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NORTH FORK RANCHERIA OF MONO INDIANS OF
CALIFORNIA
RESOLUTION 18-xx
A RESOLUTION TO ADOPT THE TRIBAL MULTI-HAZARD MITIGATION PLAN
WHEREAS, the North Fork Rancheria of Mono Indians of California (the “Tribe”) is a federally recognized Indian
Tribe organized pursuant to the Constitution of the North Fork Rancheria of Mono Indians (the “Constitution”);
and
WHEREAS, Article III, Section 2 of the Constitution provides that the governing body of the Tribe is the Tribal
Council; and
WHEREAS, Article VI (b) of the Constitution provides that the Tribal Council is to promote the health, education and
general welfare of the citizens of the Tribe; and
WHEREAS, Article VI (a), of the Constitution provides that Tribal Council shall exercise its explicit powers to
negotiate contracts or conclude agreements with Federal, State, local and Tribal governments, private entities and
individuals on behalf of the Tribe; and
WHEREAS the Tribe has historically experienced severe damage from natural and human-caused hazards such as
wildfire, flood, extreme winds, drought and invasive species on many occasions in the past century, resulting in
loss of property and life, economic hardship, and threats to public health and safety;
WHEREAS the Tribe has developed and received conditional approval from the Federal Emergency Management
Agency (FEMA) for its Multi-Hazard Mitigation Plan under the requirements of 44 CFR 201.7;
WHEREAS the Plan specifically addresses hazard mitigation strategies and plan maintenance procedures for the
Tribe;
WHEREAS the Plan recommends several hazard mitigation actions/projects that will provide mitigation for specific
natural and human-caused hazards that impact the Tribe, with the effect of protecting people and property from
loss associated with those hazards;
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WHEREAS, adoption of this plan will make the Tribe eligible for funding to alleviate the impacts of future hazards
on the Reservation,
NOW THEREFORE BE IT RESOLVED
by the Tribal Council of the North Fork Rancheria of Mono Indians of California that:
The Plan is hereby adopted as an official plan of North Fork Rancheria of Mono Indians of California.
The respective officials identified in the mitigation strategy of the Plan are hereby directed to pursue
implementation of the recommended actions assigned to them.
Future revisions and Plan maintenance required by 44 CFR 201.7 and FEMA are hereby adopted as a part of this
resolution for a period of five (5) years from the date of this resolution.
An annual report on the progress of the implementation elements of the Plan shall be presented to the Tribal
Council 30 days after the end of the fiscal year.
The North Fork Rancheria of Mono Indians of California will comply with all applicable Federal statutes and
regulations in effect with respect to the periods for which it receives grant funding, in compliance with 44 CFR
13.11 (c); and will amend our Plan whenever necessary to reflect applicable changes in Tribal, State or Federal laws
and statutes as required in 44 CFR 13.11. (d).
WHEREAS, the Tribal Council of the North Fork Rancheria of Mono Indians has met and discussed the adoption at a
scheduled meeting; and
NOW, THEREFORE, BE IT RESOLVED by the Tribal Council of the North Fork Rancheria of Mono Indians of California
as follows: The Tribal Council of the North Fork Rancheria of Mono Indians hereby officially approves this
resolution in support of adopting the Multi-Hazard Mitigation Plan as an official plan.

CERTIFICATION
As Tribal Secretary of North Fork Rancheria of Mono Indians, I certify that at a meeting of the Tribal Council of North Fork
Rancheria of Mono Indians, called and convened on the _____ day of ____________ at which a legal quorum was present, this
resolution was duly adopted by a vote of
______ For, ______ Against, ______ Abstaining, and said resolution has not been
rescinded or amended in any way.

Katrina Guitierez, Secretary

Date

Gary W. Walker, Tribal Chairperson
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Attested by:
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CHAPTER 1. INTRODUCTION
The Federal Emergency Management Agency (FEMA) defines mitigation as “the effort to reduce loss of life and
property by lessening the impact of disasters. Mitigation is taking actions now – before the next disaster – to
reduce human and financial consequences later (analyzing risk, reducing risk, insuring against risk.)”1
“The purpose of mitigation planning is to identify policies and actions that can be implemented over the long term
to reduce risk and future losses. Mitigation plans form the foundation for a community’s long-term strategy to
reduce disaster losses and break the cycle of disaster damage, reconstruction, and repeated damage. The planning
process is as important as the plan itself. It creates a framework for risk-based decision-making to reduce damages
to lives, property, and the economy from future disasters.”2
“DMA 2000 (Public Law 106-390) provides the legal basis for FEMA mitigation planning requirements for State,
local and Indian Tribal governments as a condition of mitigation grant assistance. DMA 2000 amended the Robert
T. Stafford Disaster Relief and Emergency Assistance Act by repealing the previous mitigation planning provisions
and replacing them with a new set of requirements that emphasize the need for State, local, and Indian Tribal
entities to closely coordinate mitigation planning and implementation efforts.”3
The North Fork Rancheria of Mono Indians of California decided to develop a Federal Emergency Management
Agency (FEMA)-approved hazard mitigation plan. They applied for and received a Pre-Disaster Hazard Mitigation
grant from FEMA and hired a consulting team led by Jamie Caplan, Consulting LLC, to develop the plan.

PURPOSE OF THE PLAN
The purpose of hazard mitigation is to reduce potential losses from future disasters. The intent of mitigation
planning, therefore, is to maintain a process that leads to hazard mitigation actions. Tribal mitigation plans identify
the natural hazards that affect the tribal government, identify actions to reduce losses from those hazards, and
establish a coordinated process to implement the plan (44 CFR § 201.1(b)).
The North Fork Rancheria of Mono Indians of California developed this plan to meet the requirements of the
Disaster Mitigation Act of 2000. More importantly, the plan was created to reduce loss of life, land and property
due to natural hazards that affect the Tribe. It is difficult to predict when natural hazards will impact the tribe, but
it is accurate to say that they will. By implementing the mitigation actions listed in this plan, the impact of natural
hazards will be lessened.
The Tribal Council and the Tribal Mitigation Planning Team are dedicated to improving safety and sustainability of
the Tribe. The contractors worked closely with these leaders to create this mitigation plan.

TRIBAL – FEMA RELATIONSHIP
FEMA’s Tribal Policy1 outlines the commitment by the Agency to enhance its nation-to-nation relationship with
federally-recognized Indian tribal governments (tribal governments), and ensure FEMA works together to build,

1

https://www.fema.gov/media-library/assets/documents/25324
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sustain, and improve every tribal governments’ capacity to prepare for, protect against, respond to, recover from,
and mitigate against all hazards.
FEMA’s Guiding principles for reviewing tribal mitigation plans are as follows:2
•

•

•

•

•

•

Nation to Nation. In compliance with the FEMA Tribal Policy, FEMA commits itself to building a stronger
and lasting partnership with tribal governments to assist them in preparing for the hazards they face, to
reduce their disaster vulnerabilities, to respond quickly and effectively when disasters strike, and to assist
in recovering in their aftermath. FEMA recognizes that the tribal right of self-governance flows from the
inherent sovereignty of American Indian and Alaska Native tribal governments, and that federallyrecognized tribal governments have a unique and direct relationship with the United States government.
Tribal governments are not political subdivisions of states but are recognized by the United States as
distinct sovereign entities.
Foster cooperation and understanding. FEMA is committed to communicating plan reviews in a
constructive and positive manner. Communicating plan reviews in a constructive manner that enhances
tribal government capabilities is an important goal of the mitigation planning program and will always be
considered by FEMA when communicating with a tribal government.
Focus on mitigation strategy. Plan reviews will emphasize actions and implementation of the hazard
mitigation strategy. All other sections of the plan contribute to and result in the hazard mitigation
strategy and specific hazard mitigation actions. For example, a sound hazard identification and risk
assessment is an important part of the plan and serves as the basis for the strategy, which is the primary
focus of the tribal mitigation plan.
Consider intent while reviewing the plan. FEMA will review and consider the plan as a whole (Planning
Process, Hazard Identification and Risk Assessment, Mitigation Strategy, etc.), as well as the individual
requirements. A comprehensive review of the plan helps FEMA validate that the plan meets the overall
purpose of mitigation planning.
Process is as important as the plan itself. FEMA will accept the planning process as defined by the tribal
government. In mitigation planning, as with most other planning efforts, the actual planning process is as
important as the plan itself. One of the most critical elements of a successful mitigation plan is
participation by a wide range of tribal members or other affected parties who play a role in setting
mitigation goals and identifying and implementing mitigation actions. Therefore, it is important to have a
clear description of what and who were involved in the planning process and of how the process met the
needs of the tribal government.
This is the Tribe’s plan. Plan reviews will recognize the efforts, interests, and cultural beliefs of each tribal
government that develops a mitigation plan. For example, FEMA recognizes that some resources
vulnerable to hazards, including those having religious and cultural significance (such as sacred sites), may
not be identified specifically or shown on maps included in publicly-available plans.

MITIGATION GOALS
The goals in the table below were the result of several Mitigation Planning Team meetings. For the mitigation
actions developed to support these goals, see Chapter 6. Mitigation Strategy.

2

Tribal Mitigation Plan Review Guide 2017, FEMA, p.2-3.
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Table 1. Mitigation Plan Goals
Category

Goal

Cultural Assets

1.

Identify and protect cultural assets from natural
hazards and a changing climate.

Regional Collaboration, Communication and Planning

2.

Establish and expand programs to mitigate risk
through regional collaboration, enhanced
communication systems, and emergency planning.

North Fork Community Education and Outreach

3.

Increase capacity of North Fork community to
mitigate natural hazard risk by implementing
education and outreach programs.

High Risk Hazards
● Wildfire
● Extreme Wind
● Flood

4.

Develop hazard mitigation programs specifically
designed for each of the following high-risk
hazards: wildfire, extreme winds and flood.

Roads and Infrastructure

5.

Expand and improve roads and infrastructure in
North Fork to mitigate risk and promote access to
all areas.

Future Development and Regulations

6.

Integrate natural-hazard mitigation policies and
practices into tribal planning and development.

PLAN ADOPTION AND ASSURANCES

E1. Does the plan include assurances that the tribal government will comply with all
applicable Federal statutes and regulations in effect with respect to the periods for
which it receives grant funding, including 2 CFR Parts 200 and 3002, and will amend
its plan whenever necessary to reflect changes in tribal or Federal laws and statutes?
[44 CFR § 201.7(c)(6)]
E2. Does the plan include documentation that it has been formally adopted by the
governing body of the tribal government requesting approval? [44 CFR § 201.7(c)(5)]
Following the two-week public review process, the Tribe sent the plan to FEMA for their review. Upon FEMA’s
review and designation that the plan was “Approved-Pending-Adoption,” the Tribe scheduled a Tribal Council
meeting for the Tribe to formally adopt the plan. The adoption resolution is included in the first few pages of this
document. The adoption resolution demonstrates the tribe’s commitment to fulfilling the hazard mitigation goals
outlined in this plan and authorizes the authority to implement the mitigation actions as possible.
The North Fork Rancheria of Mono Indians of California assures that the Tribal government will comply with all
applicable Federal statutes and regulations in effect with respect to the periods for which it receives grant funding,
including 2 CFR Parts 200 and 3002, and will amend its plan whenever necessary to reflect changes in tribal or
Federal laws and statutes.
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DOCUMENT OVERVIEW
Below is a summary of the Hazard Mitigation Plan chapters, including appendices. The FEMA guidelines and
requirements for each portion of this Plan are included in their respective chapters. The planning process closely
adhered to FEMA guidelines and to the intent of those guidelines.
Chapter 2 Planning Area Profile
The Planning Area Profile chapter describes the North Fork Rancheria completely, including geography and the
built environment. Also included is a description of the Tribal government, economy and utilities. The essential
facilities for the Tribe are identified in this chapter.
Chapter 3 Planning Process
The Planning Process chapter documents the methods and approach of the hazard mitigation planning process.
The chapter summarizes the Mitigation Planning Team meetings, the public outreach process (including public
meetings), and the Public Preparedness Survey. This chapter guides the reader through the process of generating
this Plan and reflects the open and inclusive public involvement process.
Chapter 4 Risk Assessment
The Risk Assessment identifies the natural hazard risk to the North Fork Rancheria and its tribal citizens. The risk
assessment looks at current as well as future vulnerabilities based on development of structures and
infrastructure.
Chapter 5 Capability Assessment
The Capability Assessment looks at the Tribe’s ability to mitigate risk prior to and post-disaster.
Chapter 6 Mitigation Strategy
This chapter provides a blueprint for reducing losses identified in the Risk Assessment. The chapter presents the
overall hazard mitigation goals and objectives and then identifies mitigation actions in priority order. Where
applicable, funding sources are identified, as are responsible persons or departments.
Chapter 7 Plan Maintenance and Implementation
The Plan Maintenance and Implementation chapter establishes a system and mechanism for periodically
monitoring, evaluating, and updating the Hazard Mitigation Plan. It also includes a plan for continued public
outreach and monitoring the implementation of the mitigation actions identified.
Appendices
The Appendices includes documentation regarding the planning process, such as Mitigation Planning Team and
public meeting presentations and the Public Preparedness Survey results. In addition, resources supporting the risk
assessment are included.
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CHAPTER 2. PLANNING AREA PROFILE
The North Fork Rancheria of Mono Indians of California (NFR) is a federally-recognized tribe located in Madera
County, California. The North Fork Rancheria lies in the foothills of the Sierra Nevada Mountains, near the
geographical center of California, along the Sierra Vista National Scenic Byway.3 The Rancheria lies less than 40
miles from Fresno, California. The Western Mono have resided in the San Joaquin Valley for thousands of years.
The original 80-acre Rancheria was placed in trust for the Tribe in 1916. In 1961, the federal government
terminated the Tribe’s federally-recognized status and transferred the 80-acre Rancheria to fee simple title. The
Tribe’s federal recognition as an Indian tribe was restored in 1983 under a court-approved settlement. The Tribe
subsequently elected a governing body and adopted a Tribal Constitution in 1996. Tribal leadership consists of five
elected members of the tribe’s citizenry, who serve four-year terms elected on a two-year staggered basis with
two or three seats open for each election. The 80-acre Rancheria is held in trust for descendants of one Mono
family; therefore, the tribe is considered ‘landless’ and has had to purchase land for its people. The tribe has 2,153
citizens nationwide, with the majority residing in Fresno and Madera County.
The economy of the nearby town of North Fork was previously based in timber, but today is primarily supported
through tourism, recreation, private and governmental services. The tribe is supported through state and federal
grants to operate programs for the tribal people.

HISTORY & CULTURE
In the foothills of the Sierra Nevada Mountains, the North Fork Mono Tribe “still practices traditions of fishing,
hunting, acorn gathering, cooking, healing, basket making and games.”4 The Tribe was first documented in the
1810s. Conflict between Native and non-natives escalated with the 1849 Gold Rush, culminating in the Mariposa
Indian War of 1850-51. After the conflict, the Mono began to reside primarily on the Fresno River Reservation, and
within the region. However, the reservation experienced various issues and shut down in 1860. It was not until
1916 that the Federal Government purchased the 80-acre North Fork Rancheria. After an uncertain beginning, the
Tribe was re-established as ‘Indian Country” in 1987 and adopted a constitution in 1996.5

DEMOGRAPHICS
Demographic data relating directly to the Rancheria is unavailable. However, the Town of North Fork (where the
Rancheria is located) had a total population of 2,617 in 2015, down from 3,171 in 2010. 6,7 The median age is 51
years, and 12.6% of the population self-identifies as American Indian. Of the Town’s 1,778 housing units, 1,315 (or
74%) are occupied. The median household income is $39,573; 15.9% of people living below the poverty line.
Approximately 16% of the population has a bachelor’s degree or higher, and 67% of the Native American
population have graduated high school. Unemployment was at 8.7% in 2015, with the largest employers being
Education, Health Care, and Social Assistance.8

“History of the Museum.” Sierra Mono Museum. 2017.
“Mono People.” Revolvy. https://www.revolvy.com/main/index.php?s=Mono%20people&uid=1575
5 “History.” North Fork Rancheria of Mono Indians. 2017
6 “93643.” 2011-2015 American Community Survey 5-Year Estimates. 2015.
7 “93643.” 2010 Demographic Profile. United States Census Bureau. 2010.
8 “93643.” 2010 Demographic Profile. United States Census Bureau. 2010.
3
4
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GOVERNMENT
The North Fork Rancheria has
been recognized as a sovereign
Native American government
since 1983 and is currently run by
a Tribal Council.9 The Council
works to “protect, sustain, and
enhance the health, welfare,
culture and future of the tribe.”10
The North Fork Indian Housing
Authority (NFIHA) works to
increase Indian housing and
community development, and is
overseen by a Board of
Commissioners that is appointed
by the Tribal Council. The NFIHA
primarily carries out the Tribe’s
Figure 1. Sign outside tribal government offices.
Indian Housing Block Grant
Program, funded by the federal government to provide affordable housing.11 The Indian Child Welfare (ICWA)
Representative works to support the best interests of Indian children, focused mainly on child custody
proceedings.12 The Tribe also has a federally- and state-funded Temporary Assistance to Needy Families (TANF)
program that increases the employability of families and provides family assistance. 13 The tribal Environmental
Protection Program protects and preserves the environment and culture for future generations. One of the goals
of the program has been to increase the capacity of environmental and emergency functions. Public Law 280
states that California has criminal jurisdiction on Indian lands.14

ECONOMY
The economy of the North Fork Rancheria is primarily based on government grants. However, the Tribe has several
plans for further economic development in the community. Most notably, the Tribe has been working towards
building a casino since 2003. This casino would be located away from the Rancheria in southwest Madera County,
but the profits would significantly contribute to the Tribe’s economy. However, the development process has been
slow, and construction on the site is still pending in 2018. Recently, the tribe broke ground on a community store,
called the Nim Nobe, as another avenue of revenue.

“Tribal Council.” North Fork Rancheria. 2017.
“Tribal Council.” North Fork Rancheria. 2017.
11 “Housing Authority.” North Fork Rancheria of Mono Indians. 2017.
12 “Indian Child Welfare (ICWA).” North Fork Rancheria of Mono Indians. 2017.
13 “TANF.” North Fork Rancheria of Mono Indians. 2017.
14 http://www.tribal-institute.org/lists/pl280.htm
9

10
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CLIMATE & GEOGRAPHY
The North Fork Rancheria is located in the foothills of the Sierra Nevada Mountains, only seven miles from the
geographical center of the State of California. At an elevation of 2,638 feet, the tribal lands are adjacent to the
Sierra National Forest, which covers over 1.3 million acres in eastern California.15 There are several small water
features, notably Manzanita Lake to the north and North Fork Willow Creek, which runs north to south. The area
has cool, rainy winters and hot dry summers, with an annual precipitation of 33.43 inches.16

RESERVATION INFRASTRUCTURE
There are no major highways running through the Rancheria. The main roads
are 222, which runs North to South, and 225, which runs East to West. Many
of the tribal roads are in poor condition and can make it difficult or impossible
for emergency vehicles to access all of the tribal lands. The Rancheria has a
Tribal Transit Program (NFRTTP), which transports Tribal Citizens to
appointments, grocery stores and tribal events free of charge.17 Water for the
Tribe is provided by Madera County. Tribal housing and government buildings
have limited solid waste services; the rest of the tribal population living in
North Fork hauls their waste to the local transfer station. Over 50% of the
community does not have access to internet. Madera County and the tribe
partnered together on a grant and built a new volunteer fire station on the
old North Fork Mill Site. In addition, the tribe built a complex that consists of
the Tribal TANF, Transportation and Training Center, and Housing Services
Building. The most recent improvement to the tribe’s 61.5 acres was the
recent installation of a 200,000-gallon water tank (shown in the adjacent figure).

Figure 2. Water tank.

LAND USE AND DEVELOPMENT TRENDS
The North Fork Rancheria (NFR) holds 61.5 acres of land in trust and there are an additional 1524.45 acres of land
held in trust by individual Native families. This land is non-continuous, in separate small parcels, with the largest
parcel at 160 acres. Land in trust to either individuals or tribes is land to which the federal government holds the
legal title, but the beneficial interest remains with the individual or Tribe.18 This land parceling occurred with the
1887 Dawes Act, in which Tribal lands were broken into allotments owned by each individual of the tribe.19 Once
the land is sold to someone outside the tribe, it is no longer tribal land, which leads to the scattered parcels seen
throughout North Fork and throughout the nation. The Indian Reorganization Act of 1934 allowed allotted land to
be held by Tribes as a whole and not just individuals, which encouraged tribal community again.20 Today, the North
Fork Rancheria is working to bridge their land parcels by buying more land and encouraging tribal community as
well as economic growth.

“Sierra National Forest.” U.S. Department of Agriculture: Forest Service.
“North Fork (1981-2010 Normals).” Western Regional Climate Center. 2010.
17 “Transportation.” North Fork Rancheria of Mono Indians.2017.
18 “Tribal and Indian Land.” Tribal Energy and Environmental Information.
19 Getchell, Michelle. “The Dawes Act.” Khan Academy.
20 “Indian Reorganization Act.” Encyclopedia Britannica. 2017.
15
16
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CHAPTER 3. PLANNING PROCESS
A1. Does the plan document the planning process, including how it was prepared and
who was involved in the process? [44 CFR § 201.7(c)(1)]
The hazard mitigation planning process followed the guidance and requirements provided by the Federal
Emergency Management Agency (FEMA), with the intent to “reduce or eliminate risk to people and property from
natural hazards.” Hazard Mitigation Plans form the foundation for a Tribe’s long-term strategy to reduce disaster
losses and break the cycle of disaster damage, reconstruction, and repeated damage. The planning process is just
as important as the plan itself. It creates a framework for risk-based decision-making to reduce damage to lives,
property, and the economy.

WORK PLAN
Following the Notice-to-Proceed, the consulting team developed a Work Plan and accompanying schedule to
review with the Tribal Planning Team (see figure below). The Work Plan documents all aspects of the planning
process, including public outreach. The first step in the Work Plan includes forming a Tribal Mitigation Planning
Team to represent the interests of the entire Tribe, with plans to meet four times. A copy of the planning process
schedule is provided the figure below.
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Figure 3. Schedule from Hazard Mitigation Work Plan and Public Engaugement Strategy, September 21, 2017.
For the full text of the Work Plan, see Appendix A: Planning Process Supporting Materials.

TRIBAL MITIGATION PLANNING TEAM
The Tribal Mitigation Planning Team was established to represent the interests of the entire tribe. The initial goal
was to engauge with eight to ten individuals who are tribal department heads, tribal business representatives, and
other community representatives. A list of possible team members is available in Appendix A: Planning Process
Supporting Materials, “Building Tribal Planning Team Handout;” actual team members are listed in Table 1. The
members of the Mitigation Planning Team come from Tribal interest groups and surrounding area agencies and
government, all with the aim of representing Tribal interests. The North Fork Rancheria of Mono Indians of
California has an exceptional relationship with state, county and regional organizations, who actively participated
in the Tribal Mitigation Planning Team. A list of Tribal Mitigation Planning Team members is below.
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Table 2. Members of the Tribal Mitigation Planning Team.

North Fork Rancheria Staff
Gary Walker

Tribal Chairperson

Elaine Bethel-Fink

Tribal Vice-Chair

Katrina Guitierez

Tribal Secretary

Maryann McGovran

Tribal Treasurer

Ed Polkenhorn

Council Member

Gary Nicholes

Chief Administrative Officer

Elisa Bendz

Information Technology

James Bethel

Transportation Manager/Cultural Apprentice

David Falls

Director-Tribal Temporary Assistance to Needy Families

Teri Haggard

Chief Financial Officer

Paul Irwin

Executive Housing Director

Christina McDonald

Environmental Director

Katie Parra

Administrative Assistant

Additional Mitigation Planning Team Members
Katrina Poitras

American Red Cross

Walt Kent

Cal OES

Teri Mejorado

Cal OES

Anthony Garcia

CalFire

Matt Watson

CalFire

Craig Hinch

California Highway Patrol

Ethan Jackson

California Highway Patrol

Brittany Dyer

Madera County Board of Supervisors District 5 (assistant)

Tom Wheeler

Madera County Board of Supervisors District 5

Patrick Majeski

Madera County Sheriff’s Office
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Joseph Wilder

Madera County Sheriff’s Office

Jack Williamson

Madera County Sheriff’s Office

Matt Armstrong

PG&E

Denise Tolmie

Sierra National Forest

Dan Tune

U.S. Forest Service

MITIGATION PLANNING TEAM MEETINGS
The Tribal Mitigation Planning Team met four times in person at the North Fork Rancheria. The description of each
of those meetings is included below. Each of the meetings has an associated sign-in sheet and PowerPoint
presentation included in Appendix A: Planning Process Support Materials. Meeting invitations were sent by email
and followed by phone calls. Between meetings, Mitigation Planning Team members were consulted via email and
phone to review documents and discuss issues related to plan development.

October 25, 2017
The Mitigation Planning Team Kickoff Meeting occurred on October 25, 2017, at the North Fork Rancheria Indian
Housing Authority Services Building. Twelve of twenty invited Mitigation Planning Team members attended the
Kickoff Meeting. The purpose of this meeting was to orient the team members to the project and their roles,
provide an overview of the plan development process, and gather information toward the risk assessment. A copy
of the PowerPoint presentation given at this meeting is available in Appendix A: Planning Process Supporting
Materials and is included under the heading “Kick-Off Meeting October 25, 2017.”
The central aims of the project were also addressed during this meeting and were as follows: to create a hazard
mitigation plan that reflects the risks and needs of the Tribe, and to assure that such a plan meets FEMA
guidelines. Additional aims were to minimize loss of life and property, collaborate with Tribal Members and
Leaders, and elaborate a plan that respects Tribal privacy and values.
An overview of the planning process was also provided, as shown in Figure 4. The consulting team reviewed the
planning process from start to finish, September 2017 – November 2018, taking questions from the Mitigation
Planning Team as they arose. Discussion focused on identifying critical facilities, identifying high hazard areas,
reviewing previous hazard impacts, and identifying areas of future building or infrastructure development. The
Mitigation Planning Team added landslide debris flow, mudslides, and air quality to the proposed list of hazards. To
the list of critical facilities initially proposed, they added the Sierra Mono Museum, the Indian Health Clinic, the
new Water Tank located above the Community Center and the Pump House.
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PLAN DEVELOPMENT PROCESS
Project
Initiation
Septem ber
2017

Novem ber
2018

Hazard
Identification
& Risk
Assessm ent

Plan Review,
Evaluation &
Implementation

Capability
Assessm ent

Plan Adoption

Hazard Mitigation Team
Meetings
• October 2017
• January 2018
• May 2018
• Possible Plan Review
September 2018
Public Workshops
• January 2018
• May 2018

M itigation
Strategy

7

Figure 4. Overview of the planning process.

Following the Mitigation Planning Team meeting, the consulting team joined several team members for a tour of
the North Fork Rancheria. The tour lasted all day and included all critical facilities and many high hazard areas. The
team described how the tribe is working on additional revenue streams (such as the community store), their
system for developing homes on tribal land, and ways to conduct public outreach. Overall, it was a full day of data
gathering for multiple parts of the plan, primarily focused on the risk and capability assessments.

January 24, 2018
The second Mitigation Planning Team meeting included nineteen people and was held at the Tribal Community
Center. The goal for this meeting was to determine the final list of hazards and critical facilities and begin to
develop a list of mitigation actions. A copy of this meeting’s PowerPoint presentation and sign-in sheet are
available in Appendix A: Planning Process Supporting Materials and is included under the heading “January 24,
2018 Meetings.”
The consulting team described how to develop mitigation actions and made several suggestions based on data
collected at the previous meeting. Each participant was given a 3x5 card and asked to make a list of potential
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mitigation actions. These were then discussed by the group. Discussion at the meeting also included the needs and
challenges of the broader community. The Tribe is interested in working with the whole community of North Fork,
and strategized ideas for including them in all meetings, the Public Preparedness Survey, and educational
opportunities.

May 16, 2018
The third Mitigation Planning Team meeting on May 16, 2018, was held at the North Fork Rancheria TANF Offices
and 14 people attended this meeting. A copy of the PowerPoint presentation and sign-in sheet are included in
Appendix A: Planning Process Supporting Materials and is included under the heading “May 16, 2018 Meetings.”
The completed Risk Assessment was reviewed at this meeting, with example maps posted on the walls throughout
the meeting room. The hazards were discussed in detail, with emphasis on climate change and future conditions.
During this meeting, attendees reviewed the initial survey results; 84 responses had been collected at that time.

A large part of the meeting was spent discussing the
proposed goal statements (shown in the table below) and
reviewing a list of potential mitigation actions. The goal
statements were developed in the following categories:
Cultural Assets, Regional Collaboration, Communication and
Planning, North Fork Community, Education, Outreach, High
Risk Hazards, Roads and Infrastructures, and Future
Development and Regulations. The mitigation actions were
presented in a handout based on previous meetings and
data gathered. The Mitigation Planning Team emphasized
the role that state regulations play on safe building
Figure 5. Mitigation Planning Team Meeting.
practices, such as California Building Codes and their
associated Fire Codes. They also mentioned 2010 Title 24 California regulations and Fire Safe Regulations such as
Title 14. All of these codes are reviewed in the capability assessment. Following this meeting, the Mitigation
Planning Team had multiple calls refining the list of mitigation actions.
Table 3. Mitigation Plan Goal Statements.
Category

Goal

Cultural Assets

Identify and protect cultural assets from natural hazards and a changing
climate.

Regional Collaboration,
Communication and Planning

Establish and expand programs to mitigate risk through regional
collaboration, enhanced communication systems, and emergency
planning.

North Fork Community
Education and Outreach

Increase the capacity of the North Fork community to mitigate natural
hazard risk by implementing education and outreach programs.
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Category
High Risk Hazards
•
•
•

Wildfire
Extreme Wind
Flood

Goal
Develop hazard mitigation programs specifically designed for each of the
following high-risk hazards: wildfire, extreme winds and flood.

Roads and Infrastructure

Expand and improve roads and infrastructure in North Fork to mitigate risk
and promote access to all areas.

Future Development and
Regulations

Integrate natural hazard mitigation policies and practices into tribal
planning and development.

SEPTEMBER 25, 2018
The fourth Mitigation Planning Team meeting on September 25, 2018, was held at the North Fork Rancheria TANF
Offices. Eight people attended this meeting. A copy of the PowerPoint presentation and sign-in sheet are included
in Appendix A: Planning Process Supporting Materials, under the heading “September 25, 2018 Meetings.”
The conversation in this meeting focused on reviewing each mitigation action and developing a plan for public
review of the draft mitigation plan. Overall, the team was happy with the work the Executive Team had done to
develop and prioritize the mitigation actions. Only minor changes were made to the list of mitigation actions. The
team decided to post the draft plan to the Tribe’s website and to put a hard copy in the Housing Office and the
Environmental Department Office. Participants from the state
and county reiterated their enthusiasm and willingness to keep
collaborating with the Tribe.
FACT SHEET

PUBLIC OUTREACH
The public outreach part of the planning process was multipronged. It included fact sheets, a survey, public meetings and an
opportunity for the public to review the plan.

FACT SHEETS
As a part of the plan’s efforts to involve the community, the
consulting team produced two project Fact Sheets. The first Fact
Sheet communicated the project planning process, the purpose of
having a hazard mitigation plan and the opportunities for public
involvement to the Tribe and residents. This Fact Sheet included
FEMA’s Guiding Principles for a Tribal Hazard Mitigation Plan. The
second Fact Sheet highlighted members of the Mitigation

The North Fork Rancheria of Mono Indians are developing a
tribal hazard mitigation plan for approval by the Federal
Emergency Management Agency. First and foremost, the
mitigation plan will serve as an essential strategy for reducing
current and future risks to natural hazards and improving the
emergency preparedness of the entire community.
Federal Emergency Management Agency (FEMA)
Requirements Met
Once approved by FEMA, the plan will make the Tribe eligible
to apply for pre- and post- mitigation project grant funding
through FEMA’s Hazard Mitigation Assistance (HMA)
programs and other non-emergency disaster assistance. This
eligibility is critical to enable the Tribe to leverage outside
funding sources for the implementation of hazard mitigation
measures, both before and after a disaster. Jamie Caplan
Consulting LLC, with support from Stantec, will lead the
planning effort on behalf of North Fork Rancheria of Mono
Indians of California.

FEMA’s Guiding Principles for
a Tribal Hazard Mitigation
Plan
•

Nation-to-nation,
government-to-government.

•

Focus on mitigation strategy.

•

Emphasis on the planning
process.

•

This is the Indian Tribal
government’s plan.

•

Foster Cooperative
relationships.

Opportunities for the Public to Participate
Opportunities exist for Tribal Citizens and employees to get involved in the hazard mitigation planning
process including:
Tribal Pre-Disaster Mitigation Team (TPMT)
A Tribal Pre-Disaster Mitigation Team will be developed to assist with the planning effort. This team
consists of tribal department heads, tribal business representatives, first responders and representatives from
local and regional organizations such as Madera County. The TPMT will meet three times during the
planning process; their knowledge and participation is critical to the success of the project. The TPMT
meetings will allow for valuable input from these stakeholders and will keep them apprised of the project.

Wildfires may impact the area.

Stakeholder Meetings
The JCC Team will work with the TPMT to develop a strategy to
effectively engage stakeholders throughout the planning process.
Stakeholder engagement has the purpose of two-way
communication between the project team and the tribal community.
Generating interest, soliciting input and engaging partners in the
plan development process provides an opportunity for project
leaders to gain significant insight into the needs and capabilities of
the tribe. It also enables the tribal community to participate in the
project and become invested in its success. This investment will
pay great dividends when it comes to implementing the mitigation
plan.

Figure 6. Fact Sheet Image.
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Planning Team and emphasized the opportunity for public involvement in the survey. It was created for the direct
purpose of conducting survey outreach. The Fact Sheets were distributed at all public meetings and were available
in Tribal offices for pick-up. A copy of each two-page Fact Sheet is in Appendix A: Planning Process Supporting
Materials, under the heading “Preparedness Survey,” and the first page is copied below in Figure 3.

PUBLIC MEETINGS
The public had four opportunities to attend meetings during the planning process. Each meeting was advertised by
a press release and flyer. These outreach materials and others can be found in Appendix A: Planning Process
Supporting Materials, under the heading “Public Meetings.”

January 24, 2018
Two public meetings were held on January 24, 2018, the first from 11:30am-12:30pm and the second from 6:00pm
-7:00pm. Several members of the Mitigation Planning Team attended both meetings. These meetings included an
opportunity for participants to pick up a copy of the Fact Sheet, take the survey and learn about the planning
process for developing the plan. They had the opportunity to contribute ideas for making the tribe more resilient
to natural hazards and to name and rank the hazards they were most concerned about. The meeting encouraged
community members to share their ideas for making the tribe more resilient to natural hazards on 3’x5’ cards.

May 16, 2018
The third public meeting was held on May 16, 2018, from 11:00 AM – 12:30 PM at the TANF office. This meeting
was held to communicate the results of the risk analysis, with an opportunity for public input. While the meeting
was not well attended, a member of the community who had previously worked for the United States Forest
Service (USFS) contributed valuable feedback to the team.

September 25, 2018 meeting
The fourth public meeting was held on September 25, 2018, at the TANF office. Attendance at this meeting was
very good, and included Tribal citizens, North Fork residents and a few additional stakeholders. The consulting
team and the Executive Team shared a PowerPoint presentation that included an overall summary of the planning
process and the draft plan. Meeting participants were interested in more details regarding the mitigation actions,
so the Mitigation Planning Team PowerPoint
presentation was reviewed as well. Participants had
some questions regarding their properties and the
timing of implementing mitigation actions. Overall,
they are eager to see improvement to their roads and
their properties cleared of brush and dead trees. The
Mitigation Planning Team explained the
implementation process and encouraged everyone to
take the opportunity to review the complete plan
when it becomes available.

Figure 7. September 25, 2018 public meeting.
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Survey
An opportunity for public participation was developed through the North Fork Rancheria of Mono Indians
Mitigation Planning Survey. The sixteen-question survey was produced in SurveyMonkey and distributed in hard
copy and online to the Mitigation Planning Team and the public. The survey was available online from January
through August 2018. The survey was available in hard copy at all in-person Mitigation Planning Team meetings
and public meetings. It was also available in the TANF Office and on the Tribal vans. Announcements of the survey
were included in all press releases and flyers as well as in both Fact Sheets. The survey included questions
regarding disaster preparedness, experience with natural hazards, and priorities for mitigating risk. Open-ended
and multiple-choice questions were included. The complete survey and results are included in Appendix A:
Planning Process Supporting Materials, under the heading “Preparedness Survey.”
Ninety-four surveys were collected, and 57% of those were from Tribal citizens. Survey respondents prefer to
receive information regarding hazard mitigation, preparedness and response and recovery through email and text
messages. Their biggest hazards of concern, consistent with those identified in the risk assessment, were wildfire,
drought, high winds and power outages. They are most interested in protecting the drinking water supply,
emergency response systems, the fire station, and sacred and cultural sites such as the Sierra Mono Museum. One
of the mitigation actions included in the plan calls for recruiting additional volunteers to staff the fire station and
making the fire station operational and fully staffed 24/7. The results of the survey indicate the support of the
community for this mitigation action.
In terms of mitigating risk, respondents indicated they are most interested in conducting projects in the
community such as brush clearing to minimize impacts of natural hazards. The figure below (a slide from the
September 25, 2018 Mitigation Planning Team and Public meeting) indicates the full results of this question. The
Executive Team and Mitigation Planning Team found the fact that almost 77% said they would like the Tribe to
“provide outreach and education to tribal citizens to help them understand their risks and be better prepared,”
extremely useful information. Many of the mitigation actions in the plan relate directly to education and outreach,
as does one of the goals of the plan: “Increase capacity of North Fork community to mitigate natural hazard risk by
implementing education and outreach programs.”
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What are some actions that the Tribe could take to reduce or eliminate
the risk of future natural hazard damages in your community?

7

Figure 8. Survey question results.

PUBLIC COMMENT AND REVIEW OF DRAFT PLAN
The Executive Team reviewed the October 2018 Draft of the Hazard Mitigation Plan. When they felt comfortable
with the content, the plan was shared with the Mitigation Planning Team for their review. The Team was given two
weeks to review and comment on the plan, which was provided to them electronically.
A2. Does the plan document an opportunity for public comment during the drafting
stage and prior to plan approval, including a description of how the tribal government
defined “public”? [44 CFR § 201.7(c)(1)(i)]
For the purposes of this planning process, Tribal leadership defined “public” as any tribal stakeholder, tribal citizen
or North Fork community member. The public was presented with components of the plan at each public meeting
for their review. They had the opportunity to contribute data and comments as well as mitigation actions. They
were given an opportunity to review the draft plan electronically or in hard copy prior to the plan being submitted
to FEMA for review. The plan was posted to the Tribe’s webpage on their News/Events page
(http://www.northforkrancheria-nsn.gov/news-events). An opportunity to send feedback was included by way of
an electronic form. A hard copy of the plan was available in the Environmental Director’s Office and in the Housing
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Office for those who preferred to review it that way. Several tribal citizens requested a copy of the draft plan, and
the Environmental Director honored those requests.

NEIGHBORING COMMUNITIES AND REGIONAL PARTNERS
A3. Does the plan document, as appropriate, an opportunity for neighboring
communities, tribal and regional agencies involved in hazard mitigation activities,
agencies that have the authority to regulate development as well as other interests to
be involved in the planning process? [44 CFR § 201.7(c)(1)(ii)]
The North Fork Rancheria of Mono Indians of California does not have a designated reservation. The majority of
their land and citizens are in North Fork, CA. As this planning process began, it was immediately evident that the
Tribe did not have to make a concerted effort to include their neighbors or regional partners; they work with these
folks on a daily basis. The Tribal Mitigation Planning Team included representatives from many local and state
agencies, who actively participated in all meetings and reviewed plan drafts. Their participation led to a robust list
of mitigation actions. The Tribe invited the entire community to participate in all public outreach activities,
including meetings, the survey, and the review of the draft plan. The survey was distributed in hard copy as well as
online to facilitate participation by community members who do not have access to the internet. Press releases,
flyers and the survey emphasized inclusion of all community members, regardless of tribal status. Fifty-four
percent of survey participants reported that they live on private land, not tribal land. A large emphasis of the
Mitigation Planning Team meeting in January was how to improve outreach to the whole community, because the
Tribe wants them to feel welcome and participate in mitigation activities. The Tribe is well positioned to educate
the community and collaborate with first responders for better planning.

INTEGRATING THE PLANNING PROCESS WITH OTHER PLANNING EFFORTS
A5. Does the plan include a discussion on how the planning process was integrated to the
extent possible with other ongoing tribal planning efforts as well as other FEMA programs
and initiatives? [44 CFR § 201.7(c)(1)(iv)]
The Tribal Executive Team was quick to see how the mitigation planning process integrated with other programs in
their individual areas of expertise. The Tribe is dedicated to be a resource to the community of North Fork and
used the mitigation planning process as an opportunity to implement this idea by opening all meetings and survey
to community members. They also identified mitigation actions specific to educating the community and to
retrofitting the Community Center to serve as a pre- and post-disaster resource to the community.
The Executive Housing Director who also manages tribal roads was quick to identify ways mitigation strategy could
be integrated into the housing and roads programs for the Tribe. These included policies about waste removal and
maintaining defensible space as well as road clearance and road and home labeling. The Environmental Director
used mitigation strategy toward planning for sacred site identification and cultural and natural resource planning.
The tribe is aware of the value of CERT and while they may not be in a position to form their own team, they are
interested in hosting trainings and encouraging the North Fork Community as well as Tribal Citizens to participate.
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PLAN ADOPTION

E1. Does the plan include assurances that the tribal government will comply with all
applicable Federal statutes and regulations in effect with respect to the periods for
which it receives grant funding, including 2 CFR Parts 200 and 3002, and will amend
its plan whenever necessary to reflect changes in tribal or Federal laws and statutes?
[44 CFR § 201.7(c)(6)]
E2. Does the plan include documentation that it has been formally adopted by the
governing body of the tribal government requesting approval? [44 CFR § 201.7(c)(5)]
Following the two-week public review process, the Tribe sent the plan to FEMA for their review. Upon FEMA’s
review and designation that the plan was “Approved-Pending-Adoption,” the Tribe scheduled a Tribal Council
meeting for the Tribe to formally adopt the plan. The adoption resolution is included in the first few pages of this
document. The adoption resolution demonstrates the tribe’s commitment to fulfilling the hazard mitigation goals
outlined in this plan and authorizes the authority to implement the mitigation actions as possible.
The North Fork Rancheria of Mono Indians of California assures that the Tribal government will comply with all
applicable Federal statutes and regulations in effect with respect to the periods for which it receives grant funding,
including 2 CFR Parts 200 and 3002, and will amend its plan whenever necessary to reflect changes in tribal or
Federal laws and statutes.
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CHAPTER 4. RISK AND VULNERABILITY ASSESSMENT
INTRODUCTION
Assessing risks is the second step in the four-step mitigation plan process. The risk assessment step includes four
parts: identify hazards, profile hazard events, inventory assets, and estimate losses. Conducting a risk assessment
is a way of asking and answering “what if . . .” questions. For instance, what if the Rancheria receives several days
of heavy rain?
The risk assessment answers questions regarding history, location, frequency, probability, and impact for each
hazard. These answers are used in the third step of mitigation planning: developing a mitigation plan. They provide
essential data to determine and prioritize mitigation measures.
The risk assessment update is formatted to meet the Federal Emergency Management Agency’s (FEMA)’s tribal
hazard mitigation planning regulations as found in C.F.R. 44 201. FEMA requires the North Fork Rancheria of Mono
Indians to include all possible natural hazard events, to assess vulnerability and to estimate potential losses. Each
hazard must be profiled to include a description of the hazard, location, historical occurrences, extent (or
magnitude), and vulnerability. In addition, all assets must be assessed. The identified hazards and hazard profile
details are described below.

SOURCES OF INFORMATION
LOCAL, STATE, AND FEDERAL SOURCES
Hazard information was collected for all hazards under consideration using hazard studies, GIS data, and
descriptions of previous events. This information is cited throughout the plan.
Local sources used in the risk and vulnerability assessment include:
•
•
•
•
•
•
•

Information gleaned from interviews and meetings with tribal officials
Tribal reports, studies, and memos
Tribal geospatial data
Madera County Hazard Mitigation Plan
Fresno County Hazard Mitigation Plan
County studies and reports applicable to the planning area
Local news sources

State sources used in the risk and vulnerability assessment include:
•
•

California State Hazard Mitigation Plan
California state agency studies, reports, web tools, and webpages applicable to the planning area

Federal sources used in the risk and vulnerability assessment include:
•

Agency studies, geospatial data, web tools, and reports applicable to the planning area, including but not
limited to those from FEMA, the US Department of Agriculture (USDA) Forest Service, NOAA National
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Centers for Environmental Information (NCEI) Storm Events Database, the National Weather Service, the
US Drought Monitor, and the US Geological Survey (USGS).

DEVELOPING THE TRIBAL ASSET GEODATABASE

Requirement 201.7(c)(2)(ii)(A): [The plan should describe vulnerability in terms of the]
types and numbers of existing and future buildings, infrastructure, and critical facilities
located in the identified hazard areas.
A geodatabase of tribal assets was developed for use in the risk assessment and for ongoing use by the tribe. Our
team utilized the ESRI’s Collector for ArcGIS Application on mobile tablets to collect and document critical facilities,
cultural resources, and other tribal assets across the Rancheria. This information was collected on-site over a twoday period and further supplemented with information to best reflect each asset. All assets collected were initially
documented as geospatial points. After data was collected on-site, each structure’s digital footprint was created.
Structure assets in the database include residential, commercial, governmental, and other tribally owned assets
(e.g., water tank). Cultural resources (e.g., sacred sites) were also collected as spatial points representing the
general area. The assets in the database were further refined to indicate whether or not an asset was considered a
critical facility and/or cultural resource. For each asset included, additional characteristics were included such as a
picture, building name, number of stories, building type, and other attributes as determined necessary through
discussions with the tribe.
As feasible, each asset was also assigned a structure value and content value to determine the value of assets
potentially at risk to hazards. Tribally-provided insurance replacement values were used to assign building and
content value to tribally-owned buildings in the database. In instances where replacement value information was
not provided (primarily residential structures), an imputed value was applied based on typical construction values
for the area. A list of assumptions used to determine values can be found in Appendix B: Risk Assessment
Supporting Materials.
In total, there are 66 assets in the database, including nine critical facilities, 26 residences, and 19 cultural
resources. Of the remaining assets, one is a government building, one is a commercial building, and ten are land
parcels. Table 4 shows the number and approximate replacement value (building, contents, and total value) of
North Fork Rancheria assets by type. Figure 9 provides a base map of the entire planning area which highlights
where assets are clustered into six different “Asset Areas” across the Rancheria. Figures 9, 10, 11, 12, 13, 14, and
15 show each of these Asset Areas and the assets within. These six areas are used throughout the risk assessment
to show hazard boundaries in relation to tribal assets at a finer scale.
As shown in the table below, nine assets have been deemed critical including seven buildings, and two other
assets. Critical facilities are typically considered structures or institutions necessary for the Tribe in terms of
response and recovery from emergencies, and can include facilities such as airports, emergency operation centers
(EOCs), fire stations, hospitals, police stations, schools, government buildings, and railroad stations. According to
FEMA guidance, these facilities must continue to operate during and following a disaster to reduce the severity of
impacts and accelerate recovery.21 The North Fork Rancheria has identified several additional critical facilities due

21

Federal Emergency Management Agency, Local Mitigation Planning Handbook, Washington, Federal
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to their economic significance. Table 5 lists the tribe’s critical facilities and the associated approximate building,
content, total replacement value for each critical facility. The location of critical facilities can be found below in
Figure 15.
Cultural resource names and locations were not included in this section of the plan at the request of the tribe.
Rather, a Cultural Resources Vulnerability Assessment was provided to the tribe separately in an Annex.
Table 4. North Fork Rancheria Assets Summary
Approximate
Approximate
Number
Replacement Value
Content Value

Asset Type

Approximate
Total Value

Convenience Store

1

$177,422

$177,422

$354,844

Critical Facility

9

$6,077,984

$6,157,495

$12,235,479

Cultural Resource

19

$1,000,000

$1,000,000

$2,000,000

Land Parcel

10

N/A

N/A

N/A

Residence

26

$6,604,874

$3,302,435

$9,907,309

Tribal Council Meeting Space

1

N/A

$50,000

$50,000

TOTAL

66

$13,860,280

$10,687,352

$24,547,632

Table 5. North Fork Rancheria Critical Facilities
Total
Name
Approximate
Value
Booster Pump Station & Backup Generator
$69,644
Community Center

$1,291,808

Family Wellness Youth Center

$1,128,604

Housing Services Building

$1,793,060

Madera County Fire Station 11

$2,647,557

Manzanita Plaza/Tribal Govt Offices

$2,434,806

TANF Building

$1,210,000

Transportation and Training Center

$1,210,000

Water Tank

$450,000

Emergency Management Agency, 2013. Available at: http://www.fema.gov/hazard-mitigation-planning-resources
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Figure 9. North Fork Rancheria Clustered Asset Areas.
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Figure 10. North Fork Rancheria Asset Area 1: North Fork.
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Figure 11. North Fork Rancheria Asset Area 2: South Fork
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Figure 12. North Fork Rancheria Asset Area 3: Madera.
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Figure 13. North Fork Rancheria Asset Area 4: Northwest Fresno.
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Figure 14. North Fork Rancheria Asset Area 5: East Fresno.
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Figure 15. North Fork Rancheria Asset Area 6: Clovis.
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Figure 16. North Fork Rancheria Critical Facilities.
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RISK ASSESSMENT PROCESS AND TOOLS
This risk assessment was conducted by using a two-fold, qualitative and quantitative approach. The quantitative
assessment utilizes a geographic information system (GIS)-based analysis and a risk modeling software (Hazus-MH)
analysis, as well as annualized loss estimates. The qualitative approach draws on previous impacts in and near the
planning area, as well as professional judgement to determine vulnerability in the region and jurisdictions. More
information on each approach is described below.

QUANTITATIVE ANALYSIS - GIS AND FEMA’S HAZUS-MH APPLICATIONS
Geographic Information Systems
When possible, the vulnerability assessment for each hazard was completed utilizing a GIS-based analysis and a
risk modeling software (Hazus-MH) analysis.
Hazards that have specified geographic boundaries permit analysis using GIS. These hazards include:
•
•
•
•
•
•

Earthquake
Flood
Landslides
Wildfire
Dam Failure
Hazardous Material Incidents

The objective of the GIS-based analysis was to determine the estimated vulnerability of critical facilities, cultural
resources, and structures for the identified hazards on the North Fork Rancheria using best available geospatial
data. ESRI® ArcGIS™ 10.2 was used to assess hazard vulnerability utilizing digital hazard data, such as FEMA
DFIRMs, building footprints, and building values based on insurance information. Digital data was collected from
local, regional, state, and national sources for hazards. As described above, information was collected onsite to
develop an asset database with building footprints for critical facilities and point data for cultural resources. Using
these data layers, hazard vulnerability can be assessed by estimating the number and of type of assets, as well as
potential dollar losses, determined to be located in identified geographic hazard area boundaries.
FEMA’s Hazus-MH
FEMA’s Hazus-MH uses ESRI’s ArcGIS platform for the flood and
earthquake hazards. Hazus-MH (“Hazus”) is a standardized loss
estimation software program developed by FEMA. It is built upon
an integrated GIS platform to conduct analysis at a regional level
or structure-by-structure basis. The Hazus risk assessment
methodology is parametric, in that distinct hazard and inventory
parameters (e.g., wind speed and building types) can be modeled
using the software to determine the impact (i.e., damages and
losses) on the built environment. The North Fork Rancheria Risk
and Vulnerability Assessment utilized Hazus-MH to produce hazard
damage loss estimations for hazards for the planning area. At the time this analysis was completed, Hazus-MH 4.0
was used to estimate potential damages from earthquake and flood hazards using Hazus-MH methodology. Figure
16 illustrates the conceptual model of the Hazus-MH methodology.
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Figure 17. Conceptual Model of Hazus-MH Methodology.

