests. Areas in red have diverged significantly from
their natural fire regimes, and unnaturally severe fires in these areas are likely to
cause significant damage.



How to pay for
watershed protection

Where does the money come from?

 Timber/Slash/Biochar Sales Revenue — All have value and
are important but won't cover the overall cost

« Utility Revenue — Hard to justify raising rates on utilities

GO - Most appropriate considering the structure of the costs
and benefits to the whole community

« Excise Tax — Similar to GO, all bear the cost / all benefit

The scale of the work that needs to be done is larger than
what can be accomplished with annual maintenance

In order get real preventative benefits, It needs to be a
capital project




Challenges with debt

Debt aversion runs deep in Arizona, all the way to

the state's constitution
« The State can't issue General Obligation
« Voter approval is needed for revenue pledge in
communities with a population over 150,000
« Voter approval is needed for General Obligation in all
communities

The public regularly rejects all manor of essential service
bond authorization
* In the recent election, many things did pass but there
were several including, school, stormwater, roadway,
and landfill projects rejected by Arizona communities



Decision point in our communities

Spend several million dollars in the short-term to
protect the watersheds and forests

OR

Face the very real risk of Hundreds of millions dollars in
negative economic impacts as a community in the wake
of a catastrophic wildfire




Making the case Economically

Communities need to be able to make the case to the public that
forest management is worth paying for, and we need to help
them.

Following much of the incredible work that Flagstaff and others
have done in the wake of recent fires, we have a simplified
methodology that can be applied to show the economic
relationship between cost of treatment and cost avoidance.

Ten metrics of the environmental, social, and financial costs:
1. Wildfire suppression and rehabilitation costs
2. Damage to structures and contents
3. Damage and replacement costs of utilities
4. Costs to wildlife habitat and timber
5. Treatment costs at drinking water facilities
6. Source water protection
7. Recreational value

8. Local income, business revenue

9. Job creation

10. Property value




Wildfire

Cost of prevention

Using the midpoint for cost, we estimate $5,000,000 in prevention

costs to treat 5,000 acres

For every acre treated we can conservatively estimate that 1.5 acres

of forest are protected, in this case, 7,500 acres.

Cost / acre » $500 $1,500

Acres treated 2> $2,500,000 $7,500,00




Costs of

Wildfire Suppression and Rehabilitation

On average, 89% of suppression costs are paid by the federal government.

Per Acre Suppression Total Supf;::ismn ‘ Per Acre Rehabilitation

Low $143 $2,985,000 $2,656,650 $427 $8,707,500
Average $653 $4,897,500 $4,358,775 $1,895 $14,212,500
High $1,134 $6,701,250 $5,964,112 $4,243 $23,017,500

Using the average in this table, we estimate $18,571,275
In costs avoided




Financial Impacts

Damage to Structures and Impairment of Property Value

Using census housing data and project research, we can estimate the value of lost structures and lost market
value from a fire
How Many Homes are | How Many Homes are

within 3 miles of the within 12 miles of the
Wildfire Perimeter? Wildfire Perimeter?

Number of High-Risk

How Many Homes Could

vl per e Be Destroyed By Fire?

Properties

25 500 2,000
% Decline in value 100% 30% 7%

Apache 33,021 $74,400 $1,860,000 $11,160,000 $10,416,000
Cochise 61,588 $154,000 $3,850,000 $23,100,000 $21,560,000
Coconino 17,500 67,491 $317,700 $7,942,500 $47,655,000 $44,478,000
Gila 22,800 33,411 $157,600 $3,940,000 $23,640,000 $22,064,000
Graham 13,416 $127,000 $3,175,000 $19,050,000 $17,780,000
Greenlee 4,435 $82,400 $2,060,000 $12,360,000 $11,536,000
La Paz 16,274 $77,600 $1,940,000 $11,640,000 $10,864,000
Maricopa 54,900 1,789,265 $293,600 $7,340,000 $44,040,000 $41,104,000
Mohave 116,201 $186,200 $4,655,000 $27,930,000 $26,068,000
Navajo 58,501 $148,000 $3,700,000 $22,200,000 $20,720,000
Pima 44,300 466,337 $211,600 $5,290,000 $31,740,000 $29,624,000
Pinal 181,389 $213,300 $5,332,500 $31,995,000 $29,862,000
Santa Cruz 18,255 $148,500 $3,712,500 $22,275,000 $20,790,000
Yavapai 34,900 120,652 $288,500 $7,212,500 $43,275,000 $40,390,000
Yuma 94,648 $139,100 $3,477,500 $20,865,000 $19,474,000