QUANTITATIVE ANALYSIS - ANNUALIZED LOSS ESTIMATES
When possible, annualized loss estimates were determined using the best available data on historical losses.
Annualized loss is the estimated long-term weighted average value of losses to property in any single year in a
specified geographic area. It provides an indication of how much risk a property is carrying in a given year.
Annualized loss estimates were generated by totaling the amount of property damage over the period for which
records were available and calculating the average annual loss. Given the standard weighting analysis, losses can
be readily compared across hazards providing an objective approach for evaluating mitigation alternatives.
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QUALITATIVE ANALYSIS
A qualitative approach was employed for hazards that generally have the potential to impact, or occur within, the
entire planning area. It was also used for such hazards that lack a geographic boundary or sufficient data to
perform a reliable spatial analysis. This includes hazards considered atmospheric, including drought, extreme
temperatures, extreme winds, fog, hailstorm, lightning, tornadoes, and winter storms. Volcanoes, air quality, and
the pests, insects and disease hazard were considered to have the potential to impact the entire planning area,
requiring a qualitative approach. Many of the hazards listed above have the potential to affect all current and
future buildings and all populations. Qualitative analyses were performed by using available research, data, and
risk expertise to draw conclusions on probability and potential impacts across the entire planning area rather than
applying a structure-specific approach. All conclusions are presented in “Conclusions on Hazard Vulnerability” at
the end of this section.

PRIORITY RISK INDEX
The prioritization and categorization of identified hazards for the North Fork Rancheria is based principally on the
Priority Risk Index (PRI), a tool used to measure the degree of risk for identified hazards in a particular planning
area. The PRI was used to assist the North Fork Rancheria Mitigation Planning Team in identifying hazards that
pose the most significant threat to the tribe and its assets.
The PRI results provide a numerical value for each hazard, allowing hazards to be ranked against one another (i.e.
the higher the PRI value, the greater the hazard risk). PRI values are obtained by assigning varying degrees of risk
to five categories for each hazard: probability, impact, spatial extent, warning time and duration. Each degree of
risk has been assigned a value (1 to 4) and a weighting factor.
To calculate the PRI value for a given hazard, the assigned risk value for each category is multiplied by the
weighting factor. The sum of all five categories equals the final PRI value, as demonstrated in the example
equation below:
PRI VALUE = [(PROBABILITY x .30) + (IMPACT x .30) + (SPATIAL EXTENT x .20) + (WARNING TIME x .10) +
(DURATION x .10)]
According to the weighting scheme applied, the highest possible PRI value is 4.0. Table 4 shows the weighting
schemes for each category. By determining a value for each hazard that can be compared to other hazards
threatening the planning area, hazards can be ranked with greater ease.
Many of the PRI categories are described within the hazard profiles. The final PRI results, including the calculated
values for each hazard threatening the North Fork Rancheria, are found at the end of this section in the “Summary
of Hazard Risk,” beginning on page X.
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Table 4. Priority Risk Index Scoring Criteria
Assigned
Weighing
Factor

DEGREE OF RISK
PRI
Category
Level

Probability

Unlikely
Possible
Likely
Highly likely
Minor
Limited

Impact
Critical
Catastrophic

Spatial
Extent

Warning
Time

Duration

Negligible
Small
Moderate
Large
More than 24 hours
12 to 24 hours
6 to 12 hours
Less than 6 hours
Less than 6 hours
6 to 12 hours
12 to 24 hours
More than 24 hours

Criteria
Less than 1% annual probability
Between 1 and 10% annual probability
Between 10 and 90% annual probability
90%+ annual probability
Only minor property damage and minimal disruption to
government functions and services. No shutdown of
critical facilities.
Minor injuries are possible. More than 10% of buildings
damaged or destroyed. Temporary shutdown of critical
facilities (less than one week).
Multiple deaths/injuries possible. More than 25% of
buildings damaged or destroyed. Complete shutdown of
critical facilities for more than one week.
High number of deaths/injuries possible. More than 50%
of buildings damaged or destroyed. Complete shutdown
of critical facilities for 30 days or more.
Limited to one specific area.
Small areas affected.
Large areas affected.
All areas affected.
Self-explanatory.
Self-explanatory.
Self-explanatory.
Self-explanatory.
Self-explanatory.
Self-explanatory.
Self-explanatory.
Self-explanatory.

Index
Value
1
2
3
4

30%

1
2
30%
3
4
1
2
3
4
1
2
3
4
1
2
3
4

20%

10%

10%

LIMITATIONS
Although many different sources of data and information were collected, limitations in analysis did exist.
Limitations include those associated with data availability specific to tribal boundaries, loss estimates, and
unreported or underreported events, as described below.

DATA AVAILABILITY
It should be noted that limited information was found regarding events directly impacting the North Fork
Rancheria and its assets. When possible, information was supplemented with interview data from various tribal
officials and employees on the North Fork Rancheria. In many cases, data from Madera County and Fresno County,
and the areas within, were used to demonstrate hazard probability, extent, and previous occurrences. In certain
instances, data reported for the overlying county or National Weather Service (NWS) public forecast zone had to
be used to determine instances of previous occurrences. The National Weather Service issues watches and
warnings for public forecast zones, which typically follow county or multi-county boundaries. When variables such
as elevation differences or proximity to water bodies create differences in weather across a county, zones may
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differ from county boundaries in order to allow for more accurate forecasts.22 Instances where forecast zones were
used to determine previous occurrences are noted in a hazard’s profile.

LOSS ESTIMATES
Loss estimates provided in this vulnerability assessment are based on best available data and methodologies. The
results are an approximation of risk. These estimates should be used to understand relative risk from hazards and
potential losses. Uncertainties are inherent in any loss estimation methodology, arising in part from incomplete
scientific knowledge concerning natural hazards and their effects on the built environment. Uncertainties also
result from approximations and simplifications that are necessary for a comprehensive analysis (e.g., incomplete
inventories, non-specific locations, lack of demographic information or economic parameters).

UNREPORTED EVENTS
In calculating annual probability estimates used in the Priority Risk Index, it should be noted that not all events for
each hazard are reported, which can impact the probability assigned to each hazard, which in turn can affect index
values.
Likewise, unreported or under-reported events may reflect lower annualized loss estimates than what is truly
experienced by the Rancheria.

HAZARD IDENTIFICATION
Requirement 201.7(c)(2)(i): A description of the type, location, and extent of all natural
hazards that can affect the tribal planning area.

Hazard identification is the process of identifying the types of natural hazards that can affect the mitigation plan
study area – the North Fork Rancheria and its assets. Several human-caused hazards are also included in this plan.
As this is the first iteration of a hazard mitigation plan for the North Fork Rancheria, an extensive hazard
identification process was undertaken. Information was evaluated from key sources, including the current
California State Hazard Mitigation Plan, the existing county-level hazard mitigation plan for Madera County (which
overlies the North Fork Rancheria) and Fresno County (in which the tribe owns several structures), research of past
disaster declarations for overlying counties, and input from the planning team. In addition, readily available
information from reputable sources (federal and state agencies) was evaluated to supplement information from
these key sources.
Table 5 presents the final hazards list identified for inclusion in this plan and whether each hazard was recognized
in the California State Hazard Mitigation Plan, the Madera County Hazard Mitigation Plan, and/or the Fresno
County Hazard Mitigation Plan. Table 6 indicates the hazards from the California State Hazard Mitigation Plan that
were excluded from this plan and provides a justification for exclusion.

22

NWS Public Forecast Zones. (2018). The National Weather Service. Retrieved March 12, 2018 from
https://www.weather.gov/gis/PublicZones.
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Table 5. Relevant State and County Hazard Mitigation Plan Identified Hazards
California SHMP
Madera County HMP
Fresno County HMP
North Fork Rancheria HMP
Identified Hazard?
Identified Hazard?
Identified Hazard?
Identified Hazards
Natural Hazards
Climate Change (included for each
X
X
hazard)
Drought
X
X
X
Earthquake
X
X
X
Extreme Cold/Freeze
X
X
X
Extreme Heat
X
X
X
Extreme Wind
X (Under Severe Weather
X
and Tornado)
Flood
X
X
X
Fog
X
X
Hail Storm
X (under Severe Weather)
X
Landslides
X
X
X
Lightning
X (under Severe Weather)
X
Tornado
X
X
X
Volcano
X
X
X
Wildfire
X
X
X
Winter Storms and Snow
X
X
Non-Natural Hazards
Air Quality
X (as Air Pollution)
Dam Failure
X
X
X
Hazardous Materials Incidents
X
X
Pests, Diseases, and Invasive
X
X
X (under Agricultural
Species
Hazards)
Table 6. Justification for Excluded Hazards
Justification
California SHMP Identified Hazards
(Excluded from 2018 North Fork
Rancheria Plan)
Liquefaction
• According to Madera County Hazard Mitigation Plan, Madera
County (including North Fork Rancheria) is not subject to
liquefaction due to the presence of coarse soil types.
• The Rancheria is not in an area of liquefaction risk on the CAL OES
Hazard mapper tool.
Tsunami
• Inland location (130 miles from the coast)
Avalanche
• Lack of substantial snow accumulation on slopes
• No history of avalanches
Hurricane (covered as “Severe
• According to California’s Hazard Mitigation Plan, no hurricanes have
Weather and Storms”)
hit the state in recorded history. Hurricanes are possible but North
Fork’s inland location provides hurricane buffer, most effects
limited to rain bands from dissipating hurricanes

52

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

California SHMP Identified Hazards
(Excluded from 2018 North Fork
Rancheria Plan)

Energy Shortage & Resilience

Levee Failure
Epidemic/Pandemic
Marine Invasive Species
Natural Gas Pipeline Hazards
Oil Spills

Radiological Accidents

Terrorism

Cyber Threats
Airline Crashes

Civil Disturbances
Metal Theft
Train Accidents, Explosions, and
Chemical Releases

23

Justification

•

Cyclones with tropical-storm force winds occur infrequency in the
southwestern United States23.

•
•

Considered outside the scope of this plan
Power outages/shortages are considered in applicable hazards’
vulnerability assessments

•

Not relevant to planning area; no levees identified

•
•

Considered a biohazard rather than a natural hazard
Considered out of the scope of this plan

•

Not located in a marine area

•
•

Non-natural hazard; not addressed
No history of events

•
•
•

No history of events
Non-natural hazard; not addressed
Incidents may be included under Hazardous Materials Incidents

•
•
•

No history of events
Non-natural hazard; not addressed
Not identified by tribe as a concern

•
•
•

No history of events
Non-natural hazard; not addressed
Not identified by tribe as a concern

•
•

Non-natural hazard; not addressed
No known history of events

•
•
•

Non-natural hazard; not addressed
No airports present on Rancheria or its properties
No history of events

•
•

Non-natural hazard; not addressed
No known history of events

•
•

Non-natural hazard; not addressed
Not identified by tribe as a concern

•

No history of events

Chenowith, M. and Landsea, C. (2004). The San Diego Hurricane of 2 October 1858. The American
Meteorological Society. Retrieved October 24, 2017 from
http://journals.ametsoc.org/doi/pdf/10.1175/BAMS-85-11-1689.
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California SHMP Identified Hazards
(Excluded from 2018 North Fork
Rancheria Plan)

Well Stimulation and Hydraulic
Fracturing

Justification

•
•

Not identified by tribe as a concern
Chemical releases may be covered under Hazardous Materials
Incidents

•
•

Non-natural hazard; not addressed
No known history of events

DISASTER DECLARATIONS
From 1965 to July 2017, 12 disasters were declared for both or either county: nine in Madera County and ten in
Fresno County. It should be noted that declared disasters did not necessarily impact the North Fork Rancheria or
its assets. However, reviewing historic disaster declarations indicates what disasters have or could impact the
planning area. Table 7 lists historic disaster declarations for Madera and Fresno Counties from 1965 to 2017.24
Table 7. Historic Presidential Disaster Declarations for Madera and Fresno Counties

Date

Disaster
Number

Description

01/26/1969
03/06/1986
02/11/1991
02/03/1992
02/21/1995
03/12/1995
01/04/1997
02/13/1998
03/18/1999
06/5/2006

253
758
894
979
1044
1046
1155
1203
1267
1646

04/20/2007
03/3/2011

1689
1952

Severe Storms and Flooding
Severe Storms and Flooding
Severe Freeze
Severe Winter Storms, Mud & Land Slides, & Flooding
Severe Winter Storms, Landslides, Mudflows
Severe Winter Storms, Flooding Landslides, Mudflows
Severe Winter Storms, Flooding, Mud and Land Slides
Severe Winter Storms and Flooding
CA - Citrus Crop Damage - 2/2/99
California Severe Storms, Flooding, Landslides, and
Mudslides
California Severe Freeze
California Winter Storms, Flooding, and Debris and Mud
Flows

24

Madera
County
X
X
X
X
X
X
X

Fresno
County
X
X
X
X
X
X
X
X

X
X
X

X

Disaster Declarations for California. (2017). Federal Emergency Management Agency. Retrieved from
https://www.fema.gov/disasters/grid/state-tribal-government/77?field_disaster_type_term_tid_1=All
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HAZARD PROFILES

Requirement 201.7(c)(2)(i): A description of the type, location, and extent of all natural
hazards that can affect the tribal planning area. The plan shall include information on
previous occurrences of hazard events and on the probability of future hazard events.
Requirement 201.7(c)(2)(ii): A description of the Indian tribal government's
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This
description shall include an overall summary of each hazard and its impact on the tribe.
The plan should describe vulnerability in terms of:
(A) The types and numbers of existing and future buildings, infrastructure, and critical
facilities located in the identified hazard areas;
(B) An estimate of the potential dollar losses to vulnerable structures identified in
paragraph (c)(2)(ii)(A) of this section and a description of the methodology used to
prepare the estimate;
(C) A general description of land uses and development trends within the tribal
planning area so that mitigation options can be considered in future land use
decisions; and
(D) Cultural and sacred sites that are significant, even if they cannot be valued in
monetary terms

Each identified hazard is profiled separately to describe the hazard and potential impacts to the North Fork
Rancheria and its assets. The profile for each hazard includes:
• Hazard description: A scientific explanation of the hazard including potential magnitude (or severity) and
impacts;
• Location: Geographical extent of the hazard;
• Previous occurrences: The number of previous impacts from the hazard on Rancheria (or surrounding
area);
• Extent (or magnitude): The severity of the hazard in the past and potential severity in the future.
Measures may include wind speed, wave height, or property damage;
• Probability of future events: The likelihood of future events impacting the North Fork Rancheria. Given an
exact probability is often difficult to quantify, this characteristic is categorized into ranges to be used in
hazard profiles:
o Unlikely: Less than 1% annual probability
o Possible: Between 1% and 10% annual probability
o Likely: Between 10+% and 90% annual probability
o Highly Likely: Greater than 90% annual probability
• Vulnerability Assessment and Estimated Losses: The vulnerability assessment will address conditions that
may increase or decrease vulnerability, such as topography, soil type, land use, and development trends.
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Potential impacts to hazards from climate change are also addressed in this section, including potential
changes in hazard frequency, duration, and/or intensity. Estimated losses to assets will be calculated
using available data and resources. Methods to be utilized include GIS analysis and hazard modeling, for
example. The number of structures at risk, critical facilities at risk, and cultural sacred sites at risk will be
analyzed using GIS analysis when possible.

DROUGHT
Description
Drought is a normal occurrence in virtually all climatic regions, including areas with high and low average rainfall.
Drought is the consequence of a natural reduction in precipitation expected over an extended period, usually
lasting a season or more. High temperatures, high winds, and low humidity can exacerbate drought conditions. In
addition, human actions and demands for water resources can hasten drought-related impacts.
The National Centers for Environmental Information (NCEI) identifies drought as a “creeping phenomenon that
slowly sneaks up and impacts many sectors of the economy, and operates on many different time scales.”25 Thus,
the National Drought Mitigation Center has classified droughts into five types: 1) meteorological, 2) hydrologic, 3)
agricultural, 4) socioeconomic, or 5) ecological.26 The definition for each of these drought classifications is shown in
Table 8 below:

Drought Classification
Meteorological Drought
Hydrological Drought
Agricultural Drought
Socioeconomic Drought
Ecological Drought

Table 8. Drought Classification Definitions
Description
The degree of dryness or departure of actual precipitation from an expected
average or normal amount based on monthly, seasonal, or annual time
scales. (Dry weather patterns dominate an area; can begin/end rapidly).
The effects of precipitation shortfalls on stream flows and reservoir, lake,
and groundwater levels. (Low water supply is evident; conditions take
longer to develop and then recover.
Soil moisture deficiencies relative to water demands of plant life, usually
crops. (Crops significantly affected).
The effect of demands for water exceeding the supply because of a
weather-related supply shortfall.
A prolonged and widespread deficit in naturally available water supplies —
including changes in natural and managed hydrology — that create multiple
stresses across ecosystems

National Centers for Environmental Information (2017). “Definition of Drought.” National Oceanic and Atmospheric
Administration. Retrieved from https://www.ncdc.noaa.gov/monitoring-references/dyk/drought-definition
26
The National Drought Mitigation Center, Types of Drought. (2017). Retrieved June 19, 2017, from
http://drought.unl.edu/DroughtBasics/TypesofDrought.aspx
25
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The U.S. Drought Monitor records drought in the U.S. and categorizes drought into five categories as shown in
Table 9 below.27
Table 9. Drought Monitor Categories

D0

Abnormally Dry

D1

Moderate Drought

D2

Severe Drought

D3

Extreme Drought

D4

Exceptional Drought

Going into drought: short-term dryness slowing planting, growth of
crops or pastures. Coming out of drought: some lingering water
deficits; pastures or crops not fully recovered
Some damage to crops, pastures; streams, reservoirs, or wells low,
some water shortages developing or imminent; voluntary water-use
restrictions requested
Crop or pasture losses likely; water shortages common; water
restrictions imposed
Major crop/pasture losses; widespread water shortages or restrictions
Exceptional and widespread crop/pasture losses; shortages of water in
reservoirs, streams, and wells creating water emergencies

Drought should not be viewed as merely a physical phenomenon or natural event. Its impacts on society result
from the interplay between a natural event and the demand people place on water supply. Human activities often
exacerbate the impact of drought. For example, excessive water use can deplete ground water supply.
One dry year does not normally constitute a drought in California, but it serves as a reminder of the need to plan
for droughts. California's extensive water supply infrastructure—reservoirs, groundwater basins, and inter-regional
conveyance facilities—mitigate the effect of short-term dry periods for most water users.28 Defining when a
drought begins is a function of drought impacts to water users. Hydrologic conditions constituting a drought for
water users in one location may not constitute a drought for water users elsewhere or for water users having a
different water supply. Individual water suppliers may use criteria such as rainfall/runoff, amount of water in
storage, or expected supply from a water wholesaler to define their water supply conditions.
The North Fork Rancheria tribe utilizes groundwater for their domestic and commercial water needs.29

Location
A drought is a regional event that is not confined to geographic or political boundaries; it can affect several areas
at once. It can also vary in severity across those areas. All areas of the North Fork Rancheria and its properties are
at risk to drought occurrence.

27

The National Drought Mitigation Center, U.S. Drought Monitor Classification Scheme. (n.d.). Retrieved June 20, 2017, from
http://droughtmonitor.unl.edu/AboutUs/ClassificationScheme.aspx
28 State of California Multi-Hazard Mitigation Plan, Chapter 6. (2013). Retrieved June 28, 2017, from
http://www.caloes.ca.gov/HazardMitigationSite/Documents/007-SHMP%202013%20Chapter%206.pdf
29 North Fork Rancheria Tribal Environmental Plan (2016).
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Previous Occurrences
In order to understand the conditions of past drought, it can be helpful to understand the typical precipitation
received each year. The Western Regional Climate Center reports an annual average of 33.7 inches of precipitation
in North Fork. The planning area experiences a clear wet and dry season, with the wet season typically from late
fall through spring, and the dry season lasting from mid-spring to late fall. Monthly precipitation averages are
shown in Figure 17.
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Figure 18. Average Monthly Precipitation in North Fork, CA30
The U.S. Drought Monitor was used to ascertain historical drought levels for Madera and Fresno Counties. Because
the U.S. Drought monitor reports drought occurrences by county, drought occurrences specific to the North Fork
Rancheria could not be obtained. However, due to the regional nature of drought occurrences, it can be assumed
that when one or both counties was experiencing a drought, all or part of the North Fork Rancheria was also
experiencing similar drought conditions. The U.S. Drought Monitor reports data on drought conditions from 2000
through 2017. Drought conditions are reported by category as percentages. Therefore, it is possible that more than
one drought category was reported in each week. In such cases, the highest drought category reported was used.
This information is compiled and presented in Table 10 below.

30

Western Regional Climate Center, North Fork (046252). (2017). Retrieved October 30, 2017, from https://wrcc.dri.edu/cgibin/cliMAIN.pl?ca6252.
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Table 10. Historic Drought Occurrences
Abnormally Dry

Moderate Drought
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Severe Drought

Extreme Drought

Fresno County
Abnormal
(up to 7 weeks)
Severe
(17 weeks)
Severe
(up to 21 weeks)
Severe
(up to 3 weeks)

Madera County
Abnormal
(up to 5 weeks)
Severe
(up to 18 weeks)
Severe
(up to 1 week)
Moderate
(up to 17 weeks)

Moderate
(up to 33 weeks)
Abnormal
(up to 6 weeks)
Abnormal
(up to 10 weeks)
Severe
(up to 37 weeks)
Severe
(up to 34 weeks)
Severe
(up to 41 weeks)
Moderate
(up to 3 weeks)
Abnormal
(up to 1 week)
Severe
(up to 42 weeks)
Extreme
(up to 21 weeks)
Exceptional
(up to 49 weeks)
Exceptional
(52 weeks)
Exceptional
(52 weeks)
Exceptional
(1 week)

Moderate
(up to 21 weeks)
Abnormal
(up to 5 weeks)
Abnormal
(8 weeks)
Severe
(up to 37 weeks)
Severe
(up to 30 weeks)
Severe
(up to 41 weeks)
Moderate
(up to 3 weeks)
Abnormal
(up to 1 week)
Severe
(up to 40 weeks)
Extreme
(up to 7 weeks)
Exceptional
(up to 49 weeks)
Exceptional
(52 weeks)
Exceptional
(up to 51 weeks)
Extreme
(up to 3 weeks)

Exceptional Drought

Source: US Drought Monitor

In the study period, years 2001-2003, 2007-2009, and 2012-2016 reported the most intense droughts. However,
another notable trend is that some level of drought was present in each of the 18 years studied, possibly indicating
a long-term issue.
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The California State Hazard Mitigation Plan describes several historic droughts, three of which impacted Madera
and Fresno counties (and therefore likely impacted the North Fork Rancheria)31:
•
•

•

The 1976-1977 drought affected both counties and resulted in $2.67 billion in crop damage throughout
the state.
The 1987-1992 drought affected both counties and was the driest period of record for the central Sierra
Nevada. By February 1991, widespread impacts on rangelands, agriculture, rural communities, and urban
areas had taken effect. Many rural community water supplies were going dry, and urban area water
rationing was at 25 to 50 percent of normal usage. Storage in major reservoirs had dropped to about half
of average, and the state created a drought water bank and large-scale water transfer program.
The 2008-2009 drought impacted Fresno and Madera Counties.

In addition to these events, the California State Hazard Mitigation Plan names the Central San Joaquin Valley as
being one of the California regions most impacted by drought occurrences.
2012-2016 Drought
California experienced the five consecutive years of drought from 2012 through 2016 due to record low
precipitation and snowpack levels. These included the driest four consecutive years of statewide precipitation in
the historical record.32 The Governor proclaimed a Drought State of Emergency in January of 2014, which was
lifted in April of 2017 after a wet winter and replenishing snowpack amounts.33 Fresno and Madera Counties also
experienced some of their most intense droughts during these years. For example, both Fresno and Madera
Counties experienced Exceptional drought conditions in nearly all of 2014, 2015, and 2016.

Extent
Extent can be defined by the highest drought monitor category: Exceptional Drought. Since the U.S. Drought
Monitor began in 2000, there have been 154 weeks where all or part of Fresno County experienced Exceptional
Drought, and there have been 152 weeks in which all or part of Madera County experienced Exceptional Drought
conditions (2014, 2015, 2016, and 2017). It should be noted that a drought worse than the 2012-2016 California
Drought is possible.

Probability of Future Events
An exact probability is difficult to quantify given the limited reporting period (18 years; 2000-2017). There have
been reported drought conditions in every year on record for both the two counties containing North Fork
Rancheria lands. Further, drought frequency and severity are projected to increase in the region in the future due
to changing climatic conditions, as described in the section below. Based on historic data and information
regarding future conditions, a probability of “highly likely” (greater than 90 percent annual probability) was
assigned to the drought hazard. It should be noted that drought events are likely to span several months, or even

California State Hazard Mitigation Plan, Chapter 6 (2013). California Office of Emergency Services. Retrieved November 7,
2017 from http://www.caloes.ca.gov/HazardMitigationSite/Documents/007-SHMP%202013%20Chapter%206.pdf.
32 California Department of Water Resources. California Must Prepare for Flood and Drought. (2017, February 21). Retrieved
June 28, 2017, from http://www.water.ca.gov/waterconditions/
33 California Department of Water Resources. Governor’s Drought Declaration. (2017, April 12). Retrieved June 28, 2017, from
http://www.water.ca.gov/waterconditions/declaration.cfm
31
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years, adding to the probability of occurrence. Further, there is evidence that drought may be more common
during El Niño years, when summers are typically warmer and drier in the western United States. El Niño occurs
approximately every two to seven years.34

Vulnerability Assessment and Estimation of Losses
It is assumed that all current and future buildings, populations, critical facilities, land holdings, and cultural
resources on the North Fork Rancheria are at risk to drought. The atmospheric nature of drought and lack of
specific boundaries make it more conducive to a qualitative assessment as opposed to a quantitative analysis, such
as GIS analysis. The majority of drought impacts, however, are not structural but societal in nature.
Drought presents a major concern in terms of water supply for commercial, household, safety, and landscaping
needs. For instance, the Rancheria relies on groundwater; during times of significant drought, the water table may
be drawn down, which could impact the flow of wells or make the Rancheria more susceptible to sinkholes,
especially during an earthquake event. In addition, the Rancheria has experienced crop losses and low yields in
recent years due to dry conditions, including loss of acorn, sourberries, and other tribal plant resources.
Water is also needed to manage wildfires. A lack of, or limited, water supply presents wildfire management
vulnerability. Substantial water is needed to fight wildfires, which are also more frequent in dry conditions. While
water for firefighting is a priority and no restrictions are in place, a lack of availability could slow this capability.
Drought may impact water supply, prompt water conservation measures, and damage landscaping and other
natural resources. A large portion of North Fork Rancheria’s lands are adjacent to the Sierra Nevada National
Forest. Drought may cause large swaths of forest to die out, both from lack of water and from increased
susceptibility to pests when water-stressed. Large areas of dead or dying trees more easily catch and spread
wildfires. In addition, soil that is dry and loosened due to dead or barren vegetation is more prone to landslides
and mudflows when a drought is followed by a heavy rain event.
Limited damage reports make estimating annualized dollar loss infeasible. While some direct losses are possible
(particularly to landscaping and removal of dead trees), indirect losses may be more severe, e.g. impacts to
business and water prices. There may also be increased damage in the event of a wildfire given reduced water
capacity.
Climate Change Impacts
Climate change can be expected to increase drought frequency and severity on the North Fork Rancheria and its
properties. Warmer temperatures cause drought conditions by reducing soil moisture. Average maximum
temperatures on the Rancheria are projected to increase from a baseline of 77.4°F to upwards of 93.8 by 2050°F
and 82.6°F by 2099 (Figure 33), located in the Extreme Heat hazard profile, shows the projected increase in
average maximum temperatures on the Rancheria under different emissions scenarios and timelines. However,
some of the effects of warmer temperatures on drought may be offset by increased precipitation; precipitation is

34

National Drought Mitigation Center. ENSO and Drought Forecasting. Retrieved March 30, 2014
http://drought.unl.edu/DroughtBasics/ENSOandForecasting.aspx
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projected to increase under both the lower and higher emissions scenarios, as shown in Figure 18.35 However,
data suggests that precipitation may be more likely to fall during heavy rainfall events rather than being spread out
over normal rainfall events; if this is the case, then increased precipitation may have little impact at negating
drought occurrences.
38
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*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100
Figure 19. Projected Annual Precipitation for North Fork Rancheria
This information indicates that droughts on the North Fork Rancheria and its properties could be more frequent
and pronounced, which could lead to increased drought-related impacts on water quality and quantity, local flora,
and the local economy.

EARTHQUAKE
Description
Earthquakes are scientifically defined as the sudden release of strain (or displacement of rock) in the earth's crust,
resulting in waves of shaking that radiate outward from the earthquake source. They may result from crustal
strain, volcanism, landslides or the collapse of caverns. Earthquakes can occur underwater or on land. Earthquakes
can affect hundreds of thousands of square miles. Their intensity ranges from very minor (shaking not detected by

35

Annual Averages. (2017). Cal Adapt. Retrieved November 7, 2017 from http://cal-adapt.org/tools/annualaverages/#climatevar=pr&scenario=rcp85&lat=33.53125&lng=116.09375&boundary=locagrid&units=inches%20per%20day.
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humans without instruments) to very violent (catastrophic in nature). Damages follow this intensity ranging from
minor to catastrophic. Earthquakes also occur without warning, resulting in deaths and injuries.
To understand the nature of earthquakes, the composition of
the earth must be explored. The earth is made up of four major
layers and several sub layers (Figure 1936): a solid inner core, a
liquid outer core, a semi-molten mantle, and the rocky crust
(the thin outermost layer of the earth). The upper portion of
the mantle combined with the crust forms the lithosphere. This
area is susceptible to fractures and is referred to as a shell. The
lithosphere breaks up into large slabs, known as tectonic plates.
This area is where earthquakes occur.
There are approximately twelve major plates and several dozen
more minor plates on the earth’s crust, as shown in Figure 20.
Plates are regions of the crust that continually move over the
mantle. Areas where these plates meet, grind past each other,
dive under each other, or spread apart, are called plate
Figure 20. Earth's Sub Layers
boundaries. Most earthquakes are caused by the release of
stresses accumulated due to the sudden displacement of rock along opposing plates in the Earth's crust. The areas
bordering the Pacific Plate, also known as the "Pacific Ring of Fire", are at a particularly high risk since most of the
largest earthquake events of the last century have occurred in the region.
While earthquakes typically occur along plate boundaries, they can affect hundreds of thousands of square miles,
causing damage to property (measured in the tens of billions of dollars), resulting in loss of life and injury to
hundreds of thousands of persons, and disrupting the social and economic functioning of the affected area. The
point where an earthquake starts is termed the focus or hypocenter and may be many miles to several hundred
miles deep within the earth. The point at the surface directly above the focus is called the earthquake’s epicenter.
Earthquakes are measured in terms of their magnitude and intensity.

36

http://www.bbc.co.uk/bitesize/ks3/geography/physical_processes/plate_tectonics/revision/2/
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Figure 21. Global Plate Tectonics and Seismic Activity37
Most property damage and earthquake-related deaths are caused by the failure and collapse of structures due
to ground shaking. The level of damage depends upon the amplitude and duration of the shaking, which are
directly related to the earthquake size, distance from the fault, site, and regional geology. Other damaging
earthquake effects include landslides, the down-slope movement of soil and rock (mountain regions and along
hillsides), and liquefaction, in which ground soil loses the ability to resist shear and flows much like quick
sand. In the case of liquefaction, anything relying on the substrata for support can shift, tilt, rupture, or
collapse.
The greatest earthquake threat in the United States is along tectonic plate boundaries and seismic fault lines
located in the central and western states; however, the Eastern United States does face moderate risk to less
frequent, less intense earthquake events. Figure 21 shows relative seismic risk for the United States.

37

Rodrigue, J.P. Global Plate Tectonics and Seismic Activity. (2017). Hofstra University. Retrieved from
https://people.hofstra.edu/geotrans/eng/ch9en/conc9en/plate_tectonics.html.
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Figure 22. United States Earthquake Hazard Map
Source: United States Geological Survey

Earthquake magnitude is measured using the Richter Scale, an open-ended logarithmic scale that describes the
energy release of an earthquake through a measure of shock wave amplitude (Table 1138). Each unit increase in
magnitude on the Richter Scale corresponds to a 10-fold increase in wave amplitude, or a 32-fold increase in
energy. Beginning in 2002, the USGS began using Moment Magnitude as the preferred measure of magnitude for
all USGS earthquakes greater than magnitude 3.5. This was primarily due to the fact the Richter Scale has an upper
bound, so large earthquakes were difficult to measure. Moment Magnitude also has a scale, but no instrument is
used to measure it. Instead, factors such as the distance the earthquake travels, the area of the fault, and land that
was displaced (also known as “slip”) are used to measure moment magnitude. Table 12 shows the Moment
Magnitude Scale.

38

FEMA
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Table 11. Richter Scale
RICHTER MAGNITUDES EARTHQUAKE EFFECTS
Generally not felt but recorded.
Often felt, but rarely causes damage.
At most slight damage to well-designed buildings. Can cause major damage to
poorly constructed buildings over small regions.
Can be destructive in areas up to about 100 kilometers across where people live.
Major earthquake. Can cause serious damage over larger areas.
Great earthquake. Can cause serious damage in areas several hundred kilometers across.
Source: Federal Emergency Management Agency
Table 12. Moment Magnitude Scale
SCALE VALUES

EARTHQUAKE EFFECTS
Very weak; unlikely to be felt
Generally felt; rarely causes damage
Will not cause damage to well-designed buildings; will damage poorly designed
ones
Considered a “major earthquake” that causes a lot of damage
Large and destructive earthquake that can destroy large cities
Large and destructive earthquake that can destroy large cities
Source: Federal Emergency Management Agency

Intensity is most commonly measured using the Modified Mercalli Intensity (MMI) Scale based on direct and
indirect measurements of seismic effects. The scale levels are typically described using roman numerals, ranging
from “I” corresponding to imperceptible (instrumental) events to “XII” for catastrophic (total destruction). A
detailed description of the Modified Mercalli Intensity Scale of earthquake intensity and its correspondence to the
Richter Scale is given in Table 13. Table 14 compares the Richter scale magnitudes and MMI magnitudes for several
well-known historic earthquakes in the U.S.
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Table 13. Modified Mercalli Intensity Scale for Earthquakes39
Scale

Intensity
Instrumental

Some people feel it.

Slight

Felt by people resting; like a truck rumbling by.

Slightly Strong

Corresponding
Richter Magnitude

Detected only on seismographs.

Feeble

Moderate

< 4.2

Felt by people walking.
Sleepers awake; church bells ring.

< 4.8

Trees sway; suspended objects swing, objects fall off
shelves.

< 5.4

Very Strong

Mild alarm; walls crack; plaster falls.

< 6.1

Destructive

Moving cars uncontrollable; masonry fractures, poorly
constructed buildings damaged.

Strong

Ruinous
Disastrous

Very Disastrous

Catastrophic

39

Description of Effects

Some houses collapse; ground cracks; pipes break open.

< 6.9

Ground cracks profusely; many buildings destroyed;
liquefaction and landslides widespread.

< 7.3

Most buildings and bridges collapse; roads, railways, pipes,
and cables destroyed; general triggering of other hazards.

< 8.1

Total destruction; trees fall; ground rises and falls in
waves.

> 8.1

Magnitude/Intensity Comparison. USGS. Retrieved from http://earthquake.usgs.gov/learn/topics/mag_vs_int.php Retrieved
March 3, 2015.
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Table 14. Richter v. Moment Magnitude Values
Earthquake

Richter Scale

Moment Magnitude

New Madrid, MO 1812

8.7

8.1

San Francisco, CA 1906

8.3

7.7

Prince William, AK 1964

8.4

9.2

Northridge, CA 1994

6.4

6.7

Location
An earthquake event would likely impact the entire planning area. Fault locations and earthquake risk areas also
help define location. There are several active faults (faults that have experienced displacement in recent geologic
time) in Central California, as well as faults known to have caused earthquakes over 6.0M in the last 1.6 million
years. The faults closest to the Rancheria are approximately 30 miles northeast, near Mammoth Lakes. Active
faults near the Rancheria include the Hartley Springs Fault Zone, the Hilton Creek Fault Zone, the Silver Lake Fault
Zone, and the Long Valley Caldera Ring Fault to the northeast. In addition, the Ortigalita Fault Zone, San Joaquin
Fault, and O’Neill Fault System lie approximately 35 miles west of the tribe’s properties in Madera, and the San
Andres Fault lies approximately 65 miles southwest of the tribe’s assets in Fresno and Clovis. All of these faults are
classified as quaternary faults by the USGS, or faults that have been active in the last 1.6 million years. Faults in the
Hilton Creek, Hartley Springs, and San Andres fault zones have been active in the last 150 years. These fault zones
are shown in Figures 22 and 23.
In addition to fault lines, risk areas help define earthquake location and can emphasize the risk across the planning
area. Figure 24 shows the potential for ground shaking from an earthquake (as peak ground acceleration, or PGA),
and it indicates that the North Fork Rancheria and its assets are within a moderate risk area (where PGA is equal to
20%g). PGA is further described in the Extent section of this hazard’s profile.
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Figure 23. Active Fault Lines and Zones Northeast of the North Fork Rancheria and its Properties
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Figure 24. Active Fault Lines and Zones Southwest of the North Fork Rancheria and its Properties
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Figure 25. Peak Ground Acceleration (PGA) at the North Fork Rancheria Planning Area (2 percent in 50 years)
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Previous Occurrences
Given limited information about events on the North Fork Rancheria and the knowledge that earthquakes can
impact vast areas, several local, state, and federal data sources were used to investigate previous occurrences.
These sources include:
•
•
•
•

Accounts from North Fork Rancheria Tribal Officials
The Center for Engineering Strong Motion Data Center (CESMD). CESMD is a joint effort from the USGS
and the University of California -Berkley.
The Madera County Hazard Mitigation Plan Draft Update (2017)
NOAA’s Significant Earthquake Database40. Earthquakes in this database meet at least one of the
following criteria:
o Moderate damage (approximately $1 million or more),
o 10 or more deaths,
o Magnitude 7.5 or greater,
o Modified Mercalli Intensity X or greater, or the
o Earthquake generated a tsunami.

From the sources referenced above, records of 25 earthquakes and their aftershocks are referenced between 1800
and 2017 near the planning area. It should be noted that, unless indicated, the inclusion of the following
earthquake events does not necessarily mean they resulted in damage on the North Fork Rancheria or its
associated properties. There have been five earthquakes magnitude 5.0 or greater since 1980 near the planning
area, including:
•

•

•

May 25, 1980 (M6.9, MMI 9)
o This event, called the Mammoth Lakes earthquake, occurred approximately 40 miles northeast of
the Rancheria. The event resulted in no deaths, 91 injuries, and $30 million in damages.
January 6, 1983 (M 5.2 and M 5.5)
o These two earthquake events occurred on the evening of January 6th in the Mammoth Lakes
vicinity, in the same area as the 1980 earthquake referenced above. The two quakes were felt as
far away as Reno, Nevada, and Stockton, California. However, most local damage was limited to
power outages and goods falling off shelves. The greatest reported damage was a hangar that
collapsed on a private plane at Mammoth Lakes airport.41
May 2, 1983 (M7.2, MMI 7)
o This event, called the Coalinga earthquake, occurred approximately 45 miles southwest of the
tribe’s properties near Fresno and Clovis. This event resulted in five deaths and an estimated
$2.75 million dollars in damages.

National Geophysical Data Center / World Data Service (NGDC/WDS): Significant Earthquake Database. National Geophysical
Data Center, NOAA. doi:10.7289/V5TD9V7K [July 5, 2017]
41 McJunkin, R.D., A.F. Shakal and N.A. Kaliakin. (1983). Strong motion records recovered from the Mammoth Lakes, California,
earthquakes of 6 January 1983. California Department of Conservation. Retrieved from
http://www.conservation.ca.gov/cgs/smip/docs/reports/EQData/Pages/osms83-1.aspx.
40
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•

July 6, 1986 (M6.0, MMI 7)
o This event, called the Chalfant Valley earthquake, occurred approximately 57 miles northeast of
the Rancheria. The event resulted in no deaths, 29 injuries, and $4.5 million in damages.

Additional earthquakes (below magnitude 5.0) that have occurred near the planning area are described below, by
source.
Tribal Officials
•

•

August 18, 2016 (M3.5)
o An earthquake occurred in Olancha, CA (near Long Pine). The earthquake was felt on the North
Fork Rancheria, and the Tribal Government Office was evacuated during the event.
July 7, 2016 (M4.5)
o An earthquake occurring in Hawthorne, NV, was felt in North Fork. North Fork Rancheria tribal
staff attending a meeting at the USFS Bass Lake District Office felt the quake.

Center for Engineering Strong Motion Data Center (CESMD)
The Center for Engineering Strong Motion Data Center (CESMD), a joint effort from the USGS and the University of
California -Berkley, reported 20 earthquakes near the planning area from 1980 through 2017. Table 15 lists these
earthquakes, along with their magnitude and date of occurrence. Figure 25 and Figure 26 shows the epicenter
location these earthquakes that are represented by yellow stars.42

42

Earthquakes with Strong Motion Records in CESMD. (n.d.). USGS Strong Motion Center. Retrieved October 18, 2017 from
http://strongmotioncenter.org/cgi-bin/CESMD/iqrEventMap.pl.
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Table 15. CESMD -Reported Earthquake near North Fork Rancheria, 1980-2017
Location

Date

Magnitude*

Toms Place

11/26/2006

4.3 ML

Mammoth Lakes

6/12/2007

4.6MW

Toms Place

6/28/2008

4.1ML

Mammoth Lakes

8/24/2011

4.2ML

Toms Place

3/29/2013

3.8ML

Mammoth Lakes

10/21/2013

3.8ML

Mammoth Lakes

9/25/2014

3.5ML

Mammoth Lakes

9/25/2014

3.5ML

Coalinga Earthquake

3/27/2015

4.1MW

Mammoth Lakes

8/22/2015

3.7MW

Mammoth Lakes

2/15/2016

3.7ML

Mammoth Lakes

8/21/2016

3.5MW

Coalinga Earthquake

10/1/2016

3.5M

Mammoth Lakes

12/13/2016

4.0MW

Mammoth Lakes

6/30/2017

3.5ML

Mammoth Lakes

7/9/2017

3.9MW

Toms Place

8/14/2017

3.5ML

*Where ML stands for local magnitude and MW sands for moment
magnitude
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Figure 26. CESMD Earthquake Epicenter Locations - Northeast
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Figure 27. CESMD Earthquake Epicenter Locations - Southwest
Madera County Hazard Mitigation Plan Draft (2017)
• May 30, 2003 (M3.1)
o An earthquake with an epicenter approximately 6 miles northwest of Madera was felt on North
Fork Rancheria. No damages to the Rancheria were reported.
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Extent
One way to measure the extent of an earthquake is peak ground acceleration.
USGS peak ground acceleration (PGA) measures the intensity of an earthquake. It is the
probability that ground motion will reach a certain level during an earthquake (the
fastest measured change in speed, for a particle at ground level that is moving
horizontally due to an earthquake). PGA is expressed as g (the acceleration of gravity,
equivalent to g-force), where a higher level means higher shaking. It is frequently stated
as “x percent probability of exceedance in C years,” For data stating PGA (%g) as “10
percent probability of exceedance in 50 years,” a map would indicate that there is a 10
percent probability of reaching that level of shaking (%g) in 50 years. (It is meant to
show the upper bounds of possible shaking).
In addition, spectral acceleration (SA) is presented and measured as %g. According to
the USGS, SA can be described as “approximately what is experienced by a building, as
Figure 28. SA and PGA modeled by a particle mass on a massless vertical rod having the same natural period of
vibration as the building. ”43 It is the maximum acceleration in an earthquake on an
Comparison
object and approximates building motion during an earthquake. Further, PGA estimates
ground motion versus object motion. SA is best used for taller buildings, while PGA is best used for shorter
buildings (less than 7 stories). Figure 2744 shows a comparative diagram.
The USGS 2014 Unified Hazard Tool was consulted.45 PGA was estimated for the North Fork Rancheria. PGA was
considered rather than SA because the Rancheria does not have buildings greater than 7 stories. Given an input of
2 percent probability in 50 years, the Rancheria had a PGA value of 30 (potential damage is heavy/perceived
shaking is violent - Figure 28). This PGA value did not change given an input of 10 percent probability in 50 years, as
shown in Figure 29.

http://earthquake.usgs.gov/hazards/about/technical.php#sa
http://kula.geol.wwu.edu/rjmitch/pga_maps.pdf
45
Unified Hazard Tool. (2014). USGS. Retrieved from https://earthquake.usgs.gov/hazards/interactive/.
43
44
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Mammoth Lakes

North Fork

Fresno
Figure 29. PGA on North Fork Rancheria (2% Probability)
Mammoth Lakes

North Fork

Fresno

Figure 30. PGA on the North Fork Rancheria (10% Probability)
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Probability of Future Events
North Fork Rancheria and its assets lie approximately 35 miles south of several seismically active fault zones,
including the Hartley Springs, Long Valley Caldera, Silver Lake, and Hilton Springs fault zones. Further, the North
Fork Rancheria assets in Madera lie approximately 35 miles west of the Ortigalita Fault Zone and tribal assets in
Fresno/Clovis lie approximately 65 miles northwest of the San Andres Fault Zone.
Earthquakes are a risk to the North Fork Rancheria and its assets. The probability of future earthquake events
impacting the North Fork Rancheria was determined using historic occurrence information. Six significant (above a
5.0 magnitude) events have been reported over a 216-year reporting period near the North Fork Rancheria and its
properties, resulting a significant earthquake every 36 years, on average. In addition, many smaller earthquakes
(lower than 5.0 magnitude) have been reported near the North Fork Rancheria. Considering historic events and
active faults near the North Fork Rancheria, the probability assigned to North Fork Rancheria for a significant,
damaging earthquake event is possible (1 to 10 percent annual chance).

Vulnerability Assessment and Estimation of Losses
It can be assumed that all existing and future buildings, cultural resources, and populations are at risk to the
earthquake hazard. There are several factors that impact vulnerability to earthquake on the North Fork Rancheria
and its lands.
An earthquake could result in deaths, injuries, property damage, environmental damage and disruption of normal
services and business activities. The effects could be aggravated by collateral emergencies such as fires, flooding,
landslides, hazardous material spills, utility disruptions, and transportation emergencies. Aftershocks to major
earthquakes could also be large enough to cause damage.
All buildings, including critical facilities, are at risk to earthquakes, but certain structures may be at a higher risk.
Any structures not built to the California Uniform Building Code are at higher risk for damage or collapse. In
addition, certain building types, such as unreinforced masonry and concrete, are at a higher risk of damage. Softer
soils may collapse or slide during an earthquake.
Hazus-MH Loss Estimates
Hazus-MH 4.0 was used to estimate the potential of complete structural damage due to an earthquake. A baseline
of dollar exposure for all buildings and their contents on the North Fork Rancheria was reviewed, as detailed in
Table 16. These dollar values reflect a combination of estimates and on-the-ground conditions, as detailed in the
North Fork Asset database. This information provides a baseline of how much property, in terms a dollar value, is
at risk. Exposure for the identified buildings where a majority of residents reside is approximately $24 million.
Table 16. Hazus-MH 4.0 Building Value Exposure
Occupancy Type

Building Exposure

Content Exposure

Total Exposure

Commercial

$1,177,422

$1,177,422

$2,354,844

Government

$5,627,984

$6,207,495

$11,835,479

Residential

$6,604,874

$3,302,435

$9,907,309
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Occupancy Type

Building Exposure

Content Exposure

$13,410,280

$10,687,352

TOTAL

Total Exposure
$24,097,632

A Level 2 Hazus-MH Shakemap analysis was performed using USGS Earthquake Planning Scenario Shakemaps. Two
scenarios were modeled. An event on the Hilton Creek Fault, near Crowley Lake, with a 6.9 Moment Magnitude,
and an event on the Great Valley Fault System, near Coalinga, with a 7.1 Moment Magnitude (Table 17). The
results presented reflect the percent chance of physical damage to a structure. Results specific to each structure
can be found in Appendix B: Risk Assessment Supporting Materials.
Table 17. Hazus-MH Earthquake Event Damages Per Percent Chance
Hilton Creek Fault 6.9
Percent Chance

Physical Damage – None
(# of Buildings)

Physical Damage – Complete
(# of Buildings)

0 – 25%

0

38

25 – 50%

0

0

50 – 75%

0

0

75 – 100%

38

0

Total

38

38

Great Valley Fault System (Coalinga 7.1)
Percent Chance

Physical Damage – None
(# of Buildings)

Physical Damage – Complete
(# of Buildings)

0 – 25%

0

38

25 – 50%

0

0

50 – 75%

0

0

75 – 100%

38

0

TOTAL

38

38

The results indicate the probability of complete destruction for all buildings is low (0-25 percent) and a majority of
buildings would not be damaged. However, some slight to moderate physical damage is possible. All buildings in
these scenarios have a chance to sustain some damage.

80

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

EXTREME COLD/FREEZE
Description
The term “extreme cold” can have varying definitions in hazard identification. Further, what is considered an
extreme cold event will vary greater by region. Generally, extreme cold events refer to a prolonged period (days)
with extremely cold temperatures, which may or may not be associated with a winter storm. An extreme cold
event to the National Weather Service can refer to a single day of extreme or record-breaking day of sub-zero
temperatures. Extended or single day extreme cold events can be hazardous to people and animals, and cause
problems with buildings, transportation, and agriculture.
The Wind Chill Index (Figure 30)46 is a measure of the rate of heat loss from exposed skin caused by the combined
effects of wind and cold. As the wind increases, heat is carried away from the body at a faster rate, driving down
both the skin temperature and eventually the internal body temperature. Exposure to extreme wind chills can be
life threatening. The NOAA chart shows the Wind Chill Index as it corresponds to various temperatures and wind
speeds. As an example, if the air temperature is 5°F and the wind speed is 10 miles per hour, then the wind chill
would be -10°F. As wind chills edge toward -19°F and below, there is an increased likelihood that continued
exposure will lead to individuals developing cold-related health impacts.

Figure 31. National Weather Service (NWS) Wind Chill Index Chart

46 Safety-Winter Hazards. (2017). National Weather Service. Retrieved August 15, 2017 from
https://www.weather.gov/apx/Day_6_Winter_Awareness.
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Frostbite and hypothermia are both extreme cold-related impacts that result when individuals are exposed to
extreme temperatures and wind chills, in many cases as a result of severe winter storms. The following describes
the symptoms associated with each.
During exposure to extremely cold weather, the body reduces circulation to the extremities (e.g., feet, hands,
nose, cheeks, ears, etc.) in order to maintain its core temperature. If the extremities are exposed, then this
reduction in circulation coupled with the cold temperatures can cause the tissue to freeze. Frostbite is
characterized by a loss of feeling and a white or pale appearance. At a wind chill of -19°F, exposed skin can freeze
in as little as 30 minutes. Seek medical attention immediately if frostbite is suspected. It can permanently damage
tissue and in severe cases can lead to amputation.
Hypothermia occurs when the body begins to lose heat faster than it can produce it. As a result, the body’s
temperature begins to fall. If an individual’s body temperature falls below 95°F, then hypothermia has set in and
immediate medical attention should be sought. Hypothermia is characterized by uncontrollable shivering, memory
loss, disorientation, incoherence, slurred speech, drowsiness and exhaustion. Left untreated, hypothermia will lead
to death. Hypothermia occurs most commonly at very cold temperatures but can occur at cool temperatures
(above 40°F) if an individual isn’t properly clothed or becomes chilled.
Frost/Freeze: Frost forms during freezing temperatures when the ground surface cools to a temperature colder
than the dewpoint of adjacent air. When water vapor in the air above the ground surface condenses, it freezes due
to low temperatures. Sustained temperatures below freezing are common during North Fork’s winter months, and
the Rancheria is generally well prepared. However, frost and freeze events can be detrimental when occurring
outside of the expected winter season, such as early in the fall or late in the spring. These events can catch
motorists off guard with slick road conditions, or damage natural areas and landscaping.

Location
Nearly the entire continental United States is susceptible to extreme cold and freeze events. Some freeze events
may be large enough to affect several states, while others might affect limited, localized areas. The degree of
exposure typically depends on the normal expected severity of local winter weather. In general, the North Fork
Rancheria is accustomed to cold winters and temperatures below freezing are common. Given the atmospheric
nature of the hazard, the entire North Fork Rancheria has uniform exposure to extreme cold and freeze events.

Previous Occurrences
In order to understand cold temperature extremes, average cold temperatures were researched. In addition,
previous occurrences from NCEI were reviewed. Average low temperatures at the North Fork Rancheria range
from the low 30s in the winter months to the mid-50s in the summer months. Record lows were colder, ranging
from the single digits in the winter months to the upper-30s in the summer months. Figure 31 below shows
average monthly maximum and record temperatures for a monitoring station in North Fork, CA.
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Figure 32. Average Minimum Temperatures in North Fork, 1904-201747
The NCEI Storm Events Database reports extreme cold and freeze events by county and NWS public forecast zone.
Therefore, extreme cold and freeze event data solely for the North Fork Rancheria is not available. Due to the
regional nature of cold/freeze events, events occurring in Fresno and/or Madera Counties were retrieved in order
to indicate the number and severity of previous occurrences impacting the North Fork Rancheria and its
properties. However, it is likely that not all events occurring in the two counties impacted the North Fork
Rancheria. Likewise, because the North Fork Rancheria has property in North Fork, Madera, Clovis, and Fresno, it is
possible that some events impacted certain North Fork Rancheria lands or properties but not others.
From the average and record low temperatures presented above, it is known that below freezing temperatures,
including temperatures dipping into the teens and single digits, are a regular occurrence during wintertime.
Because such events are expected, they are not always reported, especially if no injuries or damages are
associated with the event. There have been nine NCEI reported extreme cold events in Madera and Fresno
Counties, six of which occurred in winter of 2002. Seven of these events were reported in the East Central San
Joaquin Valley forecast zone, which overlies the North Fork Rancheria property in Clovis and Fresno. None of the
reported events resulted in reported deaths, injuries, or damages. Details for extreme cold events are presented in
Table18.

47

Western Regional Climate Center, North Fork (046252). (2017). Retrieved October 30, 2017, from https://wrcc.dri.edu/cgibin/cliMAIN.pl?ca8892.
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Table 18. Previous Extreme Cold and Freeze Occurrences
NWS Public Forecast Zone

Date

East Central San Joaquin Valley

01/16/2002

East Central San Joaquin Valley

01/21/2002

East Central San Joaquin Valley

01/22/2002

West Central San Joaquin Valley

01/23/2002

East Central San Joaquin Valley

01/29/2002

East Central San Joaquin Valley

02/01/2002

East Central San Joaquin Valley

11/04/2003

West Central San Joaquin Valley

11/05/2003

East Central San Joaquin Valley

01/11/2007

Frost or freeze events are also known to occur during extremely cold temperatures. There have been 130
frost/freeze events reported in Madera and Fresno counties since 2000, 122 of which have occurred in the East
Central San Joaquin Valley. These events resulted in over $134,000 in property damages (2017 dollars) and over
$450 million in agricultural damages (2017 dollars). It should be noted that while the San Joaquin Valley is one of
the most agriculturally productive regions in the world, it is unlikely that a significant proportion of the reported
crop damages from frost/freeze events occurred on the Rancheria.
Details for frost/freeze events are presented in Table 19. It should be noted that damages reported represent
costs imposed on both counties, not just the planning area. Descriptions for damaging events are presented below
the table, when available.
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Table 19. Historic Frost/Freeze Occurrences
Date
Property Damage
Crop Damage
Forecast Zone
(2017 dollars)
(2017 Dollars)
East Central San Joaquin Valley
1/3/2000
$0
$0
East Central San Joaquin Valley

11/12/2000

$0

$0

East Central San Joaquin Valley

11/13/2000

$0

$0

East Central San Joaquin Valley

11/15/2000

$0

$0

East Central San Joaquin Valley
East Central San Joaquin Valley

11/16/2000
12/20/2000

$0
$0

$0
$0

West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

12/25/2000

$0

$0

12/27/2000
1/1/2001
1/16/2001
1/20/2001
1/28/2001
2/1/2001
2/8/2001
4/4/2001
11/27/2001
12/11/2001
12/16/2001
3/2/2002
3/9/2002
3/15/2002
3/19/2002
12/23/2002
2/3/2003
11/22/2003
12/16/2003

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$49,424,958
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

12/16/2003
12/27/2003
12/27/2003

$0
$0
$0

$0
$0
$0

1/3/2004
1/22/2004
1/26/2004
2/8/2004
2/10/2004
11/22/2004
11/29/2004
12/1/2004
11/27/2005

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
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Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
12/4/2005
1/16/2006
1/21/2006
1/24/2006
2/16/2006
2/20/2006
3/4/2006

Property Damage
(2017 dollars)
$0
$0
$0
$0
$0
$0
$0

Crop Damage
(2017 Dollars)
$0
$0
$0
$0
$5,564,620
$0
$0

3/4/2006

$0

$0

3/4/2006
3/4/2006
11/25/2006

$0
$0
$0

$0
$0
$0

11/28/2006
12/1/2006
12/18/2006
12/29/2006
1/6/2007
1/11/2007
11/24/2007
12/1/2007
12/9/2007
12/22/2007
12/27/2007
1/18/2008
2/15/2008

$0
$0
$0
$0
$0
$134,392
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$145,008,577
$0
$53,757
$6,720
$67,196
$6,720
$0
$2,610

3/17/2008

$0

$26,095

10/12/2008
12/14/2008
12/18/2008
12/26/2008
12/28/2008
2/10/2009
3/10/2009
4/4/2009
10/29/2009
11/30/2009
12/3/2009
12/8/2009
12/9/2009

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
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Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
12/24/2009
3/11/2010
11/24/2010
11/25/2010
2/3/2011
2/9/2011
2/10/2011
2/26/2011

Property Damage
(2017 dollars)
$0
$0
$0
$0
$0
$0
$0
$0

Crop Damage
(2017 Dollars)
$0
$0
$0
$0
$0
$0
$0
$130,477

East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

12/2/2011
12/3/2011
12/4/2011
12/5/2011
12/6/2011
12/7/2011
12/8/2011

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$119,405,230

East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

12/24/2011
1/16/2012
2/16/2012
2/17/2012
4/6/2012
11/11/2012
11/12/2012
12/14/2012
12/19/2012
12/20/2012
1/2/2013
1/3/2013
1/11/2013
1/12/2013
1/13/2013
1/14/2013
1/15/2013
1/16/2013
1/17/2013
1/18/2013
1/19/2013
2/10/2013
2/12/2013
2/21/2013
2/22/2013
2/25/2013

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
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Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
12/5/2013
2/5/2014
12/27/2014
1/1/2015
11/26/2015
12/15/2015
12/27/2015
12/30/2015
12/17/2016
12/18/2016
12/18/2016
12/19/2016
12/20/2016

Property Damage
(2017 dollars)
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Crop Damage
(2017 Dollars)
$131,345,753
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Event descriptions from NCEI indicate that the majority of reported damages occurred from destroyed crops and
interrupted agricultural production in the San Joaquin Valley. These damages are unlikely to have impacted the
Rancheria, as the tribe does not rely heavily on agriculture.
One Extreme Cold event was reported by North Fork Rancheria Tribal Officials:
•

January 2007 Extreme Cold Event: Freezing pipes caused interior structural damage to three to four Tribal
Citizen homes. Assistance to rehabilitate homes was provided through the North Fork Rancheria Indian
Housing Authority. A state emergency was also declared for the region.

Extent
The extent of extreme cold or freeze events can be measured in terms of record low temperatures. The lowest
temperature reported from the Western Regional Climate Center at the North Fork station was four degrees
Fahrenheit (occurring in December 1932), but lower temperatures are possible.
Extent of extreme cold can also be measured in terms of loss of human and animal life, or by economic costs
imposed by property and infrastructure loss. While the surrounding agricultural area was harshly impacted, few
impacts have been reported by the North Fork Rancheria. Therefore, it is unlikely that an extreme cold/freeze
event would cause significant property damage solely on the North Fork Rancheria.

Probability of Future Events
The NCEI Storm Events Database reported nine extreme cold events and 130 frost/freeze events in Madera and
Fresno counties since 1996, which corresponds to over six and a half extreme cold/freeze events every year,
historically. While it is likely that not every extreme cold/freeze event reported to NCEI impacted North Fork
Rancheria and/or its properties, the planning area is known to experience cold temperatures and freeze events in
winter months. Additionally, the frequency of cold/freeze events may decline in the future due to overall warming
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trends associated with climate change (see section below). Based on the above factors, the annual probability
assigned for extreme cold/freeze events is “likely” (10 to 90 percent annual probability).

Vulnerability Assessment and Estimation of Losses
The entire North Fork Rancheria and associated properties, including all current and future buildings, populations,
cultural resources, land holdings, and critical facilities, are vulnerable to extreme cold/freeze events. The elderly or
young children, or any individuals without access to an adequate heat source, may be at a greater risk during
extreme cold events in which the temperatures dip into teens or single digits.
Most damages associated with extreme cold/freeze events are to crops and frost-sensitive vegetation. While the
tribe does not rely heavily on agricultural production, the North Fork Rancheria’s agricultural resources are
vulnerable to freeze events, particularly those occurring in the spring, as crop blossoms may be sensitive to cold
temperatures.
All structures, including critical facilities and cultural sites, are at risk to extreme cold and freeze events. Damages
to structures are typically caused by burst pipes. Structure fires are also more common during extreme cold
events, as alternative or unsafe heating sources are more likely to be employed (i.e., woodfires, space heaters).
Annualizing the losses from extreme cold/freeze damage overtime results in an approximate value of $10,014,782
annually (including crop and property damage). However, this value is for Madera and Fresno counties, including
North Fork Rancheria and its assets. It is difficult to determine an exact value for the North Fork Rancheria and its
assets without detailed historic data, but losses would likely be negligible.
Climate Change Impacts
Extreme cold and freeze events are likely to become less frequent in California as temperatures increase.48 While
projections for extreme cold events are not available via CalAdapt, a tool provided by the California Energy
Commission for obtaining localized climate change projections, the tool did provide projected changes in average
minimum temperature for the Rancheria. According to CalAdapt, average minimum temperature will rise from its
baseline of 42.7°F to upwards of 51.4°F by 2099 under a high emissions scenario (representative concentration
pathway (RCP) 8.5). Figure 32 shows the projected changes in average minimum temperature for the North Fork
Rancheria under different timeframes and emissions scenarios (RCPs).

48

Chapter 6 - Other hazards: Risks and mitigation. (2103). California State Hazard Mitigation Plan. Retrieved October 9, 2017
from http://www.caloes.ca.gov/HazardMitigationSite/Documents/007-SHMP%202013%20Chapter%206.pdf
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Temperature (°F)

50
48.1
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46.3
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45.8
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42
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2020-2049
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Lower Emissions (RCP 4.5)

2070-2099

Higher Emissions (RCP 8.5)

*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100

Figure 33. Average Minimum Temperature Projections for North Fork Rancheria

EXTREME HEAT
Description
Extreme heat is generally defined as temperatures that hover 10 degrees or more above the average high
temperature for the region and last for an extended period of time. A heat wave may occur when temperatures
hover 10 degrees or more above the average high temperature for the region and last for an extended period. The
actual temperature threshold depends on norms for the region.49
Extreme heat events are usually a result of both high temperatures and high relative humidity. (Relative humidity
refers to the amount of moisture in the air.) The higher the relative humidity or the more moisture in the air, the
less likely that evaporation will take place. This becomes significant when high relative humidity is coupled with
soaring temperatures. On hot days, the human body relies on the evaporation of perspiration or sweat to cool and
regulate the body’s internal temperature. Sweating does nothing to cool the body unless the water is removed by
evaporation. When the relative humidity is high, then the evaporation process is hindered, robbing the body of its
ability to cool itself.
NOAA’s NWS devised the Heat Index as a mechanism to better inform the public of heat dangers. The Heat Index
Chart, shown in Figure 33, uses air temperature and humidity to determine the heat index or apparent
temperature.50 In addition, information regarding the health dangers by temperature range is presented.

Extreme heat (2017). University of Washington Emergency Management. Retrieved October 9, 2017 from
https://www.washington.edu/uwem/preparedness/know-your-hazards/extreme-heat/
50 NWS Heat Index (n.d.). NOAA. Retrieved October 9, 2017 from http://www.nws.noaa.gov/om/heat/heat_index.shtml.
49
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Extreme Danger
Heat stroke or
sunstroke highly
likely
Danger
Sunstroke, muscle
cramps, and/or
heat exhaustion
likely
Extreme Caution

Sunstroke, muscle
cramps, and/or
heat exhaustion
possible
Caution
Fatigue possible

Figure 34. NWS Heat Index Chart
Some populations, such as the elderly and young, are more susceptible to heat danger than other segments of the
population.
Heat Disorders: Heat disorders are illnesses caused by prolonged exposure to hot temperatures and are
characterized by the body’s inability to shed excess heat. These disorders develop when the heat gain exceeds the
level the body can remove or if the body cannot compensate for fluids and salt lost through perspiration. In either
case, the body loses its ability to regulate its internal temperature. All heat disorders share one common feature:
the individual has been overexposed to heat, or over exercised for their age and physical condition on a hot day.
The following describes the symptoms associated with the different heat disorders.
Sunburn: Sunburn is characterized by redness and pain of skin exposed too long to the sun without proper
protection. In severe cases it can cause swelling, blisters, fever and headaches. It can significantly retard the skin’s
ability to shed excess heat.
Heat Cramps: Heat cramps are characterized by heavy sweating and painful spasms, usually in the muscles of the
legs and possibly the abdomen. The loss of fluid through perspiration leaves the body dehydrated resulting in
muscle cramps. This is usually the first sign that the body is experiencing trouble dealing with heat.
Heat Exhaustion: Heat exhaustion is characterized by heavy sweating, weakness, nausea, exhaustion, dizziness and
faintness. Breathing may become rapid and shallow and the pulse weak. The skin may appear cool, moist and pale.
Blood flow to the skin increases, causing blood flow to decrease to the vital organs. This results in a mild form of
shock. If not treated, the victim’s condition will worsen.
Heat Stroke (Sunstroke): Heat stroke is a life-threatening condition characterized by a high body temperature
(106°F or higher). The skin appears to be dry and flushed with very little perspiration present. The individual may
become mentally confused and aggressive. The pulse is rapid and strong. There is a possibility that the individual
will faint or slip into unconsciousness. If the body is not cooled quickly, then brain damage and death may result.
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Studies indicate that, all things being equal, the severity of heat disorders tend to increase with age. Heat cramps
in a 17-year-old may be heat exhaustion in someone 40 and heat stroke in a person over 60. Elderly persons, small
children, chronic invalids, those on certain medications and persons with weight or alcohol problems are
particularly susceptible to heat reactions.

Location
The entire region, including all of the North Fork Rancheria planning area, is impacted by extreme heat events.

Previous Occurrences
In order to understand extremes, average temperatures were researched. In addition, previous occurrences from
NCEI were reviewed. Average high temperatures at the North Fork Rancheria range from the mid-50s in the winter
months to the mid-90s in the summer months. Average record highs were hotter, ranging from the mid-80s in the
winter months to over 110 degrees in the summer months. Such temperatures, even with low humidity, can be
extremely dangerous. Figure 34 below shows average monthly maximum and record temperatures for a
monitoring station in North Fork, CA.
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Figure 35. Average Maximum Temperatures in North Fork, 1904-201751
The NCEI Storm Events Database reports extreme heat events by county or by NWS public forecast zone.
Therefore, extreme heat event data solely for the North Fork Rancheria and its properties was not available. Due
to the regional nature of extreme heat events, events occurring in Fresno and/or Madera Counties were pulled in

51

Western Regional Climate Center, North Fork (046252). (2017). Retrieved October 30, 2017, from https://wrcc.dri.edu/cgibin/cliMAIN.pl?ca6252.
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order to indicate the number and severity of previous occurrences impacting the North Fork Rancheria. However,
it is likely that not all events occurring in the two counties impacted the North Fork Rancheria. Likewise, because
the North Fork Rancheria has property in North Fork, Madera, Clovis, and Fresno, it is possible that some events
impacted certain North Fork Rancheria properties but not others.
Thirty-three excessive heat or heat wave events were reported by NCEI in Madera and Fresno counties from 19962016. Details for these events are listed in Table 20. Thirty-one of these events occurred in the East Central San
Joaquin Valley an area which overlies North Fork Rancheria property. Events resulted in 32 deaths, 10 injuries, and
$311.4 million (2017 dollars) in damages (crop and property). When available, details are provided for those
events that resulted in deaths, injuries, or damages.
Table 20. NCEI Excessive Heat and Heat Wave Historic Events (1996-2017)
Date
Deaths
Injuries
Property Damage Crop Damage
NWS Public Forecast Zone
(2017 dollars)
(2017 dollars)
East Central San Joaquin Valley
5/21/2000
0
0
0
0
East Central San Joaquin Valley
6/14/2000
0
0
$0
$0
East Central San Joaquin Valley
8/1/2000
0
0
$0
$0
East Central San Joaquin Valley
5/7/2001
0
0
$0
$0
East Central San Joaquin Valley
7/3/2001
0
0
$0
$0
East Central San Joaquin Valley
7/9/2002
2
0
$0
$0
East Central San Joaquin Valley
5/28/2003
0
0
$0
$0
East Central San Joaquin Valley
6/2/2003
0
0
$0
$0
East Central San Joaquin Valley
6/25/2003
0
0
$0
$0
East Central San Joaquin Valley
7/1/2003
0
0
$0
$1,513
East Central San Joaquin Valley
10/1/2003
0
0
$0
$0
East Central San Joaquin Valley
3/11/2004
0
0
$0
$0
East Central San Joaquin Valley
4/25/2004
0
0
$0
$0
East Central San Joaquin Valley
8/11/2004
0
0
$0
$0
East Central San Joaquin Valley
9/5/2004
0
0
$0
$0
East Central San Joaquin Valley
7/14/2005
0
0
$0
$0
East Central San Joaquin Valley
8/5/2005
0
0
$0
$0
West Central San Joaquin Valley
8/7/2005
0
0
$0
$0
East Central San Joaquin Valley
1/1/2006
0
0
$0
$0
East Central San Joaquin Valley
5/15/2006
0
0
$0
$0
West Central San Joaquin Valley 5/17/2006
0
0
$0
$0
East Central San Joaquin Valley
6/22/2006
0
0
$0
$0
East Central San Joaquin Valley
7/8/2006
0
0
$0
$0
East Central San Joaquin Valley
7/16/2006
30
10
$235,320
$311,175,774
East Central San Joaquin Valley
7/5/2007
0
0
$0
$0
East Central San Joaquin Valley
7/9/2008
0
0
$0
$0
East Central San Joaquin Valley
5/15/2009
0
0
$0
$0
East Central San Joaquin Valley
7/15/2009
0
0
$0
$0
East Central San Joaquin Valley
7/2/2011
0
0
$0
$0
East Central San Joaquin Valley
7/12/2012
0
0
$0
$0
East Central San Joaquin Valley
8/10/2012
0
0
$0
$0
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
8/13/2012
6/18/2017

Deaths
0
0

Injuries
0
0

Property Damage
(2017 dollars)
$0
$0

Crop Damage
(2017 dollars)
$0
$0

NCEI Event Descriptions indicate that heat impacts from the above events that may have impacted the North Fork
Rancheria include heat-related deaths and injuries to humans and animals. Event descriptions that are likely to
have impacted the Rancheria as provided below.
•

July 3, 2001: Near-record high temperatures and Heat Index readings above 105 degrees occurred from
the 9th through the 15th of the month. Humidity levels were elevated while temperatures reached over
100 degrees in locations throughout the Central and Southern San Joaquin Valley during this period. Two
heat-related injuries were reported.

•

July 16, 2006: With accompanying high humidity, consistent light or calm winds, and long durations of
high temperatures, the heat resulted in many deaths among residents of Interior Central California and
had a tremendous toll on area agriculture, specifically the dairy and cattle industry. Up to 57 people died
as a result of the excessive heat in the Interior Central California seven-county area (with 30 reported
deaths in the East Central San Joaquin Valley). Many, but not all, of these deaths were among the elderly
and in urban areas. Significant livestock and poultry deaths occurred. While the occurrence of livestock
deaths may not have impacted the North Fork Rancheria, it may indicate that the pets of Tribal Citizens
were impacted.

Extent
Extent of extreme heat can be defined with record highs and the NWS Heat Index. Record temperatures at the
monitoring station in North Fork, CA, have been well above 100 degrees Fahrenheit and well into the extreme
danger level (Figure 33) NWS Heat Index Chart). The highest temperature reported was 111 degrees (occurring in
1923, 1933, 2006, and 2007),52 but higher temperatures are possible.
The extent of extreme heat events can also be measured in terms of loss of human life, or by economic costs
imposed by property, crop, and infrastructure loss. Regional events have shown that deaths, injury and property
damage are feasible due to heat.

Probability of Future Events
An exact probability is difficult to quantify given limited data. North Fork Rancheria regularly experiences
temperatures in the “danger” and even “extreme danger’ categories on the NWS Heat Index Chart (above 98
degrees). Based on 33 reported heat-related events occurring between 1996 and 2017 across the region, more
than one extreme heat event occurs in the region each year. Further, it is likely that record temperatures and
frequency of heat events will increase as a result of climate change (see Vulnerability Assessment, below).
Therefore, heat events were assigned a probability of “highly likely” (greater than 90 percent annual chance).

52

Maximum of Maximum Temperature, North Form monitoring station, CA. Retrieved November 8, 2017 from
https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca6252.
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Vulnerability Assessment and Estimation of Losses
Since the extreme heat hazard is atmospheric, all current and future populations and structures, including critical
facilities, land holdings, and cultural sites, are considered at risk. Aside from the potential for damages, there are
serious health risks to the population due to heat.
Vulnerable populations, such as the elderly, young children, mentally ill, disabled, or homeless persons are at
greatest risk to the impacts of extreme heat. Another population vulnerable to extreme heat events includes
outdoor laborers. In addition, families or individuals living in housing without air conditioning or proper ventilation
may also be at higher risk during heat events.
Impacts and preparedness tips for heat-related hazards are listed below.
Extreme heat can result in an array of heat illnesses ranging from fatigue to sunburn to heat stroke. Heat is
particularly deadly when temperatures remain elevated for long periods or individuals who are outdoors do not
take proper precautions. Dehydration is also a common health effect of extreme heat. In rare cases, extreme heat
has caused buildings to collapse. Preparedness reduces the risks associated with this hazard. In cases of extreme
heat:53
•
•
•
•
•
•
•
•

Stay indoors as much as possible to limit exposure (consider public buildings such as libraries, schools,
movie theaters, or cooling centers if you do not have air conditioning);
Limit alcoholic intake;
Drink plenty of water, even if you do not feel thirsty;
Do not leave children or pets in vehicles;
Check on vulnerable populations;
Arrange your day to avoid strenuous work during the warmest part of the day, if possible;
Use an electric fan to vent hot air out or bring cool air in;
Wear loose-fitting clothing.

Extreme heat events generally have limited impact on buildings. However, in some rare cases extreme heat can
cause structures to collapse or buckle. Power consumption for air conditioning can increase during heat events,
causing blackouts.
Annualizing the losses from extreme heat damage overtime results in an approximate value of $45,117,717
annually (including crop and property damage). The vast majority of this damage stems from the 2006 event in
which over $311 million worth of damage was reported. This value is for Madera and Fresno counties, including
North Fork Rancheria. It is difficult to determine an exact value for the North Fork Rancheria and its assets without
detailed historic data, but losses would likely be negligible.

Climate Change Impacts
Extreme heat events are likely to become more frequent in the planning area as temperatures rise due to climate
change. Projections for extreme heat days and annual average maximum temperatures were obtained for the

53

Extreme Heat. (n.d.). US Department of Homeland Security. Retrieved October 9, 2017 from http://www.ready.gov/heat.
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planning area from CalAdapt, a tool provided by the California Energy Commission for obtaining localized climate
change projections. According to CalAdapt, average maximum temperature will rise from its baseline of 71.8°F to
upwards of 81.3°F by 2099 under a high emissions scenario (RCP 8.5). Figure 35 shows the projected changes in
average maximum temperature for the North Fork Rancheria under different timeframes and emissions scenarios
(RCPs).
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Figure 36. Average Maximum Temperature Projections for North Fork Rancheria
In addition, CalAdapt provides projections for extreme heat days under the different climate scenarios. The tool
describes an extreme heat day as a day in April through October where the maximum temperature exceeds the
98th historical percentile based on data from 1961-1990. According to CalAdapt, the extreme heat threshold for
North Fork Rancheria is 101°F, and the North Fork Rancheria experienced an average of 4.3 extreme heat days per
year during the baseline period (1961-1990). According to projections, the North Fork Rancheria could experience
up to 59 extreme heat days under a high emissions scenario by 2070-2099.54 Figure 36 shows the projected
changes extreme heat days for the North Fork Rancheria under different timeframes and emissions scenarios.

54

Number of Extreme Heat Days. (2017). CalAdapt. Retrieved October 4, 2017 from http://cal-adapt.org/tools/extremeheat/#climatevar=tasmax&scenario=rcp45&lat=37.21875&lng=-119.53125&boundary=locagrid&units=fahrenheit.
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Figure 37. Projected Extreme Heat Days per Year for North Fork Rancheria
Significant increases in the number of extreme heat days could have severe health impacts, especially for
vulnerable populations such as the elderly, young, outdoor workers, and impoverished households. An increase in
extreme heat days could also contribute to more frequent and severe droughts and wildfires.

EXTREME WINDS

Description
There are several types of wind hazards that affect the planning area. These include high or strong wind events,
thunderstorm wind events, and Mono wind events. Tornadoes are also wind events that have the potential to
impact the North Fork Rancheria, but due to special hazards associated with these types of events, tornadoes are
listed as a separate hazard.
High wind definitions can vary by region. In general, high wind events are those events greater than normal
averages and have damage potential. Wind events are common throughout the United States. However, the
severity of high wind events varies depending on location. Figure 37 below shows wind zones in the U.S. based on
ASCE 7-98 criteria.
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Figure 38. ASCE 7-98 U.S. Wind Zone55
The National Weather Service Center can issue a high wind advisory or warning. A wind advisory is issued when
conditions are favorable for the development of high winds over all or part of the forecast area, but the occurrence
is still uncertain. The criteria of a wind advisory are sustained winds of 31 to 39 mph and/or gusts 46 to 57 mph for
any duration. A high wind warning is issued when sustained winds from 40 or higher are expected for at least one
hour or any wind gusts are expected to reach 58 mph or more.56 The definitions vary from state to state. Areas
that frequently experience these high winds will not issue the advisory or warning. A Beaufort Wind Scale may also
be used to describe wind severity as shown in Table 21 below.

55
56

University of Missouri Extension. Weather-related Resources. http://extension.missouri.edu/webster/weather.aspx
National Weather Service. https://www.weather.gov/lwx/WarningsDefined#High Wind Watch
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Table 21. Beaufort Wind Scale57
Beaufort
Number
0
1

Wind
(Knots)
Less than 1
1-3

Description

On the Water

On Land

Calm
Light Air

Sea surface smooth and mirror-like
Scaly ripples, no foam crests

2

4-6

Light Breeze

3

7-10

Gentle Breeze

4

11-16

5

17-21

Moderate
Breeze
Fresh Breeze

6

22-27

Strong Breeze

7

28-33

Near Gale

8

34-40

Gale

9

41-47

Strong Gale

10

48-55

Storm

11

56-63

Violent Storm

12

64+

Small wavelets, crests glassy, no
breaking
Large wavelets, crests begin to break,
scattered whitecaps
Small waves 1-4 ft. becoming longer,
numerous whitecaps
Moderate waves 4-8 ft. taking longer
form, many whitecaps, some spray
Larger waves 8-13 ft., whitecaps
common, more spray
Sea heaps up, waves 13-19 ft., white
foam streaks off breakers
Moderately high (18-25 ft.) waves of
greater length, edges of crests begin to
break into spindrift, foam blown in
streaks
High waves (23-32 ft.), sea begins to
roll, dense streaks of foam, spray may
reduce visibility
Very high waves (29-41 ft.) with
overhanging crests, sea white with
densely blown foam, heavy rolling,
lowered visibility
Exceptionally high (37-52 ft.) waves,
foam patches cover sea, visibility more
reduced
Air filled with foam, waves over 45 ft.,
sea completely white with driving spray,
visibility greatly reduced

Calm, smoke rises vertically
Smoke drift indicates wind direction,
still wind vanes
Wind felt on face, leaves rustle, vanes
begin to move
Leaves and small twigs constantly
moving, light flags extended
Dust, leaves, and loose paper lifted,
small tree branches move
Small trees in leaf begin to sway

Hurricane

Larger tree branches moving, whistling
in wires
Whole trees moving, resistance felt
walking against wind
Twigs breaking off trees, generally
impedes progress
Slight structural damage occurs, slate
blows off roofs
Seldom experienced on land, trees
broken or uprooted, "considerable
structural damage"

Thunderstorms are associated with high wind because wind is typically one component of thunderstorms.
Thunderstorms are very dangerous because of their ability to generate tornadoes, hailstorms, strong winds, flash
flooding, and damaging lightning. While thunderstorms can occur in all regions of the United States, they are most
common in the central and southern states because atmospheric conditions in those regions are ideal for
generating these powerful storms.
Three conditions need to occur for a thunderstorm to form. First, there needs to be moisture present to form
clouds and rain. Second, it needs unstable air, such as warm air that can rise rapidly (this often referred to as the
“engine” of the storm). Third, thunderstorms need lift, which comes in the form of cold or warm fronts, sea
breezes, mountains, or the sun’s heat. When these conditions occur simultaneously, air masses of varying
temperatures meet, and a thunderstorm is formed. These storm events can occur singularly, in lines, or in
clusters. Further, they can move through an area very quickly or linger for several hours.

57

Beaufort Wind Scale. http://www.spc.noaa.gov/faq/tornado/beaufort.html
99

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Straight-line winds, which in extreme cases have the potential to cause wind gusts that exceed 100 miles per hour,
are responsible for most thunderstorm wind damage. One type of straight-line wind, the downburst, can cause
damage equivalent to a strong tornado and can be extremely dangerous to aviation.
According to the National Weather Service, more than 100,000 thunderstorms occur each year, though only about
10 percent of these storms are classified as “severe.” A severe thunderstorm occurs when the storm produces one
of three elements: 1) Hail of three-quarters of an inch; 2) Tornado; 3) Winds of at least 58 miles per hour.
Figure 38 illustrates thunderstorm hazard severity based on the annual average number of days with a
thunderstorm event. According to the map, North Fork Rancheria is in a location that experiences 5 to 10
thunderstorm days per year.

Figure 39. Average Number of Days with Thunderstorms (NOAA)
Mono Winds
Mono Winds are localized winds specific to the central Sierra Nevada and its foothills. The Mono Wind name is
culturally affiliated with the Mono people. Mono Winds form during times of high pressure over the Great Basin
(Nevada), when air flows clockwise around the high-pressure system. Mono Winds are created when this air blows
from the northeast over the high peaks of the Sierra Nevada range and rushes thousands of feet downhill. As it
moves downhill, the wind speeds up and dries out. The region’s topography can also cause the air to be funneled
through tight spaces, which increases wind speed. As a result, Mono Winds can reach speeds of 50 miles per hour
or greater (strong events can exceed wind speeds of 100 miles per hour). Mono Winds typically occur between
October and April, with December and January having the highest frequency of events. Mono Winds are a cold
wind and will typically form after a cold front have passed through the region.58

58

The Dangers of Mono Winds. (n.d.). The National Park Service and the National Weather Service. Retrieved October 30, 2017.
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Figure 39 shows the typical development and travel direction of Mono Winds.

Figure 40. Mono Wind Formation and Travel59

Location
High winds, including thunderstorm wind and Mono Winds, can impact the entire North Fork Rancheria. The North
Fork Rancheria resides in a Zone I wind zone area and is also in a special wind region as shown in Figure 40.

Previous Occurrences
NOAA’s NCEI Storm Events Database was investigated for past strong wind and thunderstorm wind events. NCEI
reports wind events by county. Town, forecast zone, and/or coordinate locations are provided for some events,
but not all. Therefore, all events reported may not have impacted the North Fork Rancheria. However, the data
provides a general sense of frequency and magnitude for the Rancheria. A total of 130 wind events and
approximately $100.4 million in damages (2017 dollars) were reported for the two-county area ($7 million in
property damage and $93.4 million in crop damages). In addition, two deaths and 15 injuries were reported. A
summary of each NCEI wind category is provided below.
Strong Winds
Between 1996 and 2017, 78 strong wind events were reported in Madera and Fresno counties. These events
resulted in $2.71 million in crop and property damages (2017 dollars). The maximum wind speed reported was 50
knots (58 mph). One death was also reported from these events.

59

Flanagan, K. (2016). Sierra New Online. Retrieved October 31, 2017 from https://sierranewsonline.com/high-wind-watchand-freeze-warning/.
101

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Thunderstorm Winds
Between 1955 and 2016, the NCEI storm database reported 51 thunderstorm wind events for Madera and Fresno
counties. The events resulted in a combined total of $97.7 million (2017 dollars) in crop and property damages and
had a maximum wind speed of 63 knots (73 mph).

Details for significant wind events with descriptions proximate to the planning area are described in more detail
below as found on the NCEI website:
•
•

•
•
•
•

•

•

December 28, 2002: Strong winds from the southeast in a pre-frontal environment caused minor damage
from downed power lines and fallen trees in the Central San Joaquin Valley on the 28th.
March 15, 2003: Pacific frontal systems brought locally heavy rain showers and gusty wind to the Central
and South San Joaquin Valley beginning very early on the 15th and continuing into early morning on the
18th. Highest wind speeds were commonly reported in excess of 30 mph from the 15th through the 18th.
At one time, over 25,000 local utility customers were without power in the Central San Joaquin Valley.
February 4, 2004: Additional power poles were toppled just east of Madera. Locally heavy rain with the
mid-afternoon frontal passage also indirectly caused numerous vehicle accidents on flooded roads.
December 27, 2004: Trees were downed, damaging power lines and resulting in power loss to customers
in localized areas in the Central and South San Joaquin Valley.
January 2, 2006: In the foothill regions of the county, gusty wind caused damage around the community
of Oakhurst along with numerous downed trees.
February 27, 2006: In the Southern Sierra Nevada foothills around Oakhurst and Yosemite numerous
power lines were downed from gusty wind toppling trees and leaving 12,000 utility customers without
power during the night of the 27th. Deciduous trees were downed on the San Joaquin Valley floor causing
agricultural losses.
November 23, 2007: Wind gusts were measured between 40 to 55 mph through the Southern Sierra
Nevada and locally in the Sierra Nevada Foothills. Numerous trees were downed during this Mono Wind
event.
March 18, 2010: During the evening of March 18th, a Mono wind event occurred in Yosemite National
Park. A Mono wind event is characterized by strong northeast winds on the western slopes of the Sierra
Nevada, which can often cause widespread tree damage. Winds were estimated between 50-60 mph,
which caused extensive tree damage. Trees were toppled in a characteristic northeast to southwest
pattern, indicative in most Mono wind events.

In addition to NCEI-reported events, the following extreme wind events were reported by North Fork Rancheria
Tribal officials:
•
•

April 27, 2017: Due to drought conditions and a recent winter storm a large black oak tree fell across
Mission Drive in North Fork during a Mono Wind event.
1980s: A family tack room was blown down during a Mono Wind event, with plywood boards blown 15-25
yards from their original location.

Extent
Wind extent can be measured in terms of speed, reported in knots. Within the two counties, the strongest wind
speed reported was 63 knots (73 mph) during a thunderstorm event. These speeds do not include those measured
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during tornado events (see Tornado profile). It should be noted that stronger wind events are possible in the
planning area.

Probability of Future Events
Strong wind is recognized as a regular occurrence in the planning area. With 130 wind events reported in the
planning area counties in 62 years, the area experienced approximately 2 wind events each year. Therefore, the
probability of future wind events is considered “highly likely” (greater than 90 percent annual probability).

Vulnerability Assessment and Estimation of Losses
All current and future buildings, populations, and critical facilities are at risk to wind. During a time of extreme
heat and high winds, the wildfire threat would significantly increase.
Annualizing the losses from wind damage overtime results in an approximate value of $14,722,900 annually. This
value is for Madera and Fresno counties, including North Fork Rancheria. It is difficult to determine an exact value
for the North Fork Rancheria and its assets without detailed historic data, but losses would likely be significantly
lower (i.e., negligible).
All structures, including critical facilities, as well as cultural sites, are considered at risk to extreme wind. Severe
wind has the potential to blow shingles, siding, awnings, and other features off of buildings. Falling trees and tree
limbs can damage structures. Objects picked up by wind can be hurled through the air, damaging structures and
breaking windows when contact is made. In the North Fork Rancheria planning area, the impacts of extreme winds
have been exacerbated by the surge in tree mortality, as dead and dying trees and limbs are more susceptible to
wind than healthy trees.
In other cases, extreme winds can blow structures off foundations. Mobile homes and structures not built to the
California Uniform Building Code are considered at a higher risk. According to Rancheria building footprint data,
there are no mobile homes in the planning area. If mobile homes are placed on the Rancheria or its properties in
the future, proper anchoring can make mobile homes more resilient to severe wind. Power outages can also occur
when utility lines or poles are downed. When combined with extreme heat or cold, relocations or sheltering may
be necessary until power is restored.

FLOOD
Description
Flooding is a very frequent, dangerous, and costly hazard. Globally, it accounts for 40 percent of all-natural
disasters and results in an average of over 6,500 deaths annually.60 In the U.S. flooding results in an average of 86
deaths annually.61 Nearly 90 percent of all presidential disaster declarations result from natural events where
flooding was a major component.

60
61

Data from 1980-2008. http://www.preventionweb.net/english/hazards/statistics/?hid=62
http://www.nws.noaa.gov/om/hazstats/resources/weather_fatalities.pdf
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Flooding is the most common environmental hazard, due to the widespread geographical distribution of valleys
and coastal areas, and the population density in these areas. The severity of a flooding event is typically
determined by a combination of several major factors, including: stream and river basin topography and
physiography; precipitation and weather patterns; recent soil moisture conditions; and the degree of vegetative
clearing and impervious surface. Flooding events can be brought on by severe (heavy) rain. There are several types
of flooding which are presented below:
•

Flash Flooding:
Flash floods occur within a few minutes or hours of heavy amounts of rainfall and can destroy buildings,
uproot trees, and scour out new drainage channels. Heavy rains that produce flash floods can also trigger
mudslides and landslides. Most flash flooding is caused by slow-moving thunderstorms or cyclones,
repeated thunderstorms in a local area, or by heavy rains from hurricanes and tropical storms. Although
flash flooding often occurs in mountainous areas, it is also common in urban centers where much of the
ground is covered by impervious surfaces.

•

Sheet Flooding:
Sheet flooding is a condition where storm water runoff forms a sheet of water to a depth of six inches or
more. Sheet flooding and ponding are often found in areas where there are no clearly defined channels
and the path of flooding is unpredictable. It is also more common in flat areas. Most floodplains are
adjacent to streams or oceans; although, almost any area can flood under the right conditions where
water may accumulate.

•

Urban Flooding:
Urban flooding is usually caused by heavy rain over a short period of time. As land is converted from fields
or woodlands to roads and parking lots, it loses its ability to absorb rainfall. Since sidewalks and roads are
non-absorbent, rivers of water flow down streets and into sewers. Roads and buildings generate more
runoff than tropical forestland. Fixed drainage channels in urban areas may be unable to contain the
runoff that is generated by relatively small but intense rainfall events. Urbanization increases runoff two
to six times over what would occur on natural terrain. This high volume of water can turn parking lots into
lakes, flooding basements and businesses, and cause lakes to form in roads where drainage is poor or
overwhelmed.

Urban flooding occurs where there has been development within stream floodplains. This is partly a result
of the use of waterways for transportation purposes in earlier times. Sites adjacent to rivers and coastal
inlets provided convenient places to ship and receive commodities. The price of this accessibility has
increased flooding in the ensuing urban areas. Urbanization intensifies the magnitude and frequency of
floods by increasing impermeable surfaces, amplifying the speed of drainage collection, reducing the
carrying capacity of the land and, occasionally, overwhelming sewer systems.
•

Riverine Flooding:
Periodic flooding of lands adjacent to non-tidal rivers and streams is a natural and inevitable occurrence.
When stream flow exceeds the capacity of the normal watercourse, some of the above-normal stream
flows onto adjacent lands within the floodplain. Riverine flooding is a function of precipitation levels and
water runoff volumes within the watershed of a stream or river. The recurrence interval of a flood is
defined as the average time interval, in years, expected to take place between the occurrence of a flood
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of a particular magnitude and an equal or larger flood. Flood magnitude increases with increasing
recurrence interval.
In addition to flooding types, there are several types of floodplains. All the flood types described above may occur
within a floodplain. However, the flooding may not occur in a designated floodplain.
As noted above, the periodic flooding of lands adjacent to rivers, streams and shorelines (land known as
floodplain) is a natural process that has some chance of occurrence each year. Flood frequencies such as the 100year flood are determined by plotting a graph of the size of all known floods for an area and determining how
often floods of a particular size occur. Another way of expressing the flood frequency is the chance of occurrence
in a given year, which is the percentage of the probability of flooding each year. For example, the 100-year flood
has a 1.0-percent chance of occurring in any given year, and the 500-year flood drops to a 0.2-percent chance of
occurring in any given year. Therefore, they are commonly referred to as the 1.0-percent annual chance flood and
0.2-percent annual flood, respectively. It should be noted that flooding is possible every year and even multiple
times each year.
Floodplains are designated by the frequency (and severity) of the flood that is large enough to cover them. For
example, the 10-percent annual chance floodplain (10-year floodplain) will be covered by the 1.0-percent annual
chance floodplain (100-year floodplain) and the 1.0-percent annual chance floodplain by the 0.2-percent annual
chance floodplain and 0.1-percent annual chance floodplains (500-year and 1,000-year floodplains).
The U.S. Army Corp of Engineers and FEMA have a role in defining floodplain. The U.S. Army Corps of Engineers
calls a 100-year (1.0-percent annual chance flood) an Intermediate Regional Flood, while a Standard Project Flood
describes a major flood that could be expected to occur from a combination of severe meteorological and
hydrologic conditions. FEMA develops Flood Insurance Rate Maps (FIRMs) to indicate areas where mandatory
flood insurance requirements apply (the 100-year flood). They are also used for planning purposes to identify
hazard areas. The FIRM, a paper document, has been digitized to permit mapping (known as a digital FIRM, a
DFIRM). Although an all-inclusive description of FEMA flood zones is not included in this document, brief
descriptions of the zones appearing on the FIRMs for the planning area are as follows:
•

Zone A, AE, AO:

Zone A is the flood insurance rate zone that corresponds to the 1.0-percent annual chance floodplains
determined in the Flood Insurance Study by approximate methods. Because detailed hydraulic analyses
are not performed for such areas, no Base Flood Elevations (BFEs) or depths are shown within this zone.
Mandatory flood insurance purchase requirements apply.
Zones AE is the flood insurance rate zone that corresponds to the 1.0-percent annual chance floodplains
determined in the Flood Insurance Study by detailed methods. In most instances, BFEs derived from the
detailed hydraulic analyses are shown at selected intervals within this zone. Mandatory flood insurance
purchase requirements apply.
Zone AO is a flood insurance rate zone that corresponds to the 1.0-percent annual chance shallow
flooding (usually sheet flow on sloping terrain) where average depths are between one and three feet.
Average flood depths derived from detailed hydraulic analyses are shown in this zone. Mandatory flood
insurance purchase requirements apply.
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•

0.2-percent-annual-chance (or 500-year) flood

This area corresponds to the 0.2-percent annual chance flood areas.
•

Zone D

The Zone D designation is used for areas where there are possible but undetermined flood hazards, as no
analysis of flood hazards has been conducted. The designation of Zone D is also used when a community
incorporates portions of another community’s area where no map has been prepared. Flood insurance is
available in Zone D and property owners are encouraged to purchase it, but flood insurance is not
mandatory.
•

Zones B, C, and X

Zones B, C, and X are the flood insurance rate zones that correspond to areas outside the 1.0-percent
annual chance floodplains, areas of 1.0-percent annual chance sheet flow flooding where average depths
are less than one foot, areas of 1.0-percent annual chance stream flooding where the contributing
drainage area is less than one square mile, or areas protected from the 1.0-percent annual chance flood
by levees. No BFEs or depths are shown within this zone. Typically, B and X (shaded) are moderate flood
hazard areas, while C or Zone X (unshaded) or minimal flood hazards areas. Note: shade zone X is used in
place of Zone B on new maps, and unshaded Zone X is used in place of Zone C on new maps. It should be
noted that flooding is possible outside of any defined flood zone. In fact, areas subject to flash flooding
are often not captured on the maps. In addition, the flood event may be more severe than the 100-year
or 500-year flood zones. In this case, water would go beyond these anticipated areas. Further,
development can also alter where water goes in terms of the amount of drainage capability and where
water travels. Areas that have not flood historically should not be considered immune from such an
event.
The flood hazard area information presented in this risk assessment reflects effective FIRMs for Madera and
Fresno Counties.
El Niño–Southern Oscillation (ENSO Cycle) and Flooding

El Niño can be described as a warmer than normal sea temperatures in the equatorial Pacific. Southern Oscillation
is defined as a “seesaw of atmospheric pressure between the eastern equatorial Pacific and Indo–Australian
areas.” The two are closely linked and together called El Niño–Southern Oscillation (ENSO) events.62 During this
event, El Niño is the sea temperature component while Southern Oscillation is the atmospheric pressure
component. The systems can impact weather patterns throughout the globe when in effect.
In the western U.S., El Niño is known to cause very wet winters. In general, the effect of El Niño on Central
California, and thus the North Fork Rancheria, is increased rainfall and snow with accompanying floods and
landslides. (Coastal erosion is also anticipated but not applicable to the tribal area. Riverine erosion, however, may
be an associated impact of increased flooding).63

62
63

http://drought.unl.edu/DroughtBasics/ENSOandForecasting.aspx
Creating an Earth System: El Niño. Retrieved March 30, 2015.
http://www.ucmp.berkeley.edu/education/dynamic/session4/sess4_hydroatmo3.htm
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Location
The North Fork Rancheria is located in the foothills of the Sierra Nevada range, in the San Joaquin Drainage Basin.
The planning area contains many streams fed by precipitation and snow melt. North Fork Willow Creek, South Fork
Willow Creek, and Peckinpah Creek flow through or adjacent to the Rancheria and its assets, flowing from the
Sierra Nevada Mountains in the northeast into the San Joaquin River, which provides the border between Madera
and Fresno Counties. The tribe’s land and properties in Madera, Fresno, and Clovis are location in the San Joaquin
Valley. Since flooding is possible and often occurs outside of flood hazard areas (e.g., flash flooding), understanding
stream location can help determine hazard location. For example, a more severe event, such as one greater than
the 500-year flood, could easily exceed the FEMA flood hazard boundaries. Each of these water bodies has the
potential to flood. In particular, North Fork Rancheria tribal officials have noted flooding in the area that drains to
Willow Creek.
Figure 40 shows the various FEMA flood hazard areas present on the North Fork Rancheria and its assets. Of the
1,330 acres that comprise Rancheria lands, allotted lands, trust lands, and tribally-owned land parcels, 305 acres of
the tribe’s trust land located north of the City of Madera are in Zone AO, which is considered 1.0 percent annual
chance floodplain (100-year floodplain). Further, it should be noted that there are 867 acres, comprised of the
Rancheria, allotted lands, and tribally-owned land parcels, designated as Zone D. Zone D represents areas of
possible but undetermined flood hazard. There are no tribal lands or assets located within the mapped 0.2 percent
annual chance floodplain (Zone X, 500-year floodplain). Table 22 summarizes the tribal land area in each flood
hazard zone.
Table 22. FEMA Flood Hazard Areas on North Fork Rancheria Tribal Lands
Area (acres)
% of Tribal Lands

Flood Hazard Area
1.0-percent ACF (Zone AO)
Zone D (undetermined)

305
867

23%
65%
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Figure 41. FEMA Flood Hazard Areas
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Previous Occurrences
There were 86 flood events reported over a 20-year period throughout Madera and Fresno Counties, as reported
by NCEI. Thirty-four of those events were reported in North Fork, Clovis, Fresno, and/or Madera, or in the general
area of the Sierra foothills or the East Central San Joaquin Valley. In total, these events resulted in just under $7
million in damages. No crop damages were reported as a result of these events. No deaths or injuries were
reported with these events. It is possible that not all of these events impacted the North Fork Rancheria and/or its
assets. Detailed information on the NCEI-reported flood events reported in the planning area can be found in Table
23.
Table 23. Flood Occurrences Potentially Impacting the North Fork Rancheria Planning Area
Date

Event
Type

Deaths/
Injuries

Property
Damage
(2017
dollars)

Area Impacted

Event Details

3/12/1996

Flood

0/0

$0

City of Fresno

--

4/16/1996

Flood

0/0

$ 54,332

City of Fresno

--

1/26/1997

Flood

0/0

$0

City of Madera

--

1/29/1998

Flood

0/0

$0

City of Fresno

--

2/3/1998

Flood

0/0

$0

City of Madera

--

3/13/1998

Flood

0/0

$0

City of Madera

--

6/6/1998

Flood

0/0

$87,165

City of Fresno

--

10/10/2000

Flood

0/0

$0

City of Fresno

--

3/5/2001

Flood

0/0

$0

City of Fresno

--

11/12/2001

Flood

0/0

$0

City of Fresno

--

11/8/2002

Flood

0/0

$38,949

South Sierra Foothills

--

11/8/2002

Flood

0/0

$0

City of Fresno

--

12/19/2002

Flood

0/0

$0

East Central San Joaquin
Valley

--

1/9/2005

Flood

0/0

$356,440

South Sierra Foothills

--

1/10/2005

Flood

0/0

$285,152

East Central San Joaquin
Valley

--

3/22/2005

Flood

0/0

$3,564,402

South Sierra Foothills

In Madera County, Finegold Creek near
North Fork ran full from the event.

12/31/2005

Flood

0/0

$0

South Sierra Foothills

--

1/2/2006

Flood

0/0

$1,937,927

Central Fresno County

--
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Date

Event
Type

Deaths/
Injuries

Property
Damage
(2017
dollars)

Area Impacted

Event Details

1/2/2006

Flood

0/0

$13,842

City of Madera

4/3/2006

Flood

0/0

$0

North Fork

12/18/2007

Flood

0/0

$235,185

City of Fresno

--

1/23/2008

Flood

0/0

$0

Madera Municipal Airport

--

1/2/2011

Flood

0/0

$83,583

City of Clovis, Madera
Municipal Airport

--

3/21/2011

Flood

0/0

$22,687

City of Clovis

--

6/5/2011

Flood

0/0

$22,687

City of Clovis

--

4/13/2012

Flood

0/0

$28,982

City of Fresno

--

11/30/2012

Flood

0/0

$69,556

City of Clovis

--

12/15/2016

Flood

0/0

$0

City of Clovis

--

1/9/2017

Flood

0/0

$0

City of Clovis, North Fork

--

1/9/2017

Flash
Flood

0/0

$0

North Fork

--

1/12/2017

Flood

0/0

$0

City of Clovis

--

2/3/2017

Flood

0/0

$0

City of Clovis

--

2/8/2017

Flood

0/0

$0

North Fork

--

2/10/2017

Flood

0/0

$0

City of Madera

--

-California Highway Patrol reported a large
boulder on Road 82 and Road 222 within
the Madera County Foothills. Mud and
rocks over Road 200 at Road 224 were
reported the next day. Further flooding
was reported in North Fork with another
rock slide on Kings Canyon Road in the
Fresno County portion of the South Sierra
Nevada Foothills.