Taking the average for the state and assuming 25 homes lost we have a combined economic loss of

$55,009,500

*Census Data: ACS5Y2018, ACS1Y2019




How do wildfires impaj}'_;
our real estate and

property?

ty Values
Homes within 3 miles of a
wildfire experience a 31%
decline in value

Damages from flash floods and
mudslides average 5152,000

Upto 54,242 in recovery costs
for every acre burned

High Risk Areas
More than 174,000 properties in
Arizona are in "high and extreme
wildfire risk” areas

The cost of wildfire

property damage &

Forest thinning is all about
COST AVOIDANCE

Though it cannot completety
eliminate wildfire risk, it can
significantly reduce the severity
of wildfire events.

veloaty of wildfires is the best strateqy
to avoid substantial economic impacts
to homeowners, businesses and
communiies.

An ounce of prevention is
worth a pound of cure!

WATER
INFRASTRUCTURE

FINANCE AUTHORITY
OF ARIZOMA

—

f Wildfire to
| Property

In addition to destroying homes and structures in forested areas

and surrounding regions, wildfires can have long-lasting impacts

on the values of homes and real estate in the vicinity of the burn

Lot property

Avorage value o valuers wilhan 3 et

homes des!

The economic ripple effects of wildfires
represent a significant loss of wealth to
Individual homeowners. Forest thinning can
be an effective preventative management
option that halps homeowners protect the
value of their properties.

Increased risk for

flash flooding &
mudslides cn persist for

vears
following a wildfire due to the lack of

forest floor vegetation to absorb rain
water and snow melt.

The costs are borne by property owners, either
directly through repair ar_w-::l replacernant ar
indirectly through insurance costs.

Howr many homes are within 3 miles
af the Wildhire Perimeter?

How mamy homes are within 12 miles
of the 'Wildfire Perimel

Studies have shown that houses located within
3 miles of the wildfire perimeter had a 319
decling in value, while homes within 12 milles
had a 6% dacline in valua.




Utilities

Damage and Replacement Costs

Midpoint cost for towers: $11,000,000

Per tower ‘

Communication
Towers That Will
Need to be Replaced

$3,000,000

$6,000,000

‘ Per tower

$8,000,000

$16,000,000

Midpoint cost for transmission lines: $27,047,947

Per mile

Miles of Transmission
Lines Damaged

4.841

$174,000

$842,373

Per mile

$11,000,000

$53,253,521

Drinking Water Supply

Post-fira runoff can pollute reservoirs
rendering the water supply
unusable.

Treatment & Distribution

Up to $37 million to restore local
drinking water infrastructure from post-
fira runcff.

Emergency Response
Disruptions to critical communication
infrastructure impacts first
responders.

The Value of Utilities
$84-224 million in

communications assets on two
vulnerable mountains.

Many communication towers are located
on mountaintops, making them vulnerable
to wildfire. Arizona's Mormeon Mountain
and Mount Elden each host numerous
communication  facilities used by:

A fire would disrupt or destroy
communications such as cell phone
sarvice, Internat, radio, and public
safety  including law  enforcement,
fire and emergency medical services.
The impact would be disastrous for
personal  communications,  businass
operations and fire suppression efforts.

WATER

I WIFA's Forest Thinning &
Restoration Program

INFRASTRUCTURE

FINANCE AUTHORITY
OF ARIZONA




Source Water Protection

How do healthy
forests affect my
water bill?

o

Healthy forests help protect drinking water
sources like rivers and lakes from contamination.