In addition to the events listed above, several other events were reported by North Fork Rancheria Tribal Officials,
including:
•

•

March 2018 – Basement flooding reported at the North Fork Rancheria Tribal Government Offices
Building. Tribal officials were required to temporarily relocate. All culverts backed up and several roads
were washed out. Mission Drive was the most impacted due to a wildfire burn scar. Damages occurred,
but not enough for a declaration.
Week of February 11, 2017 – The tribe reported flooding issues at the North Fork Rancheria Tribal
Government Office.
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•

•

•

Week of January 9, 2017 – Ongoing flooding reported throughout the Willow Creek drainage area, and
specifically at the North Fork Rancheria Tribal Government Office Building. Pictures taken by tribal officials
of flooding are shown in Figure 41 and Figure 42, below.
October 2016 through April 2017 - Flooding was brought on by rain that froze and thawed quickly.
Flooding was especially prevalent on lands adjacent to Willow Creek. Mandatory tribal community
evacuations were implemented. Road washouts occurred throughout the area. The tribe had to replace
carpet ($1,600 value) in the first floor of Tribal Government Office, which had also been damaged in
previous storms.
December 1996-January 1997- Flooding reported at the San Joaquin River bridge (Auberry and
Powerhouse Roads near Kerckhoff Lake) and the bridge located below Friant Dam (Millerton Lake). Road
closures were reported at the bridges. The bridges sustained damage, and bridge replacement was built
at Kerckhoff Lake.

In addition to events reported by North Fork Rancheria tribal officials and by NCEI, the following event was
reported by local agencies and/or news sources:
•

February 2017 – Flooding resulted in the washing out of Whisky Falls Road, which remained impassible
from February through July of 2017. Whisky Falls Road is a USDA Forest Service road but connects to a
tribally -owned/maintained road (Cascadel Woods, BIA Road 223) about one and a half miles from the
washed-out segment.64

Figure 42. Willow Creek Flooding January 2017

64

Clugston, G. (2017). Road Damage on Sierra National Forest – Whisky Falls Washout. Sierra News. Retrieved from
http://sierranewsonline.com/road-damage-on-sierra-national-forest-whisky-falls-washout/.
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Figure 43. Willow Creek Flooding January 2017

Extent
Flood extent can be measured in terms of damage, gauge height, or return period. USGS gauge information was
collected from a nearby gauge approximately four miles north of the Rancheria (in North Fork) at Willow Creek. A
peak streamflow of 3,770 cubic feet/second was recorded in 1997 at the Willow Creek gauge. For reference, the
average annual peak flow from 1940 to 2016 was 362 cubic feet/second and the average annual maximum gauge
height was 3.3 feet. Stream gauge values are presented in Table 24. It should be noted that data was not yet
available for fall and winter of 2016, when flooding resulted in mandatory evacuations and damages. Although no
casualties were reported with these events, deaths and injuries are possible, particularly to people driving through
moving water.65
Table 24. Stream gauge values near the North Fork Rancheria66
Gauge Name

Year

North Fork Willow Creek
Near Bass Lake

1997

Peak Flow
(cfs)

Average Annual
Peak Flow (cfs)
1940-2016

Maximum
Recorded Gauge
Height (ft)

Average Annual
Maximum Recorded
Gauge Height (ft)

3,770

362

9.1

3.3

Adequate stream gauge data was not available for gauges adjacent to North Fork Rancheria lands and assets in Madera,
Clovis, and Fresno. Gauges at least locations had five years of less of gauge height and peak flow historic data available for
analysis.
66
WaterWatch (n.d.). USGS. Retrieved from
https://nwis.waterdata.usgs.gov/nwis/peak?site_no=11244000&agency_cd=USGS&format=html.
65
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Probability of Future Events
Areas with designated special flood hazard areas are subject to an approximate annual probability of flooding of at
least 1.0 percent. Further, areas designated as Zone D may have flood risks that have not been analyzed. Previous
events have shown this area to be at risk to flooding. This results in varying degrees of probability across the
planning area. Flood events will remain a threat on the North Fork Rancheria, as discussed further in the
vulnerability assessment.
NCEI’s Storm Events Database indicated 34 events occurred in the planning area (including North Fork, South Fork,
the City of Fresno, the City of Clovis, and the City of Madera) between 1996 and 2017, and four other flood events
were reported from North Fork Rancheria Tribal Officials and local news sources. This results in an average of more
than one event per year, historically. It is likely floods impacting the North Fork Rancheria and/or its assets
occurred that were not reported by NCEI or heavily covered by the media. However, it is also likely that not all of
the events reported by NCEI for the general planning area impacted the North Fork Rancheria and its assets.
Focusing on just those events that have been reporting by tribal officials yields an approximate annual probability
of 20 percent.
In addition, climate change has the potential to significantly impact flooding in the planning area. Annual
precipitation is projected to increase through 2099 under both higher and lower emissions scenarios (see
Vulnerability Assessment). Further, warming temperatures may impact the pace and temporal distribution of snow
melt in the Sierra Nevada mountains;67 sudden onset of early springtime warm temperatures and subsequent
snowmelt have the potential to increase flooding in the planning area. Based on reported historic occurrences, the
presence of special flood hazard areas in the planning area, and projected future climate conditions, the flood
hazard was assigned a probability of likely (10 to 90 percent annual chance).

Vulnerability Assessment and Estimation of Losses
All current and future buildings, critical facilities, populations, land holdings, and cultural resources are considered
at risk to flooding. Flooding can result in a variety of impacts, such as death and injury, property damage, inability
to access areas and road closures. Flooding also saturates the ground and may lead to increased landsliding. In
addition, business interruption may occur due to flooding. In the wake of a flood, flooded buildings can develop
mold or wood rot, posing a health risk. Those located within mapped flood hazard areas are considered at an
elevated risk to flooding, however flooding can certainly occur outside of these areas. This is true for flash flooding
which also poses a danger to people and property across the entire planning area.
Annualizing the losses from flood damage overtime results in an approximate value of $217,815 annually. This
value is for all locations with the North Fork Rancheria assets, including North Fork, South Fork, the City of Clovis,
City of Madera, and City of Fresno. It is difficult to determine an exact value for the Rancheria and its assets
without detailed historic data, but losses would likely be significantly lower.
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Harsen, F. et al. (2008). Mitigation and Adaptation Strategies for Climate Change in Fresno, California via the 2015 North Fork
Rancheria Climate Change Report.
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Tribal Assets
A GIS analysis was used to determine the number of tribal assets at risk to the flood hazard. Currently, none of the
tribe’s buildings or critical facilities are located in FEMA regulatory special flood hazard areas (1.0 percent annual
chance flood), nor are any located in the FEMA 0.2 percent annual chance flood area. However, the 305 acres of
tribal trust land northwest of the City of Madera are located in the 1.0-percent annual chance floodplain (see
below regarding future development).
All nine of the tribe’s critical facilities, 20 of its 26 residences, 17 of its 19 cultural resources, its tribal meeting
space, its convenience store, and three of its vacant land parcels are located in an area with possible but
undetermined flood hazards (Zone D). Therefore, these assets could still be at an elevated risk to flooding. These
assets have a total value of $22,581,300, which is approximately 92 percent the tribe’s total asset value. The
figures below show these assets in relation to the applicable flood zone, with Figure 43 showing Asset Area 1 (as
presented on the flood base map in Figure 9) and Figure 44 showing Asset Area 2 (as presented on the flood zone
base map in Figure 9). In addition, all of the tribally-managed roads, with the exception of Wyle Ranch Way, are
located in Zone D. Roads subject to flooding can become impassible and costly to repair if washed-out, as
demonstrated by the Whisky Falls Road washout (north of the Rancheria) and on Mission Drive where a wildfire
burn scar has made the road susceptible to flooding.
In addition to existing buildings, it is important to consider future development that may be at risk to flooding. The
305 acres that that tribe holds in trust land just north of the City of Madera are located within the FEMA 1.0
percent annual chance regulatory floodplain. While there are no current structures on this land, any future
structures will be an elevated risk to flooding, especially if they are not mitigated. Figure 45 shows these land
parcels as represented by Area 3 on the flood base map (Figure 9).
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Figure 44. Flood Hazard Areas at North Fork Rancheria Asset Area 1: North Fork
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Figure 45. Flood Hazard Areas at North Fork Rancheria Asset Area 2: South Fork
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Figure 46. Flood Hazard Areas at North Fork Rancheria Asset Area 3: Madera
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Hazus-MH Loss Estimates
While known losses have occurred, values specific to the North Fork Rancheria were not available. Therefore,
Hazus-MH 4.0 was used to estimate the potential of complete structural damage due to flooding. A baseline of
dollar exposure for all buildings and their contents for the North Fork Rancheria was reviewed, as detailed in Table
25. These dollar values reflect a combination of estimates and on-the-ground conditions, as detailed in the Asset
Database. This information provides a baseline of how much property, in terms a dollar value, is at risk. Exposure
for the identified buildings where a majority of residents reside is approximately $24 million.
Next Hazus-MH floodplains were generated for the 1.0-percent annual chance flood and 0.2-percent annual
chance flood using a 30-square meter digital elevation model (DEM). It should be noted that the Hazus-MH
generated model differs from the FEMA-regulatory DFIRM, but it is helpful in determining loss estimates and risk
to tribal assets. Losses are presented in terms of building losses and content losses. Due to the location of the
floodplains generated by Hazus’ hydrologic and hydraulic modeling, none of North Fork Rancheria’s building assets
were impacted by the 1.0 and 0.2-percent annual chance flood events. Therefore, no flooding related losses were
predicted for buildings in the North Fork Assets database.
Table 25. Hazus-MH 4.0 Building Value Exposure
Occupancy Type

Building Exposure

Content Exposure

Total Exposure

Commercial

$1,177,422

$1,177,422

$2,354,844

Government

$5,627,984

$6,207,495

$11,835,479

Residential

$6,604,874

$3,302,435

$9,907,309

TOTAL

$13,410,280

$10,687,352

$24,097,632

Climate Change Impacts
Changes in temperature and precipitation are likely to impact the frequency and severity of flood events on the
Rancheria and within the planning area. Increased precipitation has the potential to increase the likelihood of
flooding. According to data from CalAdapt, annual average precipitation on the North Fork Rancheria was 31.8
inches during a baseline period of 1961-1990. Projections indicate a rise in precipitation of 1.9 inches under the
lower emissions scenario from 2070-2099. Under the higher emissions scenario, projections show an increase of 5
inches annually from the baseline for 2070-2099.68
In addition, the North Fork Rancheria is projected to experience an increase in annual average temperature, which
could lead to drier conditions and increased drought frequency and severity. Projected increases could rise from
71.8°F to upwards of 81°F by 2099 (detailed projections can be found in this section’s equivalent under the
Extreme Heat profile). Research suggests that under drought conditions, soils may develop hydrophobic
characteristics that lead to decreased rainfall infiltration rates.69 This in turn could increase runoff volumes and
lead to flooding.

68
69

Precipitation. (2018). CalAdapt. California Energy Commission.
Burch, G.J. et al. (1989). Soil hydrophobic effects on infiltration and catchment runoff. Hydrologic Processes. Vol 3 (3).
Retrieved October 26, 2017 from http://onlinelibrary.wiley.com/doi/10.1002/hyp.3360030302/full.
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FOG
Description
Fog forms near the ground when water vapor condenses into tiny liquid water droplets that remain suspended in
the air. While many different processes can lead to fog formation, all fog is formed by saturated air. Air can
become saturated when it is cooled to its to its dew point, or when evaporated moisture increases the air’s water
vapor content. Fog can form in a matter of minutes or hours. Fog is considered a hazard when it results in reduced
visibility and, consequently, dangerous transportation conditions for air and ground travel. Localized fog is
especially dangerous, as drivers can be caught by surprise. Fog is also particularly hazardous at airports, where
aircraft are attempting to land and take-off.
California’s San Joaquin Valley experiences dense fog from late fall through early spring (California’s rainy season)
known as Tule fog. Tule fog is a type of radiation fog that typically forms after a heavy rain event is followed by
rapid ground cooling during a clear night. Tule fog is known for being particularly dense. Visibility in Tule fog is
often less than 600 feet and can be a little as 10 feet.70 As a result, Tule fog often leads to multi-car pile-ups and
fatal accidents. In the valley, Tule fog gets trapped in the air basin between the Sierra Nevada and the coastal
ranges and can sometimes last for days at a time before dissipating.

Location
Fog is known to impact the San Joaquin Valley floor more so than the foothills, where the North Fork Rancheria is
located. However, during more wide-spread events, the North Fork Rancheria may be impacted by fog. Further,
the tribe’s assets in the City of Madera, City of Clovis, and City of Fresno are more likely to be impacted by fog due
to their geographic location in the valley. Thus, the entire North Fork Rancheria and its holdings are susceptible to
fog. Figure 46 shows a satellite image of Tule fog in the Central and San Joaquin Valleys.

70

Fog Season. (n.d.). NOAA. Retrieved October 31, 2017 from
http://www.wrh.noaa.gov/hnx/newslet/winter00/fogseason.htm.
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Figure 47. Tule Fog in the Central and San Joaquin Valleys.

Previous Occurrences
The NCEI Storm Events Database reports dense fog events by county. Therefore, fog event data solely for The
North Fork Rancheria and its assets is not available. Due to the regional nature of fog events, events occurring in
Fresno and/or Madera Counties were pulled in order to indicate the number and severity of previous occurrences
impacting the planning area. However, it is likely that not all events occurring in the two counties impacted the
North Fork Rancheria and/or its assets, especially since the majority of the tribe’s assets are located in the
foothills, which experience less fog than the valley floor. Because the North Fork Rancheria has property in North
Fork, South Fork, City of Clovis, City of Madera, and City of Fresno, it is possible that some events impacted certain
tribal assets but not others.
A total of 192 fog events resulting in approximately $6.1 million in property damages (2017 dollars) were reported
for the two-county area since 2000. In addition, 11 deaths and 109 injuries were reported. Details for fog events
are presented in Table 26. It should be noted that damages, deaths, and injuries reported represent costs imposed
on both counties, not just the planning area. Descriptions for events resulting in damages and/or casualties are
presented below the table, when available.
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Table 26. NCEI Reported Fog Events
Date
Injuries
Deaths
1/3/2000
1/6/2000
1/29/2000
2/8/2000

0
0
0
0

0
0
0
0

3/1/2000
10/12/2000
11/15/2000
11/22/2000
11/25/2000
11/29/2000
12/2/2000
12/16/2000
12/24/2000
12/30/2000
1/1/2001
1/31/2001
2/1/2001
2/6/2001
11/1/2001
11/17/2001
11/27/2001
11/27/2001
12/8/2001
12/18/2001
12/18/2001
12/24/2001
1/1/2002
1/6/2002
1/19/2002
2/5/2002
2/14/2002
2/21/2002
11/14/2002
12/1/2002
12/11/2002
12/25/2002
1/3/2003
1/6/2003
1/11/2003
1/27/2003

0
0
0
0
0
0
0
0
0
0
0
0
6
0
0
0
0
0
0
0
0
0
0
0
0
40
0
0
0
0
0
0
2
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Property Damage
2017
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$701,085
$0
$0
$1,557,967
$0
$0
$0
$151,259
$0
$0
$0
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date

Injuries

Deaths

Property Damage
2017
$0
$0
$181,511
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

11/16/2003
12/2/2003
12/16/2003
12/21/2003
12/31/2003
1/10/2004
1/22/2004
1/26/2004
2/5/2004
10/25/2004
11/15/2004
12/10/2004
12/17/2004
2/2/2005

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

2/3/2005
3/10/2005
12/8/2005
12/24/2005
12/28/2005
1/5/2006
1/11/2006
1/20/2006
1/20/2006

0
0
0
0
0
0
5
0
0

0
0
0
0
0
0
0
0
0

$0
$0
$0
$0
$0
$0
$0
$0
$0

1/23/2006
2/4/2006
11/5/2006
11/18/2006
11/18/2006
11/21/2006
12/23/2006
1/1/2007
11/3/2007
12/22/2007
1/1/2008
1/14/2008
1/19/2008
2/9/2008
2/11/2008
2/26/2008
11/23/2008

0
0
0
0
0
0
0
0
41
2
0
0
0
0
10
0
0

0
0
0
0
0
0
0
0
3
1
0
0
0
0
0
0
0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$2,609,546
$0
$0
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
South Sierra Foothills
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
11/27/2008
11/29/2008
12/1/2008
12/5/2008
12/10/2008
1/11/2009
1/30/2009
1/31/2009
2/1/2009
10/17/2009
12/17/2009
1/2/2010
1/15/2010
2/3/2010
2/15/2010
2/17/2010
2/19/2010
1/5/2011
1/21/2011
1/23/2011
1/24/2011
1/25/2011
1/26/2011
1/27/2011
1/28/2011
11/20/2011
11/22/2011
11/27/2011
12/16/2011
1/3/2012
1/4/2012
11/23/2012
11/24/2012
11/25/2012
11/26/2012
11/27/2012
12/4/2012
12/11/2012
12/14/2012
12/25/2012
1/4/2013
1/19/2013

Injuries

Deaths

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
1
0

Property Damage
2017
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$347,782
$0
$0
$0
$0
$562,754
$0
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
West Central San Joaquin
Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date

Injuries

Deaths

1/20/2013
1/21/2013
1/22/2013
1/25/2013
1/26/2013
2/1/2013
2/3/2013
2/4/2013
2/5/2013
2/7/2013
2/11/2014
2/12/2014
2/13/2014
11/7/2014
11/9/2014
11/21/2014
12/7/2014
12/8/2014
12/9/2014
12/14/2014
12/21/2014
12/23/2014
12/24/2014

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

1/12/2015
1/14/2015
1/15/2015
1/22/2015
1/24/2015
1/26/2015
1/28/2015
1/29/2015
1/31/2015
2/11/2015
2/12/2015
2/13/2015
2/14/2015
2/19/2015
2/20/2015
11/14/2015
12/10/2015
12/10/2015

0
0
0
0
0
0
0
1
0
0
0
0
0
2
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0

Property Damage
2017
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
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NWS Public Forecast Zone
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley
East Central San Joaquin Valley

Date
12/20/2015
12/27/2015
1/1/2016
1/8/2016
1/20/2016
1/21/2016
1/21/2016
1/28/2016
1/29/2016
2/12/2016
2/13/2016
2/16/2016
2/20/2016
2/21/2016
2/25/2016
10/28/2016
10/29/2016
11/2/2016
11/13/2016
11/14/2016
11/22/2016
12/2/2016
12/5/2016
12/6/2016
12/7/2016
12/22/2016
12/30/2016
12/31/2016
1/31/2017

Injuries

Deaths

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

Property Damage
2017
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$25,000

The following NCEI events descriptions are associated with the aforementioned events which occurred throughout
the San Joaquin Valley. While these events are not specific to the North Fork Rancheria, the impacts are plausible
on the North Fork Rancheria.

•

•

February 5, 2002: Dense Fog formation throughout the Central and Southern San Joaquin Valley occurred
on both the mornings of the 5th and 6th. Fog was the densest on the 5th when widespread visibilities as
low as 50 feet were reported by the California Highway Patrol and a resulting multiple-vehicle accident
involving 87 cars and trucks 20 miles southeast of Fresno left three dead and approximately 40 injured.
November 14, 2002: Fog was widespread from the 14th through the morning of the 21st. Numerous
vehicle accidents occurred due to the extremely poor visibilities on Central and Southern San Joaquin
Valley roadways, especially during the week starting the 18th. During this week there were four indirect
traffic fatalities due to the dense fog with at least 32 injuries. Specifically, on the 20th, 50 trucks and cars
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•

•

•

•

•

were involved in multi-vehicle pile-ups in a three-mile stretch of Highway 99 just north of the MercedMadera County Line. Also, on the 20th, a series of eight accidents occurred just north of the MaderaFresno County Line on Highway 99 resulting in injuries and damage.
January 3, 2003: Rain that occurred during the end of December led to the development of extensive fog.
Fog continued through much of January with just a few breaks. By the morning of January 3rd,
widespread dense fog developed by sunrise throughout the Central and Southern San Joaquin Valley with
aviation weather reporting stations all less than 1/4 statute mile visibility. The mornings of the 3rd, 4th,
and 5th had dense fog in all areas of the Valley floor to the extent that the Highway Patrol implemented
"pacing" to keep traffic speeds proper for the limited visibility. On the 4th, over 30 accidents were
reported in the Central and South San Joaquin Valley due to the dense fog.
December 16, 2003: In a favorable environment, morning fog developed over a three-day period from the
16th through the 18th. The morning of the 18th had the worst fog, with law enforcement reporting
visibility as low as 75 feet on area highways. Numerous vehicle accidents occurred with at least four
indirect deaths and three indirect injuries.
November 3, 2007: During the first few days of November, the densest fog developed in the MercedAtwater and the Lemoore-Visalia-Selma areas. Shortly after sunrise on November 3rd, one dense fog
patch drifted over Highway 99 with tragic results. A series of accidents, involving a total of 87 vehicles,
including 11 big rigs, resulted in two deaths and 41 injuries. The California Highway Patrol stated that this
event was among the worst weather-related pile-ups in San Joaquin Valley history.
February 11, 2008: Dense fog developed during the night of February 8th-9th. After a brief respite from
the fog on the 10th, dense fog returned the next two nights. Several multiple-car pile-ups occurred
throughout the valley.
November 9, 2014: A pickup truck collided with a power pole in the dense fog. There was one fatality.

Extent
One way to measure fog extent is with through visibility. During several previous events, visibility during fog events
was reported at or near zero feet. While zero visibility due to fog may be less likely at the North Fork Rancheria
due to its foothill’s location, zero visibility fog is possible.

Probability of Future Events
With over 10 dense fog events per year occurring historically in the region, fog is known to be a regular
occurrence. However, given that most of North Fork Rancheria’s assets are located in the foothills where fog is less
likely, and that Tule fog occurrences are projected to decline as the climate changes, this hazard was assigned a
probably of “likely.”

Vulnerability Assessment and Estimation of Losses
Fog itself does not have a significant impact on buildings, infrastructure, health, and the economy. Fog becomes
damaging when it results in reduced visibility. All current and future buildings, infrastructure, and populations are
considered at-risk to fog.
The primary risks from fog involve the dangers of traveling under low visibility conditions. Multiple vehicle pile-ups
are known to occur during Tule fog events, which can result in injuries and loss of life. During fog events, it is
recommended that motorists delay travel until fog dissipates. When travel is necessary, driving at reduced speeds,
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keeping safe distances (i.e., pacing), and use of fog lights is recommended. Fog also creates dangerous conditions
for aircraft. The Federal Aviation Administration issues weather-related delays for commercial aircraft. In addition,
fog resulting in vehicular crashes or aviation accidents may result in damages to building or infrastructure such as
roads, guardrails, and utility poles.
Although less common in the foothills, the North Fork Rancheria and its assets are vulnerable to fog events. North
Fork and South Fork’s mountainous roads are often windy, with sharp turns and steep slopes. Low visibility on
these types of roads may create an added hazard. Further, the tribe has trust land along Highway 99 just north of
the City of Madera. Fog events are more common in this area, and Highway 99’s heavy traffic make it more
vulnerable to fog events than less traveled roads. Several of the multi-car pile-ups described in the Previous
Occurrences section occurred on Highway 99.
Annualizing the losses from fog damage over time results in an approximate value of $260,068 annually (property
damage). However, this value is for Madera and Fresno counties, including North Fork Rancheria. It is difficult to
determine an exact value for the North Fork Rancheria and its assets without detailed historic data, but losses
would likely be negligible.
Climate Change Impacts
Fog forms under certain conditions, and less fog will form if conditions are too wet or too dry. There is not enough
moisture in the air to form fog during dry or drought conditions, and during wet years, fog cannot form during
continuous rain events. The region’s climate is shifting towards more frequent and prolonged droughts, combined
with increased precipitation condensed to more intense, more frequent rain events. This trend suggests that Tule
fog occurrences are decreasing in the valley and will continue to do so. In fact, researchers at UC Berkley found a
46 percent decrease in the number of wintertime fog days in the Central Valley over the last 32 years.71 These
findings suggest less Tule fog events in the region in the future; however, the same study suggests that Tule fog
formation may shift from the valley floor to the Sierra Nevada foothills as the climate shifts. If so, it is possible that
climate change could lead to an increased number of fog events for certain areas of the North Fork Rancheria and
its lands.

HAILSTORM
Description
Hail can be defined as frozen precipitation generally taking the form of spheres or irregularly-shaped masses. Early
in the developmental stages of a hailstorm, ice crystals form within a low-pressure front due to the rapid rising of
warm air into the upper atmosphere and the subsequent cooling of the air mass. Frozen droplets gradually
accumulate on the ice crystals until they develop to a sufficient weight and fall as precipitation. High velocity
updraft winds are required to keep hail in suspension in thunderclouds. The strength of the updraft is a function of
the intensity of heating at the Earth’s surface. Higher temperature gradients relative to elevation above the
surface result in increased suspension time and hailstone size.72

Yang, S. (2014). Central Valley sees big drop in wintertime fog needed by fruit and but crops. Berkley News. Retrieved
November 9, 2017 from http://news.berkeley.edu/2014/05/20/central-valley-gets-less-winter-tule-fog-for-crops/.
72 Hail Basics. (n.d.). The National Severe Storms Laboratory. Retrieved October 26, 2017 from
http://www.nssl.noaa.gov/education/svrwx101/hail/.
71
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The size of hailstones is a direct function of the size and severity of the storm. Hailstone size can range a great deal
in size from 5 millimeters (mm) – approximately pea-sized – to greater than 100 mm – approximately melon-sized.
Hailstones are categorized using the TORRO Hailstorm Intensity Scale, Table 27.73 Hailstone size descriptions are in
Table 28.
Table 27. TORRO Hailstorm Intensity Scale (in millimeters)
Typical Hail
Diameter
(Mm)

Probable Kinetic
Energy, J-M2

Hard Hail

5

0-20

No damage

Potentially
Damaging

5-15

>20

Slight general damage to plants, crops

1-3

Significant

10-20

>100

Significant damage to fruit, crops, vegetation

1-4

Severe

20-30

>300

Severe

25-40

>500

Destructive

30-50

>800

Destructive

40-60

Destructive

50-75

Destructive

60-90

Super
Hailstorms

75-100

Super
Hailstorms

>100

Intensity
Category

Typical Damage Impacts

Severe damage to fruit and crops, damage to
glass and plastic structures, paint and wood
scored
Widespread glass damage, vehicle bodywork
damage
Wholesale destruction of glass, damage to tiled
roofs, significant risk of injuries
Bodywork of grounded aircraft dented, brick
walls pitted
Severe roof damage, risk of serious injuries
Severe damage to multiple roof types (including
sheet and metal); damage aircraft bodywork
Extensive structural damage (including concrete
and wooden walls). Risk of severe or even fatal
injuries to persons caught in the open
Extensive structural damage (including
destruction of wooden houses and damage to
brick-built homes). Risk of severe or even fatal
injuries to persons caught in the open

Size Code

1

2-5
3-6
4-7
5-8
6-9
7-10
8-10

9-10

Table 28. TORRO Hailstorm Size Code Descriptions
Size
Codes

73

Diameter

Relational Size

5-9

Pea

9-15

Mothball

16-20

Marble, grape

21-30

Walnut

31-40

Pigeon's egg > squash ball

41-50

Golf ball > Pullet's egg

51-60

Hen's egg

Hail Scale. (2017). Tornado and Storm Research Organisation. Retrieved October 27, 2017 from
http://www.torro.org.uk/hscale.php.
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Size
Codes

Diameter

Relational Size

61-75

Tennis ball > cricket ball

76-90

Large orange > Soft ball

91-100

Grapefruit

>100

Melon

Hail causes more than $1 billion in damage to property and crops annually.74 It damages buildings and homes by
perforating holes in roofs and shingles, breaking windows and denting siding, and damages automobiles by denting
panels and breaking windows. Hail rarely causes any deaths; however, several dozen people are injured each year
in the United States.

Location
Hailstorms frequently accompany thunderstorms, so their locations and spatial extents coincide. It is assumed the
North Fork Rancheria is uniformly exposed to severe thunderstorms; therefore, all areas of the planning area are
equally exposed to hailstorms. According to the National Weather Service, the North Fork Rancheria is located in
an area of the United States that receives an average of one day per year with hail events (see Figure 47 below).

Figure 48. United States Average Number of Days per Year with Severe Hail Events

74

Hail Storms and Hail Damage (n.d.). National Storm Damage Center. Retrieved October 27, 2017 from
http://stormdamagecenter.org/hail-storm.php.
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Previous Occurrences
The National Centers for Environmental Information (NCEI) Storm Events Database reports hail information by
county and, when the information is available, by local jurisdiction or by coordinate location. The communities
most closely associated with the North Fork Rancheria and its holdings are North Fork, South Fork, City of Clovis,
City of Madera and City of Fresno. Of the 70 hail storm events recorded for Madera and Fresno counties, NCEI
reported 20 events in the planning area: 13 events in the City of Fresno, four events in the City of Madera, and
three events in the City of Clovis. No hail events were reported in North Fork or South Fork. These events resulted
in approximately $1.08 million in property damage (2017 dollars) and $129 million (2017 dollars) in crop damage.
No deaths were reported due to hail events, but four injuries were associated with a single hail event near the City
of Madera. It should be noted that hail is notorious for causing substantial damage to cars, roofs, and other areas
of the built environment. All events may not be reported to the National Centers for Environmental Information as
reports are typically limited to public reports and absent of private insurance claim reporting.
Table 29 details NCEI-reported hail events occurring in the planning area.
Table 29. NCEI Reported Hail Events.
Area Impacted

Date

Magnitude
(inches)

Deaths/Injuries

Property Damage
(2017 dollars)

Crop Damage
(2017)

Fresno

3/5/1994

1.12

0/0

$959,252

$95,925,191

Fresno

3/11/1996

0.5

0/0

$0

$0

Fresno

3/12/1996

1

0/0

$0

$0

Fresno

3/12/1996

0.75

0/0

$0

$0

Fresno

4/16/1996

1

0/0

$0

$1,086,641

Fresno

4/16/1996

0.75

0/0

$0

$181,107

Fresno

4/16/1996

0.75

0/0

$0

$13,945,221

Fresno

10/30/1996

0.5

0/0

$0

$0

Fresno

10/30/1996

0.5

0/0

$0

$0

Fresno

11/22/1996

1

0/0

$0

$0

Madera and
Chowchilla

3/28/1998

0.75

0/0

$0

$0

Madera

2/27/2000

0.75

0/4

$49,585

$0

Fresno, Clovis,
Coarsegold, and
Reedley

2/10/2001

0.75

0/0

$0

$0

Fresno

4/7/2001

0.75

0/0

$0

$16,769,182

Clovis, Madera

5/20/2002

0.88-1.75

0/0

$0

$0
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Area Impacted

Date

Magnitude
(inches)

Deaths/Injuries

Property Damage
(2017 dollars)

Crop Damage
(2017)

Madera

4/4/2003

0.63

0/0

$75,629

$0

Clovis and Pinedale

2/21/2005

0.75

0/0

$0

$0

Fresno

4/28/2005

0.75

0/0

$0

$0

Madera

4/7/2015

0.75

0/0

$0

$0

The following NCEI events descriptions are associated with the aforementioned events. While these events are not
specific to the North Fork Rancheria, the impacts are plausible on the Rancheria.
•
•
•
•

February 27, 2000: Hail from the day's severe weather activity lead to a multiple car accident on heavily
travelled State Highway 99 on the northbound on-ramp from Avenue 12 in Madera County.
February 10, 2001: While hail size was not consistently at three-quarter-inch, a spotter reported a hail
swath from the Fresno Metropolitan area eastward about 25 miles and up to three miles wide.
May 5, 2002: The thunderstorm that supported a tornado also brought very large hail and locally heavy
rain to areas to the north and north-northeast of Madera and the tornado track area.
April 4, 2003: Hail varying from pea-size to five-eighths of an inch fell on Highway 99 from northwest of
Madera southeastward into the Fresno metropolitan area. Traffic was brought to a standstill due to the
heavy rain and hail and several traffic accidents were attributed to the event.

Extent
According to the TORRO Scale, hailstones can exceed 100 mm (3.9 inches) in diameter, known as super hail. The
largest magnitude of hail reported in areas associated with the North Fork Rancheria (North Fork, South Fork, City
of Fresno, City, Clovis, and City of Madera) is 1.12 inches, which was reported in Fresno in 1994. However, the
largest magnitude of hail reported in either of the counties containing tribal lands (Fresno and Madera) was 1.75
inches, reported in 1957 and 2002. It should be noted that larger magnitude hail is possible in the planning area.

Probability of Future Events
Out of the 70 hail storm events recorded in Madera and Fresno counties, 20 were recorded in areas on or near the
North Fork Rancheria and its associated properties. However, due to the small planning area, looking at the
county-level probability is also useful. With 70 events in 60 years for Madera and Fresno counties combined, there
has been approximately one hail storm each year. When isolating probability to reported events in the North Fork
Rancheria and its associated lands, the annual probability is approximately 33 percent. Based on historic events
both on the North Fork Rancheria and within the overlying counties, a probability of “likely” was assigned to the
North Fork Rancheria (10 to 90 percent annual probability).
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Vulnerability Assessment and Estimation of Losses
All current and future buildings, critical facilities, cultural sites, land holdings, and populations on the North Fork
Rancheria are at risk to the hail hazard. Hail is capable of causing damage, particularly to roofs, vehicles, and
exposed metal and glass. Hail can also cause damage to crops.
Annualizing the losses from hail damage overtime results in an approximate value of $9.9 million annually
(including crop and property damage). However, this value is for Madera and Fresno counties, including North
Fork Rancheria. It is difficult to determine an exact value for the North Fork Rancheria and its assets without
detailed historic data, but losses would likely be significantly lower (i.e., negligible).

LANDSLIDES
Description
A landslide is the downward and outward movement of slope-forming soil, rock, and vegetation driven by gravity.
Landslides can be deep-seated, meaning the bulk of the slide plane is below tree-roots (typically 10 feet to several
hundred feet deep), or shallow-seated, meaning slides are typically earth and debris that occur within the forest
rooting zone. Both natural and human-induced changes in the environment can trigger landslides. These changes
can include heavy rain, rapid snow melt, steepening of slopes due to construction or erosion, earthquakes,
volcanic eruptions, and changes in groundwater levels. Deep-seated landslides are more likely to be triggered by
geologic and hydrologic processes, such as seismic shaking, volcanic activity, or changes on groundwater. Shallow
landslides are more likely to be triggered by soil saturation from heavy rainfall or rapid snowmelt.75
Both deep-seated and shallow landslides can be further categorized into several types of landslides:
•
•
•
•

•

75

Rock falls are rapid movements of bedrock, which result in bouncing or rolling.
A topple is a section or block of rock that rotates or tilts before falling to the slope below.
Slides are movements of soil or rock along a distinct surface of rupture, which separates the slide
material from the more stable underlying material.
Mudflows, sometimes referred to as mudslides, mudflows, lahars, or debris avalanches, are fastmoving rivers of rock, earth, and other debris saturated with water. They develop when water
rapidly accumulates in the ground, such as heavy rainfall or rapid snowmelt, changing the soil
into a flowing river of mud or “slurry.”
Slurry can flow rapidly down slopes or through channels and can strike with little or no warning
at avalanche speeds. Slurry can travel several miles from its source, growing larger as it picks up
trees, cars, and other materials along the way. As the flows reach flatter ground, the mudflow
spreads over a broad area where it can accumulate in thick deposits.

Deep Seated and Shallow-Rapid Landslides: Know the Difference. (2017). Washington Forest Protection Association.
Retrieved from http://www.wfpa.org/news-resources/blog/deep-seated-landslides-shallow-landslides-washington/.
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In areas burned by forest and brush fires, a lower threshold of precipitation may initiate landslides. Some landslides
move slowly and cause damage gradually, whereas others move so rapidly that they can destroy property and
take lives suddenly and unexpectedly.
Among the most destructive types of debris flows are those that accompany volcanic eruptions. A
spectacular example in the United States was a massive debris flow resulting from the 1980 eruptions of Mount St.
Helens, Washington. Areas near the bases of many volcanoes in the Cascade Mountain Range of California,
Oregon, and Washington are at risk from the same types of flows during future volcanic eruptions.
Areas that are generally prone to landslide hazards include previous landslide areas, the bases of steep slopes,
the bases of drainage channels, and developed hillsides where leach-field septic systems are used. Areas that
are typically considered safe from landslides include areas that have not moved in the past, relatively flat-lying
areas away from sudden changes in slope, and areas at the top or along ridges set back from the tops of slopes.
According to the United States Geological Survey, each year landslides cause nearly $6.5 billion (2017 dollars) in
damage and between 25 and 50 deaths in the United States.76

Location
Landslides occur along steep slopes when the pull of gravity can no longer be resisted. Heavy rain, especially
on wildfire-scarred land where the ground is unstable due to vegetation loss, often catalyzes a landslide event.
Human development can also exacerbate risk by building on previously undevelopable steep slopes and
constructing roads by cutting through mountains. Landslides are possible throughout the planning area. Areas
burned during wildfires, especially areas on steep slopes, are considered at a higher risk for landslides and
mudflows.
Figure 48 shows deep-seated landslide susceptibility across the planning area (maps showing North Fork Rancheria
assets and landslide susceptibility at a closer scale are provided in the Vulnerability Assessment section of this
profile). Susceptibility is categorized into 11 classes based on rock strength and slope class, with Category 0 having
the lowest susceptibility and Category X having the highest. Categories VIII, IX, and X are considered as having
“very high” landslide susceptibility.77 Category X areas are characterized by as having the weakest rocks on the
steepest slopes. In the planning area, tribal lands in the Sierra Nevada foothills (Areas 1 and 2) have the highest
susceptibility to landslides in the planning area, with some areas falling under Category VII.
It should be noted that landslides, especially shallow ones like rock falls and debris slides, can occur outside of
areas categorized as susceptible on the deep-seated landslide map. Further, the planning area is categorized as
having “low” landslide incidence on the USGS landslide susceptibility index.

United States Geological Survey (USGS). United States Department of the Interior. “Landslide Hazards – A National Threat.”
2005.
77 Willis, C.J., F.G. Perez and C.I. Guierrez. (2011). Susceptibility to Deep-Seated Landslides in California. California Geological
Survey. Retrieved from http://www.conservation.ca.gov/cgs/information/publications/ms/Documents/MS58.pdf.
76
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Figure 49. Deep-Seated Landslide Susceptibility in the North Fork Rancheria Planning Area
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Previous Occurrences
The NCEI Storm Events Database reports debris flow events by NWS Public Forecast Zone. Therefore, debris flow
event data solely for the North Fork Rancheria and its assets is not available. Based on the details provided for 14
events (2005-2017), two of these events may have impacted the planning area. Details for debris flow events are
presented in Table 30.

Area Impacted
Southern Sierra Foothills
North Fork

Table 30. NCEI Reported Debris Flow Events
Date
Deaths/ Property
Details
Injuries Damage 2017
12/31/2005
0/0
$0
In Madera County a mudslide
occurred near Bass Lake
4/3/2006
0/0
$0
California Highway Patrol reported a
large boulder on Road 82 and Road
222 within the Madera County
Foothills. Mud and rocks over Road
200 at Road 224 were reported the
next day

In addition, six of the 12 presidential disaster declarations for Fresno and Madera Counties were granted for
landslides and/or mud and debris flows. Also, the 2017 Madera County Hazard Mitigation Plan notes past landslide
occurrences at Road 200 and Road 201 and in the town of North Fork (details not provided). No previous landslide
occurrences were reported by North Fork Rancheria Tribal Officials.

Extent
Extent can be defined using a variety of measures including the USGS Landslide Susceptibility Index, Deep-Seated
Landslide Susceptibility and size. For the USGS measure, the greatest extent possible is “high incident, high
susceptibly.” However, the entire planning area resides in an area of “low incident” (less than 1.5 % of the area is
involved in landsliding). Landslide extent can also be defined using California Deep-Seated Landslide Susceptibility
Categories. The greatest extent possible is Category X, which is classified as having the weakest rocks located on
the steepest slopes. The highest category present of the North Fork Rancheria is Category VII, which is
characterized as having “moderate to high” susceptibility to deep-seated landslides. Lastly, landslide extent can be
measured in terms of size (width of slide or tonnage of debris generated). However, since this type of data has not
been reported, this measure could not be utilized.

Probability of Future Events
With two reported NCEI events in 12 years, it appears that a landslide event impacts the planning every six years
on average. However, several other factors should be considered when determining probability. It is likely that
landslides and other earth movements have gone unreported in the planning area. In addition, several areas in the
planning area are categorized as having a “moderate” to “high” (Category III through Category VII) susceptibility to
deep seated landslides. These areas, combined with planned future development of the tribe’s land, indicate an
increase in the likelihood on landslide events. Lastly, landslide frequency in the planning area has the potential to
increase with climate change, as increased wildfires, precipitation, and heavy rainfall events are projected. Given
the above factors, this hazard was assigned a probability of “likely” (10 to 90 percent annual chance).
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Vulnerability Assessment and Estimation of Losses
According to the 2018 California State Hazard Mitigation Plan (draft), landslides directly damage structures by
disrupting structural foundations caused by deformation of the ground upon which the structure sits, and by the
physical impact of debris moving down-slope against structures located in the travel path. As a landslide breaks
away from a slope and moves, it deforms the ground into an uneven surface.
When situated on top of a landslide, the deformation distresses structural foundations and the structures
themselves by settlement, cracking, and tilting. This can occur slowly, over years, or rapidly within days/hours. A
water-saturated, fast-moving debris flow (or “mudslide”) can destroy all in its path, collapsing walls and shifting
structures off their foundations.
In addition to buildings, utilities and roads are vulnerable to the impact and ground deformation caused by
landslides and other earth movements. Because of their geographic extent, roads and utility lines can have a
greater chance of being impacted by landslide events. Further, if any section of a road or utility line is damaged by
a landslide, the entire system may be impacted. For instance, a landslide that results in one area of a road being
impassible may block accessibility to other roads or locations, preventing evacuations, delivery of goods and
services, and disrupting schools and businesses. When utility lines are damages by landslides, functionality of
water, sewer, gas, and electricity systems may be compromised.78
Without reported damage figures, it is not feasible to calculate annualized loss for the landslide hazard.
Tribal Assets
A GIS analysis was used to determine the tribal assets at risk to the landslide hazard. The California Geological
Survey Deep-Seated Landslide Susceptibility map was used to indicate vulnerability. Assets found to be located on
lands deemed susceptible (Category III and Category V) were all located in Area 1. No assets within the planning
area were found to be on land categorized as having “very high” susceptibility (Category VIII and above). In total,
half of North Fork Rancheria’s assets and over $11 million, or over 45 percent, of total assets are considered
potentially at-risk to deep-seated landslides. Most of these assets are located in Area 1. Details regarding
vulnerable assets are presented in Table 31, and Figure 49 shows tribal assets in relation to landslide susceptibility
within Area 1. All of North Fork Rancheria’s tribally owned roads are considered at-risk to landslides at one or
more segments. It should be noted that the entire planning area has some vulnerability to landslides, and that the
GIS analysis does not capture vulnerability to shallow landslides (less than 10 feet deep), which may be more
prevalent throughout the planning area.

78

2018 California State Hazard Mitigation Plan, Public Review Draft, pg. 312. Cal EOS. Retrieved from
http://www.caloes.ca.gov/HazardMitigationSite/Documents/0092018%20SHMP_Public%20Review%20Draft_April%202018_CH6.pdf.
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Table 31. Summary of North Fork Rancheria Assets Potentially At-Risk to Deep-Seated Landslides
Asset Type

Number

%

Approximate Total
Value At-Risk

%

Convenience Store

0

0%

$0

0%

Critical Facility

4

44%

$2,940,056

24%

Cultural Resources

10

53%

$2,000,000

100%

Land Parcel

1

10%

--

--

Residence

17

65%

$6,159,352

63%

Tribal Council Meeting
Space

1

100%

$50,000

100%

TOTAL ASSETS POTENTIALLY
AT-RISK

33

50%

$11,149,408

45%
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Figure 50. Deep-Seated Landslide Susceptibility at North Fork Rancheria Asset Area 1: North Fork
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Specific critical facilities and their vulnerability are detailed in Table 32. Critical facilities are highlighted with their
corresponding category color based on the California Geological Survey categorization system. Figure 50 shows
tribal critical facilities in relation to landslide susceptibility.
Table 32. North Fork Rancheria Critical Facilities Potentially At-Risk to Deep Seated Land Slides
Total
Deep Seated
Name
Approximate
Landslide Risk
Category Description
Value
Category
Booster Pump Station
Characterized by strong (hard) rocks and
$69,644
III
& Backup Generator
moderately steep slopes (10-15 degrees).
Characterized by strong (hard) rocks and
Community Center
$1,291,808
V
moderately steep slopes (10-15 degrees).
Family Wellness Youth
Characterized by moderately strong rocks and
$1,128,604
V
Center
low to moderate slopes (3-10 degrees).
Characterized by strong (hard) rocks and
Water Tank
$450,000
III
moderately steep slopes (10-15 degrees).
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Figure 51. North Fork Rancheria Critical Facilities Susceptible to Deep-Seated Landslides
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Climate Change Impacts
Climate change is projected to result in precipitation extremes (i.e., wetter wet periods and drier dry periods).79
Further, the planning area is projected to have an increase in annual precipitation under both a low and a high
emissions scenario (see this section’s equivalent under Flood). As heavy rainfall and soil saturation is often the
cause of landsliding, the frequency and severity of landslide events in the planning area may increase as the
climate changes. In addition, wildfires, which are frequent precursors to landslides, are projected to increase in the
planning area due to climate change.

LIGHTNING
Description
Lightning is a discharge of electrical energy resulting from the buildup of positive and negative charges within a
thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough. This flash of light usually
occurs within the clouds or between the clouds and the ground. A bolt of lightning can reach temperatures
approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes but the surrounding air cools
following the bolt. This rapid heating and cooling of the surrounding air causes the thunder, which often
accompanies lightning strikes. While most often affiliated with thunderstorms, lightning may also strike outside of
heavy rain and might occur as far as 10 miles away from any rainfall.
Lightning strikes occur in very small, localized areas. For example, they may strike a building, electrical transformer,
or even a person. According to FEMA, lightning injures an average of 300 people and kills 80 people each year in
the United States. Direct lightning strikes can also cause significant damage to buildings, critical facilities, and
infrastructure largely by igniting a fire. Lightning is also responsible for igniting wildfires that can result in
widespread damages to property.

Location
Lightning occurs randomly, therefore it is impossible to predict where and with what frequency it will strike. It is
assumed the North Fork Rancheria is uniformly exposed to lightning. Figure 51 below was compiled with data from
2007-2016 to show the frequency of cloud-to-ground lightning flashes per square mile per year.80 This can be used
to demonstrate location and measure extent. The North Fork Rancheria receives approximately 0 to 0.75 strikes
per square mile per year.

79

California State Hazard Mitigation Plan.

80

National Lightning Detection Network. (2017). Vaisala. Retrieved August 10, 2017 from
http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx
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Figure 52. Average Lightning Strikes per square mile per year81

Previous Occurrences
The National Centers for Environmental Information (NCEI) Storm Events Database reports lightning information
by county and, when the information is available, by town or by coordinate location. The town’s most closely
associated with the North Fork Rancheria are North Fork, South Fork, Clovis, and Fresno. Of the 30 lightning events
recorded for Madera and Fresno counties over a 21-year period, NCEI reported four events in Fresno, and two
events countywide. No lightning events were reported specifically in North or South Fork. These events resulted in
approximately $2.7 million in property damage (2017 dollars) and $530,000 (2017 dollars) in crop damage. No
injuries or deaths were reported from these lightning events, but overall 3 injuries were reported from events
occurring in the two-county area. It should be noted that substantial lightning damages to buildings may not be
reported to the National Centers for Environmental Information as reports are typically limited to public reports
and absent of private insurance claim reporting.
Table 33 details NCEI-reported lightning events occurring in the planning area.

81

http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx
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Table 33. NCEI Reported Lightning Events
County

Location

Date

Property Damage
(2017 dollars)

Crop Damage
(2017 dollars)

Fresno County

Fresno

5/19/1997

$2,655,668

$531,134

Fresno County

Fresno

10/9/2000

$0

$0

Fresno County

Fresno

5/20/2002

$0

$0

Countywide

8/26/2003

$0

$0

Fresno

1/26/2005

$0

$0

Countywide

10/24/2005

$0

$0

Madera and Fresno Counties.
Fresno County
Madera and Fresno Counties.

Extent
One method of measuring lightning extent is flash density. According to Figure 47, most of Central California,
including the North Fork Rancheria, receives approximately 0 to 0.75 lightning strikes per square mile per year
(though additional lightning flashes that do not strike or are not recorded are likely). Lightning can also be
measured in terms of damages caused. The greatest amount of damage reported from a single lightning event in
the planning area was $3.5 million (2017 dollars). However, costlier events are possible (particularly due to
structural fires resulting from lightning strikes).

Probability of Future Events
According to NCEI, six lightning events were reported in 21 years, meaning a lightning event has been reported
about once every three and a half years. However, is it likely that lightning strikes have gone unreported, as
lightning is an annual or bi-annual occurrence in the area. Due to the small planning area, looking at the countylevel rate is also useful. With 30 events in 21 years for Fresno and Madera counties combined, more than one
lightning event occurred each year. Based on historic occurrences for the North Fork Rancheria and the overlying
counties, a probability of “likely” (between a 10 and 90 percent annual probability) was assigned.

Vulnerability Assessment and Estimation of Losses
Given that lightning may strike anywhere, all current and future buildings, critical facilities, populations, land
holdings, and cultural resources are assumed to be at risk to lightning.
Annualizing the losses from extreme lightning damage over time results in an approximate value of $318,000
annually (including crop and property damage). This value is for North Fork, South Fork, City of Clovis, City of
Madera, and City of Fresno, including North Fork Rancheria and its assets. It is difficult to determine an exact value
for the Rancheria and its assets without detailed historic data, but losses would likely be negligible.
It is possible that lightning-related damage or injuries have gone unreported. Lightning may result in electrical
damage (including to electrical systems and to electronics), fires, and injury or death. In addition, falling limbs
caused by lightning strikes to trees may damage buildings or vehicles.
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TORNADOES
Description
A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to the ground.
Tornadoes are most often generated by thunderstorm activity (but sometimes result from hurricanes and other
tropical storms) when cool, dry air intersects and overrides a layer of warm, moist air forcing the warm air to rise
rapidly. The damage caused by a tornado is a result of the high wind velocity and wind-blown debris, also
accompanied by lightning or large hail. According to the National Weather Service, tornado wind speeds normally
range from 40 miles per hour to more than 300 miles per hour. The most violent tornadoes have rotating winds of
250 miles per hour or more and are capable of causing extreme destruction and turning normally harmless objects
into deadly missiles.
Each year, an average of over 800 tornadoes are reported nationwide, resulting in an average of 80 deaths and
1,500 injuries.82 According to the NOAA Storm Prediction Center (SPC), the highest concentration of tornadoes in
the United States has been in Oklahoma, Texas, Kansas, and Florida respectively. Although the Great Plains region
of the Central United States does favor the development of the largest and most dangerous tornadoes (earning the
designation of “tornado alley”), Florida experiences the greatest number of tornadoes per square mile of all U.S.
states (SPC, 2002). Figure 52 shows tornado activity in the United States based on the number of recorded
tornadoes between 1952 and 2010.

Figure 53. US Tornado Activity83

82
83

NOAA, 2009.
National Weather Service Storm Prediction Center:
http://www.weather.gov/images/hgx/swa/2013_graphs/tornadoes_county.png
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Tornadoes are most likely to form in the late afternoon and early evening. Most tornadoes are a few dozen yards
wide and touchdown briefly, but even small short-lived tornadoes can inflict tremendous damage. Highly
destructive tornadoes may carve out a path over a mile wide and several miles long.
The destruction caused by tornadoes ranges from light to inconceivable depending on the intensity, size and
duration of the storm. Typically, tornadoes cause the greatest damage to structures of light construction, including
residential dwellings (particularly mobile homes). Tornadic magnitude is reported according to the Fujita and
Enhanced Fujita Scales. Tornado magnitudes prior to 2005 were determined using the traditional version of the
Fujita Scale (Table 34). Tornado magnitudes that were determined in 2005 and later were determined using the
Enhanced Fujita Scale (Table 35).
Table 34. The Fujita Scale (Effective Prior to 2005) 84
F-Scale
Number

F0

Intensity
Gale
Tornado

Wind Speed

Type of Damage Done

40–72 MPH

Some damage to chimneys; breaks branches off trees; pushes over
shallow-rooted trees; damages to sign boards.

F1

Moderate Tornado

73–112 MPH

The lower limit is the beginning of hurricane wind speed; peels
surface off roofs; mobile homes pushed off foundations or
overturned; moving autos pushed off the roads; attached garages
may be destroyed.

F2

Significant Tornado

113–157 MPH

Considerable damage. Roofs torn off frame houses; mobile homes
demolished; boxcars pushed over; large trees snapped or uprooted;
light object missiles generated.

F3

Severe
Tornado

158–206 MPH

Roof and some walls torn off well-constructed houses; trains
overturned; most trees in forest uprooted.

F4

Devastating
Tornado

207–260 MPH

Well-constructed houses leveled; structures with weak foundations
blown off some distance; cars thrown, and large missiles generated.

261–318 MPH

Strong frame houses lifted off foundations and carried considerable
distances to disintegrate; automobile sized missiles fly through the air
in excess of 100 meters; trees debarked; steel re-enforced concrete
structures badly damaged.

319–379 MPH

These winds are very unlikely. The small area of damage they might
produce would probably not be recognizable along with the mess
produced by F4 and F5 wind that would surround the F6 winds.
Missiles, such as cars and refrigerators would do serious secondary
damage that could not be directly identified as F6 damage. If this
level is ever achieved, evidence for it might only be found in some
manner of ground swirl pattern, for it may never be identifiable
through engineering studies.

F5

F685

84
85

Incredible Tornado

Inconceivable
Tornado

NWA
F6 is not always included but has been used to describe extremely strong tornadoes that far surpass F5 levels.
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Table 35. The Enhanced Fujita Scale (Effective 2005 and Later) 86
Ef-Scale
Number

Intensity Phrase

EF0

Gale

EF1

Moderate

3 Second Gust
(Mph)

Type of Damage Done

65–85

Some damage to chimneys; breaks branches off trees; pushes over
shallow-rooted trees; damages to sign boards.

86–110

The lower limit is the beginning of hurricane wind speed; peels
surface off roofs; mobile homes pushed off foundations or
overturned; moving autos pushed off the roads; attached garages
may be destroyed.

EF2

Significant

111–135

Considerable damage. Roofs torn off frame houses; mobile homes
demolished; boxcars pushed over; large trees snapped or uprooted;
light object missiles generated.

EF3

Severe

136–165

Roof and some walls torn off well-constructed houses; trains
overturned; most trees in forest uprooted.

EF4

Devastating

166–200

Well-constructed houses leveled; structures with weak foundations
blown off some distance; cars thrown, and large missiles generated.

Over 200

Strong frame houses lifted off foundations and carried considerable
distances to disintegrate; automobile sized missiles fly through the air
in excess of 100 meters; trees debarked; steel re-enforced concrete
structures badly damaged.

EF5

Incredible

Location
Tornadoes have the potential to strike anywhere. They are more common in open spaces (such as the plains in
Tornado Alley). Tornadoes are rarer in areas where there are lots of hills or mountains. Once a touchdown occurs,
it may only affect a small area or travel for miles, leaving substantial destruction in its path. Further, it is
impossible to predict where and with what magnitude a tornado will strike. Therefore, the entire planning area is
assumed to be exposed to tornadoes. The North Fork Rancheria’s Clovis, Fresno, Madera properties are at a higher
risk to tornadoes than its land in the foothills due to the flat open terrain of the valley floor.

Previous Occurrences
Based on data reported by both the tribe and by the National Centers for Environmental Information, no
tornadoes have directly impacted the North Fork Rancheria, its lands, or its assets. One tornado touchdown did
occur less than one mile from the North Fork Rancheria’s property in Clovis. This event occurred on April 7, 2001
and was reported as an F0 on the Fujita scale. It resulted in $240,700 worth of damage (2017 dollars). Figure 53
shows this event as well as other reported tornado events occurring near the planning area.

86

National Weather Service
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Eighteen historic tornado incidents have been reported in Madera and Fresno Counties combined since 1950.

Figure 54. Previous Tornado Occurrences in the North Fork Rancheria Planning Area
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Extent
No reported tornadoes have impacted the Rancheria or its assets. The greatest tornado to impact either county
was an F1 tornado that occurred in 2015 (73 to 112 miles per hour). However, stronger tornadoes are possible.

Probability of Future Events
Future probability is difficult to determine without history of events directly impacting the North Fork Rancheria or
its assets. However, as seen in the figure above, several tornado events have occurred in the planning area,
especially near the North Fork Rancheria’s assets near or in the cities of Clovis, Fresno, and Madera. Based on
Figure 54, during a 58-year period Madera County experienced one to 10 tornadoes and Fresno County
experienced 10-30 tornadoes. Therefore, a probability of “possible” (between 1 percent and 10 percent annual
chance) was assigned.

Vulnerability Assessment and Estimation of Losses
All current and future buildings, critical facilities, cultural resources, land holdings, and populations are considered
at risk to tornadoes. Tornadoes are capable of causing major damage, injuries and deaths. Additional impacts
include power failure, loss of communications, business disruption, and downed trees and debris. Power failure
can result in the need to relocate those impacted, especially when combined with extreme temperatures.
Annualizing the losses from tornado damage over time is not possible without recorded damage to the North Fork
Rancheria’s property or assets.

VOLCANOES
Description
A volcano is an opening in earth’s crust through which molten rock, called magma, and gases escape to the
surface. Volcanoes form in three different types of tectonic settings: 1) subduction zone volcanoes are the most
violent and destructive, and form where one tectonic plate is subducted under another; 2) rift volcanoes are the
most common and form where two tectonic plates are spreading apart; and 3) hot spot are volcanic centers that
are typically 60-120 miles across. Mount St. Helens, a Washington volcano famous for its eruption in 1980, is a
subduction zone volcano, whereas the infamous Yellowstone Caldera is a hot spot.87
Volcanoes can be active, dormant, or extinct. Active volcanoes are erupting or have erupted in recorded history.
Dormant volcanoes are not currently erupting but are expected to erupt again in the future. Lastly, extinct
volcanoes have not erupted in recorded history and are not expected to erupt in future. As shown in Figure 50,
active volcanoes pose a variety of natural hazards:
•

87

Lava flows, domes, and dome collapses: Lava flowing across the ground rarely threatens human life, as it
typically moves at a slow rate and follows a predictable path. Alternatively, sluggish, partially solidified
lava may push up at the vent during an effusive eruption, creating a lava dome. A growing lava dome may

Volcanoes. (2017). Oregon State University. Retrieved October 31, 2017 from http://volcano.oregonstate.edu/volcanoes-0.
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become so steep that it collapses, violently releasing pyroclastic flows potentially as hazardous as those
produced during explosive eruptions.

88

•

Pyroclastic flows: a pyroclastic flow is a ground-hugging debris flow of hot ash, pumice, rock fragments,
and volcanic gas that can rush down the side of a volcano at a speed of 60 miles per hour or more.
Temperatures in pyroclastic flows can be over 930 degrees Fahrenheit and are capable of burning and
carbonizing wood. Distances pyroclastic flows can travel are dependent upon the surrounding topography
and the volume of magma released.

•

Lahars: Lahars are another type of debris flow in which volcanic particles mix with water. Lahars are
formed when pyroclastic flows enter rivers or creek systems, when they flow over snow and ice, or when
heavy rain fall on loose volcanic debris. Lahars can travel as quickly as 100 miles per hour and travel as far
as 190 miles. Lahar can also transition into normal floodwaters as they become diluted downstream.88

•

Volcanic Ash and Tephra Fall: Explosive eruptions blast fragments and gas into the air with tremendous
force. The finest particles (ash) billow upward, forming an eruption column that can attain stratospheric
heights in minutes. Tephra (volcanic ash and larger rock fragments), carried by the prevailing winds, is an
aviation hazard and may remain suspended for hundreds of miles before settling to the ground as tephra
fall. Generally, tephra gain size and thickness of accumulations decreases with distance from the eruption.

•

Volcanic Gas or Fog (Vog): During an eruption, noxious gases, such as water vapor, carbon dioxide, sulfur
dioxide, hydrogen sulfide, carbon monoxide, and chlorine, can be released into the surrounding area.
These gases can mix with atmospheric moisture to produce volcanic smog (vog) and acid rain. Vog poses a
health hazard, as it can result in respiratory illnesses, contaminated water, and crop damages. In rare
cases deaths and injuries can result gases released as part of an eruption. Perhaps the most tragic incident
to occur in recent history is that in 1986 at Lake Nyos, Cameroon, in which over 1,700 people died from
lack of oxygen when large amounts of carbon dioxide spilled out of Lake Nyos and flowed down to a
nearby village.

Fisher, R. (1997). Hazardous Volcanic Events. Retrieved October 31, 2017 from
http://volcanology.geol.ucsb.edu/hazards.htm.
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Figure 55. Volcanos and Associated Hazards89
Predicting exactly when a volcano will erupt is impossible, but with constant monitoring, geologists are becoming
more accurate in recognizing signs of eruption. It is not possible to stop a volcano from erupting, but mitigation
and preparedness can locate people and infrastructure out of harm’s way and allow for adequate warning and
evacuation procedures in the event of an eruption.
Two volcanic centers were identified as having the potential to impact the North Fork Rancheria:
The Long Valley Caldera: Very High Threat Potential90
The Long Valley Caldera is approximately 40 miles northeast of North Fork Rancheria, east of the central Sierra
Nevada range. The caldera is approximately 20 miles by 10 miles and is classified as a “very high threat” volcano by

89

90

Madera County Hazard Mitigation Plan Update (public review draft) (2017). Madera County, CA. Retrieved October 31, 2017
from https://www.maderacounty.com/home/showdocument?id=362.

Long Valley Caldera (2017). USGS. Retrieved November 13, 2017 from
https://volcanoes.usgs.gov/volcanoes/long_valley/.

150

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

the USGS due to its significant activity, deformation, and seismicity in recent years combined with its exposure, or
the amount of people and property at-risk. The caldera formed approximately 760,000 years ago as a result of the
Bishop Tuff “supereruption.”
Mono-Inyo Crater Chain: High Threat Potential91
The Mono-Inyo Craters cut the northwest rim of the Long Valley Caldera but are chemically and tectonically
distinct from the Long Valley magmatic system. The Mono-Inyo Craters are classified as “high threat” by the USGS
due to their explosive eruptions, frequency of eruption, and exposure, or the amount of people and property atrisk. The Mono-Inyo Craters are an 18-mile long chain of silicic lava domes, lava flows, and explosion craters
located along the eastern side of the Sierra Nevada range, between Mono Lake and the Long Valley Caldera. The
Mono Craters comprise the northern 10.5 miles long part of the chain, consisting of at least 30 dike-fed eruption
centers. The Inyo Craters comprise the southern 7.5 miles of the chain and are similar to the Mono Craters. These
geologic processes can be seen today through visual observations on the Eastern Side of the Sierra (steam
venting).

Location
There are approximately 20 volcanoes in the State of California, several of which are active. Of these, the Long
Valley Caldera and the Mono-Inyo Chain are closet to the North Fork Rancheria and its assets. The Long Valley
Caldera is approximately 40 miles northeast of the Rancheria, and the Mono-Inyo Crater Chain is approximately 50
miles northeast of the North Fork Rancheria. Figure 55 and Figure 56 show the location of these volcanic features
relative to the North Fork Rancheria.

North Fork Rancheria
Figure 56. Location of the Long Valley Caldera

91

Mono-Inyo Chain (2016). USGS. Retrieved November 13, 2017 from
https://volcanoes.usgs.gov/volcanoes/mono_inyo_craters/.
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North Fork Rancheria
Figure 57. Location of the Mono-Inyo Chain

Previous Occurrences
When compared to the time-scale of a human life, volcanic eruptions happen infrequently. Therefore, it is
important to look thousands of years into a volcanic system’s history in order to get a clear picture of the risk
presented by volcano hazards. The following details past events and eruption histories for the Long Valley Caldera
and the Mono-Inyo Chain:
Long Valley Caldera:
•
•
•
•

50,000 – 220,000 years ago: repeated eruptions from vents on the southwest rim of the Caldera, which
formed Mammoth Mountain92
500,000, 300,000, and 100,000 years ago: extrusions of rhyolite (occurring at 200,000-year intervals)
750,000 – 640,000 years ago: eruptions from the Long Valley magma chamber within the caldera
760,000 years ago: Super-eruption of Glass Mountain, resulted in the creation of the caldera

While the Long Valley Caldera has not erupted in recent history, the area has shown increased signs of activity in
recent decades. Geologic unrest began at the caldera in 1978, after decades of stability. Earthquake swarms
happen consistently at the Caldera (daily/weekly), caused by pressure along faults as magma rises. From 1980 to
2000, the Caldera rose over 2.5 feet. Further, swaths of trees on Mammoth Mountain have been dying in the
1990s, attributed to volcanic gases seeping through the soil. However, such signs of activity can last for decades,

92

Geologic history of the Long Valley, Mono Basin region (2016). USGS. Retrieved November 16, 2017 from
https://volcanoes.usgs.gov/volcanoes/long_valley/geo_hist_summary.html.
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even centuries, prior to an eruption at a large caldera (unlike a central vent volcano like Mount St. Helens, where
such activity would signal an eruption was days or hours away).93
Mono Inyo Craters:
The Mono-Inyo Chain has experienced many eruptions, beginning approximately 50,000 years ago. More recently,
eruptions have occurred along the Mono-Inyo Chain at intervals of 700 to 250 years over the last 5,000 years, as
shown in Figure 57. In the last 1,000 years, the Mono-Inyo Chain has experienced 12 eruptions,94 five of which
were steam blasts, and seven of which were explosive eruptions. The most recent eruption was approximately 300
years ago on the Mono Lake Volcanic Field (northern tip of the chain), which included an explosive eruption and
lava flow.

Volcano hazards in the Long Valley – Mono Lake Area, California. (2016). USGS. Retrieved on May 16, 2018 from
https://volcanoes.usgs.gov/volcanoes/long_valley/hazard_hazards.html.
94 2017 Madera County Hazard Mitigation Plan Update. Madera County. Retrieved November 14, 2017 from
https://www.maderacounty.com/home/showdocument?id=362.
93
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Figure 58. Eruptions on the Mono-Inyo Chain over the last 5,000 years

Extent
Volcano hazard extent can be measured in terms of hazard threat potential by the USGS. The USGS assigns threat
potential categories based on volcanic hazard (e.g., the destructive natural phenomena produced by a volcano)
and exposure (the number of people and property at risk to the volcanic hazard). Individual hazard and exposure
factors are scored and then multiplied to generate a volcano’s overall threat score and assign it one of five
categories. The Long Valley Caldera is classified as having “Very High Threat Potential” (the most severe
designation) and the Mono-Inyo Crater Chain is designated as having “High Threat Potential,” which is the second
most severe designation.
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Probability of Future Events
A volcanic system’s history, as well as changes in its activity or amount of unrest, should be used to determine the
likelihood of future eruptions. Unrest can include periods of activity such as earthquake swarms, ground
deformation, and gas emissions. In the absence of activities indicating unrest, the chances of eruption along the
Mono-Inyo Chain and Long Valley Caldera are less than 1 percent annually.95 Unrest can temporarily increase the
odds of an eruption, depending on the intensity of activity. As described above, the area has been in a period of
unrest since the 1980s, and scientists are closely monitoring the area. An eruption would likely be explosive, and
small to moderate in size. Larger eruptions, such as the one that resulted in the formation of the Long Valley
Caldera, are extremely rare, and there is no sign of such a catastrophic event at the Long Valley Caldera.96
Therefore, the volcano hazard was assigned a probability of unlikely (less than 1 percent annual chance).

Vulnerability Assessment and Estimation of Losses
Volcanic eruptions are capable of causing deaths, injuries, and damages to property. Along the Long Valley
Caldera, lava flows from an eruption event are estimated to reach three miles to 30 miles, depending on the
viscosity of the lava. The primary hazard volcanic hazard, pyroclastic flows, can impact areas up to 10 miles from
lava domes, such as Mammoth Mountain, or vents, such as the Mono Inyo craters. North Fork Rancheria and its
lands in the foothills are approximately 38 miles from Mammoth Mountain. Therefore, the North Fork Rancheria is
likely out of the hazard area for lava and pyroclastic flows.
However, the North Fork Rancheria and its assets would likely be impacted by tephra falls from an eruption events
at either the Long Valley Caldera or the Mono Inyo Craters. Tephra includes pumice and volcanic ash (fine particles
of fragmented volcanic rock). Particulate matter is public health concern as breathing it in can cause respiratory
illnesses. Depending on thickness, tephra can destroy forest lands, cause buildings to collapse, clog motors,
industrial machines, storm drains, impact communications equipment. North Fork Rancheria and its assets are
located as close as 38 miles from area volcanoes, in an area that could receive five centimeters (two inches) to 20
centimeters (eight inches) in the event of an eruption, according to the USGS Volcano Hazards Program. The North
Fork Rancheria’s properties in Fresno, Clovis, and Madera are located farther from volcanoes, and would likely
receive less than two inches of tephra. Figure 58 shows the potential for tephra thickness with distance from the
Long Valley area. Tephra falling would be dependent on the strength of the eruption and prevailing winds. In
addition, the North Fork Rancheria has the potential to be impacted by volcanic gases and fog (vog) which can be a
health hazard resulting in respiratory illnesses, contaminated water, and destroyed crops. All current and future
buildings, critical facilities, cultural resources, land holdings, and populations are considered at risk to volcanoes.

Volcano hazards in the Long Valley – Mono Lake Area, California. (2016). USGS. Retrieved on May 16, 2018 from
https://volcanoes.usgs.gov/volcanoes/long_valley/hazard_hazards.html.
96
Long term outlook for volcanic activity in Long Valley caldera (2017). USGS. Retrieved November 14, 2017 from
https://volcanoes.usgs.gov/volcanoes/long_valley/geo_hist_future_outlook.html.
95
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Figure 59. Potential Tephra Fall Hazards in the Long Valley Area97

97

USGS Volcano Hazards Program. Retrieved from
https://volcanoes.usgs.gov/volcanoes/long_valley/long_valley_hazard_7.html.
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WILDFIRE
Description
A wildfire is any fire occurring in a wildland area (i.e. grassland, forest, brush land) except for fire under
prescription.98 Wildfires are part of the natural management of forest ecosystems but may also be caused by
human factors.
Nationally, over 80 percent of forest fires are started by negligent human behavior such as smoking in wooded
areas or improperly extinguishing campfires. The second most common cause for wildfire is lightning. In the
planning area, brush fires caused by dry vegetation and desert heat are common.
There are three classes of wildland fires: surface fire, ground fire, and crown fire. A surface fire is the most
common of these three classes and burns along the floor of a forest, moving slowly and killing or damaging trees.
A ground fire (muck fire) is usually started by lightning or human carelessness and burns on or below the forest
floor. Crown fires spread rapidly by wind and move quickly by jumping along the tops of trees. Wildland fires are
usually signaled by dense smoke that fills the area for miles around. In the planning area, brush fires are known to
jump from place to place due to patches of vegetation and winds. The Santa Ana winds (discussed under “Extreme
Winds”), are known to cause or spread wildfires.
Wildfire probability depends on local weather conditions, outdoor activities such as camping, debris burning, and
construction, and the degree of public cooperation with fire prevention measures. Drought conditions and other
natural hazards (such as tornadoes, hurricanes, etc.) increase the probability of wildfires by producing fuel in both
urban and rural settings. Cyclical climate events, such as El Niño-La Niña, can also have a dramatic effect on the
risk of wildfires. Fewer fires are typically seen during El Niño (when more rain is present) and larger, more frequent
fires are typical during La Niña events.
Many individual homes and cabins, subdivisions, resorts, recreational areas, organizational camps, businesses and
industries are located within high wildfire hazard areas. Further, the increasing demand for outdoor recreation
places more people in wildland areas during holidays, weekends, and vacation periods. Unfortunately, wildland
residents and visitors are rarely educated or prepared for wildfire events that can sweep through the brush and
timber and destroy property within minutes.
Wildfires can result in severe economic losses as well. Businesses that depend on timber, such as paper mills and
lumber companies, experience losses that are often passed along to consumers through higher prices, and
sometimes jobs are lost. The high cost of responding to and recovering from wildfires can deplete state resources
and increase insurance rates. The economic impact of wildfires can also be felt in the tourism industry if roads and
tourist attractions are closed due to health and safety concerns.

98 Prescription

burning, or “controlled burn,” undertaken by land management agencies is the process of igniting fires under
selected conditions, in accordance with strict parameters.
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Location
In order to best portray the potential for fire locations, the United States Agricultural Department (USDA) Wildfire
Hazard Potential (WHP) data was consulted.99 The objective of the WHP map is to “depict the relative potential for
wildfire that would be difficult to for suppression resources to contain.”100 This data source integrates several
measures:101
The WHP map builds upon spatial estimates of wildfire likelihood and intensity generated in 2014 with the
Large Fire Simulator (FSim) for the Fire Program Analysis system (FPA), as well as spatial fuels and
vegetation data from LANDFIRE 2010 and point locations of fire occurrence from FPA (ca. 1992 - 2012).
With these datasets as inputs, the USDA Forest Service produced an index of WHP for all of the
conterminous United States at a 270-meter resolution. The WHP map is represented in two forms: 1)
continuous integer values, and 2) five WHP classes of very low, low, moderate, high, and very high. Areas
mapped with higher WHP values represent fuels with a higher probability of experiencing torching,
crowning, and other forms of extreme fire behavior under conducive weather conditions, based
primarily on 2010 landscape conditions.
The data for North Fork Rancheria can be seen in Figure 59 and at a closer scale in Figure 60. A majority of the
North Fork Rancheria and its lands are categorized as having “very high” or “high” wildfire potential. The North
Fork Rancheria’s assets in or near the cities of Clovis, Fresno, and Madera are classified as having “moderate”
wildfire potential or as “non-burnable.” Areas in the foothills (sloped topography and forested terrain) are more
susceptible to wildfires than the valley below, which is less sloped and less forested (urbanized).

Note: State level sources such as the California Fire and Resource Assessment Program (FRAP) data were investigated.
Unfortunately, tribal lands were not included. However, all surrounding land was categorized as very high risk (the
highest risk ranking).
100
Wildfire Hazard Potential. (2014). USDA. Retrieved from https://www.firelab.org/project/wildfire-hazard-potential
101 http://www.firelab.org/project/wildland-fire-potential
99
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Figure 60. USDA Wildfire Hazard Potential (Wildfire Hazard Location)
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Figure 61. Tribal Assets and USDA Wildfire Hazard Potential (Wildfire Hazard Location)
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In addition, wildfire location may be determined by investigating areas where development is near undeveloped
areas. The area where urban development meets vegetated, wildfire prone undeveloped lands is known as the
Wildland Urban Interface (WUI). There are several areas within the planning area where this interface exists, all
within Areas 1 and 2 (in the foothills). The University of Wisconsin Spatial Analysis for Conservation and
Sustainability (SILVIS) Lab produces Wildland Urban Interface data for the nation. This data was used to map WUI
areas on the North Fork Rancheria.
The SILVIS Lab defines the Wildland-Urban Interface as102:
WUI is composed of both interface and intermix communities. In both interface and intermix
communities, housing must meet or exceed a minimum density of one structure per 40 acres (16 ha).
Intermix communities are places where housing and vegetation intermingle. In intermix, wildland
vegetation is continuous, more than 50 percent vegetation, in areas with more than 1 house per 16 ha.
Interface communities are areas with housing in the vicinity of contiguous vegetation. Interface areas
have more than 1 house per 40 acres, have less than 50 percent vegetation, and are within 1.5 mi of an
area (made up of one or more contiguous Census blocks) over 1,325 acres (500 ha) that is more than 75
percent vegetated. The minimum size limit ensures that areas surrounding small urban parks are not
classified as interface WUI.
Figure 61 shows the WUI for the North Fork Rancheria.

102

Radeloff, V.C., R.B. Hammer, S.I Stewart, J.S. Fried, S.S. Holcomb, and J.F. McKeefry. 2005. The Wildland Urban Interface in
the United States. Ecological Applications 15: 799-805. Retrieved from http://silvis.forest.wisc.edu/maps/wui
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Figure 62. WUI Areas (Silvis Lab)
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Previous Occurrences
Data on historic wildfires was collected from tribal officials, the California Office of Emergency Services (CAL FIRE),
and the USDA. Eighteen fires on the North Fork Rancheria or its lands were reported by CAL FIRE from 1911
through 2016, as shown in Table 36. Only fires that were greater than 10 acres in area were reported. Figure 62
shows the areas impacted by these events.

Year
1911
1924
1939
1911
1923
1922
1922
1928
1944
1916
1917
1917
1919
1928
1931
1933
2001
2015

Table 36. Wildfires Greater than 10 Acres on the North Fork Rancheria, 1911-2016 (CAL FIRE)
Agency
Fire Name
Cause
Acres
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
California Department of
Forestry and Fire Protection

----------------North Fork
Corrine

Unknown
Miscellaneous
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Equipment Use
Powerline

11,239
5,203
35,335
3,295
24,116
25,017
2,432
1,205
157
6,240
1,748
241
1,090
159
641
2,416
4,131
922
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Figure 63. Wildfires Greater than 10 Acres on the North Fork Rancheria, 1911-2016 (CAL FIRE)
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Eight additional fires were reported on the North Fork Rancheria or its lands by the U.S. Department of Agriculture,
which reports fires occurring on federal lands. This includes fires reported between 1980 and 2016. Details for
these fire events are shown in Table 37. Figure 63 shows the historic fire locations on or near the North Fork
Rancheria from 1980 through 2016. No USDA-reported fires impacted the tribe’s assets in the cities of Clovis,
Fresno, or Madera.

Year
1984
1987
1991
1992
1996
2001
2003
2004

Table 37. Wildfires Occurring on North Fork Rancheria Lands, 1980-2016 (USDA)
Agency
Fire Name
Cause
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
Bureau of Indian Affairs
USDA Forest Service
USDA Forest Service

Mattress
Dump
Fire 209
Factory
Mission
Citana
Fire 274
Wind Dancer

Human
Human
Natural
Natural
Human
Human
Human
Human
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Figure 64. Wildfires Occurring on North Fork Rancheria Lands, 1980-2016 (USDA)
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In addition to those fires reported by the California Office of Emergency Services and the U.S. Department of
Agriculture, the tribe described several fires that impacted the Rancheria and/or its assets. These events are
described below:
September 3, 2017: Mission Fire
This fire was started on private land but moved back and forth between private, tribal allotted land, and U.S.
Forest Service maintained lands. Sixty Tribal Citizens were impacted when they were evacuated for one week. In
total, this fire burned approximately 1,000 acres, three percent of which was on tribal lands (about 30 acres).
North Fork Rancheria Tribal Officials referenced a Cal Fire report stating the Mission Fire cost $15 million, or
$15,000 per acre. Alternatively, the tribal officials noted that it costs about $2,000 per acre to clear brush as a
preventative measure.
July 29, 2016: Fork Fire
A structure fire spread to vegetation on Road 225 in North Fork. Three structures were lost, and 200 structures
were threatened. Mandatory evacuations were ordered for residents of the Mill Compound, Douglas Ranger
Station, Cascadel Road, Wakova Lane, De Na Lane, Tu Nobi Way, and Poy Ah Now Road. In all, 20 to 30 acres were
burned.103
July 25, 2015: Willow Fire
The Willow Fire burned more than 5,700 acres near North Fork. The fire burned for a week. Its proximity to North
Fork, South Fork, and Cascadel Woods prompted mandatory evacuations.104
June 18, 2015: Corrine Fire
A five-acre spot fire that started over a mile from the Corrine Fire prompted evacuations in North Fork and burned
just west of Road 225. Road closures includes parts of Road 200, Road 225, Road 233, and Road 235.105 According
to Cal Fire, the Corrine Fire burned over 920 acres.
July 2014: French Fire
The French Fire burned over 13,800 acres in the Rock Creek drainage area, east of North Fork. During this fire,
North Fork Rancheria’s Old Mill Site was used by firefighting personnel.
July-August 2013: Aspen Fire
The Aspen Fire was ignited by lightning and burned over 21,000 acres of forest between Mammoth Pool and
Huntington Lake. Over 1,800 fire personnel responded to the fire, and the cost in manpower and equipment alone
(not damages) was estimated at $23.4 million. While this fire did not burn on the North Fork Rancheria lands, the
tribe’s Old Mill Site and Community Center were used as facilities during response.106

103

104

105

106

Flanagan, K. (2016). Evacuations Ordered in Fork Fire. Sierra News Online. Retrieved from
https://sierranewsonline.com/evacuations-ordered-in-fork-fire/.

Miracle, V. (2015). Willow Fire now 5,702 acres, 95 percent contained. ABC 30 Action News. Retrieved from
http://abc30.com/news/willow-fire-now-5702-acres-95-percent-contained/898819/.

Clugston, G. (2015). Evacuations in North Fork as Corrine Fire Spots East. Sierra News Online. Retrieved from
https://sierranewsonline.com/evacuations-in-north-fork-as-corrine-fire-spots-east/.

Tuell, T. (2013). Crews continue to fight Aspen Fire. Sierra Star. Retrieved from
http://www.sierrastar.com/news/article87798877.html.
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Extent
Wildfire extent can be determined by size, such as area burned. The largest fire to burn on the North Fork
Rancheria’s lands was an unnamed fire in 1939 that burned over 35,300 acres (including tribal and non-tribal
lands). More recently, the fire that burned the greatest amount of North Fork Rancheria tribal lands was the 2017
Mission Fire, which burned a total of 1,000 acres, including approximately 30 acres of tribal land. Larger, more
damaging fires are possible.

Probability of Future Events
Wildfire events will be an ongoing occurrence on the North Fork Rancheria and its lands. The likelihood of wildfires
increases during drought cycles and abnormally dry conditions. Dry, windy conditions with an accumulation of
vegetative fuel (such as dead trees) could create conditions for a large fire that spreads quickly. Fire data indicated
29 fires directly impacted the North Fork Rancheria between 1911 and 2017. This results in approximately one fire
every four years occurring on the North Fork Rancheria or tribal land. Drier dry seasons are expected for the area
as the climate changes, along with warmer temperatures, which will likely increase the frequency and intensity of
wildfire occurrences. In addition, more severe and frequent drought cycles are likely to stress trees, leading to
increased tree mortality. In return, the amount of vegetative fuel for fires will increase as well. A probably of
“highly likely” (greater than 90 percent annual probability) was assigned for the wildfire hazard.

Vulnerability Assessment and Estimation of Losses
It is assumed that all current and future buildings, critical facilities, cultural resources, land holdings, and
populations are at risk to wildfire. Much of the North Fork Rancheria’s land and many of its assets are located in
the foothills of the Sierra Nevada National Forest. The area’s steep slopes and forested character make it
particularly vulnerable to wildfires. The tribe is determined to implement mitigation strategies to lessen the
wildfire threat. They currently employ firebreaks to mitigate the spread of wildfires. Additional activities can be
found in the Capability Assessment Chapter.
Despite these efforts, the wildfires continue to occur. Therefore, all current and future assets including critical
facilities, residences, infrastructure, and cultural resources, along with the tribe’s population, are considered at risk
to wildfires. Wildfires can result in property damages, infrastructure damages (such as damaged power lines and
utility poles), decreased air quality, injuries, and death. During wildfires, utilities may turn off power preemptively
to prevent the accelerated spread of wildfires (e.g., equipment sparking) and to accelerate recover and restoration
after a fire. Areas that do not experience burning may still experience damages or injuries due to smoke. Fires also
interrupt business and/or result in road closures impacting accessibility. In addition, disruption may occur if the
North Fork Rancheria’s critical facilities need to be used during firefighting efforts, as occurred during the French
Fire.
Wildfires typically occur with at least a few hours of warning for evacuations to take place. However, in some
instances (e.g., dry, windy conditions) wildfires can spread rapidly and leave communities with less than an hour
warning.
Without consistent reports of damage, it is difficult to estimate the North Fork Rancheria’s annualized losses from
wildfires. However, given major fires, it is assumed that losses may have occurred. Further, indirect losses, such as
economic losses due to evacuation are also possible. Evacuations were required for several fires, as noted above.
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Fire season in California was historically contained to summer and fall months. However, many cite that the season
is becoming year-round, and there is agreement that the season has expanded. It is starting earlier, sometimes in
April and ending later. This is largely due to earlier snow melt caused by rising temperatures and warmer summer
temperatures. In general, wildfires in the western U.S. are increasing in size and frequency.107 The severity of
wildfires largely depends on fuel, weather, and terrain.
The primary source of fuel in the planning area is the surrounding forest lands. Fires that have a large fuel source,
such as trees, are difficult to contain once ignited. Further, increased fuel, potentially due to lack of wild or
prescribed fire, down trees from wind events, or dead trees from pest infestations or drought can also impact
wildfire severity. As discussed in the Pest, Diseases, and Invasive Plant Species profile, large swaths of the Sierra
National Forest surrounding the North Fork Rancheria have succumbed to drought and bark beetle infestation in
recent years, leaving large areas of dead trees that can catch fire easily and burn quickly. Figure 64 shows areas on
and around the North Fork Rancheria WUI hazard areas along with areas that have observed tree mortality, as
determined in a 2016 aerial survey.

107Dennison,

P. E., S. C. Brewer, J. D. Arnold, and M. A. Moritz (2014), Large wildfire trends in the western United States, 1984–
2011, Geophys. Res. Lett., 41, 2928–2933, doi:10.1002/2014GL059576.
http://onlinelibrary.wiley.com/doi/10.1002/2014GL059576/abstract
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Figure 65. Tribal Assets in WUI Hazards Areas and Tree Mortality Areas
The weather also has major implementation on wildfire risk. Wind can make it very difficult to fight fires. Luckily,
Mono Wind events are most common during winter months, when wildfire risk is lowest. Rain can work in the
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favor of fighting wildfires, helping to quell flames and moisten fuel sources. Terrain, including both slopes and
barrier features, can impact the spread of fire. Fire tends to move faster uphill. Barriers, such as lakes and
highways, can slow the spread of wildfires. Lastly, drought can impact the severity of wildfire and the ability to
fight it.
Some areas or structures may be more vulnerable than others. Buildings that are not up to the California Uniform
Building Code may be more vulnerable to wildfires. Building material and landscaping around the buildings can
also impact vulnerability. For example, wood shakes can ignite quickly due to embers. Pine needles may also catch
roofs on fire if there are blowing embers in the area. The vegetation around a structure can also impact risk.
Keeping a buffer area (defensible space) between the woodlands and structure can decrease risk. In addition,
there are proactive landscaping schemes that can be used such as avoiding pine straw and mulch.
Burned areas are subject to increased erosion resulting in the siltation of creeks, streams, and rivers. This can
result in channel aggradation (wider, slower channels). Steeps slopes are also destabilized due to the burning of
vegetation. Burned areas, combined with heavy rain, present a serious risk of landsliding and rockfalls. Highest
risks areas are on or adjacent to steep slopes.
Tribal Assets
A GIS analysis was used to determine the tribal assets at risk to the wildfire hazard. The University of Wisconsin’s
Wildland Urban Interface (WUI) spatial data was used to indicate vulnerability. Assets found to be located on lands
in the WUI (interface and intermix) were located in Areas 1 and 2. In total, over 60 percent of North Fork
Rancheria’s assets and over $13.7 million, or 56 percent, of total assets are considered potentially at-risk wildfires.
Details regarding vulnerable assets a presented in Table 38, and Figure 65 (Area 1 on the WUI base map, Figure 66)
and Figure 67 (Area 2 on the WUI base map, Figure 68) show tribal assets in relation to WUI areas. All of North
Fork Rancheria’s tribally owned roads are considered at-risk to landslides at one or more segments. However, it
should be noted that structures outside of the WUI are also at-risk; many of the historic reported wildfires on the
North Fork Rancheria did not occur inside of the WUI.
Table 38. Summary of North Fork Rancheria Assets in the WUI
Asset Type

Number

%

Approximate Total
Value At-Risk

%

Convenience Store

1

100%

$354,844

100%

Critical Facility

4

44%

$4,924,862

40%

Cultural Resources

17

89%

$2,000,000

100%

Land Parcel

2

20%

--

--

Residences

16

62%

6,483,039

65%

Tribal Council Meeting
Space

0

0%

$0

0%

TOTAL ASSETS POTENTIALLY
AT-RISK

40

61%

$13,762,745

56%
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Figure 66. North Fork Rancheria Tribal Assets in the WUI – Asset Area 1
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Figure 67. North Fork Rancheria Tribal Assets in the WUI – Asset Area 2
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A total of four tribal critical facilities are located in WUI hazard areas. Specific critical facilities and their
vulnerability are detailed in Table 39. Figure 67 shows tribal assets in relation to WUI areas. All eight of the tribe’s
critical facility buildings have metal roofs, which can work to mitigate the potential to catch of fire due to floating
cinders. However, all of these buildings are made of wood, except for the Madera County Fire Station 11, which is
steel. Wooden buildings are more vulnerable to catching fire and will likely burn faster in the event that a fire
reached the structure.
Table 39. North Fork Rancheria Critical Facilities in the WUI
Name

Booster Pump Station & Backup Generator

Total Approximate
Value

$69,644

Community Center

$1,291,808

Family Wellness Youth Center

$1,128,604

Manzanita Plaza/Tribal Govt Offices

$2,434,806
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Figure 68. North Fork Rancheria Tribal Critical Facilities in WUI Areas
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Climate Change Impacts
Climate change can be expected to increase wildfire frequency and severity on the North Fork Rancheria and its
tribal lands. Warmer temperatures cause drought conditions by reducing soil moisture, which in turn creates an
environment conducive to wildfires. Average maximum temperatures on the North Fork Rancheria are projected
to increase from a baseline of 71.8°F to upwards of 76.1°F by 2050 and 81.3°F by 2099 (Figure 68, located in the
Extreme Heat hazard profile, shows the projected increase in average maximum temperatures on the North Fork
Rancheria under different emissions scenarios and timelines).
In addition, climate change may create an environment in which pests such as the bark beetle thrive, and droughtstressed trees and vegetation cannot overcome infestations. Dead trees and vegetation can become fuel for
wildfire to ignite and spread quickly. Abatement programs to manage pests and remove dead/infested trees could
reduce the impact that dead vegetation may have on wildfires.

WINTER STORMS AND SNOW
Description
A winter storm is an event in which varieties of precipitation are formed that only occur at low temperatures, such
as snow, sleet, freezing rain or ice. Snow storms generally occur with the clash of different types of air masses,
with differences in temperature, moisture, and pressure; specifically, when warm moist air interacts with cold dry
air. Snow storms that produce a lot of snow require an outside source of moisture, such as arctic air from Alaska.
Severe winter weather typically results in a winter weather watch, warning, and/or advisory. During a severe
winter weather event, one or more of the following types of weather, as defined by the National Weather
Service108, occur:
Winter Storm: A winter storm is generally defined as one capable of heavy snow or significant ice accumulations.
Winter Weather: Winter Weather is generally defined as a low-pressure system that produces a combination of
winter weather (snow, freezing rain, sleet, etc.).
Heavy Snow: A heavy snow is generally an accumulation of four inches or more of snow within 12 hours or less, or
six inches of snow accumulated within 24 hours or less.
Blizzard: A blizzard is a severe snow storm with winds in excess of 35 mph and considerable falling or blowing
snow (visibility of less than a 1/4 mile).
Ice Storm, Sleet, and Freezing Rain: An ice storm is defined as a storm with significant amounts of freezing rain
and is a result of warm air in between two layers of cold air. With warmer air above, falling precipitation in the
form of snow melts, then becomes either super-cooled (liquid below the melting point of water) or re-freezes. An
ice storm typically has a coating of at least ¼ inch of ice or greater.

108

National Weather Service Glossary (2017). NOAA. Retrieved November 1, 2017 from
http://w1.weather.gov/glossary/index.php?word=winter+storm.
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In the former case, super-cooled droplets can freeze on impact (freezing rain), while in the latter case, the refrozen water particles are ice pellets (or sleet). Sleet is defined as partially frozen raindrops or refrozen snowflakes
that form into small ice pellets before reaching the ground. They typically bounce when they hit the ground and do
not stick to the surface. However, it does accumulate like snow, posing similar problems and has the potential to
accumulate into a layer of ice on surfaces. Freezing rain, conversely, usually sticks to the ground, creating a sheet
of ice on the roadways and other surfaces.
Winter storms are defined differently in various parts of the country relevant to their standard weather. Two
inches of snow may create serious disruptions to traffic in areas where snowfall is not expected; however, this may
be considered a light dusting in regions where snowfall is typical. Therefore, there are multiple ways in which to
measure a winter storm, based on snowfall, temperatures, wind speeds, societal impact, etc. North Fork Rancheria
lies within the San Joaquin Valley/Hanford, CA, NWS Forecast Office, which defines regional standards for severe
winter weather events.
In addition to precipitation associated with severe winter storms, extreme cold events, especially those caused by
the combined effects of wind and cold temperatures, can occur during a severe winter storm. However, extreme
cold events have been included as a separate hazard as they are not always associated with winter storms.

Location
It is assumed that the entire North Fork Rancheria is exposed to winter storms and snow. Areas of higher
elevation, such as the North Fork Rancheria, are at higher risk for winter weather and snow accumulation as
opposed to the areas in Clovis and Fresno.

Previous Occurrences
The NCEI Storm Events Database reports winter storm and snow events by county. Therefore, winter weatherrelated event data solely for the North Fork Rancheria is not available. Due to the regional nature of these events,
events occurring in Fresno and/or Madera Counties were pulled in order to indicate the number and severity of
previous occurrences impacting the North Fork Rancheria. However, it is likely that not all events occurring in the
two counties impacted the North Fork Rancheria. Likewise, because the North Fork Rancheria has property in
North Fork, Clovis, and Fresno, it is possible that some events impacted certain North Fork Rancheria properties
but not others.
It is known that winter weather is a regular occurrence for the North Fork Rancheria during the winter months. The
tribe reports getting snow several times a year, but notes that heavy snow is rare, as indicated by Figure 24, which
shows that average snowfall in the North Fork Rancheria is less than half an inch per day, even in winter months.
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Figure 69. Average Daily Snowfall in North Fork Rancheria, CA109
Because mild winter weather events are expected, they are not always reported, especially if no injuries or
damages are associated with the event. There have been 305 NCEI reported winter weather and snow events in
Madera and Fresno Counties, which resulted in 3 deaths, no injuries, and over $4 million in property damages
(2017 dollars). Details for extreme cold events are presented in Table 40, and details for events resulting in
damages or casualties impacting the planning area are presented below.
Table 40. NCEI Previous Winter Weather-Related Occurrences (1996-2017)
Event Type

Number of
Events

Deaths/Injuries

Property Damages
(2017 dollars)

Winter Weather

58

1/0

$335,610

Winter Storm

181

2/0

$3,728,805

Heavy Snow

66

0/0

$0

Blizzard

0

--

--

Ice Storm

0

--

--

Sleet

0

--

--

305

3/0

$4,064,414

TOTAL

109

Daily Snowfall Average – North Fork (2016). Western Regional Climate Center. Retrieved November 15, 2017 from
https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca6252.
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NCEI Event Details:
•

March 26, 2011: Thunderstorms and showers moved east into the foothills of Madera and Mariposa
Counties, where the heavy rains triggered rock and mud slides. Local media reported that the roof of a
vacant store at Shaver Lake (approximately 12 miles from the North Fork Rancheria) collapsed on March
26th due to 6 feet of snow accumulation on the roof. Damages for this event were reported at $295,510.

Extent
Severe winter weather extent can be measured in several ways, including snowfall accumulations or damages.
According to the Western Regional Climate Center, record snow depth in North Fork was 20 inches (Figure 69). The
most damages reported during a single winter-related weather event was during a winter storm in March 2011,
which reportedly caused $1.8 million (2017 dollars) in property damages to the region. It should be noted that
more extreme winter weather events are possible for North Fork Rancheria.

Figure 70. Average Daily Snowfall in North Fork, CA110

Probability of Future Events
Some type of winter weather is expected to strike the North Fork Rancheria and its lands every year. It is only a
matter of how severe and how many such events might occur in a particular year that is difficult to predict in
advance. Based on a reported 305 events in 17 years, Fresno and Madera counties have historically experienced 18

110

Daily Snowfall Average – North Fork (2016). Western Regional Climate Center. Retrieved November 15, 2017 from
https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca6252.
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severe winter weather events per year. Without more detailed data, it is difficult to know exactly how many events
the North Fork Rancheria experiences each year.
When determining future probability, the historic frequency must be considered along with potential future
conditions. It is difficult to quantify the impact climate change will have on the future occurrence of severe winter
weather events, but the tribe has noted a decrease in snowfall over the years. Projected increased in temperatures
with a projection increase in precipitation (which typically falls during winter months) may indicate that more
precipitation will fall as rain, freezing rain, or sleet rather than snow. Based on the above, the probability assigned
to the severe winter weather hazard is highly likely (greater than 90 percent annual chance).

Vulnerability Assessment and Estimation of Losses
All current and future buildings, infrastructure, land holdings and populations are considered at risk to severe
winter weather. Potential annualized loss from severe winter weather events is estimated at $1,449 (2017 dollars).
However, this value is for Madera and Fresno counties, including North Fork Rancheria. It is difficult to determine
an exact value for the North Fork Rancheria and its assets without detailed historic data, but losses would likely be
negligible. Annualized losses are based on reported damages; it is possible that damages on the Rancheria due to
winter storms has gone unreported and are therefore not captured in the annualized loss estimate.
The weight of heavy snowfall accumulation can cause roofs to collapse, as was the case with the structure near
Shaver Lake during the March 2011 storm. It can also result in downed trees and branches. In addition, snow and
ice accumulations can damage communication infrastructure and power lines. Resulting power outages can last for
several days.
Health hazards related to walking and snow removal are frequent and life-threatening. Slips and falls attributed to
slick ground conditions can result in serious injury including fractures, broken bones, and shattered hips,
particularly to the elderly. Middle-aged and older adults are susceptible to heart attacks from shoveling snow.
Dangerous driving conditions frequently occur during and shortly after severe winter storms. While vehicular
accidents are often caused by the driver’s lapse in judgment, the weather and its impact on roads are also a major
factor. Blowing snow, ice, and slush create slippery pavement making vehicle travel less safe during and
immediately following winter storms. Blizzards can create whiteout conditions, resulting in low to no visibility of
roadways. Icy road conditions cause automobile crashes, resulting in injuries and loss of life.
Severe winter weather can result in the need to close schools, airports, and employment centers. In extreme
cases, sheltering and evacuations may be required, especially if prolonged power outages are expected.
Climate Change Impacts
The effect of a changing climate on winter weather events is difficult to determine. Increasing temperatures may
decrease the frequency and severity of winter storm events impacting the North Fork Rancheria and its assets.
However, increased precipitation, which typically falls during the area’s winter months, is projected in increase. An
increase in precipitation while temperature at near or below freezing may result in more winter storms. It is
possible that precipitation will be more likely to fall as freezing rain or sleet rather than snow. Overall, fewer cold
days and extreme cold temperatures will likely lead to less severe winters on the North Fork Rancheria.
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AIR QUALITY
Description
Air quality is an important factor for maintaining the public health of a community. Poor air quality is associated
with health problems such as respiratory illnesses (e.g., asthma, infections), eye, nose and throat irritation, and
cardiovascular problems (e.g., heart attacks).
Air quality is typically determined by two factors, ground ozone levels and particulate matter concentrations111:
Ground ozone (O3, or smog) forms when nitrogen oxides and volatile organic compounds (VOCs) react in the
presence of heat and sunlight. These chemicals are released into the air by motor vehicle exhaust, factory
emissions, gasoline vapors, and chemical solvents. Ground ozone is known to trigger lung and respiratory illnesses,
such as asthma, lung inflammation, wheezing, and coughing.
Particulate matter, such as dust, dirt, soot, and smoke, are particles suspended in the air and breathed in by
humans, livestock, and wildlife. Particles can be emitted into the air by motor vehicles, factory emissions,
construction sites, and wood burning stoves. Smoke from wildfires also contribute to particulate matter in the air.
Particulate matter can cause chronic bronchitis, asthma, coughing, painful breathing, and cardiovascular problems.

Location
Due to its topography, the entire San Joaquin Valley is impacted by poor air quality. Pollutants in the air are
trapped in the valley by the surrounding mountain ranges. It is assumed that the entire North Fork Rancheria and
its assets are exposed to poor air quality.

Previous Occurrences
North Fork Rancheria is located within the San Joaquin Valley Air Pollution Control District. The San Joaquin Valley
is known for having some of the worst air quality in the nation, and regularly fails to meet federal health standards
for ground ozone and particulate matter. Sources of pollution in the valley include heavy truck traffic on Highway
99 and Interstate 5, diesel-burning trains, and tractors, wood-burning stoves, and wildfires. In an attempt to
achieve air quality standards a set of federal regulations, along with more stringent state and local initiatives, have
been implemented.
The California Air Resources Board provides statistics on ground ozone and particulate matter concentrations.
Because the Board reports air quality by basin, air quality measurements specific to North Fork Rancheria could
not be obtained. However, due to the regional nature of air quality issues, it can be assumed that when one or
more areas in the basin was experiencing poor air quality, all or part of the North Fork Rancheria and its assets
were also experiencing similar air quality conditions. The California Air Resources Board reports data on air quality
conditions from 1999 through 2017 for particulate matter concentrations112 and from 1975 through 2017 for

Why Air Quality is Important (n.d.) National Weather Service. Retrieved November 1, 2017 from
http://www.nws.noaa.gov/airquality/.
112 California Air Quality Resources Board (2017). Trends Summary: PM2.5 Statistics. Retrieved November 1, 2017 from
https://www.arb.ca.gov/adam/trends/trends2.php.
111
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ground level ozone.113 Figure 70 shows the estimated number of days per year that particulate matter
concentrations in the San Joaquin Valley Air Basin exceeded the national 24-hour standard of 35 micrograms per
cubic meter.
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Figure 71. Number of Days Per Year Exceeding the National Standard for Particulate Matter in the Air (San
Joaquin Valley Air Basin)
Similarly, Figure 71 shows the number of days per year that the California state 1-hour observation standard for
ozone (0.09 parts per million (ppm)) was exceeded, as well as the number of days that the state 8-hour average
standard (0.070 ppm) was exceeded in the San Joaquin Valley air basin. Figure 72 shows the yearly maximum
recorded concentration of ozone (ppm) in the San Joaquin Valley air basin compared to the state standard for 1hour observations and 8-hour averages.
The basin experienced as few as 25 days and as many as 200 days per year where multiple air quality standards
were exceeded, indicating a long-term air quality issue. However, in general the basin has shown signs of slowly
improving air quality. Although the basin experienced peaks in particulate matter concentrations in 2002, 2008,
and 2013, concentrations have been declining overall since data collection began in 1999. Tribal lands have been
classified as non-attainment for air quality. The data also shows that the number of days where ozone standards
were exceeded, as well as the yearly maximum concentration of ozone, are gradually declining. Specifically, data
shows that the number of days per year where ozone exceeded federal standards has been declining since the
early 2000s. Further, there has been a downward trend in recorded yearly maximums of ozone since data
collection began in 1976. This steady decline in the concentration of ozone is possibly attributable to the 1970
Clean Air Act.

113

California Air Quality Resources Board (2017). Trends Summary: State Ozone Statistics. Retrieved November 1, 2017 from
https://www.arb.ca.gov/adam/trends/trends2.php.
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Figure 73. Yearly Maximum Ozone Concentrations in the San Joaquin Valley Air Basin
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Extent
Air quality extent can be measured in terms of the number of days standards for air quality parameters are
exceeded, or by the maximum concentration of pollutants in the air. The highest number of days per year in which
the 1-hour standard for ozone was exceeded is 156 days (occurring in 1987 and 1988). Likewise, the highest
number of days per year in which the 8-hour standard was exceeded is 200 days (occurring in 1988). Further, the
highest concentration recorded during a 1-hour observation was 0.220 ppm in 1976, and the highest concentration
recorded for an 8-hour average was 0.155 ppm in 1977. While there is a downward trend, it should be noted that
higher levels of poor air quality are possible.