Water Treatment Increases o i IR

and damaged watersheds.
How much water does the facility treat each day? (millions of gallons) 2 Flaf)lhﬂ:;OdS The rm:ire treaanent that I':s
P irad? i required to clean the water, the
How many months will temporary treatment be required: 12 - Dhélgﬁglhdoﬁs higher your water bill!
'-'_I'|.-.'||'|||'|E_.l.'l;'.lllur.--;ﬂ'..'.'JI.E-rL|£ FOI‘E’St thinnlng hE|p5 pl'{ltect
Process | Cost zotgmﬁ.:i:lnre healthy soil and root systems,
Temporary GAC Pressure Filters $3,000,000 o Ir‘ﬁg:gis erosion, and can save
Permanganate Feed System $240,000
Membrane Treatment Units $2,400,000 B Healthv forests = clean waters!
Backwash Roll-Off Container $47,520 treatment costs
Arsenic Treatment $703
Total $5,688,223

Icture”

-Paul Summerfelt, City of Flagstaff

WIFA's Forest Thinning &

WATER
INFRASTRUCTURE

Restoration Program OF ARizons HORITY




Costs to

Wildlife Habitat and Timber

« Taking the middle value of Protected Activity Centers (PACs) we have a loss of $25,675,000.00
« Taking the state average for an acre and assuming 50% loss we have a loss of $1,684,331.25

Acres | Acres/PAC | Low/PAC | Low | High/PAC |  High
Owl Habitat 7,500 600 13 $108,000 $1,350,000 $4,000,000 $50,000,000
Timber Sales 7,500 Coconino ‘Apache-Sitgreaves‘ Coronado ‘ Kaibab ‘ Prescott ‘ Tonto
21 years lost -> $/acre -> $25.88 $5.78 $19.87 $59.48 $4.58 $12.74
20% $815,220 $182,070 $625,905 $1,873,620 $144,270 $401,310

Potential Loss 40% $1,630,440 $364,140 $1,251,810 $3,747,240 $288,540 $802,620 I The intersection of Habitat & Commerce

if Regular 50% $2,038,050 $455,175 $1,564,763 $4,684,050 $360,675 $1,003,275

harvest is 75% $3,057,075 $682,763 $2,347,144 $7,026,075 $541,013 $1,504,913

100% $4,076,100 $910,350 $3,129,525 $9,368,100 $721,350 $2,006,550 i sy S

S800,000,000
[ ]

Low Range

§21,600,000

* How does wildfire impact timber sales?

The potentlal loss In revenue and I||||'.\acton local economles
depends on the amount of forest utllized for a typlcal harvest.

56420950
tast

20% of the 40% of the 50% of the T5% of the
forest forast forest forast



Source Water Protection

Watershed vegetative cover is estimated to reduce
treatment costs by 20% for every 10% increase in
vegetative cover

Losing 10% would be expected to increase water
treatment costs by $400,000

A Vegetative Cover Treatment Costs

30% $800,000
20% $1,200,000
10% $1,600,000
Baseline > $2,000,000
-10% $2,400,000
-20% $2,800,000
-30% $3,200,000
-40% $3,600,000
-50% $4,000,000

How can healthy forests save you money?

If your drinking water comes from a river, lake or reservoir then healthy trees and
vegetative cover on the forest floor have a direct impact on your water bill. Forest
thinning helps to protect healthy scil and root systems from the ravages of wildfire,
reducing the likelihood of flash floods, mudslides, debris flows, and erosion. All of these
contribute to the pollution of drinking water resources and increase the cost of treatment
at your water treatment facility. Those costs are passed on to you, the consumer!