Probability of Future Events
Poor air quality conditions have been reported in every year on record for the air basin that contains North Fork
Rancheria and its assets. In addition, projected higher temperatures and more frequent high heat days projected
for the future will likely have a negative impact on air quality in the planning area (see Vulnerability Assessment,
below). Based on reported information, a probability of “highly likely” (greater than 90 percent annual probability)
was assigned to the air quality hazard. It should be noted that while specific events may cause a peak in poor air
quality measurements (e.g., a wildfire), general poor air quality conditions are likely to span several months, or
even years, adding to the probability of occurrence.

Vulnerability Assessment and Estimation of Losses
Poor air quality is unlikely to have a direct impact on buildings and critical facilities; however, it may cause indirect
impacts such as taxing HVAC systems at a higher than normal rate. Poor air quality does have significant impacts
on public health. Therefore, all current and future populations on the North Fork Rancheria are considered at risk
to poor air quality. Poor air quality, such as high concentrations of ground ozone and particulate matter, can cause
the following health issues:
•
•
•
•
•

Eye, nose, and throat irritation
Wheezing, coughing, and breathing difficulties
Respiratory ailments, such as asthma or other lung problems
Increased risk of cardiovascular ailments and heart attack
Increased risk of cancer (due to long-term exposure)

Some populations have increased vulnerability to poor air quality, including children, the elderly, and individuals
with prior heart or lung diseases. When ground ozone levels and particulate matter concentrations are high, it is
recommended that vulnerable populations take proper precautions (such as wearing a breathing mask or staying
indoors) and that all individuals postpone outdoor exercise.
Loss estimates from poor air quality are difficult to determine, as no damage figures have been reported. Losses
due to air quality issues may be from individual medical costs or cancellation of outdoor events during periods of
poor air quality or smoke, which can result in economic losses.
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Climate Change Impacts
Because ground ozone needs heat and sunlight to form, hot temperatures worsen air quality by exacerbating
ground ozone levels. North Fork Rancheria is projected to have increases in average maximum temperature as well
as the number of high heat days per year (above 101 degrees – see Extreme Heat profile). With projected higher
temperatures and more frequent high heat days, it can be assumed that climate change will have a negative
impact on air quality in the planning area. In addition, higher wildfire susceptibility due to increased drought and
high temperatures could also negatively impact air quality, as smoke from wildfires worsens air quality. The North
Fork Rancheria experienced smoke from the 2018 Camp Fire and has historically been impacted by smoke from
wildfires outside the immediate area.

DAM FAILURE
Description
A dam is an artificial barrier constructed across a stream channel or a man-made basin for the purpose of storing,
controlling or diverting water. Dams typically are constructed of earth, rock, concrete or mine tailings. The area
directly behind the dam where water is impounded or stored is referred to as a reservoir.
A dam failure is the partial or total collapse, breach or other failure of a dam that causes flooding downstream.
Dam failures can result from natural events such as a flood event, earthquakes or landslides, human-induced
events such as improper maintenance, or a combination of both. In the event of a dam failure, the people,
property and infrastructure downstream could be subject to devastating damage.
Dam failures can result from one or more of the following:

4 Prolonged periods of rainfall and flooding (the cause of most failures);
4 Inadequate spillway capacity resulting in excess flow overtopping the dam;
4 Internal erosion caused by embankment or foundation leakage;
4 Improper maintenance (including failure to remove trees, repair internal seepage problems, maintain
gates, valves and other operational components, etc.);

4 Improper design (including use of improper construction materials and practices);
4 Negligent operation (including failure to remove or open gates or valves during high flow periods);
4 Failure of an upstream dam on the same waterway;
4 Landslides into reservoirs which cause surges that result in overtopping of the dam;
4 High winds which can cause significant wave action and result in substantial erosion; and
4 Earthquakes which can cause longitudinal cracks at the tops of embankments that can weaken entire
structures.

Dam regulation and classification in California:
The California Department of Water Resources Division of Safety of Dams (DSOD) is responsible for regulating dams
in the State of California. The DSOD assigns hazard rating to the dams in the state based on the potential hazard to
property and life safety:
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•
•
•

High hazard: failure would likely result in the loss of life;
Significant hazard: failure could result in substantial property damage; or
Low hazard: failure would likely result in minimal property damage and loss of life is unlikely.

Location
The tribe has identified the Crane Valley Dam as a dam that has the potential to impact the planning area. The
Crane Valley Dam is approximately 4.5 miles north of the Rancheria’s North Fork location, at Bass Lake. Figure 73
shows the location of Crane Valley Dam and its inundation area.
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Figure 74. Crane Valley Dam Location and Inundation Area
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Previous Occurrences
One incident of flooding caused by a dam failure at Bass Lake was reported by North Fork Rancheria Tribal
Officials.

Extent
The extent of levee failure is infeasible to determine given minimal historic incidents and limited details associated
with the reported event. Damaging events are possible.

Probability of Future Events
Given that only one historic failure has been reported, the probability assigned to this hazard is unlikely (less than
1 percent annual chance).

Vulnerability Assessment and Estimation of Losses
All current and future buildings, critical facilities, cultural resources, land holding and populations in dam
inundation areas are considered at risk to dam failure on the North Fork Rancheria. Those members and assets
located on and near Amber Lane and Mammoth Pool Road has the greatest risk to being impacted by the Crane
Valley Dam Inundation Area. Assets located outside of North Fork are not at risk to dam failure. No dollar losses
are reported as a result of dam failure on the North Fork Rancheria or tribal lands. Without historic loss data,
annualized losses are infeasible to calculate.
Tribal Assets
Crane Valley Dam inundation area data was provided by North Fork Rancheria Tribal Officials. A GIS analysis was
completed to determine tribal assets potentially at-risk to flooding from dam failure. Ten tribal assets are located
in the mapped Crane Valley dam inundation area, including eight residences, one critical facility (Manzanita
Plaza/Tribal Govt Offices), and one cultural resource. These assets are all located in Area 1, as shown in Figure 74.
These assets total just under $6 million, or 24 percent of tribal asset value. Table 41 presents details on the assets
potentially at risk to the failure of Crane Valley Dam.
Table 41. North Fork Rancheria Assets Potentially At-Risk to Dam Failure
Asset Type

Number

%

Approximate Total
Value At-Risk

%

Convenience Store

0

0%

0

0%

Critical Facility

1

21%

$2,434,806

20%

Cultural Resources

1

5%

--

--

Land Parcel

0

0%

--

--

Residence

8

31%

$3,381,013

34%

Tribal Council Meeting Space

0

0%

$0

0%
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Asset Type
TOTAL ASSETS POTENTIALLY AT-RISK

Number
10

%
15%

Approximate Total
Value At-Risk
$5,815,819

%
24%
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Figure 75. North Fork Rancheria Assets in the Crane Valley Dam Location and Inundation – Area 1
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PESTS, DISEASES, AND INVASIVE PLANT SPECIES
Description
Countless species of insects and animals live in, on, or among crops, livestock, trees, and other natural areas. While
some are harmless, others have the ability to decimate the local ecosystem. For example, trees may be weakened
during a drought and become more susceptible to pests that would otherwise be relatively harmless.114 In
addition, if unchecked by local predators, invasive species’ populations can grow in numbers that are detrimental
to the flora the invasive species might use as a food source. Furthermore, some pests may cause a problem by
carrying and spreading disease. Pests and diseases can result in ecological and economic disasters by impacting
natural areas, tourism, and agriculture. They can also result in an increase in food prices or in food shortages.
Similarly, non-native plant species can outcompete native species, also impacting natural areas, forests, and
tourism. Perhaps the greatest threat to North Fork Rancheria from pests and diseases are those that destroy or
take over large expanses of forest or woodland areas, which increases wildfire risk due to increased fuel load.
Similarly, trees weakened or killed from pests have the potential to cause increased wind damage from downed
trees or fallen limbs.115
Many different pests have the potential to impact the planning area, including different insect species. Chewing
insects strip plants of leaves, boring insects bore into plant stem or roots, and sucking insects suck liquid out of
leaves and stems. Although not comprehensive of all pests that could impact the planning area, below are a list of
pests, diseases, and non-native plant species that have been identified has a potential threat on or near the North
Fork Rancheria:

Bark Beetles
Native bark beetles are a major cause of tree mortality in California. In fact, California is facing the worst epidemic
of tree mortality in recent history with 129 million trees dead across the state, largely due to the bark beetles.
Specific species of bark beetles include the mountain pine beetle, fir engraver beetle, western pine beetle, Jeffrey
pine beetle, and pine engraver beetle. Bark beetle outbreaks are typically triggered by drought, when trees are
stressed. Bark beetles kill trees by feeding on the inner bark of a tree, cutting of its ability to transport nutrients.
Stressed trees are less able to fight off bark beetle infestations. In the case of an attack by a large number of bark
beetles, even healthy trees may be unable to ward off the attacking beetles.116 Many species of conifers, such as
pines, firs, and cedars, are susceptible to bark beetles. Figure 75 shows bark beetle damage on the North Fork
Rancheria. Vegetation management, or thinning, is the most effective tool for reducing tree mortality from bark
beetles, as it reduces competition among trees for resources, and lowers the potential for large wildfires. Thinning
is a priority around forested communities and recreational sites.117 Tree mortality from bark beetles, along with

2013 Imperial County Multi-Jurisdictional Hazard Mitigation Plan
2013 California State Hazard Mitigation Plan, Section 6.6.1
116 Bark Beetles in California Conifers (2015). USDA. Retrieved November 2, 2017 from
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5384837.pdf.
117 Bark Beetles and Vegetation Management in California (n.d.). USDA Forest Service. Retrieved November 2, 2017 from
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsbdev3_045320.pdf.
114
115
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other relevant data (fire threat, treatment projects) can be viewed using Cal Fire’s Tree Mortality Viewer
(http://egis.fire.ca.gov/TreeMortalityViewer/).

Figure 76. Bark Beetle Damage on the North Fork Rancheria
Scotch Broom
Scotch broom is flowering shrub introduced to California in the mid-1800s. The plant is pervasive in the Sierra
Nevada’s, with an estimated 500,000 acres in the Sierra Nevada foothills. Scotch broom is known to outcompete
native species and is recognized by the USDA Forest Service118 as a fire threat as it burns easily and can quickly
spread a fire from the understory into a canopy.119

Invasive Plants of California. (n.d.). USDA Forest Service. Retrieved November 2, 2017 from
https://www.fs.usda.gov/detail/r5/forest-grasslandhealth/invasivespecies/?cid=stelprdb5332103.
119 Invasive Species (2012). Sierra Forest Legacy. Retrieved November 2, 2017 from
https://www.sierraforestlegacy.org/FC_FireForestEcology/TFH_InvasiveSpecies.php.
118
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Yellow Starthistle
Yellow Starthistle is an invasive weed widespread throughout California, with a large distribution in the Sierra
Nevada. There is an estimated 12 million acres of yellow Starthistle in the state, or about 12% of the state’s land
base.
The following insects were identified in the Madera County Hazard Mitigation Plan as a threat. It should be noted
that some of the identified pests may pose a threat to the agricultural activities on the valley floor and may not
substantially impact the Rancheria. However, given the proximity, they bear mention:
•
•
•
•
•
•
•
•
•
•
•

Caribbean Fruit Fly
Mediterranean Fruit Fly
Melon Fly
Mexican Fruit Fly
Olive Fruit Fly
Oriental Fruit Fly
Apple Maggot
Gypsy Moth
Japanese Beetle
European Corn Borer
European Pine Shoot Moth

In addition to those listed above, the following weeds were identified in the Madera County Hazard Mitigation Plan
as having high threat potential. It should be noted that some of the identified pests may pose a threat to the
agricultural activities on the valley floor and may not substantially impact the Rancheria. However, given the
proximity, they bear mention:
•
•
•
•
•
•
•
•
•
•
•

Creeping water primrose
Downy brome
English Ivy
Eurasian watermilfoil
French broom
Giant reed
Himalayan blackberry
Jubatagrass
Klamath weed
Medusahead
Pampasgrass

•
•
•
•
•
•
•
•
•

Parrotfeather
Perennial pepperweed
Red brome
Saltcedar
South American spongeplant
Spanish broom
Spotted knapweed
Tree of Heaven
Water hyacinth

Location
It is assumed that the entire North Fork Rancheria is exposed to pests, diseases, and non-native plants.

Previous Occurrences
Most pest or invasive species infestations are ongoing, and do not have a definitive start and end date, such as a
wildfire or thunderstorm. Damages and the severity of infestations may vary from year to year. One notable
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infestation was reported by the tribe – the bark beetle infestation in recent years that has led to large swaths of
dead trees in the planning area. The U.S. Forest Service estimates that more than 102 million trees have died in
California’s forestlands since 2010, with the majority dying in 2015 and 2016. The die-off has been attributed to
drought-stressed trees that are susceptible to bark beetle infestations. The Sierra Nevada foothills, particularly
between the elevations of 4,500 and 6,000 feet, have been hardest hit. In 2015, California Governor Jerry Brown
declared a State of Emergency when the dead tree count reached 40 million.120 Figure 76 shows the number of
dead trees per acres in the planning area in 2016, and Figure 78 shows tree mortality by acreage near the
Rancheria using a 2016 aerial survey. The survey showed that, in 2016, the southern portion of the North Fork
Rancheria had between one and five dead trees per acre. Further, the North Fork Rancheria’s land holdings to the
west, off of Poy-ah-now Road and Mission Drive, had the highest amount of tree mortality, at 14 to 60 dead trees
per acre.

Figure 77. Dead Trees per Acre (2016) 121

120

Boxall, B. (2017). What all those dead trees mean for the Sierra Nevada. LA Times. Retrieved November 15, 2017 from
http://www.latimes.com/local/california/la-me-sierra-dead-trees-20170128-story.html.
121
Stevens, M. and Knoll, C. (2016). 26 million trees have dies in the Sierra since October, raising wildfire risk. LA Times.
Retrieved November 15, 2017 from http://www.latimes.com/local/lanow/la-me-ln-drought-dead-trees-20160622snap-story.html.
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Figure 78. Tree Mortality on and Around North Fork Rancheria, 2016 Aerial Detection Survey
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Extent
The extent of pest infestation and invasive species can be measured in terms of dead trees per acre. Based on the
2016 Aerial Detection Survey provided by the tribe, the highest concentrations of dead trees on the Rancheria and
its land holdings are located northeast of Mission Drive, with 60 dead trees per acre. The severity of pest
infestation can also be measured in terms of damage. No damage figures were available for the study area or the
state of California at the time of this plan. However, it can be assumed that costs stemming from the bark beetle
infestation would be substantial and would include the cost of cutting down and removing millions of dead trees.
Further, the value of the ecological services including mitigation the impacts of sun and flood provided by the trees
could be considered a cost. The loss of trees may also impact tourism around the region.

Probability of Future Events
Since there are no detailed records of historical occurrences, determining a probability based on past events is not
feasible. However, noting the current outbreaks and infestations, along with the threat of existing, new, or
unknown pests, diseases, and invasives, this hazard was assigned a probability of highly likely (greater than 90
percent annual chance). Further, with increasing drought frequency and intensity projected to increase, it is likely
that the frequency of pest infestations will also increase as trees and plants are weakened during prolonged
drought conditions.

Vulnerability Assessment and Estimation of Losses
All current and future assets and populations are considered at risk to pests, diseases, and non-native plant
species. North Fork Rancheria is vulnerable to direct and cascading impacts from pests, diseases, and invasive plant
species. For example, large swaths of dead trees attributed to bark beetle infestations make the North Fork
Rancheria more vulnerable to impacts from other hazards:
•
•

•

Dead trees act as fuel for wildfires, increasing the probability that a wildfire will ignite, and the likelihood
that the fire will spread and grow quickly;
Dead trees along hillsides and steep slopes make the area more vulnerable to landslides, mudslides and
debris flows during the rainy season, as tree roots are no longer able to hold soil in place. Loose soils that
become saturated and heavier and more likely to slide. In addition, the dead trees themselves become a
hazard when they slide down steep slopes at high speeds if they make contact with people, vehicles, or
structures; and
Dead trees and their limbs are more likely to be downed by storms and strong winds than healthy trees.
Falling trees present a hazard to pedestrians, vehicles, structures, and infrastructure, such as power lines.

In addition to the impacts described above, the Madera County Hazard Mitigation Plan describes the following
impacts from noxious, non-native weed species:
•
•
•
•
•
•

Loss of wildlife habitat and reduced wildlife numbers;
Loss of native plant species;
Reduced livestock grazing capacity;
Increased soil erosion and topsoil loss;
Diminished water quality and fish habitat;
Reduced cropland and farmland production; and
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•

Reduced land value and sale potential.

Without detailed records of historic occurrences or loss estimates, determining annualized loss not feasible.
Climate Change Impacts
As the climate changes, the North Fork Rancheria will likely have to contend with a wide range of pests, diseases,
and non-native species. Some existing species will adapt to changes, while others will not be able to thrive in new
conditions. Climate change also brings about the threat of new species that could not exist in the previous climate
but will thrive in future conditions. As temperatures in the planning area are expected to increase, and drought
events are projected to become longer and more frequent, trees and other vegetation may become more
susceptible to pests and diseases.
From the 2013 California State Hazard Mitigation Plan:
Continued climate change is likely to alter the abundance and type of many pests, lengthen pests’ breeding season,
and increase pathogen growth rates. For example, the pink bollworm, a common pest of cotton crops, is currently a
problem only in southern desert valleys because it cannot survive winter frosts elsewhere in the state. However, if
winter temperatures rise 3 to 4.5°F, the pink bollworm’s range would likely expand northward, which could lead to
substantial economic and ecological consequences for the state. Temperature is not the only climatic influence on
pests. For example, some insects are unable to cope in extreme drought, while others cannot survive in extremely
wet conditions.
Furthermore, while warming speeds up the lifecycles of many insects, suggesting that pest problems could increase,
some insects may grow more slowly as elevated carbon dioxide levels decrease the protein content of the leaves on
which they feed (California Climate Change Center 2006). Possible future strategies to address climate change
influences on insect pests and diseases might include:
•
•
•

Inventory and monitor invasive species that threaten crops
Downscale climate change data to allow informed decisions on biodiversity planning by farmers and rural
communities
Strengthen the dissemination of knowledge, appropriate technologies and tools to improve management
practices related to agricultural biodiversity and ecosystem services. The above strategies were derived
from Food and Agriculture Organization of the United Nations, Climate Change for Food and Agriculture,
Technical Background Document from the Expert Consultation, 2008, available at:
ftp://ftp.fao.org/docrep/fao/meeting/013/ai784e.pdf

Pets, Diseases and Invasive Species are a current and future threat to the North Fork Rancheria.

HAZARDOUS MATERIALS INCIDENTS
Description
Hazardous materials can be found in many forms and quantities that can potentially cause death; serious injury;
long-lasting health effects; and damage to buildings, homes, and other property in varying degrees. Such materials
are routinely used and stored in many homes and businesses and are also shipped daily on the nation’s highways,
railroads, waterways, and pipelines. This subsection on the hazardous material hazard is intended to provide a
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general overview of the hazard, and the threshold for identifying fixed and mobile sources of hazardous materials
is limited to general information on rail, highway, and local and FEMA-identified fixed HAZMAT sites determined to
be of greatest significance as appropriate for the purposes of this plan.
Hazardous material (HAZMAT) incidents can apply to fixed facilities as well as mobile, transportation-related
accidents in the air, by rail, on the nation’s highways, and on the water. Approximately 6,774 HAZMAT events
occur each year, 5,517 of which are highway incidents, 991 are railroad incidents, and 266 are due to other
causes.122 In essence, HAZMAT incidents consist of solid, liquid, and/or gaseous contaminants that are released
from fixed or mobile containers, whether by accident or by design as with an intentional terrorist attack. A
HAZMAT incident can last hours to days, while some chemicals can be corrosive or otherwise damaging over
longer periods of time. In addition to the primary release, explosions and/or fires can result from a release, and
contaminants can be extended beyond the initial area by persons, vehicles, water, wind, and possibly wildlife as
well.
HAZMAT incidents can also occur as a result of or in tandem with natural hazard events, such as floods, hurricanes,
tornadoes, and earthquakes, which in addition to causing incidents can also hinder response efforts. In the case of
Hurricane Floyd in September 1999, communities along the Eastern United States were faced with flooded
junkyards, disturbed cemeteries, deceased livestock, floating propane tanks, uncontrolled fertilizer spills, and a
variety of other environmental pollutants that caused widespread toxological concern.
Hazardous material incidents can include the spilling, leaking, pumping, pouring, emitting, emptying, discharging,
injecting, escaping, leaching, dumping, or disposing into the environment of a hazardous material, but exclude: (1)
any release which results in exposure to poisons solely within the workplace with respect to claims which such
persons may assert against the employer of such persons; (2) emissions from the engine exhaust of a motor
vehicle, rolling stock, aircraft, vessel or pipeline pumping station engine; (3) release of source, byproduct, or
special nuclear material from a nuclear incident; and (4) the normal application of fertilizer.

Location
As a result of the 1986 Emergency Planning and Community Right to Know Act (EPCRA), the Environmental
Protection Agency provides public information on hazardous materials. One facet of this program is to collection
information from industrial facilities on the releases and transfers of certain toxic agents. This information is then
reported in the Toxic Release Inventory (TRI). TRI sites indicate where such activity is occurring. There are no TRI
sites located on the North Fork Rancheria or its associated lands. Several TRI sites are located near the North Fork
Rancheria’s assets in the cities of Clovis, Fresno, and Madera, as shown in Figure 78.

122

FEMA, 1997.
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Figure 79. North Fork Rancheria Tribal Critical Facilities in WUI Areas
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Previous Occurrences
The U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration (PHMSA) lists
historical occurrences throughout the nation. A “serious incident” is a hazardous materials incident that involves:

4
4
4
4
4
4
4

a fatality or major injury caused by the release of a hazardous material,
the evacuation of 25 or more persons as a result of release of a hazardous material or exposure to fire,
a release or exposure to fire which results in the closure of a major transportation artery,
the alteration of an aircraft flight plan or operation,
the release of radioactive materials from Type B packaging,
the release of over 11.9 gallons or 88.2 pounds of a severe marine pollutant, or
the release of a bulk quantity (over 199 gallons or 882 pounds) of a hazardous material.

However, prior to 2002, a hazardous material “serious incident” was defined as follows:

4 a fatality or major injury due to a hazardous material,
4 closure of a major transportation artery or facility or evacuation of six or more persons due to the
presence of hazardous material, or

4 a vehicle accident or derailment resulting in the release of a hazardous material.
The Pipeline and Hazardous Materials Safety Administration incidents specific to the North Fork Rancheria and its
assets boundaries were not available in the PHSMA database. Therefore, incidents occurring in areas approximate
to the North Fork Rancheria were pulled, including the zip code for North and South Fork (93643) and the cities of
Clovis, Fresno, and Madera. Table 42 presents detailed summary of historic HAZMAT incidents reported in the
areas described above. Since 1971, 823 HAZMAT incidents have been reported; six in the City of Clovis, 806 in the
City of Fresno, and 11 in the City of Madera. There were no incidents reported in the applicable zip code for the
North Fork Rancheria’s lands in North Fork and South Fork. These incidents resulted in 19 injuries and just under
$616,000 (2017 dollars) in damages. Thirteen of the incidents are considered “serious incidents” as defined by the
Pipeline and Hazardous Materials Safety Administration. Table 43 details the mode of transportation involved in
each incident.
Table 42. Hazardous Materials Incident Summary for North Fork Rancheria and Its Assets
Number of
Number
Reported Damages Reported
Location
Incidents
Serious
(2017 dollars)
Deaths/Injuries
Incidents
Clovis
6
0
$0
0/0
Fresno
806
11
$567,521
0/19
Madera
11
2
$48,442
0/2
Total
823
13
$615,964
0/21
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Table 43. Hazardous Materials Incident Mode of Transportation Summary
Air Highway Rail
Total
Clovis
Fresno
Madera
Total

3
8
0
11

3
755
9
767

0
43
2
45

6
806
11
823

Extent
The extent of hazardous materials incidents can be defined in terms of amount of material released. According to
USDOT PHMSA, the largest hazardous materials incident reported in the planning area is a rail incident in 2010 that
resulted in the release of 8,000 liquid gallons of a corrosive material in the City of Fresno. However, incidents of
greater materials release are possible.

Probability of Future Events
The probability of hazardous materials events is difficult to determine given their unpredictability. Based on a
reported 823 events in 46 years from PHSMA, the cities associated with the North Fork Rancheria and its assets
counties have historically experienced approximately 18 hazardous materials incidents per year. However, it is
unlikely that all of these events impacted the North Fork Rancheria and its assets, especially since no incidents
were reported by the tribe specifically. Further, the proximity of several TRI sites near the North Fork Rancheria’s
assets outside of North Fork also increases the likelihood of hazard materials incidents. Using these factors as an
indicator, a probability of likely (10 to 90 percent annual probability) was assigned to this hazard.

Vulnerability Assessment and Estimation of Losses
Most hazardous materials incidents that occur are contained and suppressed before destroying any property or
threatening lives. However, they can have a significant negative impact. Such events can cause deaths or injuries,
or result in the closing of roadways, buildings, or facilities. In a hazardous materials incident, solid, liquid, and/or
gaseous contaminants may be released from fixed or mobile containers. Weather conditions will directly affect
how the hazard develops. Certain chemicals may travel through the air or water, affecting a much larger area than
the point of the incidence itself. Released chemicals can spontaneously combust and start fires. They can also
leach into soil and groundwater, runoff into water, and disburse into the air. Leeched chemicals present a public
health hazard as exposure can result in immediate or long-term health effects.
Non-compliance with fire and building codes, as well as failure to maintain existing fire and containment features,
can substantially increase the damage from a hazardous materials release. The duration of a hazardous materials
incident can range from hours to days. Warning time is minimal to none.
Annualizing the losses from HAZMAT incidents damage overtime results in an approximate value of $12,268
annually (2017 dollars). This value is for North Fork and South Fork (zip code 93643), City of Clovis, City of Madera,
and City of Fresno, including North Fork Rancheria and its assets. It is difficult to determine an exact value for the
North Fork Rancheria and its assets without detailed historic data, but losses would likely be negligible.
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In order to conduct the vulnerability assessment for this hazard, GIS analysis was used for fixed and mobile areas.
In both scenarios, two sizes of buffers—500 and 2,500 meters—were used. These areas are assumed to respect
the different levels of effect: immediate (primary) and secondary. Primary and secondary impact sites were
selected based on guidance from FEMA 426, Reference Manual to Mitigate Potential Terrorist Attacks Against
Buildings and engineering judgment.
For the fixed-site analysis, geo-referenced TRI sites near the North Fork Rancheria and its assets, along with
buffers, were used for analysis as shown in Figure 79. As shown, the North Fork Rancheria of Mono Indian’s assets
falling within secondary impact areas are located in Area 3 and Area 6 (detailed in Figure 80 and Figure 81). Neither
the North Fork Rancheria nor any of its assets are located in primary impact areas. In Area 3, the North Fork
Rancheria of Mono Indian’s 305-acre property (six of seven parcels) located adjacent to the City of Madera is
partially located within a TRI site secondary impact area. There is no structure value data associated with this land,
as it is currently vacant. Any future development on this property will be vulnerable to hazardous materials
incidents. In Area 6, one of the North Fork Rancheria’s assets, a residence valued at $386,323, is located within a
TRI site secondary impact area. No cultural resources were located in the TRI site impact areas.
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Figure 80. North Fork Rancheria Assets in TRI Site Impact Buffers
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Figure 81. North Fork Rancheria Assets in TRI Site Impact Buffers – Asset Area 3
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Figure 82. North Fork Rancheria Assets in TRI Site Impact Buffers – Asset Area 6
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For the mobile analysis, the major roads (highways 41, 99, and 180) and freight railroads, where hazardous
materials are primarily transported that could adversely impact people and buildings, were used for the GIS buffer
analysis. No major highways or railways were identified near the North Fork Rancheria or its assets in North Fork
and South Fork, but several were noted near the North Fork Rancheria’s assets in the cities of Clovis, Fresno, and
Madera. These highways and railways, along with assets within transportation primary and secondary impact
areas, are shown in Figure 82. Assets exposed to transportation hazardous materials incidents are located in Areas
3 and 4, which are shown in detail in Figure 83 and Figure 84. The results, as shown in Table 44, indicate tribal
assets and their associated values within transportation buffer areas. No cultural resources were located in the
transportation impact areas.
Table 44. Exposure of Tribal Assets to Transportation HAZMAT Incidents
Asset Name

Number

Land Parcels

7

Residences
TOTAL VALUE AT RISK

2
9

%

Approximate
%
Mode
Total Value
Primary Impact Area (500m buffer)
70%
N/A
N/A
Rail and Highway
Secondary Impact Area (2,500m buffer)
77%
$630,273
6.4%
Rail, Rail and Highway
13%
$630,273
2.6%
--
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Figure 83. North Fork Rancheria Assets in Transportation Impact Buffers
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Figure 84. North Fork Rancheria Assets Transportation Impact Buffers – Asset Area 3
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Figure 85. North Fork Rancheria Assets in Transportation Impact Buffers – Asset Area 4
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SUMMARY OF OVERALL RISK
CRITICAL FACILITY ANALYSIS
All critical facilities are assumed to be at risk to drought, earthquake, extreme cold/freeze, extreme heat, extreme
wind, fog, hailstorm, lightning, tornado, volcano, winter storm, air quality, and pests, diseases and invasive plant
species hazard events. Limited structural damage is expected from drought, extreme heat, fog, air quality, and
pests, diseases and invasive plant species hazard events. Table 45 below shows hazards with defined boundaries
including regulatory floodplain, landslides, wildfire, dam failure, and hazardous materials incidents. Critical
facilities not within defined boundaries still carry some potential hazard risk.
Table 45. Critical Facility Potential Risk Analysis

Name
Booster Pump Station & Backup Generator
Community Center
Family Wellness Youth Center
Housing Services Building
Madera County Fire Station 11
Manzanita Plaza/Tribal Govt Offices
TANF Building
Transportation and Training Center
Water Tank

1.0-percent
ACF

Landslides

Wildfire
(WUI)

Dam
Failure

HAZMAT

----------

X
X
X
-----X

X
X
X
--X
--X

-----X
----

----------

PRIORITY RISK INDEX RESULTS
The PRI results are presented in Table 46, from the highest scoring hazard to the lowest. This information was used
to rank hazards as presented in Table 47.
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Table 46. Summary of PRI Results for the North Fork Rancheria
Category/Degree of Risk
Hazard

Probability

Impact

Spatial
Extent

Wildfire

Highly Likely

Catastrophic

Moderate

Air Quality

Highly Likely

Critical

Large

Pests, Insects, and
Invasive Species

Highly Likely

Critical

Large

Extreme Winds

Highly Likely

Critical

Moderate

6 to 12 hours

Extreme Heat

Highly Likely

Limited

Large

More than
24 hours

Likely

Critical

Moderate

6 to 12 hours

Highly Likely

Limited

Large

Likely

Limited

Large

Possible

Catastrophic

Small

Highly Likely

Minor

Moderate

Landslides

Likely

Limited

Moderate

Earthquake

Possible

Limited

Large

Likely

Limited

Moderate

Unlikely

Critical

Large

Likely

Limited

Small

Unlikely

Catastrophic

Moderate

Lightning

Likely

Limited

Negligible

Hailstorm

Likely

Minor

Small

Flood
Drought
Extreme Cold/Freeze
Tornado
Winter Storms and
Snow

Fog
Volcanoes
Hazardous Materials
Incident
Dam Failure

Warning Time

Duration

Less than
six hours
More than
24 hours
More than
24 hours

Less than
six hours
Less than
six hours
More than
24 hours
More than
24 hours

More than
one week
More than
one week
More than
one week
Less than
six hours
Less than
one week
Less than
one week
Less than
six hours
Less than
one week
Less than
six hours
Less than
24 hours
Less than
six hours
Less than
24 hours
Less than
one week
More than
one week

Less than
six hours

Less than
24 hours

More than
24 hours
Less than
six hours
Less than
six hours

Less than
24 hours
Less than
six hours
Less than
six hours

More than 24
Hours
More than 24
hours
Less than
six hours
6 to 12 hours

PRI Score
3.8
3.4
3.4
3.1
3.0
3.0
2.8
2.7
2.7
2.6
2.6
2.6
2.5
2.5
2.5
2.4
2.2
2.1

HAZARD RANKING
The ranking of hazards was based on the PRI results and local knowledge. These were then reviewed by tribal
officials. Rankings are presented in Table 47.

211

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Table 47. Ranking of Hazards
Ranking

HIGH
HAZARDS

MODERATE
HAZARDS

LOW
HAZARDS

Hazard Ranking
• Wildfire
• Pests, Insects, and Invasive Species (including tree
mortality)
• Flood
• Extreme Winds
• Air Quality
• Drought
• Landslides
• Dam Failure
• Earthquake
• Volcano
• Winter Storms and Snow
• Extreme Heat
• Extreme Cold/Freeze
• Lightning
• Hailstorm
• Hazard Materials Incidents
• Fog
• Tornado

KEY POINTS ON HAZARD VULNERABILITY
In summary, all of the hazards addressed in this plan pose a threat to the North Fork Rancheria, including the
assets and population within. There are several factors that influence vulnerability including building construction
type, date of construction, social factors, time of occurrence, and capacity to respond, for example. The greatest
hazards of concern to the North Fork Rancheria are wildfire, flood, landslides, extreme winds, extreme heat,
extreme cold/freeze, winter storms and snow, and air quality.
Based on the risk and vulnerability assessment analysis and input from the community, here are some key points
on vulnerability:
•

•

•

•

Drought: Extended drought has and will continue to have severe consequences for the Rancheria. Since
2000, some level of drought has occurred every year, indicating droughts may be trending towards a longterm issue rather than occasional occurrence. Water scarcity in times of drought may severely impact the
ability to fight wildfire on or near the North Fork Rancheria.
Earthquake: Fault lines lie both to the northeast and southwest of the North Fork Rancheria and its Assets.
Based on a Hazus-MH earthquake scenarios, major damages to structures are unlikely on the North Fork
Rancheria.
Extreme Cold/Freeze: Extensive damages from cold/freeze events in the region mostly apply to crop
damage and are unlikely to have significantly impacted the North Fork Rancheria or its assets. However,
North Fork Rancheria Tribal Officials did note a 2007 event which resulted in damages due to burst pipes.
Extreme Heat: Extreme event events already have a significant health impact and can exacerbate drought
and wildfire. With climate change, extreme heat days could increase to over 4 times the baseline of 4.3
days by 2050 (to 23 days) and 14 times the baseline (to 59 days) by 2099.
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•
•

•
•

•

•

•

•

•

•

•

•

•

Extreme Winds: Damaging thunderstorm winds and Mono winds are a regular occurrence in the planning
area. Taking precautions to secure structures could reduce damages and the threat to life and safety.
Flood: The North Fork Rancheria’s 305-acre parcel northwest of the City of Madera in located in the FEMA
1.0-percent annual chance floodplain. The North Fork Rancheria and its assets in the Sierra Nevada
foothills are located in an area designated as having undetermined flood hazards (Zone D); however,
several buildings in this area have a history of flooding, such as the Tribal Government Office. Flood
insurance is available in Zone D.
Fog: The San Joaquin Valley is prone to Tule fog events, which can substantially limit visibility and last for
several days. Caution should be used on roadways when Tule fog is present.
Hailstorm: All reported hail events in the planning area have occurred in the valley area (Cities of Clovis,
Fresno, and Madera), with the majority of reported damages being in the City of Fresno. There were no
reported hail events in North Fork.
Lightning: Compared to the rest of the country, North Fork Rancheria and its assets are located in an area
with a low frequency of lightning strikes (0 to 0.75 per year). However, damages, deaths, and injuries from
lightning strikes are possible due to their infrequent and unpredictable occurrence (and associated limited
public awareness).
Tornado: The North Fork Rancheria’s assets in the Cities of Madera, Fresno, and Clovis are at greater risk
to tornadoes due to their location in the San Joaquin Valley. Several tornadoes/touchdowns have
occurred in close proximity to the North Fork Rancheria’s assets in these locations.
Volcanoes: North Fork Rancheria and many of its assets are located less than 40 miles from the Long
Valley Caldera and the Mono-Inyo Craters, both of which are active volcanic systems. Impacts to the
North Fork Rancheria from a volcanic eruption could potentially include tephra falls and/or hazardous
volcanic fog (vog).
Wildfire: Wildfires remain the greatest hazard risk to the North Fork Rancheria, with its low-density
development settled among the Sierra Nevada National Forest. In recent years, several large-scale
wildfires that have gained national recognition, such as the Mission Fire, have impacted the North Fork
North Fork Rancheria, either directly through evacuations or by requiring the use or its facilities in firefighting efforts.
Winter Storms and Snow: Wintertime is considered the rainy season in the region; therefore, winter
storms are common in the planning area. While the North Fork Rancheria and its citizens are typically
prepared for the winter season, damaging storms have and will likely continue to occur.
Air Quality: The San Joaquin Valley, where the North Fork Rancheria and its assets are located, has some
of the worst air quality in the country, and is consistently in non-attainment for national and state air
quality standards. While air quality in the region is poor, it has been slowly improving since the passage of
the Clean Air Act in the 1970s.
Dam Failure: Approximately one quarter of the North Fork Rancheria’s total asset value is located in the
Crane Valley Dam inundation area; failure of the Crane Valley Dam could have detrimental impacts for the
North Fork Rancheria.
Pests, Diseases, and Invasive Species: The native bark beetle continues to ravage the forestlands on and
around the North Fork Rancheria, resulting in high tree mortality. In return, large swaths of dead trees
create fuel for wildfires to ignite easily and spread quickly.
Hazardous Materials Incidents: The North Fork Rancheria’s properties in urban areas (such as the Cities of
Fresno, Madera, and Clovis) are vulnerable to hazardous materials incidents due to their proximity to
mobile and fixed hazardous materials sites. The North Fork Rancheria’s 305-acre land parcel northwest of
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the City of Madera is particularly vulnerable due its location near a TRI site and adjacent to the Madera
Municipal Airport, Highway 99, and a rail line.
In the following sections, a mitigation strategy to reduce the risks to current and future populations and
structures will be presented.

214

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

CHAPTER 5. CAPABILITY ASSESSMENT
The purpose of conducting the capability assessment is to identify the strengths and weaknesses of the Tribe in
terms of mitigating risks. The capability assessment serves as the foundation for designing an effective hazard
mitigation strategy. It not only helps establish the goals for the mitigation plan, but it also ensures that those goals
are realistically achievable under given local conditions.
The capability assessment looks at the Tribe’s pre- and post-disaster hazard management capabilities as well as the
Tribe’s financial resources in terms of mitigating risk. Government departments, first responders and regional
resources were each considered. The North Fork Rancheria is prone to wildfires, floods, extreme winds, and
drought. The North Fork community is aware of these hazards and others. As a result, their awareness has created
a culture of proactively mitigating these risks. The North Fork Rancheria has a history of securing grants to mitigate
risk.

REVIEW AND INCORPORATION OF STUDIES AND REPORTS
A4. Does the plan describe the review and incorporation of existing plans, studies, and
reports? [44 CFR § 201.7(c)(1)(iii)]
The North Fork Rancheria has a number of plans currently in place. Each was reviewed for the purpose of
developing this mitigation plan to be consistent with plans currently in existence. It is much simpler for a tribal
government to manage risk if their plans consistently build on themselves and represent a logical stream of
priorities. The table below names and describes each plan reviewed and its specific relevancy to hazard mitigation.
Table 48. Plans and Reports Reviewed
Title of Plan or
Regulation Reviewed

Plan or Regulation
Description

How this Plan or
Regulation Relates to
the Tribe’s Ability to
Mitigate Risk Pre- and
Post-Disaster

The Constitution of
the North Fork
Rancheria, Adopted
May 18, 1996

The Constitution of the
Tribe details membership
and duties of the Tribal
Council and specific officers.

The Constitution does
not include mention of
emergency
management or
hazard mitigation.

North Fork Rancheria
Tribal Council Bylaws,
Enacted June 6, 2007

The Tribal Council Bylaws
describe how the Tribal
Council functions and
meets.

The Bylaws do not
mention natural or
man-made hazards
and do not refer to
emergency
management.

How Relevant Information
was Incorporated

Article VI Powers and
Duties (b) to promote the
health, education and
general welfare of the
citizens of the tribe (f) to
manage, protect and
preserve all lands,
minerals, wildlife and other
natural resources of the
tribe.
N/A
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Title of Plan or
Regulation Reviewed

Plan or Regulation
Description

Tribal-State Compact
between the State of
California and the
North Fork Rancheria
of Mono Indians

This compact represents an
agreement between the
Tribe and the State allowing
the Tribe to operate a
gaming establishment. The
compact strives to foster a
mutually respectful
government-to-government
relationship.
This plan details the Tribe’s
planned response to a
variety of emergency
situations.

Emergency
Operations Plan for
North Fork Rancheria
of Mono Indians,
December 2015

How this Plan or
Regulation Relates to
the Tribe’s Ability to
Mitigate Risk Pre- and
Post-Disaster
At the moment, the
Tribe does not operate
a gaming
establishment.

How Relevant Information
was Incorporated

The Risk Assessment did
consider the Tribe’s
potential location for a
casino.

The plan lists potential
hazards the Tribe may
face illustrating their
awareness of these
risks and plan to
respond to them.

The section regarding
Organization and
Assignment of
Responsibilities was useful
in identifying the local and
regional stakeholders the
Tribe works with pre- and
post-disaster.

North Fork Rancheria
of Mono Indians of
California, Tribal
Environmental Plan,
November 21, 2016

The purpose of this Tribal
Environmental Plan (TEP) is
to develop a framework of
the environmental issues
that the Tribe faces,
establish a shared
understanding of the issues
the tribe will be working on,
and a shared understanding
of those issues the EPA will
address consistently with its
responsibility to protect
human health and the
environment.

The scope of
environmental issues
covered in the TEP
includes those
impacting the physical
environment, public
health and safety
issues, and cultural
and natural resources.
The plan includes
sections regarding
water quality,
wastewater
treatment,
environmental
planning, natural
resource
management, air
quality, climate
change, and
community outreach,
which are all topics
covered by the
mitigation plan as well.

Each of the key areas in the
plan include feasible
actions and projects.
Several of these are
consistent with the actions
found in the mitigation
strategy of this plan.
Specifically, the community
outreach projects, the air
quality projects and the
water quality projects are
consistent with the
mitigation strategy.

North Fork Rancheria
of Mono Indians of
California Climate
Change Adaptation

This plan documents
regional and primary
climate change impacts and
conditions. It also specifies

The plan illustrates the
Tribe’s awareness of
climate change
impacts. It also

The six potential projects
listed were considered with
development of this
mitigation plan. The Tribe
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Title of Plan or
Regulation Reviewed

Plan or Regulation
Description

Plan: Initial Report,
November 2015

threats and risks to the local
environment. It does not
include specific impacts to
the North Fork Rancheria.
However, it does emphasize
that "For many Native
Americans and rural
Americans, wild species and
habitats are central to their
very cultural identities as
well as their livelihoods.
The animals and plants that
are culturally important to
these communities have
values that are difficult to
quantify and weigh in
monetary terms; but this
makes them no less valuable
to people."

Madera County Local
Hazard Mitigation
Plan, October 2017

The County Hazard
Mitigation Plan includes
North Fork Rancheria in
Annex C.

How this Plan or
Regulation Relates to
the Tribe’s Ability to
Mitigate Risk Pre- and
Post-Disaster
includes a list of
potential mitigation
projects to do with
local partners.

The County Plan was
developed
simultaneously to this
plan. The plans are
consistent with each
other in terms of
hazards identified and
mitigation actions
included.

How Relevant Information
was Incorporated

has included the project,
“Reforestation, forestland
conservation, improved
management urban
forestry” in this plan.

The mitigation actions
included in the Madera
County Annex are
consistent with the
mitigation actions
developed in this plan. The
County Plan includes three
actions that address
wildfire, defensible space
and community emergency
preparedness meetings.
These actions are brought
into this plan with
additional detail and
supporting actions.

EVALUATION OF PRE- AND POST-DISASTER CAPABILITIES
C1. Does the plan include a discussion of the tribal government's pre and post-disaster
hazard management policies, programs, and capabilities to mitigate the hazards in
the area, including an evaluation of tribal laws and regulations related to hazard
mitigation as well as to development in hazard-prone areas? [44 CFR §§ 201.7(c)(3)
and 201.7(c)(3)(iv)]
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The North Fork Rancheria works closely with multiple planning and response agencies in Madera County and the
State of California. They also work closely with the Bureau of Indian Affairs. They utilize the expertise of these
agencies when developing their land in potentially hazard-prone areas. The Tribe does not have specific laws or
regulations regarding hazards and land use development. However, they do adhere to sound building practices
and California Building Codes. The following sections detail the Tribe’s capabilities in the areas of planning and
regulation, administration and technical, education and outreach, and financial capacity. The Tribe does not
participate in the National Flood Insurance Program.

PLANNING AND REGULATORY CAPABILITIES
In terms of planning and regulatory capabilities, the Tribe adheres to California Building Codes as standard practice
when building homes or other facilities. However, the Tribe does not have a written regulation mandating that
these codes be adhered to. One of the goals in the Mitigation Strategy is to “integrate natural hazard mitigation
policies and practices into tribal planning and development.” One action supports this goal: “Adopt regulatory
standards for development and maintenance of buildings for the purpose of reducing and mitigating risk.” The
Tribe lacks formal plans and ordinances such as a Comprehensive Master Plan or a land use ordinance. However,
as mentioned previously, they do have a very strong Tribal Environmental Plan and they do effectively collaborate
with state and county partners.
In 2012 the tribe applied for a National Endowment for the Humanities (NEH) Preservation Assistance Grant for
Smaller Institutions for the purpose of protecting cultural resources. The Tribe recognizes a need for protecting
cultural resources from disaster.
The Tribe has several Memorandums of Understanding (MOUs) or similar agreements in place. This includes an
agreement with the US Forest Service, BIA Wildland Fire Cooperative Agreement and a Madera County agreement
related to the 61.5 acres of development.
The Tribe’s planning and regulatory capabilities are predicted to expand in the coming years, increasing their
ability to reduce risk. Implementing the mitigation actions defined in this plan is an excellent first step that the
Tribe is committed to.

ADMINISTRATIVE AND TECHNICAL CAPABILITIES
Administrative and technical capabilities include staff positions and committees, as well as technical expertise. The
North Fork Rancheria has a very small team of employees. However, they are truly expert at their positions and
accomplish a tremendous amount. The Tribe has a Chief Financial Officer and a Chief Administrative Officer. They
have limited Geographic Information System (GIS) capabilities onsite, but they do subcontract GIS work as
necessary. While they do not have a dedicated grant writer, they have successfully written multiple grant
applications. A list of grants they have recently received related to hazard mitigation are listed in the financial
section below. The burden on the few full-time staff people is tremendous, and one mitigation action included is to
hire an emergency manager who could also write grant applications.
The Tribe relies heavily on the County and uses their Emergency Notification System. They also rely on County first
responders. The following list reflects many of the Tribe’s partners in emergency response and emergency
management:
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•
•
•
•
•
•
•
•
•
•
•
•
•

Adventist Health Community Care, Kaiser Permanente, Madera Community Hospital, St. Agnes, Valley
Children's Hospital, Fresno Regional Medical Center
American Red Cross
Chawanakee Unified School District
Madera County Environmental Health, Central Valley Indian Health
Madera County Fire Station 11, Sierra Ambulance, CAL FIRE
Madera County Fire Station 11, US Forest Service, CAL FIRE Rancheria Mariposa-Madera-Merced Unit
Madera County Office of Community and Economic Development
Madera County Office of Emergency Services
Madera County Public Health Office
Madera County Road Department
Madera County Search and Rescue
Madera County Sheriff
North Fork Rancheria Indian Housing Authority, Madera County Maintenance District 8A

When evacuations are necessary, the Sherriff informs the Tribal Executive Team and gives them time to alert tribal
citizens. This is an example of how the County and Tribe collaborate efficiently.
Several Tribal programs have facilitated brush-clearing around homes, including the North Fork Rancheria Indian
Housing Authority. Additional grant funding is necessary to expand these programs with equipment and staff.
The Tribe maintains a number of vehicles, which are listed in the table below. Some of these vehicles are used on a
regular basis by their transportation program, which provides rides to stores and appointments. They also use
these vehicles to assist with emergency evacuations. The Tribe hopes to purchase several larger vehicles to use for
evacuations.
Table 49. Tribal Vehicle List
Item #

Usage
Type

Cmv Id
Verify

Year

Make

Model

Cost New Required for Physical
Damage Coverage

1

PP

2002

Ford

Explorer

$28,800

3

PP

2004

Honda

Civic Hybrid

$20,000

4

PP

2005

Ford

Escape XLT 2x4

$20,000

5

BB<

2006

Ford

15-passenger van

$27,000

6

BB<

2006

Ford

15-passenger van

$27,000

7

TL

2005

Utility

Trailer

N/A

8

BB<

2007

Hyundai

Entourage

$22,000

9

BB<

2012

Dodge

Caravan

$24,000

10

LT

2012

Dodge

Ram ST 4x4

$23,000

11

PP

2012

Ford

Expedition

$31,721

12

MT

x

2012

Dodge

Ram 3500

$50,890

13

LT

x

2013

Ford

E Series Wagon 15 P

$30,000

16

SB<

2013

Ford

E-Series E350 EXT Van

$43,000

17

LT

2014

Dodge

RAM 1500

$24,861

18

TL

2011

Tru

Trailer

$3,595

x

x
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Item #

Usage
Type

Cmv Id
Verify

Year

Make

Model

Cost New Required for Physical
Damage Coverage

19

TL

2009

Tru

Trailer

$2,330

20

TL

2015

Tru

Trailer

$6,558

21

PP

2017

Nissan

Rogue

$23,616

22

PP

2018

Hyundai

Tucson

$19,134.45

23

PP

2019

Chevy

Traverse

$28,123.45

24

PP

2019

Chevy

Traverse

$28,123.45

25

SB

2018

Ford

450 Shuttle Bus

$76,709.98 (less than 18 passengers)

The Tribe’s Executive Housing Director takes the lead with land use planning. In collaboration with state and
county CALFire representatives on the Mitigation Planning Team, he has become increasingly aware of the detail in
California’s Building Codes and Fire Codes. The Wildland Hazard and Building Codes may be found on the web at
http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_codes.

EDUCATION AND OUTREACH CAPABILITIES
The North Fork Rancheria has several education and outreach programs in place. They are also committed to
increasing the number of programs they offer and want them to be available to the entire North Fork community.
The third mitigation plan goal is to “increase capacity of tribal community to mitigate natural hazard risk by
implementing education and outreach.” The Tribe has an Environmental Protection Agency (EPA)-funded program
that works on many projects specific to hazard mitigation, including those that identify cultural sites, wildfire
mitigation and brush clearing. The Tribe also participates in the local Interagency Community Collaborative, which
provides an opportunity to increase county/community conversations on a quarterly basis to discuss the projects,
programs, procedures, and other items as needed in order to increase effectiveness and support for on-the-ground
efforts in our communities.
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CAPABILITIES SUMMARY
The Tribal Council and Executive Team are acutely aware of their hazard risk and are making efforts to mitigate
their risks. They are limited at times due to funding and staffing. Hiring additional staff who could develop grants
would increase the Tribe’s pre- and post-disaster capabilities. They rely on grants as their primary source of
income. However, they are opening a small store on the recently developed 61-acre site, which may increase Tribal
revenue. Increasing land-use planning efforts would also mitigate risk on tribal lands. Overall, the North Fork
Rancheria has some regulations and plans in place to mitigate risk pre-disaster. They also have proven capable of
post-disaster mitigation through grant management.
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CHAPTER 6. MITIGATION STRATEGY
The hazard mitigation strategy is the culmination of work presented in the planning area profile, risk assessment
and capability assessment. It is also the result of multiple meetings and thorough public outreach. The work of the
Mitigation Planning Team was essential in developing the mitigation goals and actions included in this chapter. As
described in Chapter 3. Planning Process, the Mitigation Planning Team worked in a consistent, coordinated
manner to identify and prioritize the goals and mitigation actions for this Plan.

MITIGATION GOALS AND OBJECTIVES

C3. Does the Mitigation Strategy include goals to reduce or avoid long-term vulnerabilities to
the identified hazards? [44 CFR § 201.7(c)(3)(i)]
The Mitigation Planning Team worked to identify the six goal statements included below. These statements are
meant to serve as broad policy statements that explain what the tribe intends to achieve. These goal statements
are consistent with the goals in the 2017 Madera County Local Hazard Mitigation Plan and the California State
Hazard Mitigation Plan (draft 2018). These goals satisfy the Tribe’s primary concerns for the safety of their citizens
and the protection of their land and culture. Each of these goals is effective in mitigating the multiple hazards
identified in this plan.
Table 50. Mitigation Plan goal statements.
Category

Goal

Cultural Assets

1.

Identify and protect cultural assets from natural hazards and a
changing climate.

Regional Collaboration,
Communication and Planning

2.

Establish and expand programs to mitigate risk through regional
collaboration, enhanced communication systems, and emergency
planning.

North Fork Community Education
and Outreach

3.

Increase the capacity of the North Fork community to mitigate
natural hazard risk by implementing education and outreach
programs.

High Risk Hazards
● Wildfire
● Extreme Wind
● Flood

4.

Develop hazard mitigation programs specifically designed for
each of the following high-risk hazards: wildfire, extreme winds
and flood.

Roads and Infrastructure

5.

Expand and improve roads and infrastructure in North Fork to
mitigate risk and promote access to all areas.

Future Development and
Regulations

6.

Integrate natural hazard mitigation policies and practices into
tribal planning and development.
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MITIGATION ACTIONS

C4. Does the plan identify and analyze a comprehensive range of specific mitigation actions
and projects being considered to reduce the effects of each hazard, with emphasis on new
and existing buildings and infrastructure? [44 CFR § 201.7(c)(3)(ii)]
The mitigation goals and objectives as established for this plan are fairly broad in scope. Mitigation actions, on the
other hand, are more specific and identify a specific activity or process intended to reduce or eliminate risk to
natural hazards in alignment with the goals. In general, mitigation actions can be categorized into four categories:
Local Plans and Regulations, Structure and Infrastructure Projects, Natural Systems Protection, and Education and
Awareness Programs. These are shown in some detail in the table below. The Mitigation Planning Team identified
mitigation actions with the help of the public. The consulting team used these category definitions as way to
educate and guide the Mitigation Planning Team.
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Figure 86. Mitigation Action Categories
The mitigation actions developed for this plan are shown in the table below. They are sorted by goal, and each
action includes a full description, a designated lead department or agency, partners for implementation, potential
cost, possible funding sources, the hazards it may mitigate, and its implementation schedule. The colored cells
indicate priority level; this was determined using a process described below.
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Goal 1. Identify and protect cultural assets from natural hazards and a changing climate.
1.1

HIGH

1.2

MEDIUM

Harden the Sierra Mono Museum to prevent damage from natural hazards and protect cultural artifacts.
Action
Description

Harden the museum with building materials resistant to wildfire and other hazards.
Objects held in the museum are utilitarian, sacred, ceremonial, and significant to the
tribe’s history. Many objects are rare to see outside of family collections, and
protection and preservation of the objects is a priority. Recent wildfires have
impacted the area and the objects in the museum are at risk.

Lead Department

Tribal Government

Partners

Sierra Mono Museum

Cost

High

Funding Sources

FEMA; Forest Service

Hazards

Earthquake; Extreme Winds; Flood; Landslides; Lightning; Tornadoes; Volcanoes;
Wildfire

Implementation
Schedule

January 2019 - December 2020

Identify cultural sites on indigenous areas.
Action
Description

Map the location of cultural sites, including gathering areas, sacred sites, cemeteries,
and tangible items such as features or objects on the landscape. Knowing the location
of these sites may help prevent damage to them from natural hazards as well as from
future development or hazard response. Some cultural resources were impacted
from recent wildfires.

Lead Department

Environmental Program

Partners

Sierra Mono Museum; Caltrans; Forest Service; PG&E

Cost

Low

Funding Sources

National Parks Service (Dept. of the Interior); Cultural Heritage and Historic
Preservation Grants

Hazards

Earthquake; Flood; Hazardous Materials; Landslides; Tornadoes; Volcanoes; Wildfire;
Winter Storms

Implementation
Schedule

January 2019 - December 2020
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1.3

Develop plans to protect cultural assets.
Action
Description

MEDIUM

1.4

LOW

Following the collection of data and mapping of cultural sites, build plans to protect
those sites. This includes culturally relevant plants, historic buildings, sacred sites,
etc.

Lead Department

Environmental program

Partners

Sierra Mono Museum; Caltrans; Forest Service; PG&E

Cost

Low

Funding Sources

National Parks Service (Dept; of the Interior); Cultural Heritage and Historic
Preservation Grants

Hazards

Earthquake; Flood; Hazardous Materials; Landslides; Tornadoes; Volcanoes; Wildfire;
Winter Storms

Implementation
Schedule

January 2019 - September 2023

Archive and backup sensitive documents.
Action
Description

Conduct a gap analysis to identify which documents are preserved and which need to
be backed up. Then archive and backup all necessary documents. Sensitive
documents may include all proprietary information associated with tribal governance
and culture, including tribal enrollment information, archaeological site records, land
acquisitions, etc.

Lead Department

Administration and IT

Partners

Forest Service, CalFire

Cost

Low

Funding Sources

Tribal Budget

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2023
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Goal 2. Establish and expand programs to mitigate risk through regional collaboration,
enhanced communication systems, and emergency planning.

2.1

Sign Memorandums of Understanding (MOU) with regional partners and neighbors for purposes of
mitigating risk as well as responding to disaster.
Action
Description

HIGH

2.2

Tribal capacity in mitigating risk and responding to a disaster is limited. Public safety is
provided by Madera County, CALFIRE (State Responsible Areas-SRA), and United States
Forest Service (Federal Responsible Areas-FRA). An MOU with agencies will describe the
role for which the tribe and agencies will be responsible.

Lead Department

Tribal Government

Partners

Madera County; CAL FIRE; US Forest Service; Disaster Dispatch Center, BIA, California
Highway Patrol, CalOES

Cost

Low

Funding Sources

BIA reimbursement by event

Hazards

All Hazards

Implementation
Schedule

January 2019 - October 2020

Establish the Community Center as a central staging area and communication hub. Equip the Community
Center with a stockpile of disaster supplies and harden the facility as needed.

Action
Description

HIGH

The Community Center is equipped with a generator, a small meeting hall, kitchen,
restrooms, audio and video projection system, and tables and chairs. Adjacent is the
Family Wellness Youth Center, which has restrooms with one shower stall each, a cache
of some bedding supplies, an additional refrigerator, and three additional rooms. For the
past four years, the Community Center has been the go-to building for emergency
response. The community of North Fork recognizes it as a staging area during wildfire
incidents. The Community Center is one of the few facilities in the area that can meet
American Red Cross sheltering standards. The County Road Department recently put up
signage directing people to the Community Center, and it has received formal American
Red Cross designation as a shelter.

Lead Department

Tribal Government / TANF

Partners

American Red Cross; CAL FIRE; Madera County Sheriff's

Cost

High

Funding Sources

FEMA

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2023
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2.3

Develop an evacuation plan. Make sure it includes evacuation routes, where to evacuate large and small
pets, how to pre-stage tribal vehicles, and a current list of community members trained in the ICS system.
Action
Description

HIGH

2.4

HIGH

The tribe has an informal system for evacuations. A plan is needed to ensure that there
are standard operating procedures. The plan is important for the tribe to create in order
to provide for the health and safety of the tribal community.

Lead Department

Tribe

Partners

CAL FIRE; Madera County Sheriff

Cost

Low

Funding Sources

FEMA

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2023

Participate and collaborate with the local Community Emergency Response Team (CERT). Conduct quarterly
training sessions, including an annual disaster training exercise for North Fork residents.
Action
Description

The tribe relies on its employees to provide assistance during an incident. There is the
potential to alleviate some of the responsibilities to a volunteer group once established.
A CERT team is essential to a rural community because the team knows and understands
the area and is culturally sensitive to the tribal community.

Lead Department

Tribal Government;

Partners

FEMA; Sheriff; Cal OES; BIA, Inter-Tribal Council of California (ITCC), National Guard,
iTribal Emergency Management Association (ITEMA).

Cost

Low

Funding Sources

FEMA

Hazards

All Hazards

Implementation
Schedule

September 2021
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2.5

Hire a grant writer/emergency manager to seek mitigation grant funding, facilitate regional collaboration,
and implement mitigation programs.

Tribal grants are managed by each program director/administrator. Tribal program
grants are limited by their statutory authorities and pre-identified planning documents.
Action Description
A grant writer/emergency manager can provide specific support for emergency
management functions.
Lead Department

HIGH

Tribal Government;

Partners
Cost

Medium/Low

Funding Sources

Unknown

Hazards

All Hazards

Implementation
Schedule

January 2019 - October 2020

Goal 3. Increase capacity of North Fork community to mitigate natural hazard risk by
implementing education and outreach programs.

3.1

HIGH

Conduct training for community members to expand their knowledge of hazard mitigation and
preparedness, include how to maintain defensible space, how to shelter in place, and how to evacuate.
Action
Description

Tribal Citizens and their families face a variety of hazards each year, with wildfire being
on the top of the list. Training sessions can provide the tribal community with basic
understanding of tools and techniques to use prior to an incident. These methods can be
used to prevent/mitigate against hazards and reduce loss of property and life.

Lead Department

Tribal Government

Partners

American Red Cross; CAL FIRE

Cost

Low

Funding Sources

Staff

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2019
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3.2

Collaborate with CalFire to staff the North Fork Firehouse (#11) 24/7 with a full-time career Fire Captain
or Fire Apparatus Engineer and paid call firefighters. In addition, identify and train more volunteer
firefighters.

Action
Description

HIGH

3.3

MEDIUM

Madera County Fire Stations are staffed 24 hours a day by a full-time career Fire
Captain or Fire Apparatus Engineer and are augmented by paid call firefighters. The
North Fork Volunteer Fire Station (Madera County Station #11) is a paid on-call
medical-fire provider for the North Fork area. Volunteers are always needed and
there is a lack of volunteers committed to the station. Additional resources are
needed so the station can function at full potential and meet the needs of the North
Fork community.

Lead Department

Tribal Government

Partners

CAL FIRE, BIA

Cost

High

Funding Sources

Tribal Government

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2023

Display natural hazard preparedness and risk reduction posters in tribal buildings and common areas.
Action
Description

Each tribal building has an exterior or interior bulletin board/rack to display
educational information, at which specific and seasonal hazard information can be
placed. Continued education and outreach to all ages is important for reducing risk in
the tribal community.

Lead Department

Administration

Partners

Collect information from various web-based sources, including: Ready.gov, Centers
for Disease Control, Environmental Protection Agency, etc.

Cost

Low

Funding Sources

FEMA; Tribal Budget

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2020
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3.4

Conduct an outreach campaign for all community residents to register their cell phone numbers with the
Madera County Emergency Alert System (MC Alert).
Action
Description

MEDIUM

3.5

MEDIUM

Tribal programs host a variety of events throughout the year, and opportunities for
education and outreach are available at the events. The MC Alert system provides
information to residents on pre-evacuations, mandatory evacuations, and re-entry
during an incident. This is a valued resource that the tribal community needs to use.

Lead Department

Tribal Government

Partners

Madera County Emergency Alert System (MC Alert)

Cost

Low

Funding Sources

Tribal Budget/Admin

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2019

Collaborate with the American Red Cross to implement the Pillowcase Project in North Fork.
Action
Description

The Pillowcase project is a child focused outreach campaign that provides
information to children on hazards that may impact them. Children living in North
Fork have had to evacuate over three times in the last three years due to wildfire. It is
important that the children are taught basic information that can help them during
an incident.

Lead Department

Tribal Government

Partners

American Red Cross

Cost

Low

Funding Sources

American Red Cross

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2019
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3.6

Expand the North Fork Rancheria website with information regarding hazard mitigation and
preparedness. Develop a Go Bag list of supplies and post it to the Tribal website.

Information on health and safety is needed for all hazards, and the website is a great
Action Description place to share the information, along with links to FEMA and the American Red
Cross.

MEDIUM

3.7

Lead Department

IT

Partners

Staff

Cost

Low

Funding Sources

Tribal Government

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2019

Develop a tribal social media presence for pre-disaster mitigation and preparedness information
delivery, as well as response and recovery information.

The tribe utilizes Facebook as its sole social media platform. Facebook has been
successful in promoting tribal program events and sharing information from partners
Action Description
and agencies. Tribal Citizens who utilize Facebook are able to share information to
their family members who don't use Facebook.

MEDIUM

Lead Department

IT

Partners

Staff

Cost

Low

Funding Sources

Tribal Government

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2019
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Goal 4. Develop hazard mitigation programs specifically designed for each of the following
high-risk hazards: wildfire, extreme winds, and flood.

4.1 Remove hazardous trees on tribally owned land.

HIGH

Action
Description

California is currently in a tree mortality crisis. With the California drought and pine
beetle infestation, the tribe has lost the majority of its pine trees. Hazardous trees exist
near critical infrastructure and roads could be blocked due to trees falling across routes
into and out of the tribal lands.

Lead Department

EPD/HA

Partners

Resource Cons. District; CAL FIRE, IHA

Cost

Medium

Funding Sources

FEMA; State HHGP; CAL FIRE; BIA

Hazards

Diseases; Drought; Extreme Winds; Flood; Invasive Species; Landslides; Pests;
Tornadoes; Wildfire

Implementation
Schedule

January 2019 - September 2023

4.2 Review the Tribal Roads Inventory for compliance with Public Resources Code 42.90.
Action
Description

HIGH

The North Fork area is very rural, and first responders can take up to 30 minutes to
reach a site, depending on the conditions. Many of the roads that go to tribal
residential lands have one way in and out. There are some areas that may have
alternative routes into and out of the properties and mapping these areas can reduce
risk to first responders and tribal community members.

Lead Department

Tribal Roads Program

Partners

CAL FIRE

Cost

Low

Funding Sources

BIA; FHWA

Hazards

Earthquake; Extreme Heat; Extreme Winds; Flood; Landslides; Tornadoes; Volcanoes;
Wildfire

Implementation
Schedule

January 2019 - September 2023
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4.3

Renew previously developed fire breaks and develop a plan to maintain them, as well as and secondary
access routes.
Action
Description

HIGH

4.4

HIGH

Firebreaks in the North Fork area were created to reduce fuels to protect homes and
infrastructure in the area. These firebreaks are over 10 years old and haven’t been
maintained. A plan is needed to identify the firebreaks and maintain them through
collaborative partnerships.

Lead Department

Tribal Roads Program

Partners

Cal Fire, California Department of Conservation, Fire Safe Council, Madera County

Cost

Medium

Funding Sources

BIA; FHWA, Cal Fire, FEMA

Hazards

Drought; Earthquake; Extreme Heat; Extreme Winds; Lightning; Volcanoes; Wildfire

Implementation
Schedule

January 2019 - September 2023

Harden tribal homes and buildings with fire-resistant materials and a system for waste management,
including adding additional dumpsters and hosting waste drop-off days.
Action
Description

The majority of tribal homes and facilities have metal roofing. Tribal homes and
facilities have onsite three-cubic-yard bins for household refuse. Large and bulky items
are self-hauled to the local transfer station. The potential for wildfire in the area makes
the solid waste that isn’t contained a hazard to the environment and public safety.

Lead Department

Tribal Government and Housing Authority

Partners
Cost

High

Funding Sources

FEMA

Hazards

Drought; Earthquake; Extreme Heat; Extreme Winds; Lightning; Volcanoes; Wildfire

Implementation
Schedule

January 2019 - September 2023
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4.5

Become a Fire-Adapted Community.
Action
Description

HIGH

4.6

HIGH

4.7

MEDIUM

Planning and taking action to prepare for wildland wildfire brings together
community members and partners to mitigate against loss of life and property.
Tribal citizens are individually doing their part in mitigating wildfire risk; working
together would have a greater impact, especially for adjacent property owners.

Lead Department

Tribal Government

Partners

Fire Adapted Communities Coalition

Cost

Low

Funding Sources

Fire Adapted Communities Coalition

Hazards

Drought; Earthquake; Extreme Heat; Extreme Winds; Lightning; Volcanoes; Wildfire

Implementation
Schedule

January 2019 - September 2023

Establish a restoration plan that includes restoring natural resources to the area.
Action
Description

Tribal lands exist on parcels that aren't adjacent to each other. Restoration plans
are needed to identify resources and establish native plant communities. The highintensity wildland wildfires in the area have diminished the seed bank of the native
plants and plant species that once thrived but are being pushed out by seeds
adapted to heat propagation.

Lead Department

Environmental Department

Partners

State; Fed

Cost

Medium

Funding Sources

Bureau of Land Management

Hazards

Drought; Extreme Heat; Extreme Winds; Lightning; Volcanoes; Wildfire

Implementation
Schedule

January 2019 - September 2023

Identify funding and expand programs to assist community members with weed abatement and
defensible space clearing.
Action
Description

CAL FIRE requires Zone 1 and Zone 2 standards for fire protection. The potential for
wildfire in the area is high and continued defensible space clearing is a high priority.

Lead Department

Environmental Program, IHA

Partners

BIA; CAL FIRE

Cost

Medium

Funding Sources

BIA

Hazards

Drought; Extreme Heat; Extreme Winds; Lightning; Tornadoes; Wildfire

Implementation
Schedule

January 2019 - September 2023
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4.8

MEDIUM

4.9

MEDIUM

Partner with the American Red Cross Home Fire Campaign to educate the community about fire
danger and install smoke alarms and carbon monoxide detectors in all homes.
Action
Description

Continued education on fire danger within and outside a home is needed for all
Tribal citizens, specifically about the dangers of carbon monoxide and utilization of
generators during an emergency.

Lead Department

Tribal Government

Partners

BIA; CAL FIRE

Cost

Medium

Funding Sources

BIA

Hazards

Drought; Extreme Heat; Extreme Winds; Lightning; Tornadoes; Wildfire

Implementation
Schedule

January 2019 - September 2023

Identify and develop a plan for regulatory signage for roads and homes on Indian land.
Action
Description

Physical address numbers are codified in the Madera County Code. Addresses on
tribal lands are provided by the county, and address numbers are placed on homes
and facilities. Due to the rural area, an increase in signage is needed to ensure
timely response from the medical-fire response teams.

Lead Department

Government and Tribal Roads Program

Partners

Madera County

Cost

Low

Funding Sources

BIA

Hazards

All Hazards

Implementation
Schedule

January 2019 - September 2023
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Goal 5. Expand and improve roads and infrastructure in North Fork to mitigate risk and
promote access to all areas.

5.1

HIGH

Identify culverts that need clearing or replacement. Clean culverts and replace them as needed every
two to three years.
Action
Description

Culverts exist on the majority of tribal properties. Data is needed on each culvert to
identify the type, age, diameter, length, and estimated flow. Data will assist the tribe in
understanding potential risk for wash out due to heavy rain events, and plan mitigation
measures to prevent infrastructure loss.

Lead Department

Tribal Road Program

Partners
Cost

Medium

Funding Sources

Road Maintenance BIA, NRCS

Hazards

Extreme Cold; Flood; Tornadoes

Implementation
Schedule

January 2019 - September 2023

5.2 Develop a plan for road maintenance that includes keeping roads accessible to emergency vehicles.

HIGH

Action
Description

The tribe has a designated road system located throughout the North Fork community.
The roads consist of a base layer, culverts, and asphalt grindings. All roads are single
lane and require annual maintenance on the road surface. Overhanging branches or
brush must also be reduced so engines and other equipment can pass through without
damaging their equipment.

Lead Department

Tribal Road Program

Partners
Cost

Medium

Funding Sources

Road Maintenance BIA

Hazards

Diseases; Earthquake; Extreme Winds; Flood; Invasive Species; Pests; Tornadoes;
Volcanoes; Wildfire

Implementation
Schedule

January 2019 - September 2023
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Goal 6. Integrate natural hazard mitigation policies and practices into tribal planning and
development.

6.1

Adopt regulatory standards for development and maintenance of buildings for the purpose
of reducing and mitigating risk.
Areas around tribal buildings are located in the Wildland Urban Interface
(WUI) and North Fork is identified under CALFIRE’s Communities at Risk list
Action
and also listed under the Federal Register as a Community at Risk. Living in a
Description
community at risk may require some additional standards and actions that the
tribe should adopt to ensure the health and safety of its tribal people.
Lead Department

HIGH

Tribal Government; Housing Authority

Partners
Cost

Low

Funding Sources

Administration

Hazards

Drought; Extreme Heat; Wildfire

Implementation
Schedule

January 2018 - September 2020

MITIGATION ACTION PLAN

C5. Does the plan contain an action plan that describes how the actions identified will be
prioritized, implemented, and administered by the tribal government? [44 CFR §
201.7(c)(3)(iii)]
The Tribal Mitigation Planning Team worked with the Executive Team to include specifics regarding each identified
action. Representatives from state and county government were very helpful in identifying potential funding
sources and partners. To prioritize the actions, the Executive Team used a system that considered three main
parameter categories: relevancy, resiliency, and cost and time. These categories, with their associated subcategories, were put into a spreadsheet with different weighting systems attached to each. While the
development of the prioritization system was complex, implementing the system was simple. Each action was
reviewed using the spreadsheet, which automatically calculated a priority rating (either high, medium or low). An
example spreadsheet is shown below; the completed spreadsheets are included in Appendix D: Mitigation Strategy
Supporting Materials. The Executive Team reviewed the list of priorities determined by using the spreadsheet and
made a change to the final priority level if they felt it was necessary to reflect the needs and intentions of the
Tribe.
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Action Title:
Lead Department:

Parameter

Weighting
Factor

Relevancy

25%

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

0

2

Tribal Mission

25%

0

3

Other Tribal
Initiatives

20%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities
5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

4

Partnerships and
Stakeholder
Support

15%

0

Parameter Subtotal

100%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department
Sum of parameter scores; max =

Relevancy subtotal
Resiliency

Scoring Criteria

(sum of parameter scores) / (maximum possible score)

Score

Points

0

500

0
0%

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

0

2

Critical Facilities

15%

0

3

Public Health,
Safety, and Wellbeing

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services
5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided

0

0
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1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

Environmental
Impact

10%

6

Protects
Culturally
Sensitive Areas or
Artifacts

10%

7

Public Education,
Awareness, and
Capacity Building

5%

8

Future Tribal
Growth and
Climate Change

5%

9

Repetitive
Damage or Losses

5%

Parameter Subtotal

100%

Resiliency Subtotal

0

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss
Sum of parameter scores; max =

0

(sum of parameter scores) / (maximum possible score)

Cost and Time

25%

1

20%

Estimated Costs*

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment
5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts
5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building
5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

a. Initial Costs

75%

b. Maintenance /
Operating Costs

25%

* Combines Initial Costs and Maintenance / Operating
Costs
5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000
5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

0

0

0

500

0
0%

0
0

0
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2

Cost
Effectiveness /
Return on
Investment

40%

3

Ease of
Implementation

20%

4

Completion
Timeframe

10%

5

Urgency

10%

Parameter
100%
Subtotal
Cost & Time Subtotal

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)
5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays
5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

0

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

0

Sum of parameter scores: max =

0

0

500

(sum of parameter scores) / (maximum possible score)

0
0%

Scoring Summary
Relevancy

25%

0%

0

Resiliency

50%

0%

0

Cost and Time

25%

0%

0

Prioritization Score
Priority Level

0
LOW

ACTIONS SORTED BY PRIORITY
All of the mitigation actions are also included in Appendix D: Mitigation Strategy Supporting Materials sorted by
priority and by cost. The Mitigation Prioritization Sheets are also included in Appendix D. The North Fork Rancheria
recognizes that they will implement the mitigation actions in the order they receive funding and time. The actions
will not necessarily be implemented exactly in order of priority.
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FUNDING SOURCES
C2. Does the plan include a discussion of tribal funding sources for hazard mitigation projects
and identify current and potential sources of Federal, tribal, or private funding to implement
mitigation activities? [44 CFR §§ 201.7(c)(3)(iv) and 201.7(c)(3)(v)]
The North Fork Rancheria relies on grant funding for the majority of its development and sustainability. The Tribe
received FEMA funding to hire a consulting team to draft this mitigation plan. Having a FEMA-approved hazard
mitigation plan enables the tribe to seek pre-disaster funding it could not previously access. The paragraphs below
detail funding sources previously received, and those the tribe may seek funding from to implement the identified
mitigation actions.

TRIBAL FUNDING SOURCES RECEIVED
The North Fork Rancheria has successfully acquired mitigation funding in the past. Below is a list of grant funding
they have received over the last several years.
Table 51. Successful Grants Received
Gran
tee

Time
Frame

Amo
unt

Grant

Description

BIA

20142017

$26,
426

Climate Change Adaptation
Plan

Development of Tribal Government Adaptation Plans,
Vulnerability, Assessments and Data Analysis

BIA

2013curren
t

$44,
618

Water Resource Management
Planning & Pre-Development

Long range plan to protect and conserve water on
trust land 61.5 acres

USD
A

20172018

$29,
906

Community Facilities Grant

Purchase of emergency power generator

BIACTG
P

annual
ly

$10,
000

Community Fire Protection

Providing Tribal elders with weed abatement and
chimney cleaning

BIA

20102011

$50,
000

Environment Clean-up Project

Solid waste clean-up for allotments for
Hensley/Rogozienski

ICDB
G-17

20172018

$45
0,00
0

Imminent Threat-Water
Storage

Large water storage tank on 61.5 acres trust land in
North Fork

EPA

2006 2019

vari
es

Environmental Protection

Outreach for water protection, radon testing in
citizens’ homes, and composting and recycling
trainings.
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Annual funding:
•
•
•
•

Department of the Interior funding agreement for tribe (various programs): Community Fire Protection,
Road Maintenance
EPA General Assistance Program (various commitments every year): Solid Waste removal and Education
and Outreach
Tribal general fund has a contingency set aside each year for hazard mitigation, emergency fire and
environmental protection
NFR Indian Housing Authority-Indian Community Development Block grants (various programs): mainly
rehabilitation and new home construction

2015:
•
•
•

Climate Adaptation Planning Grant (development of planning document)
Water Resource Management Planning Grant (development of planning document)
Indian Reservation Roads Grant (planning and road development on allotment lands, and trust land)

2016:
•

Yosemite Sequoia Resources Conservation and Development Council PG&E grant to reduce hazardous
trees

2017:
•
•

FEMA Pre-Disaster Mitigation Grant to develop this plan
HUD ICDBG Water Storage Infrastructure Project

POTENTIAL SOURCES OF FUNDING
The following paragraphs detail the sources of funding from FEMA and other government and nonprofit
organizations that the Tribe is eligible to apply to.

FEMA Funding Sources
FEMA administers three programs that provide funding for eligible mitigation planning and projects that reduce
disaster losses and protect life and property from future disaster damages. The three programs are the Hazard
Mitigation Grant Program (HMGP), the Flood Mitigation Assistance (FMA) Program, and the Pre-Disaster
Mitigation (PDM) Program.
Hazard Mitigation Grant Program (HMGP)
FEMA’s vision is to serve as a catalyst that drives increased understanding and proactive action to help people in
communities reduce losses from natural hazards. To support this vision, FEMA funds three Hazard Mitigation
Assistance (HMA) grant programs. Hazard mitigation measures are any sustainable action taken to reduce or
eliminate long-term risk to people and property from future disasters. The HMGP supports cost-effective postdisaster projects and is the longest-running mitigation program among FEMA’s three grant programs. Studies have
shown that every dollar spent equals $4 of future damages mitigated.
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Pre-Disaster Mitigation (PDM)
The PDM Program, authorized by Section 203 of the Robert T. Stafford Disaster Relief and Emergency Assistance
Act, is designed to assist States, U.S. Territories, federally-recognized tribes, and local communities implement a
sustained pre-disaster natural hazard mitigation program. The goal is to reduce overall risk to the population and
structures from future hazard events, while reducing reliance on Federal funding in future disasters. This program
awards planning and project grants and provides opportunities for raising public awareness about reducing future
losses before disaster strikes. Mitigation planning is a key process used to break the cycle of disaster damage,
reconstruction, and repeated damage. PDM grants are funded annually by Congressional appropriations and
awarded on a nationally competitive basis.
Flood Mitigation Assistance (FMA)
The FMA program is authorized by Section 1366 of the National Flood Insurance Act of 1968, as amended with the
goal of reducing or eliminating claims under the National Flood Insurance Program (NFIP). FMA provides funding to
States, Territories, federally-recognized tribes, and local communities for projects and planning that reduce or
eliminate long-term risk of flood damage to structures insured under the NFIP. FMA funding is also available for
management costs. Funding is appropriated by Congress annually.

Additional Funding Sources
Ms. Elissa Brown, Fund Development Coordinator for the Sierra Nevada Conservancy, attended the September 25,
2018 Public Meeting and made the Planning Team and the audience aware of her work identifying funding sources
for grants, including those that mitigate risks. A complete copy of the Grants for Tribes and Tribal Entities list
provided by the Sierra Nevada Conservancy is included in Appendix D: Mitigation Strategy Supporting Material,
Sierra Nevada Conservancy: Grants for Tribes and Tribal Entities.
The table below lists some options for additional funding sources.

Potential Funding Sources

Table 52. Potential funding sources.
Types of Mitigation Actions/Projects

Federal funding

Bureau of Indian Affairs

If the Tribe is federally recognized, they are viewed by DHS-FEMA and
the state as a federal entity.

Bureau of Land Management (BLM)

Manages large tracts of BLM land in the western U.S. Much of it is
leased to mining and ranching interests, and some recreation.

Community Assistance Program (for
NFIP)

Supports state floodplain management program through the office of
the State NFIP Coordinator.

DHS FEMA Cooperating Technical
Partners

FEMA designation for state and local government entities that allows
state/local proactive matching for Risk MAP digital flood plain and
coastal mapping and flood studies.
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Potential Funding Sources

Types of Mitigation Actions/Projects

Emergency Management Performance
Grant

Planning, equipment, education and outreach for state and local
emergency management agencies.

Federal Housing Administration

Variety of housing programs, usually delivered through state housing
departments or authorities.

Fire Management Assistance Grant
Program

Supports state and local firefighting resources.

Homeland Security Grant Program

Planning, equipment, education and outreach for state, local and UASI
entities.

HUD Community Development Block
Grants (CDBG)

Mirrors HMGP; requires congressional budget allocation (usually after
catastrophic events). Usually used to match FEMA HMGP grants as well
as support housing mitigation projects which are deemed not costbeneficial.

HUD Disaster Supplemental funds

Housing, infrastructure. Can be directed at specific housing groups such
as the elderly, low income, etc.

National Dam Safety Program

Supports state dam safety engineers to inspect dams per state/federal
dam regulations.

NOAA National Weather Service

•
•
•
•

•

National weather monitoring service
Operates Miami National Hurricane Center
SLOSH modeling and training at NHC
Hurricane and TD advisory systems based on instrumentation and
hurricane hunter data
Operates system of stations across the country that collect data,
verify tornadoes, participate on state emergency weather
conference calls
Repository of National Climatic Data Center weather record

Sustainable Communities Initiative
(DOT, HUD, EPA)

•
•

Post-disaster redevelopment
Infrastructure restoration/hardening

US Army Corp of Engineers

•

Operates Silver Jackets program, providing technical assistance to
states.
Dam/levee operation.
Post-disaster federally-assigned missions, including debris
management
GIS and Modeling: debris, floodplain, coast (SLOSH, surge zones)
Watershed-based “plans” and solutions
Flood prevention analysis, plans and options
Used to sponsor some acquisition/demolition & elevation projects
Section 203 Tribal Partnership Program

•

•
•
•
•
•
•
•
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Potential Funding Sources

Types of Mitigation Actions/Projects

US Small Business Administration

Post-disaster loans for property owners and businesses for repair and
mitigation in counties with SBA declarations.

USDA Natural Resources Conservation
Service

•

•
•

Post-disaster Emergency Watershed Program (stream and river
damage assessment and restoration). This is usually a post-disaster
Congressional Allocation.
Dam Safety/Levee technical assistance
General Agricultural Technical Assistance

USDA US Forest Service

Prime agency for wildfire suppression. National Forest may be used for
timber, recreation, fishing and hunting. These funds do support wildfire
suppression.

USGS

•
•
•

Post-disaster high water mark and other perishable data collection
through FEMA federal agency cooperative agreements
Operates a coastal monitoring system as well as riverine gauging
system
Mapping and GIS

State/Local funding – if the Tribe is eligible they may apply for the following programs.

Capital Investment Programs

State-specific programs with specific spending goals/initiatives.

Community Economic Development
departments

State or local entity for sponsorship of FEMA and other housing
programs. Varies per state and county.

Natural Resource, Environmental,
Agricultural Departments

State-specific organizations, which generally house State NFIP
Coordinator (about half are with state EM departments); water
pollution, recreation, forestry, agriculture, dam safety (some are also
with EM departments); recreation and wildlife habitat and
hunting/fishing agencies.

Smart Growth Management
Departments

Some progressive state and local governments have instituted these
departments to assure new development or redevelopment adheres to
sustainability principles. These can extend beyond LEED to protection
of natural resources, and often overlaid to floodplain, coastal and
wetland protection.

State Emergency Management/Public
Safety Departments

Varies from state Governor/cabinet level to a state department/division
of Homeland Security and Emergency Management. The agencies
provide technical assistance and funding for:
•
•
•
•

Preparedness Planning (state and local)
COOP repository for state agencies/universities/colleges)
Operate EOCs
Disaster and Mitigation Services
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Potential Funding Sources
•
•

Types of Mitigation Actions/Projects
Hazardous materials response and training
Grants Management: Post-disaster, pre-disaster mitigation, DHS,
state EM, EMPG

State programs to improve stormwater
and water/wastewater systems

Regional stormwater management facilities to address volume of
water, usually for a one- or two-year storm event. These have become
more prescriptive for water pollution control since the 1988 Clean
Water Act Reauthorization.

State programs to improve utilities

Usually a revolving loan fund (pass-through from EPA, sometimes state
funds added) for water treatment and sewage treatment upgrades. Can
include mitigation.

Non-governmental funding

American Red Cross

Post-disaster victim support: sheltering, food, clothing, medicine,
cleaning supplies

Private businesses

•
•
•
•
•

Public utilities/Private utilities

•
•
•
•
•

Salvation Army

Continuity of Operations Plans
Disaster insurance or self-insured (risk spread across all assets)
Emergency operations plans
Corporate emergency management support to state and FEMA:
Target, CVS, Walgreens, LOWES, Home Depot
Event-specific donations of materials, services and funds
COOP Plans (which can include generators)
Different emergency preparedness requirements per state
Corporation Commission or other entity requirements
Usually self-insured
Some have EOPs and exercise: nuclear plants required by NRC
Private utilities eligible for PA (Section 406 mitigation), HMGP 404

Post-disaster victim support: sheltering, food, clothing, medicine,
cleaning supplies
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CHAPTER 7. PLAN MAINTENANCE AND IMPLEMENTATION
The Plan Maintenance Process outlines two critical pieces of the mitigation plan:
•
•

a system for maintaining the mitigation plan
a system for monitoring the implementation of mitigation actions and the mitigation strategy

The Environmental Director is responsible for leading all efforts to maintain and implement the mitigation plan.
This position is supported by the rest of Tribal Executive leadership. It is the responsibility of the Environmental
Director to keep the Tribal Council apprised of the status of plan implementation. The North Fork Rancheria Tribal
Council understands the value of this plan, the value of mitigation, and the relationship of the tribe with FEMA.
They intend to continue updating this plan and implementing the plan’s strategies.

SYSTEM FOR REVIEWING IMPLEMENTATION PROGRESS

C7. Does the plan describe a system for reviewing progress on achieving goals as well
as activities and projects identified in the mitigation strategy, including monitoring
implementation of mitigation measures and project closeouts? [44 CFR §§
201.7(c)(4)(ii) and 201.7(c)(4)(v)]
Implementing the mitigation actions identified in this plan and meeting the stated goals of the plan are the most
important result of this Tribal Hazard Mitigation Plan. The Tribal Council and the Executive Leadership recognize
the value of implementing this plan. They recognize that future development on Tribal lands must coincide with
the goals of this plan.
The Environmental Director is responsible for the overall implementation of this plan and will be supported by the
Tribal Council, the Executive Leadership, and the Mitigation Planning Team. The responsibility for implementation
of specific mitigation actions falls to the lead department identified in the Mitigation Strategy. Tribal departments
are expected to use the timeline and priority level assigned to each mitigation action to guide their
implementation efforts and schedule.
The Environmental Director will send a reminder and the Mitigation Action Tracker to each department head on a
biannual basis to collect status updates for each mitigation action. Each department head will use the Mitigation
Action Tracker (an Excel spreadsheet) designed to easily track the progress of mitigation actions, including
schedule, budget and project deadlines. An example of the Mitigation Action Tracker is shown below in three
sequential screen shots.
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The Environmental Director will meet with the Mitigation Planning Team on a biannual basis to review the status
of each mitigation action and identify potential new actions, as well as funding sources. Following the Mitigation
Planning Team meetings, the Environmental Director will modify the Hazard Mitigation Plan as necessary by
updating the Record of Changes page in the beginning of the plan and attaching an addendum. The Environmental
Director will maintain minutes and sign-in sheets from these biannual meetings, which will serve as a permanent
record of the mitigation progress for the Tribe. The Environmental Director will develop a biannual Mitigation Plan
Implementation Status Report for the Chief Administrative Officer and the Tribal Council.

INCORPORATION INTO OTHER PLANNING MECHANISMS

A5. Does the plan include a discussion on how the planning process was integrated to
the extent possible with other ongoing tribal planning efforts as well as other FEMA
programs and initiatives? [44 CFR § 201.7(c)(1)(iv)]
The Tribal Hazard Mitigation Plan is the North Fork Rancheria primary resource for mitigating risk. It details the
risks to and vulnerabilities of Tribal critical facilities, Tribal lands, and the region. It represents the Tribe’s strategy
for mitigating risk. The Tribe carefully considered how to incorporate the mitigation strategy into other planning
efforts, which is why their sixth Mitigation Strategy Goal, “Integrate natural hazard mitigation policies and
practices into tribal planning and development,” exists.
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The Tribe designated one specific mitigation action toward this goal: “Adopt regulatory standards for development
and maintenance of buildings for the purpose of reducing and mitigating risk.” The Tribal Housing Director is
acutely aware of California Building Codes, and the value of mitigating risk through safe building practices. The
Tribe adheres to these codes and safe building practices even though they do not have legislation mandating these
efforts. This is common practice for Indian tribes and should not be viewed as a lack of commitment to hazard
mitigation.
In addition to the implementation of this plan, the Environmental Director will participate in county-wide
emergency management meetings and tribal emergency management meetings. The Chief Financial Officer will
monitor FEMA announcements for grant opportunities, legislation updates, and conferences, and make the rest of
the Executive Team aware of these opportunities and regulations as they become available.

METHOD AND SCHEDULE TO KEEP THE PLAN CURRENT
A6. Does the plan include a description of the method and schedule for keeping the
plan current (monitoring, evaluating and updating the mitigation plan within the plan
update cycle)? [44 CFR § 201.7(c)(4)(i)]
According to FEMA regulations, the North Fork Rancheria is required to formally update and adopt this plan every
five years. However, a five-year update is considered inadequate to maintain a current and realistic plan. The Tribal
Hazard Mitigation Plan is considered a living document. In reality, a continual process of monitoring, evaluating,
and updating the plan needs to be in place. During a five-year time period, policies and procedures at the federal
and Tribal levels may prompt changes to the plan in terms of priorities and/or funding. In addition, a major disaster
would prompt review and possible modifications to this plan.
Three key methods to keeping this plan current are monitoring, evaluating and updating the Plan. FEMA defines
these in the following way:
•
•
•

Monitoring: Tracking the implementation of the plan over time
Evaluating: Assessing the effectiveness of the plan at achieving its stated purpose and goals
Updating: Reviewing and revising the plan at least once every five years

MONITORING
The Environmental Director will track the relevance and implementation of the mitigation plan over the five-year
time period the plan is current. Monitoring includes holding meetings with the Mitigation Planning Team and
others on a biannual basis, as well as post-disaster, to determine the validity of the plan goals and mitigation
actions, and to monitor their implementation progress. If the team determines changes are needed to the plan,
the Environmental Director, with support of the Executive Team, will make the changes.

EVALUATING
The Environmental Director will convene a meeting with the Tribal Executive Team to evaluate the planning
process and make recommendations for future plan updates and enhancements. This meeting will take place
within three months of FEMA’s Approval-Pending-Adoption designation of the plan. The Team will use the
Mitigation Plan Evaluation Worksheet included in Appendix E: Implementation Plan Supporting Materials. This

251

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

completed worksheet will be used by the team when the Tribe formally updates the plan annually. The Mitigation
Planning Team will review the effectiveness of the public outreach strategy, particularly the number of meetings
held (both team and public), the public preparedness survey, and the communication methods used for interacting
with stakeholders. The Mitigation Planning Team will review the system for gathering mitigation actions and
ranking their priority level. The meeting will conclude with a review of the plan to monitor and update the plan in
the coming years.

UPDATING
The Environmental Director, with assistance from the Mitigation Planning Team, will take the lead to revise the
plan every five years for FEMA approval. In addition, following any disaster, the Mitigation Planning Team will
review the plan to make sure that the goals, objectives, and mitigation actions continue to meet the needs of the
Tribe. The table below shows a five-year schedule for plan maintenance. The revised edition of this plan will
include additional data to reflect new homes, businesses, or infrastructure chosen by the Tribal Council for
inclusion. In addition, the revised plan will include a revised hazard risk assessment and vulnerability study, a
revised capability assessment, and additional/revised mitigation strategies.
Table 53. Five-year schedule to update the Mitigation Plan.
Timeframe

Actions

Annually

•
•
•
•
•
•

Months 1-12

The Mitigation Planning Team meets following any large incidents on the Rancheria to
review the mitigation plan and discuss new funding opportunities.
The Mitigation Planning Team meets to discuss implementation of mitigation actions.
The Mitigation Planning Team requests the incorporation of this plan into plans of
relevant departments.
The Mitigation Planning Team works with departments seeking mitigation funding to
assist with identifying and completing grant applications.
The Mitigation Planning Team proceeds with mitigation action implementation.
The Mitigation Planning Team completes and files biannual reports.

•

The Mitigation Planning Team initiates discussion of lessons learned from the
development of the 2015 plan.
All annual actions listed above.

Months 13-36

•

All annual actions listed above.

Months 37-48

•
•

The Mitigation Planning Team seeks funding for updating this plan.
All annual actions listed above.

Months 49-60

•
•

The Mitigation Planning Team updates this plan according to current FEMA standards.
All annual actions listed above.

•

In addition, the Mitigation Planning Team will review this plan following any disaster. An update will include a
narrative of all relevant impacts from the disaster, the effects, and damages to the Rancheria and its critical
facilities. Finally, the Executive Committee will also review the mitigation plan goals, objectives and actions for
priority and relevance. Changes to the plan will be made based on need. The Environmental Director will develop
the biannual progress reports combined with any disaster write-up, which will serve as the Plan’s annual update.
These annual reports will be referenced toward generation of the plan update in 2023.

252

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

CONTINUED PUBLIC INVOLVEMENT

A7. Does the plan include a discussion of how the tribal government will continue
public participation in the plan maintenance process? [44 CFR § 201.7(c)(4)(iv)]
The North Fork Rancheria involved tribal citizens, regional stakeholders and the North Fork California community
in their planning process for development of this plan. The tribe is committed to involving the public in plan
implementation as well. They have designed multiple mitigation actions that specifically involve the public, such as
public outreach and education campaigns. The tribe will improve their webpage by adding a copy of this plan to
the website and any updates of the plan as they are developed. They will advertise all meeting and education
opportunities on the website, via social media, and through press releases sent to the local papers.
In addition, the tribe is committed to maintenance and improvement of this mitigation plan. They are committed
to include the North Fork California community in their process, as well as the Mitigation Planning Team, which
includes state and county leaders and first responders. Coordinating with these stakeholders is a key part of
implementing and maintaining this mitigation plan. The Environmental Director will host biannual meetings as
mentioned above with the Hazard Mitigation Committee.
The Environmental Director will represent the Tribe at county-wide emergency management meetings and tribalspecific emergency management meetings. The Tribe will also engage county leaders regarding issues such as
flooding and wildfire mitigation. The continued collaboration with these stakeholders will bring success to
mitigating risks on the Rancheria.
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APPENDICES
LIST OF ACRONYMS

ACF
BFE
BIA
CESMD
DEM
CERT
(D)FIRM
DSOD
ENSO
EOC
EPCRA
FEMA
FMA
HAZMAT
HMGP
GIS
GPS
ICS
ITCC
ITEMA
MMI
MOU
NCEI
NFIHA
NFR
NFRTTP
NFIP
NOAA
NWS
PDM
PGA
PHMSA
PRI
RCP
SA
SILVIS
SPC
SRA
TANF
TORRO

Annual Chance Flood
Base Flood Elevation
Bureau of Indian Affairs
Center for Engineering Strong Motion Data Center
Digital Elevation Model
Community Emergency Response Team
(Digital) Flood Insurance Rate Map
Division of Safety of Dams
El Niño–Southern Oscillation
Emergency Operations Center
Emergency Planning and Community Right to Know Act
Federal Emergency Management Agency
Flood Mitigation Assistance
Hazardous Materials
Hazard Mitigation Grant Program
Geographic Information Systems
Global Positioning System
Incident Command System
International Council of California
iTribal Emergency Management Agency
Modified Mercalli Intensity
Memorandum of Understanding
National Centers for Environmental Information
North Fork Indian Housing Authority
North Fork Rancheria
North Fork Rancheria Tribal Transportation Program
National Flood Insurance Program
National Oceanic and Atmospheric Administration
National Weather Service
Pre-Disaster Mitigation
Peak Ground Acceleration
Pipeline and Hazardous Materials Safety Administration
Priority Risk Index
Representative Concentration Pathway
Spectral Acceleration
Spatial Analysis for Conservation and Sustainability
Storm Prediction Center
State Responsible Areas
Temporary Assistance for Needy Families
Tornado and Storm Research Organization
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TRI
USDA
USDOT
USFS
USGS
WHP
WUI

Toxic Release Inventory
United States Department of Agriculture
United States Department of Transportation
United States Forest Service
United States Geological Survey
Wildfire Hazard Potential
Wildland Urban Interface
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LIST OF RESOURCES

ABC 30 Action News
American Meteorological Society
BBC
Cal Adapt
California Air Quality Resources Board
California Department of Conservation
California Department of Water Resources
California Fire and Resource Assessment Program (FRAP)
California Geological Survey
California State Hazard Mitigation Plan
Federal Emergency Management Agency
firelab.org
Fresno County Hazard Mitigation Plan
Hofstra University
LA Times
Madera County Hazard Mitigation
National Drought Mitigation Center
National Geophysical Data Center
National Oceanic and Atmospheric Administration (NOAA)
National Park Service
National Weather Service
NOAA National Centers for Environmental Information (NCEI) Storm Events Database
Oregon State University
preventionweb.net
Sierra Forest Legacy
Sierra New Online
University of Berkeley
University of California Santa Barbara
University of Washington Emergency Management
University of Wisconsin
US Department of Agriculture (USDA) Forest Service
US Drought Monitor
US Geological Survey (USGS)
Vaisala
Western Regional Climate Center
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APPENDIX A: PLANNING PROCESS SUPPORTING MATERIALS
WORK PLAN AND PUBLIC ENGAUGEMENT STRATEGY SEPTEMBER 21, 2017
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FACT SHEET #1
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FACT SHEET #2
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NORTH FORK TRIBAL MITIGATION PLANNING TEAM
Building Tribal Planning Team Handout
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Kickoff Meeting October 25, 2017
SIGN-IN SHEET
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POWERPOINT PRESENTATION
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January 24, 2018 Meetings
MEETING INVITATION
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SIGN-IN SHEET
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POWERPOINT PRESENTATION
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May 16, 2018 Meetings
SIGN-IN SHEET
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POWERPOINT PRESENTATION
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September 25, 2018 Meetings
INVITATION

From:
Subject:
Date:
To:

Christina McDonald cmcdonald@northforkrancheria-nsn.gov
North Fork Rancheria Hazard Mitigation Plan Meeting
September 13, 2018 at 6:13 PM
admin@ysrcandd.org, Brittany Dyer - Madera County (Business Fax)
IMCEAFAX-Brittany+20Dyer+40+2B1+20+28559+29+20673-3302@northforkrancheria-nsn.gov, CALOES-Terri Mejorado
terri.mejorado@caloes.ca.gov, Caroline Cunningham Caroline.cunningham@stantec.com, CHP- Craig Hinch chinch@chp.ca.gov,
CHP-Ethan Jackson EJackson@chp.ca.gov, David Falls dfalls@northforkrancheria-nsn.gov, Dist EPD
epd@northforkrancheria-nsn.gov, Dist Tribal Council TribalCouncil@northforkrancheria-nsn.gov,
Edward Guzman (edwardg@sierraambulance.org) edwardg@sierraambulance.org, Elisa Bendz
ebendz@northforkrancheria-nsn.gov, Fresno County Environ,mental Health (EnvironmentalHealth@co.fresno.ca.us)
EnvironmentalHealth@co.fresno.ca.us, Fresno County Sheriff's Office- Louis Hernandez louis.hernandez@fresnosheriff.org,
Gary Nicholes gnicholes@northforkrancheria-nsn.gov, Gaylen Lee glee@netptc.net, Gerald Jones (gerald.jones@bia.gov)
gerald.jones@bia.gov, Heather Heinks (Heather.Heinks@valleyair.org) Heather.Heinks@valleyair.org, Jack Williamson
jwilliamson@co.madera.ca.gov, James Bethel (Brother) jbethel@northforkrancheria-nsn.gov, Jamie Caplan
jamie@jamiecaplan.com, Jay Kimbler (Jay.Kimbler@sce.com) Jay.Kimbler@sce.com, Jordan Clark staff@monomuseum.gmail,
Joseph Wilder jwilder@co.madera.ca.gov, Lou Beihn patnlou@gmail.com, Matt Armstrong (MDAF@pge.com) MDAF@pge.com,
Matt Watson matt.watson@fire.ca.gov, Nancy Koeperich nancy.koerperich@fire.ca.gov, Paul Irwin pirwin@nfriha-nsn.gov,
Poitras, Katrina Katrina.Poitras@redcross.org, Teri Haggard thaggard@northforkrancheria-nsn.gov, Tolmie, Denise -FS
dtolmie@fs.fed.us, Tom Wheeler-Madera County District #5 tom.wheeler@madera-county.com, Tune, Daniel J -FS
dtune@fs.fed.us, Walt Kent (Walt.Kent@calOES.ca.gov) Walt.Kent@calOES.ca.gov

Dear all,
On behalf of North Fork Rancheria, I would like to invite you to our Hazard Mitigation planning
meeting with our consulting team, Jamie Caplan Consulting, who is helping us develop a Tribal
Mitigation Plan for FEMA approval.
Our meeting will be held on Tuesday, September 25, 2018 at our Tribal TANF Office, located at
57911 Old Mill Site Center in North Fork, from 9:00 am - 11:00 am. Refreshments will be served!
A meeting request is also being sent, please respond for an accurate headcount. We will also host
a Tribal Public Meeting at 11:30 a.m. following the team meeting. We encourage you to join us at
this meetings if possible.
Your continued participation in this project is essential to its success. If you can’t attend, please
consider sending another representative from your office to assist us in the process.