IF YOUR DRINKING WATER
UTILITY SPENDS $250,000
A YEAR ON TREATMENT, A
FOREST WITH

10% VEGETATIVE COVER

s.mayfeduce costs b}

The damage caused by wildfire can
persist for 5-10 years and can
be more detrimental to water
supplies than the fire itself

www.azwifa.gov



Financial Impacts

Local Impact to Recreation and Employment

Baseline Annual Economic

Impact Apache-Sitgreaves Coconino Coronado Kaibab Prescott Tonto TOTAL
Size of National Forest (acres) 2,000,000 1,800,000 1,700,000 1,600,000 1,250,000 2,900,000 11,250,000
Number of Visitors 744,000 4,715,000 2,912,000 757,000 806,000 3,044,000 12,978,000
Forest Service Share Economic

. $76,395,408 $484,145,630 $299,009,984 $77,730,274 $82,761,692 $312,564,008 $1,332,606,996

Benefit Value

Local Labor Income Generated

( ) $81,439,000 $260,356,000 $64,132,000 $52,096,000 $40,058,000 $191,969,000 $690,050,000
annua
Jobs Supported | 2,270 7,240 2,150 1,520 1,140 3,760 18,080
Anticipated Decrease of 10% | Apache-Sitgreaves Coconino Coronado Kaibab Prescott Tonto TOTAL
Acerage Affected 200,000 180,000 170,000 160,000 125,000 290,000 1,125,000
Number of Visitors 74,400 471,500 291,200 75,700 80,600 304,400 1,297,800
F t Service Share E [

orest service Share Economic $7,639,541 $48,414,563 $29,900,998 $7,773,027 $8,276,169 $31,256,401 $133,260,700
Benefit Value
Local Labor Income Generated
( ) $8,143,900 $26,035,600 $6,413,200 $5,209,600 $4,005,800 $19,196,900 $69,005,000
annua
Jobs Supported 227 724 215 152 114 376 1,808

$22,210,116.60 - Forest Service Share Economic Value Lost

$11,500,833.33 - Local Labor Income Lost




Why should we fund How do Healthy Forests Support
forest thinning projects | Arizona's Economy?

. . 2) Arizona'’s forests support environmental biodiversity and bountiful recreational opportunities for residents and visitors
| ﬂ A I’I ZOI‘] a H alike. They are also a vital source of income and tax revenues, create jobs, and support the livelihoods of millions of
Arizona families. Taking proactive steps to ensure the future health and integrity of these lands through vegetative
management and forest thinning practices is critical to protecting the environmental and economic resources they
provide,

It.s QOOd for the economy! How are Arizona's forests supporting local economies?

Here's what happened in Arizona's national forests in 2019 . What would happen if these forests were damaged by a
large '-,--,|I=..|re and had to be closed?

6 million hikers generated Healthy forests are a vital Recreational National Forest Area: Coconino

5 resource for Arizona's many
$541 Million nuh‘ln':f re:reaﬂm activitias. Healthy Forest

Arnisal
VEars

IR U AT LR EEL LI Arizona has six natlonal forests
nature viewing generatad that hosted more than 13
$420 Million million visitors in 2019!

Lecal Labor
oome

Jobs
Supporied

25% of Forest Closed

1.2 million anglers generated A Iarge wildfire means the
e closure of forest lands, tralls,
5124 Million and access to rivers and lakes.

1 million campers generated Some facilities may be closed
$110 Million up to 10 years after a wildfire.

- Closure as the result of wildfires
726,000 hunters generated couid cont the Asl

$98 Million BILLIONS of dollars in revenue! 75% of Forest Closed

TEYY IRV IYY:s

moome Lo

ER
INFRASTRUCTURE

FINANCE AUTHORITY
OF ARIZONA

WIFA's Forest Thinning & g war

- Restoration Proaram



Overall Analysis

For $5,000,000 in prevention a community can reasonably
expect to avoid over $178,786,523 in economic damages

Wildfire suppression and rehabilitation costs - $18,571,275
« Damage to structures and contents - $4,365,833
e Property value - $50,643,667
« Damage and replacement costs of utilities
« Towers - $11,000,000.00
 Lines - $27,047,947.44
« Costs to wildlife habitat - $25,675,000.00
« Timber - $1,684,331.25
e Treatment costs at drinking water facilities - $5,687,520
« Source water protection - $400,000
» Recreational value - $22,210,116.60
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