Thank you,
Chris'na McDonald, Environmental Director
North Fork Rancheria of Mono Indians of California
33143 Rd 222, 3rd Floor
PO Box 929
North Fork, CA 93643
(559)877-2461 x103
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SIGN-IN SHEET
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AGENDA

North Fork Rancheria of Mono Indians of California

DISASTER MITIGATION
PLANNING TEAM MEETING AGENDA
September 25, 2018
9:00 am – 11:00 am
TANF Office, 57911 Old Mill Site Center, North Fork, CA

1. New FEMA Regulations
2. Project Status Update
a. Survey Results
3. Mitigation Strategy
a. Project Priorities
4. Plan Implementation
a. Pre-Fire and Pre-Flood Annual Meetings
5. Team and Public Plan Review
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POWERPOINT PRESENTATION
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PUBLIC MEETINGS
January 24, 2018 Meeting
FLYER
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PRESS RELEASE

North Fork Rancheria of Mono Indians of California

MEDIA RELEASE
For Immediate Release
January 2, 2018

Contact: Christina McDonald
Phone: 559-877-2461 x103

Tribal Public Meeting – Disaster Risk Reduction Planning
January 24, 2018 - 2 Meeting Choices
11:30 – 12:30 pm or 6:00 pm – 7:00 pm
North Fork Rancheria Community Center
56900 Kunugib, North Fork, CA 93643
The North Fork Rancheria of Mono Indians of California are developing a tribal hazard mitigation plan
for approval by the Federal Emergency Management Agency. First and foremost, the mitigation plan
will serve as an essential strategy for reducing current and future risks to natural hazards and
improving the emergency preparedness of the entire community. Tribal citizen participation is
essential! Tribal citizens and members of the public are welcome to attend.
Join the Tribal Pre-Disaster Mitigation Team on Wednesday, January 24, 2018 from 11:30 pm – 12:30
pm or from 6:00 pm to 7:00 pm at the North Fork Rancheria Community Center to share your ideas
for reducing risk and becoming less vulnerable to natural hazards such as wildfires, floods, and wind
storms. At the meeting, you will learn about the process of developing the Tribe’s Hazard Mitigation
Plan and can contribute your ideas for making the community more resilient to natural hazards. The
meeting will be held in the Tribal Community Center and food and refreshments will be served!
The purpose of the Hazard Mitigation Plan is to identify and assess the tribe’s natural hazard risks
and determine how to best minimize and manage those risks. The Hazard Mitigation Plan will focus
on the identification, assessment, and mitigation of natural hazards such as wildfires, floods, and
other potential disaster events. Once approved by FEMA, the plan will make the Tribe eligible to
apply for pre- and post- mitigation project grant funding through FEMA’s Hazard Mitigation
Assistance (HMA) programs and other non-emergency disaster assistance. A draft plan is scheduled
for completion and review in August 2018.
If you have any questions regarding the Public Meeting, or would like to learn about more ways you
can participate in the development of the Tribal Hazard Mitigation Plan, please contact Christina
McDonald, Environmental Director by phone: 559-877-2461 x103 or email: cmcdonald@nfr-nsn.gov.
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MEDIA ANNOUNCEMENT
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SIGN-IN SHEET

323

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

324

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

325

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

POWERPOINT PRESENTATION
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10/2/18

MITIGATION STRATEGY PROVIDES SOLUTIONS

MITIGATION ACTIONS

• What has the tribe done to prevent natural
hazards from becoming natural disasters?
RISK

ABILITY

– Grass cutting and weed abatement for elders
– Waste drop-off day
– Culverts on allotments with homes
– Added a fire evacuation road

SOLUTIONS

• What can the tribe do?
19

20

PLAN REVIEW AND IMPLEMENTATION

STAKEHOLDER AND PUBLIC ENGAGEMENT STRATEGY

• Plan Review, Evaluation and Implementation

• Fact Sheet
• Meetings/Interviews

– Integrate plan with tribal plans and policies
– Implement mitigation actions

• Tour

• FEMA Review and Approval

• Survey
• Workshops

• Tribal Adoption

FACT SHEET
The North Fork Rancheria of Mono Indians are developing a
tribal hazard mitigation plan for approval by the Federal
Emergency Management Agency. First and foremost, the
mitigation plan will serve as an essential strategy for reducing
current and future risks to natural hazards and improving the
emergency preparedness of the entire community.
Federal Emergency Management Agency (FEMA)
Requirements Met
Once approved by FEMA, the plan will make the Tribe eligible
to apply for pre- and post- mitigation project grant funding
through FEMA’s Hazard Mitigation Assistance (HMA)
programs and other non-emergency disaster assistance. This
eligibility is critical to enable the Tribe to leverage outside
funding sources for the implementation of hazard mitigation
measures, both before and after a disaster. Jamie Caplan
Consulting LLC, with support from Stantec, will lead the
planning effort on behalf of North Fork Rancheria of Mono
Indians of California.

•

Nation-to-nation,
government-to-government.
Focus on mitigation strategy.

•

Emphasis on the planning
process.

•

This is the Indian Tribal
government’s plan.

•

Foster Cooperative
relationships.

Opportunities for the Public to Participate
Opportunities exist for Tribal Citizens and employees to get involved in the hazard mitigation planning
process including:
Tribal Pre-Disaster Mitigation Team (TPMT)
A Tribal Pre-Disaster Mitigation Team will be developed to assist with the planning effort. This team
consists of tribal department heads, tribal business representatives, first responders and representatives from
local and regional organizations such as Madera County. The TPMT will meet three times during the
planning process; their knowledge and participation is critical to the success of the project. The TPMT
meetings will allow for valuable input from these stakeholders and will keep them apprised of the project.

• Draft Plan Review
Wildfires may impact the area.

NEXT STEPS

FEMA’s Guiding Principles for
a Tribal Hazard Mitigation
Plan

•

Stakeholder Meetings
The JCC Team will work with the TPMT to develop a strategy to
effectively engage stakeholders throughout the planning process.
Stakeholder engagement has the purpose of two-way
communication between the project team and the tribal community.
Generating interest, soliciting input and engaging partners in the
plan development process provides an opportunity for project
leaders to gain significant insight into the needs and capabilities of
the tribe. It also enables the tribal community to participate in the
project and become invested in its success. This investment will
pay great dividends when it comes to implementing the mitigation
plan.

THANK YOU

• Public Preparedness Survey
• May Public Meeting
• Review Draft Plan

Jamie Caplan

23

Caroline Cunningham

Jamie Caplan Consulting, LLC
Office) 413-586-0867

Stantec
Office) 919-523-2320

Cell) 413-218-7310
jamie@jamiecaplan.com

Cell) 919-475-9171
Caroline.Cunningham@Stantec.com

24

4

329

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

May 16, 2018 Meeting
FLYER
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September 25, 2018 Meeting
FLYER

NORTH FORK RANCHERIA OF MONO INDIANS OF CALIFORNIA

PUBLIC MEETING
DISASTER MITIGATION
September 25, 2018
TANF Office
57911 Old Mill Site Center, North Fork
11:30 a.m. – 12:30 p.m.
The development of the North Fork Rancheria of Mono Indians of California Hazard
Mitigation Plan is nearly complete. The plan is essential to the Tribe’s efforts to identify
ways to lessen the impacts of natural hazards such as wildfires, flooding, and
windstorms.
During this public meeting, you will have the chance to review the whole plan, learn
about the results of the risk analysis, and review the identified mitigation projects
included in the plan. It is your opportunity to ask questions and learn about how this
plan can make the North Fork community safer.

Your Participation is Needed!
The whole North Fork
Community is encouraged to
attend!

Wildfires, Floods
and Windstorms

You don’t have to
be a tribal citizen to
attend. All are
welcome!

FOR MORE INFORMATION CONTACT
Christina McDonald, Environmental Director
North Fork Rancheria of Mono Indians of California
(559) 877-2461 x103 cmcdonald@nfr-nsn.gov

Food and
Refreshments
will be served.

Event to comply with North Fork Rancheria of Mono Indians of California Indian Children Protection Statute
Adopted on October 11, 2017. Tribal Council approval 9/2018.
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PRESS RELEASE

North Fork Rancheria of Mono Indians of California

MEDIA RELEASE
For Immediate Release
September 10, 2018

Contact: Christina McDonald
Phone: 559-877-2461 x103

Get Involved with Local Disaster Planning
The development of the North Fork Rancheria of Mono Indians of California Tribal Hazard Mitigation
Plan for approval by the Federal Emergency Management Agency is nearly complete. Work began on
the plan in September 2017 and the tribe anticipates having the plan complete and ready for public
and FEMA review in October 2018.
Join the Tribal Pre-Disaster Mitigation Team on Tuesday, September 25th from 11:30 am – 12:30 pm
at the TANF Office, 57911 Old Mill Site Center, North Fork, CA. Lunch will be served.
This is an opportunity for the public, both tribal citizens and North Fork community members, to
learn about the Tribal Hazard Mitigation Plan. The plan serves as an essential strategy for reducing
current and future risks to natural hazards and improving the emergency preparedness of the entire
community. We hope everyone will attend this meeting to learn about the plan, mingle with their
neighbors and enjoy refreshments.
The Tribe formed a Hazard Mitigation Team made up of tribal and state, county, and local
stakeholders to work closely with their consulting team led by Jamie Caplan Consulting LLC. The
consulting team has met with the Hazard Mitigation Team several times and is prepared to share a
draft plan with the public on September 25th.
The purpose of the Hazard Mitigation Plan is to identify and assess the tribe’s natural hazard risks
and determine how to best minimize and manage those risks. The Hazard Mitigation Plan will focus
on the identification, assessment, and mitigation of natural hazards such as wildfires, floods, and
other potential disaster events.
The entire North Fork community is encouraged to register their cell phone with the Madera County
Emergency Warning system so they receive critical warnings. Register at http://www.mcalert.org.
If you have any questions regarding the Tribal Hazard Mitigation Plan, or would like to learn about
more ways you can participate in the development of the Tribal Hazard Mitigation Plan, please
contact Christina McDonald, Environmental Director by phone: 559-877-2461 x103 or email:
cmcdonald@nfr-nsn.gov.
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MEDIA ANNOUNCEMENT
Public Meeting On Local Disaster Planning In North Fork | Sierra News Online

9/28/18, 11:11 AM

News from the communities in and around
Yosemite National Park

Public Meeting On Local Disaster Planning In North Fork
! Posted by: gina clugston " September 17, 2018 - 9:02 am # 0 $ 743 Views

Submitted by Christina McDonald –
NORTH FORK – The development of the North Fork Rancheria of Mono Indians of California Tribal Hazard Mitigation Plan for approval by the Federal Emergency
Management Agency is nearly complete.
Work began on the plan in September 2017 and the tribe anticipates having the plan complete and ready for public and FEMA review in October 2018.
Join the Tribal Pre-Disaster Mitigation Team on Tuesday, Sept. 25th from 11:30 a.m. – 12:30 p.m. at the TANF Office, 57911 Old Mill Site Center in North Fork.
Lunch will be served.
This is an opportunity for the public, both tribal citizens and North Fork community members, to learn about the Tribal Hazard Mitigation Plan. The plan serves as an
essential strategy for reducing current and future risks to natural hazards and improving the emergency preparedness of the entire community. We hope everyone
will attend this meeting to learn about the plan, mingle with their neighbors and enjoy refreshments.
The Tribe formed a Hazard Mitigation Team made up of tribal and state, county, and local stakeholders to work closely with their consulting team led by Jamie
Caplan Consulting LLC. The consulting team has met with the Hazard Mitigation Team several times and is prepared to share a draft plan with the public on Sept.
25.
The purpose of the Hazard Mitigation Plan is to identify and assess the tribe’s natural hazard risks and determine how to best minimize and manage those risks.
The Plan will focus on the identification, assessment, and mitigation of natural hazards such as wildfires, floods and other potential disaster events.
The entire North Fork community is encouraged to register their cell phone with the Madera County Emergency Warning system so they receive critical warnings.
Register at http://www.mcalert.org.
If you have any questions regarding the Tribal Hazard Mitigation Plan, or would like to learn about more ways you can participate in the development of the Tribal
Hazard Mitigation Plan, please contact Christina McDonald, Environmental Director by phone: 559-877-2461 x103 or email: cmcdonald@nfr-nsn.gov.

!
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AGENDA

North Fork Rancheria of Mono Indians of California

DISASTER MITIGATION
PUBLIC MEETING AGENDA
September 25, 2018
11:30 am – 12:30 pm
TANF Office, 57911 Old Mill Site Center, North Fork, CA

1. Project Status Update
a. Survey Results
2. Risk Assessment Results
3. Mitigation Strategy
4. Next Steps
a. Public Review
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POWERPOINT PRESENTATION
9/28/18

MITIGATION DEFINED

• Mitigation is taking action now—before the
next disaster—to reduce human and
financial consequences later (analyzing risk,
reducing risk, insuring against risk).

Tribal Mitigation Planning Public Meeting
September 25, 2018

North Fork Rancheria of Mono Indians
Tribal Hazard Mitigation Plan

1

1

BASE MAP

2

PROJECT OBJECTIVES

Madera County

Malum
Ridge

Fresno County

Road

• Create a Hazard Mitigation Plan to reflect
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• Develop mitigation strategies that will save
lives and property.
• Collaborate with Tribal leaders and citizens.
• Respect Tribal privacy and values.
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2018 Hazard Mitigation Plan

Tribal Trust Land

Tribal Assets: Other Buildings
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PLAN DEVELOPMENT PROCESS

ROLE OF TRIBAL PRE-DISASTER MITIGATION TEAM

Project
Initiation
September
2017

November
2018

Hazard
Identification
& Risk
Assessment

Plan Review,
Evaluation &
Implementation

Capability
Assessment

Plan Adoption

•
•
•
•
•

Hazard Mitigation Team
Meetings
• October 2017
• January 2018
• May 2018
• Plan Review
September 2018
Public Workshops
• January 2018
• May 2018

Plan development
Meetings
Public outreach
Data gathering
Identify mitigation actions

• Review final plan

Mitigation
Strategy

5

6

1
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3. COMMUNITY EDUCATION & OUTREACH

4. HIGH RISK HAZARDS

• Outreach campaign for
Reverse 911
• CERT
• North Fork website
• Social media presence

• Defensible Space
– Remove hazardous
trees on tribally owned
land
– Weed abatement
– Maintain fire breaks

• Waste drop-off days

22
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• Adopt regulatory
standards for
development and
maintenance of
buildings for the
purpose of reducing
and mitigating risk.

rth

• Clear culverts
• Keep roads clear for
emergency vehicles
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6. FUTURE DEVELOPMENT
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STAKEHOLDER AND PUBLIC ENGAGEMENT STRATEGY

SURVEY RESULTS

•
•
•
•
•

• 94 surveys received

Fact Sheet
Meetings/Interviews
Tour
Survey
Workshops

FACT SHEET
The North Fork Rancheria of Mono Indians are developing a
tribal hazard mitigation plan for approval by the Federal
Emergency Management Agency. First and foremost, the
mitigation plan will serve as an essential strategy for reducing
current and future risks to natural hazards and improving the
emergency preparedness of the entire community.
Federal Emergency Management Agency (FEMA)
Requirements Met
Once approved by FEMA, the plan will make the Tribe eligible
to apply for pre- and post- mitigation project grant funding
through FEMA’s Hazard Mitigation Assistance (HMA)
programs and other non-emergency disaster assistance. This
eligibility is critical to enable the Tribe to leverage outside
funding sources for the implementation of hazard mitigation
measures, both before and after a disaster. Jamie Caplan
Consulting LLC, with support from Stantec, will lead the
planning effort on behalf of North Fork Rancheria of Mono
Indians of California.

FEMA’s Guiding Principles for
a Tribal Hazard Mitigation
Plan
•

Nation-to-nation,
government-to-government.

•

Focus on mitigation strategy.

•

Emphasis on the planning
process.

•

This is the Indian Tribal
government’s plan.

•

Foster Cooperative
relationships.

Opportunities for the Public to Participate
Opportunities exist for Tribal Citizens and employees to get involved in the hazard mitigation planning
process including:
Tribal Pre-Disaster Mitigation Team (TPMT)
A Tribal Pre-Disaster Mitigation Team will be developed to assist with the planning effort. This team
consists of tribal department heads, tribal business representatives, first responders and representatives from
local and regional organizations such as Madera County. The TPMT will meet three times during the
planning process; their knowledge and participation is critical to the success of the project. The TPMT
meetings will allow for valuable input from these stakeholders and will keep them apprised of the project.

• Draft Plan Review
Wildfires may impact the area.

Stakeholder Meetings
The JCC Team will work with the TPMT to develop a strategy to
effectively engage stakeholders throughout the planning process.
Stakeholder engagement has the purpose of two-way
communication between the project team and the tribal community.
Generating interest, soliciting input and engaging partners in the
plan development process provides an opportunity for project
leaders to gain significant insight into the needs and capabilities of
the tribe. It also enables the tribal community to participate in the
project and become invested in its success. This investment will
pay great dividends when it comes to implementing the mitigation
plan.

– 57% Tribal citizens
– 54% live on private land

• Best ways to receive
information:
– Email or text message

• Biggest concerns:
– Wildfire, Drought, High
Winds, Power Outages

• Most important Tribal
assets to protect:
– Drinking water supply
– Emergency Response
Systems
– Fire Station
– Sacred and Cultural
Sites/Museum

4
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PREPAREDNESS SURVEY
Blank Survey
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Media Release January 31, 2018
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Survey Results
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APPENDIX B: RISK ASSESSMENT SUPPORTING MATERIALS
“THIS MAY BE WHY CASCADEL WOODS SURVIVED THE MISSION FIRE”
-- Sierra News Online September 11, 2017
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UCLA RESEARCH PUTS CALIFORNIA WILDFIRE RISK INTO HISTORIC CONTEXT
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INVENTORY DATABASE – HAZUS-MH ASSUMPTIONS
Early in the hazard mitigation plan planning process, the consultant collected asset data for critical facilities,
structures and cultural sites across the reservation, using ESRI’s mobile data collector application. Further
processing of this data was necessary to format the collected data for use in the Hazus-MH risk assessment
software. Hazus-MH has specific requirements in terms of data field types for User Defined Facilities (UDFs)
analysis, a structure specific analysis. Information was also gathered from local sources (e.g., the North Fork
Rancheria of Mono Indians Hazard Mitigation Team) and virtual sources (e.g., Google Maps). If data is not available
from the local sources, default values are imputed as appropriate. The following data is required for the UDF
analysis: building type, number of stories, occupancy type, foundation type, cost, content cost, first floor elevation,
design level, year built, latitude and longitude.
Occupancy Type
Occupancy type refers to the use of the structure based on Hazus parameters, such as residential, commercial,
industrial, educational, government, religious, and agricultural. Occupancy type was determined based on notes
and photos taken during the data collection phase of the project. For buildings added after data collection, a visual
inspection using desktop methods (Unmanned Aerial Vehicle imagery provided by the NFRHMT, Google Maps and
2016 NAIP ortho imagery) was used.
Structure Replacement Cost
For any structures without cost provided by the NFRHMT, a value was computed using information provided by the
NFRHMT. The provided building values were divided by the provided square footage, and this cost per square
foot, for each occupancy type, was applied to all other structures. Typically, a regional home builders estimate
would be used to determine this cost. However, using a cost per square foot value derived from the NFRHMT
information was concluded to be most accurate for the planning area.
Content Cost
Content costs were calculated based on the default values associated with the occupancy type, as provided in the
Hazus Technical Manuals (see table below).

First Floor Elevation (FFE)
FFE was determined using a visual inspection of buildings during the onsite mobile data collection process.
Assumptions for FFE were made for buildings that were not included in the visual assessment using values derived
from similar structures that were a part of visual inspections and Hazus default values.
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Foundation Type
During data collection, foundation types were determined based upon a visual inspection of each building for
which photographs were taken. These foundation types are based on Hazus parameters including pile, pier, solid
wall, basement, crawlspace, fill and slab on grade. Assumptions for foundation type were made for buildings that
were not included in the visual assessment using values derived from similar structures that were a part of visual
inspections and the categorization of the building type for these structures.
Year Built
A default value of 1970 was used for any structure with values not included in the source data from the North Fork
Rancheria of Mono Indians Hazard Mitigation Team (NFRHMT), per Hazus defaults.
Design Level
Design Level refers to the level of design of which a structure was built to withstand earthquakes. Based on
earthquake codes for specific regions, design level can be attributed based on Hazus defaults as high code,
moderate code, low code or pre code. Based on the Hazus default of 1970 for Year Built, and the study area being
located in Uniform Building Code Seismic Zone 3, all buildings in the dataset are attributed to moderate code.
Area
The area, or square footage, for each structure not included in the source data from the North Fork Rancheria of
Mono Indians Hazard Mitigation Team (NFRHMT), was calculated based on digitized building footprints and
number of stories for each structure using ArcGIS.
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HILTON CREEK FAULT. 6.9 EARTHQUAKE BASED OFF USGS SCENARIO SHAKEMAP. (NOT AN ACTUAL EVENT)
Building Cost

Chance of Property
Damage - None

Chance of Property
Damage - Complete

$448,434

99.09%

0.00%

$238,513

99.09%

0.00%

RES1 - Single Family Dwelling

$190,880

99.09%

0.00%

Residence

RES1 - Single Family Dwelling

$199,001

99.09%

0.00%

CA000005

Residence

RES1 - Single Family Dwelling

$308,903

99.09%

0.00%

CA000006

Residence

RES1 - Single Family Dwelling

$223,552

99.09%

0.00%

CA000007

Residence

RES1 - Single Family Dwelling

$271,690

99.09%

0.00%

CA000008

Residence

RES1 - Single Family Dwelling

$187,045

99.09%

0.00%

CA000009

Residence

$183,646

99.09%

0.00%

CA000010

Residence

$280,854

99.09%

0.00%

CA000011

Residence

RES1 - Single Family Dwelling
RES3A - Multi Family Dwelling Duplex
RES1 - Single Family Dwelling

$307,458

99.09%

0.00%

CA000012

GOV1 - General Services

$645,904

98.98%

0.00%

GOV1 - General Services

$564,302

98.98%

0.00%

GOV1 - General Services

$1,217,403

98.98%

0.00%

CA000015

Community Center
Family Wellness Youth
Center
Manzanita Plaza/Tribal
Govt Offices
Residence

RES1 - Single Family Dwelling

$181,164

99.06%

0.00%

CA000016

Residence

RES1 - Single Family Dwelling

$177,401

99.06%

0.00%

CA000017

Residence

RES1 - Single Family Dwelling

$198,702

99.06%

0.00%

CA000018

Residence

RES1 - Single Family Dwelling

$144,638

99.09%

0.00%

CA000019

Residence

$264,431

99.09%

0.00%

CA000020

Residence

$391,193

99.09%

0.00%

CA000021

Residence

RES1 - Single Family Dwelling
RES3A - Multi Family Dwelling Duplex
RES1 - Single Family Dwelling

$279,775

99.09%

0.00%

ID

Name

CA000001

Residence

CA000002

Residence

RES3A - Multi Family Dwelling Duplex
RES1 - Single Family Dwelling

CA000003

Residence

CA000004

CA000013
CA000014

Occupancy Type
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CA000022

Residence

CA000023

Sierra Mono Museum

RES3A - Multi Family Dwelling Duplex
COM8 - Entertainment &
Recreation

$616,705

99.09%

0.00%

$1,000,000

95.23%

0.00%

GOV1 - General Services

$677,592

99.00%

0.00%

GOV2 - Emergency Response

$1,059,023

95.18%

0.00%

GOV1 - General Services

$896,530

99.00%

0.00%

GOV1 - General Services

$605,000

99.00%

0.00%

GOV1 - General Services

$605,000

99.00%

0.00%

GOV1 - General Services

$34,822

99.09%

0.00%

COM1 - Retail Trade

$177,422

95.23%

0.00%

CA000030

Tribal Council Meeting
Space
Madera County Fire
Station 11
Housing Services Building
Transportation and
Training Center
TANF Building
Booster Pump Station &
Backup Generator
Convenience Store

CA000031

Water Tank

AGR1 - Agriculture

$450,000

95.43%

0.00%

CA000032

Residence

RES1 - Single Family Dwelling

$200,000

99.09%

0.00%

CA000033

Residence

RES1 - Single Family Dwelling

$257,549

99.73%

0.00%

CA000034

Residence

RES1 - Single Family Dwelling

$181,057

99.74%

0.00%

CA000035

Residence

RES1 - Single Family Dwelling

$200,643

99.74%

0.00%

CA000036

Residence

RES1 - Single Family Dwelling

$205,644

99.83%

0.00%

CA000037

Residence

RES1 - Single Family Dwelling

$214,538

99.84%

0.00%

CA000038

Residence

RES1 - Single Family Dwelling

$251,458

99.71%

0.00%

CA000024
CA000025
CA000026
CA000027
CA000028
CA000029
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GREAT VALLEY FAULT SYSTEM AT COALINGA. 7.1 EARTHQUAKE BASED OFF USGS SCENARIO SHAKEMAP. (NOT AN ACTUAL
EVENT)
Building Cost

Chance of Property
Damage - None

Chance of Property
Damage - Complete

$448,434

99.68%

0.00%

$238,513

99.68%

0.00%

Single Family Dwelling

$190,880

99.68%

0.00%

Residence

Single Family Dwelling

$199,001

99.68%

0.00%

Residence

Single Family Dwelling

$308,903

99.68%

0.00%

CA000006

Residence

Single Family Dwelling

$223,552

99.68%

0.00%

CA000007

Residence

Single Family Dwelling

$271,690

99.68%

0.00%

CA000008

Residence

Single Family Dwelling

$187,045

99.68%

0.00%

CA000009

Residence

$183,646

99.68%

0.00%

CA000010

Residence

$280,854

99.68%

0.00%

CA000011

Residence

Single Family Dwelling
RES3A - Multi Family Dwelling Duplex
Single Family Dwelling

$307,458

99.68%

0.00%

CA000012

GOV1 - General Services

$645,904

99.64%

0.00%

GOV1 - General Services

$564,302

99.64%

0.00%

GOV1 - General Services

$1,217,403

99.64%

0.00%

CA000015

Community Center
Family Wellness Youth
Center
Manzanita Plaza/Tribal
Govt Offices
Residence

Single Family Dwelling

$181,164

99.70%

0.00%

CA000016

Residence

Single Family Dwelling

$177,401

99.70%

0.00%

CA000017

Residence

Single Family Dwelling

$198,702

99.70%

0.00%

CA000018

Residence

Single Family Dwelling

$144,638

99.70%

0.00%

CA000019

Residence

$264,431

99.70%

0.00%

CA000020

Residence

$391,193

99.70%

0.00%

CA000021

Residence

Single Family Dwelling
RES3A - Multi Family Dwelling Duplex
Single Family Dwelling

$279,775

99.70%

0.00%

ID

Name

CA000001

Residence

CA000002

Residence

RES3A - Multi Family Dwelling Duplex
Single Family Dwelling

CA000003

Residence

CA000004
CA000005

CA000013
CA000014

Occupancy Type
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CA000022

Residence

CA000023

Sierra Mono Museum

RES3A - Multi Family Dwelling Duplex
COM8 - Entertainment &
Recreation

$616,705

99.70%

0.00%

$1,000,000

96.53%

0.00%

GOV1 - General Services

$677,592

99.71%

0.00%

GOV2 - Emergency Response

$1,059,023

97.96%

0.00%

GOV1 - General Services

$896,530

99.71%

0.00%

GOV1 - General Services

$605,000

99.71%

0.00%

GOV1 - General Services

$605,000

99.71%

0.00%

GOV1 - General Services

$34,822

99.68%

0.00%

COM1 - Retail Trade

$177,422

96.44%

0.00%

CA000030

Tribal Council Meeting
Space
Madera County Fire
Station 11
Housing Services Building
Transportation and
Training Center
TANF Building
Booster Pump Station &
Backup Generator
Convenience Store

CA000031

Water Tank

AGR1 - Agriculture

$450,000

97.81%

0.00%

CA000032

Residence

Single Family Dwelling

$200,000

99.68%

0.00%

CA000033

Residence

Single Family Dwelling

$257,549

96.37%

0.00%

CA000034

Residence

Single Family Dwelling

$181,057

97.19%

0.00%

CA000035

Residence

Single Family Dwelling

$200,643

97.19%

0.00%

CA000036

Residence

Single Family Dwelling

$205,644

96.17%

0.00%

CA000037

Residence

Single Family Dwelling

$214,538

96.17%

0.00%

CA000038

Residence

Single Family Dwelling

$251,458

97.42%

0.00%

CA000024
CA000025
CA000026
CA000027
CA000028
CA000029
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APPENDIX C: CAPABILITY ASSESSMENT SUPPORTING MATERIALS
NORTH FORK RESOLUTION SUPPORTING MADERA COUNTY HAZARD MITIGATION PLAN
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BUREAU OF INDIAN AFFAIRS COOPERATIVE AGREEMENT
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PRESERVATION NEEDS ASSESSMENT OF THE ARCHIVAL RECORDS
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APPENDIX D: MITIGATION STRATEGY SUPPORTING MATERIALS

Sierra Nevada Conservancy: Grants for Tribes and Tribal Entities 123

123

http://sierranevada.ca.gov/other-assistance/funding-sources/funding-sources-and-incentive-programs
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ACTION SORTED BY COST AND THEN PRIORITY

Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

Harden the Sierra Mono
Museum to prevent damage
1.1
from natural hazards and protect
cultural artifacts. (1.1)

HIGH

Tribal Government

High

FEMA; Forest Service;
HVD

All
Hazards

October 2019 October 2020

Establish the Community Center
as a central staging area and
communication hub. Equip the
2.2 Community Center with a
stockpile of disaster supplies
and harden the facility as
needed. (2.2)

HIGH

Tribal Government /
TANF

High

FEMA

All
Hazards

January 2019 September 2023

Collaborate with CalFire to staff
the North Fork Firehouse (#11)
24/7 with a full-time career Fire
Captain or Fire Apparatus
3.2
Engineer and by paid call
firefighters. In addition, identify
and train more volunteer
firefighters. (3.2)

HIGH

Tribal Government

High

Tribal Government

All
Hazards

January 2019 September 2023

Action Title
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Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

HIGH

Tribal Government
and Housing
Authority

High

FEMA

All
Hazards

January 2019 September 2023

Remove hazardous trees on
tribally owned land. (4.1)

HIGH

EPD/HA

Medium

FEMA; State HHGP;
CalFIRE; BIA

All
Hazards

January 2019 September 2023

Renew previously developed fire
breaks and develop a plan to
4.3
maintain them and secondary
access routes. (4.3)

HIGH

Tribal Roads
Program

Medium

BIA; FHWA, CalFIRE,
FEMA

All
Hazards

January 2019 September 2023

Establish a restoration plan that
4.6 includes restoring natural
resources to the area. (4.6)

HIGH

Environmental
Department

Medium

Bureau of Land
Management

All
Hazards

January 2019 September 2023

Conduct a culvert assessment
to identify culverts that need
5.1 clearing or replacement. Clean
culverts and replace them as
needed every 2-3 years. (5.1)

HIGH

Tribal Road
Program

Medium

Road Maintenance BIA,
NRCS

All
Hazards

January 2019 September 2023

Action Title

Harden tribal homes and
buildings with fire-resistant
materials and a system for
4.4
waste management including
additional dumpster locations
and waste drop-off days. (4.4)

4.1
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Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

HIGH

Tribal Road
Program

Medium

Road Maintenance BIA

All
Hazards

January 2019 September 2023

Identify funding and expand
program to assist community
4.7 members with weed abatement
and defensible space clearing.
(4.7)

MEDIUM

Environmental
Program, IHA

Medium

BIA

All
Hazards

January 2019 September 2023

Hire a grant writer/emergency
manager to seek mitigation
2.5 grant funding, facilitate regional
collaboration and implement
mitigation programs. (2.5)

HIGH

Tribal Government;

Medium/Low

Not known.

All
Hazards

January 2019 October 2020

Sign Memorandums of
Understanding (MOU) with
regional partners and neighbors
2.1
for purposes of mitigating risk as
well as responding to
disaster. (2.1)

HIGH

Tribal Government

Low

BIA Reimbursement by
event

All
Hazards

January 2019 October 2020

Develop an evacuation plan,
2.3 make sure it includes
evacuation routes, evacuating

HIGH

Tribe

Low

FEMA

All
Hazards

January 2019 September 2023

Action Title

Develop a plan for road
maintenance that includes
5.2
keeping roads accessible to
emergency vehicles. (5.2)
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Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

Participate and collaborate with
the local Community Emergency
Response Team (CERT).
2.4 Conduct quarterly training
sessions including an annual
disaster training exercise for
North Fork residents. (2.4)

HIGH

Tribal Government;

Low

FEMA

All
Hazards

September 2021

Conduct training for community
members to expand their
knowledge of hazard mitigation
3.1 and preparedness, include how
to maintain defensible space,
how to shelter-in place and how
to evacuate. (3.1)

HIGH

Tribal Government

Low

Staff

All
Hazards

January 2019 September 2019

Review the Tribal Roads
Inventory for compliance with
4.2
Public Resources Code 42.90.
(4.2)

HIGH

Tribal Roads
Program

Low

BIA; FHWA

All
Hazards

January 2019 September 2023

Action Title
large and small pets,
maintaining a list of community
members trained in the ICS
system, and pre-staging tribal
vehicles. (2.3)
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Action Title

4.5

Become a Fire Adapted
Community. (4.5)

Adopt regulatory standards for
development and maintenance
6.1 of buildings for the purpose of
reducing and mitigating
risk. (6.1)

1.2

Identify cultural sites on
indigenous areas. (1.2)

Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

HIGH

Tribal Government

Low

Fire Adapted
Communities Coalition

All
Hazards

January 2019 September 2023

HIGH

Tribal Government;
Housing Authority

Low

Administration

All
Hazards

January 2019 September 2020

Low

National Parks Service
(Dept. of the Interior);
Cultural Heritage and
Historic Preservation
Grants

All
Hazards

January 2019 October 2020

All
Hazards

January 2019 September 2023

All
Hazards

January 2019 September 2020

MEDIUM

Environmental
Program

Develop plans to protect cultural
assets. (1.3)

MEDIUM

Environmental
program

Low

National Parks Service
(Dept; of the Interior);
Cultural Heritage and
Historic Preservation
Grants

Display natural hazard
preparedness and risk reduction
3.3
posters in tribal buildings and
common areas. (3.3)

MEDIUM

Administration

Low

FEMA, Tribal Budget

1.3

446

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

Conduct an outreach campaign
for all community residents to
register their cell phone
3.4
MEDIUM
numbers with the Madera
County Emergency Alert System
(MC Alert). (3.4)

Tribal Government

Low

Tribal Budget/Admin

All
Hazards

January 2019 September 2019

Collaborate with the American
Red Cross to implement the
3.5
MEDIUM
Pillowcase Project in North Fork.
(3.5)

Tribal Government

Low

American Red Cross

All
Hazards

January 2019 September 2019

Action Title

Expand the North Fork
Rancheria website with
information regarding hazard
3.6 mitigation and preparedness.
Develop a Go Bag list of
supplies and post it to the Tribal
website. (3.6)

MEDIUM

IT

Low

Tribal Government

All
Hazards

January 2019 September 2019

Develop a tribal social media
presence for pre-disaster
mitigation and preparedness
3.7
information delivery as well as
response and recovery
information. (3.7)

MEDIUM

IT

Low

Tribal Government

All
Hazards

January 2019 September 2019
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Action Title

Partner with the American Red
Cross Home Fire Campaign to
educate the community about
4.8
fire danger and install smoke
alarms and carbon monoxide
detectors in all homes. (4.8)

Priority

Lead Department

Cost

Possible Funding
Sources

Hazard
List

Implementation
Schedule

MEDIUM

Tribal Government

Low

American Red Cross

All
Hazards

January 2019 September 2019

Government and
Tribal Roads
Program

Low

BIA

All
Hazards

January 2019 September 2023

Administration and
IT

Low

Tribal Budget

All
Hazards

January 2019 September 2023

Identify and develop a plan for
4.9 regulatory signage for roads and MEDIUM
homes on Indian land. (4.9)

1.4

Archive and backup sensitive
documents (1.4)

LOW
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MITIGATION PRIORITIZATION SHEETS

Action Title:

Lead Department:

1.4 Harden the Sierra Mono Museum to prevent damage from natural hazards and
protect cultural artifacts.
Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

0

0

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

270

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

54%
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

0

0

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

5

50

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

270

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

54%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

5

200

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

50
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

410

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

82%

Scoring Summary
Relevancy

25%

54%

14

Resiliency

50%

54%

27

Cost & Time

25%

82%

21

Prioritization Score
Priority Level

61
HIGH

452
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Action Title:
Lead Department:

1.1 Identify cultural sites on tribal lands.
Environmental program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

5

125

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

350

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

70%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

1

20

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

0

0

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

5

50

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

5

50

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

165

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

33%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

75
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

295

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

59%

Scoring Summary
Relevancy

25%

70%

18

Resiliency

50%

33%

17

Cost & Time

25%

59%

15

Prioritization Score
Priority Level

49
MEDIUM
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Action Title:
Lead
Department:

1.2 Develop plans to protect cultural assets.

Environmental program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

5

125

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

350

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

70%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

0

0

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

3

30

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

5

50

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

Parameter Subtotal

100%

500

190

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

38%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

85

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

345

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

69%

Scoring Summary
Relevancy

25%

70%

18

Resiliency

50%

38%

19

Cost & Time

25%

69%

17

Prioritization Score
Priority Level

54
MEDIUM
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Action Title:
Lead Department:

1.3 Archive and backup sensitive documents.
Administration and IT

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

1

15

Parameter Subtotal

100%

500

270

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

54%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

0

0

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

80

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

16%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

335

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

67%

Scoring Summary
Relevancy

25%

54%

14

Resiliency

50%

16%

8

Cost & Time

25%

67%

17

Prioritization Score
Priority Level

Action Title:

38
LOW

Sign Memorandums of Understanding (MOU) with regional partners and neighbors for
purposes of mitigating risk as well as responding to disaster.
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Lead
Department:

Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

380

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

76%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

466
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

315

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

63%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

0

0

2

100

467
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

240

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

48%

Scoring Summary
Relevancy

25%

76%

19

Resiliency

50%

63%

32

Cost & Time

25%

48%

12

Prioritization Score
Priority Level

63
HIGH

468
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Action Title:

Lead
Department:

2.2 Establish the Community Center as a central staging area and communication hub.
Equip the Community Center with a stockpile of disaster supplies and harden the facility
as needed.

Tribal Government / TANF

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

5

125

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

460

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

92%
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building

3

15

470
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0 – No effect on public education, awareness, and/or
capacity building

8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

380

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

76%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1

3

2

60

120

471
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Return on
Investment

and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

340

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

68%

Scoring Summary
Relevancy

25%

92%

23

Resiliency

50%

76%

38

Cost & Time

25%

68%

17

Prioritization Score
Priority Level

78
HIGH

472
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Action Title:

Lead
Department:

2.3 Develop an evacuation plan, make sure it includes evacuation routes, evacuating
large and small pets, maintaining a list of community members trained in the ICS system,
and pre-staging tribal vehicles.

Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

5

125

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

460

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

92%

473
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25

474
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

220

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

44%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

3

30

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

375

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

75%

Scoring Summary
Relevancy

25%

92%

23

Resiliency

50%

44%

22

Cost & Time

25%

75%

19

Prioritization Score
Priority Level

Action Title:

64
HIGH

2.4 Participate and collaborate with the local Community Emergency Response Team
(CERT). Conduct quarterly training sessions including an annual disaster training exercise
for North Fork residents.

476
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Lead Department:

Tribal Government, Environmental Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

5

100

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

450

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

90%

477
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25

478
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

220

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

44%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

75

479
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

3

30

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

315

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

63%

Scoring Summary
Relevancy

25%

90%

23

Resiliency

50%

44%

22

Cost & Time

25%

63%

16

Prioritization Score
Priority Level

Action Title:

Lead Department:

60
HIGH

2.5 Hire a grant writer/emergency manager to seek mitigation grant funding, facilitate
regional collaboration and implement mitigation programs.
Tribal Government

480
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Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

380

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

76%

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

3

45

481

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

0

3

15

482
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9

Repetitive
Damage or
Losses

Parameter Subtotal

5%

100%

Resiliency Subtotal

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss
sum of parameter scores; max =

3

15

500

265

(sum of parameter scores) / (maximum possible score)

53%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

75

483
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5

Urgency

10%

Parameter
Subtotal

100%

Cost & Time Subtotal

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent
sum of parameter scores: max =

3

30

500

335

(sum of parameter scores) / (maximum possible score)

67%

Scoring Summary
Relevancy

25%

76%

19

Resiliency

50%

53%

27

Cost & Time

25%

67%

17

Prioritization Score
Priority Level

62
HIGH

484
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Action Title:

Lead
Department:

3.6 Conduct training for community members to expand their knowledge of hazard
mitigation and preparedness, include how to maintain defensible space, shelter-in place
and evacuate.

Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

410

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

82%
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

220

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

44%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

375

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

75%

Scoring Summary
Relevancy

25%

82%

21

Resiliency

50%

44%

22

Cost & Time

25%

75%

19

Prioritization Score
Priority Level

61
HIGH
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Action Title:
Lead Department:

3.7 Collaborate with CalFire to identify additional volunteer firefighters.
Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

0

0

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

240

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

48%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

3

30

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

360

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

72%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

65
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

285

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

57%

Scoring Summary
Relevancy

25%

48%

12

Resiliency

50%

72%

36

Cost & Time

25%

57%

14

Prioritization Score
Priority Level

62
HIGH

492

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Action Title:

Lead Department:

3.1 Display natural hazard preparedness and risk reduction posters in tribal buildings
and common areas.
Tribal Government Administration

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

330

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

66%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

1

15

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

120

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

24%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

5

100

100
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

1

10

Parameter
Subtotal

100%

500

380

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

76%

Scoring Summary
Relevancy

25%

66%

17

Resiliency

50%

24%

12

Cost & Time

25%

76%

19

Prioritization Score
Priority Level

48
MEDIUM
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Action Title:

Lead Department:

3.2 Conduct an outreach campaign for all community residents to register their cell
phone numbers with the Madera County Emergency Alert System (MC Alert).
Tribal Government Administration

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

330

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

66%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

140

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

28%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

5

100

100
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

420

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

84%

Scoring Summary
Relevancy

25%

66%

17

Resiliency

50%

28%

14

Cost & Time

25%

84%

21

Prioritization Score
Priority Level

52
MEDIUM
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Action Title:

Lead Department:

3.3 Collaborate with the American Red Cross to implement the Pillowcase Project in
North Fork.
Tribal Government Administration

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

1

15

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

110

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

22%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

5

100

100

503

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

1

10

Parameter
Subtotal

100%

500

380

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

76%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

22%

11

Cost & Time

25%

76%

19

Prioritization Score
Priority Level

45
MEDIUM
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Action Title:

Lead Department:

3.4 Expand the North Fork Rancheria website with information regarding hazard
mitigation and preparedness. Develop a Go Bag list of supplies and post it to the Tribal
website.
IT

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

1

15

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

95

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

19%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

5

100

100
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

1

10

Parameter
Subtotal

100%

500

380

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

76%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

19%

10

Cost & Time

25%

76%

19

Prioritization Score
Priority Level

44
MEDIUM
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Action Title:

Lead Department:

3.5 Develop a tribal social media presence for pre-disaster mitigation and preparedness
information delivery as well as response and recovery information.
IT

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

0

0

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

1

5

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

0

0

500

150

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

30%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

5

100

100
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

400

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

80%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

30%

15

Cost & Time

25%

80%

20

Prioritization Score
Priority Level

50
MEDIUM
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Action Title:
Lead Department:

4.1 Remove hazardous trees on tribally owned land.
EPD/IHA

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

3

30

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0

514
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

365

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

73%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

2

150

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

5

2

35

200
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

355

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

71%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

73%

37

Cost & Time

25%

71%

18

Prioritization Score
Priority Level

69
HIGH
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Action Title:
Lead Department:

4.3 Conduct a Road Safety Audit for the Tribal Roads Inventory.
Tribal Roads Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

Parameter Subtotal

100%

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

0

3

45

500

320
64%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

5

25

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

405

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

81%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

2

150

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

35
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

3

30

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

295

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

59%

Scoring Summary
Relevancy

25%

64%

16

Resiliency

50%

81%

41

Cost & Time

25%

59%

15

Prioritization Score
Priority Level

71
HIGH
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Action Title:

Lead
Department:

4.4 Renew previously developed fire breaks and develop a plan to maintain them and
secondary access routes.

Tribal Roads Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

410

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

82%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

5

25

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

405

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

81%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

2

150

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

35

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

275

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

55%

Scoring Summary
Relevancy

25%

82%

21

Resiliency

50%

81%

41

Cost & Time

25%

55%

14

Prioritization Score
Priority Level

75
HIGH
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Action Title:

Lead Department:

4.5 Harden tribal homes and buildings with fire-resistant materials and a system for
waste management including additional dumpster locations and waste drop-off days.
Tribal Government and IHA

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

5

100

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

420

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

84%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education, awareness,
and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15

526
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years) and/or
no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

370

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

74%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

2

150

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

2

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1 and
4:1)
0 – Not cost-effective (~benefit-cost ratio is less than 1:1)

3

120

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or

3

60

45

527
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delays
1 – Implementation is complex and faces certain delays

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

285

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

57%

Scoring Summary
Relevancy

25%

84%

21

Resiliency

50%

74%

37

Cost & Time

25%

57%

14

Prioritization Score
Priority Level

72
HIGH
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Action Title:
Lead
Department:

4.8 Become a Fire Adapted Community.

Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

410

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

82%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

5

75

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

3

30

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

5

25

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

450

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

90%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

2

150

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

35

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

255

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

51%

Scoring Summary
Relevancy

25%

82%

21

Resiliency

50%

90%

45

Cost & Time

25%

51%

13

Prioritization Score
Priority Level

78
HIGH

532

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

Action Title:
Lead
Department:

4.9 Establish a restoration plan that includes restoring natural resources to the area.

Environmental Department

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

5

125

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

5

100

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

390

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

78%

50%
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

1

15

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

3

45

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

5

50

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15

534
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

5

25

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

310

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

62%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

60

120
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

280

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

56%

Scoring Summary
Relevancy

25%

78%

20

Resiliency

50%

62%

31

Cost & Time

25%

56%

14

Prioritization Score
Priority Level

65
HIGH

536
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Action Title:

Lead
Department:

4.2 Identify funding and expand program to assist community members with weed
abatement and defensible space clearing.

EPD or IHA

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

380

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

76%
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

3

45

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15

538
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

240

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

48%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

60

120

539
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

300

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

60%

Scoring Summary
Relevancy

25%

76%

19

Resiliency

50%

48%

24

Cost & Time

25%

60%

15

Prioritization Score
Priority Level

Action Title:

58
MEDIUM

4.6 Partner with the American Red Cross Home Fire Campaign to educate the
community about fire danger and install smoke alarms in all homes.
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Lead Department:

Tribal Government

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency
1

Scope and Scale
Benefits

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%
20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60
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2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

1

15

3

Public Health,
Safety, and Wellbeing

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public Education,
Awareness, and
Capacity Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

5

25

8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions

1

5
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1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

9

Repetitive
Damage or
Losses

Parameter Subtotal

5%

100%

Resiliency Subtotal

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss
sum of parameter scores; max =

3

15

500

180

(sum of parameter scores) / (maximum possible score)

36%

Cost & Time

25%

1

Estimated Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

5

375

b. Maintenance /
Operating Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

5

125

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

5

2

100

200
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

5

100

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

480

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

96%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

36%

18

Cost & Time

25%

96%

24

Prioritization Score
Priority Level

57
MEDIUM

544
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Action Title:

Lead
Department:

4.7 Identify and develop a plan for regulatory signage for roads and homes on Indian
land.

Tribal Government and Tribal Roads Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

1

15

Parameter Subtotal

100%

500

270

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

54%

50%

545
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

3

45

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

1

15

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0

546
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

165

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

33%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120

547

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

295

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

59%

Scoring Summary
Relevancy

25%

54%

14

Resiliency

50%

33%

17

Cost & Time

25%

59%

15

Prioritization Score
Priority Level

45
MEDIUM

548
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Action Title:

Lead
Department:

5.1 Conduct a culvert assessment to identify culverts that need clearing or replacement.
Clean culverts, replace as needed every 2-3 years.

Tribal Road Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

380

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

76%

50%

549

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

3

45

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

3

30

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

5

25

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

335

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

67%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

1

25

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

50

120

551
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

1

10

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

5

50

Parameter
Subtotal

100%

500

290

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

58%

Scoring Summary
Relevancy

25%

76%

19

Resiliency

50%

67%

34

Cost & Time

25%

58%

15

Prioritization Score
Priority Level

67
HIGH

552
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Action Title:

Lead
Department:

5.2 Develop a plan for road maintenance that includes keeping roads accessible to
emergency vehicles.

Tribal Road Program

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

5

200

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

410

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

82%

50%

553

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

5

100

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

5

75

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

3

45

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0

0

554

Tribal Multi-Hazard Mitigation Plan | December 2018 - DRAFT

8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

5

25

500

335

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

67%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

3

225

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

60

120

555
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

3

30

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

300

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

60%

Scoring Summary
Relevancy

25%

82%

21

Resiliency

50%

67%

34

Cost & Time

25%

60%

15

Prioritization Score
Priority Level

69
HIGH

556
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Action Title:

Lead
Department:

6.2 Adopt regulatory standards and actions that requires areas around buildings to be
free of debris.

Tribal Government, IHA

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and
Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

3

45

Parameter Subtotal

100%

500

300

Relevancy subtotal

Resiliency

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

50%

557
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1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

3

45

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

3

30

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

3

15

558
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

Parameter Subtotal

100%

500

300

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

60%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120

559
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

335

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

67%

Scoring Summary
Relevancy

25%

60%

15

Resiliency

50%

60%

30

Cost & Time

25%

67%

17

Prioritization Score
Priority Level

62
HIGH

560
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Action Title:

Lead
Department:

6.1 Adhere to California State Building Codes and defensible space guidelines for all
future development.

Tribal Government, IHA

Parameter

Weighting
Factor

Relevancy

25%

Scoring Criteria

Score

Points

1

Mitigation Plan
Goals

40%

5 – Directly supports multiple goals
3 – Directly supports one goal
1 – Consistent with but not linked to current goals
0 – Inconsistent with current goals

3

120

2

Tribal Mission

25%

5 – Explicitly supports tribal mission and current
priorities
3 – Consistent with tribal mission and current priorities
0 – Not directly related to tribal mission or current
priorities

3

75

3

Other Tribal
Initiatives

20%

5 – Explicitly supports other tribal and initiatives
3 – Consistent with other tribal initiatives
0 – Not directly related to other tribal initiatives

3

60

4

Partnerships
and Stakeholder
Support

15%

5 – Heavily supported by broad partnerships and
stakeholders
3 – Moderately supported by other partners or
stakeholders
1 – Minimal support outside of lead department

5

75

Parameter Subtotal

100%

500

330

Relevancy subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

66%
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Resiliency

50%

1

Scope and Scale
Benefits

20%

5 – Benefits entire community
3 – Benefits tribal members/citizens
1 – Benefits only one facility or group

3

60

2

Critical Facilities

15%

5 – Protects critical assets, functions, or population
groups
0 – No effect on continuity of essential services

5

75

3

Public Health,
Safety, and
Well-being

15%

5 – Meets 4 or more factors
3 – Meets 2-3 factors
1 – Meets 1 factor
0 – Meets 0 factors

3

45

4

Losses Avoided

15%

5 – Greater than $200,000 in estimated future losses
avoided
3 – Between $100,000–$200,000 in estimated future
losses avoided
1 – Less than $100,000 in future losses avoided
0 – No measurable monetary losses avoided

1

15

5

Environmental
Impact

10%

5 – Specifically designed to conserve/employ natural
resources and the environment
3 – Promotes conservation/employment of natural
resources and the environment
0 – No effect on conservation/employment of natural
resources or the environment

0

0

6

Protects
Culturally
Sensitive Areas
or Artifacts

10%

5 – Specifically designed to protect culturally sensitive
areas or artifacts
3 – Promotes protection of culturally sensitive areas or
artifacts
0 – No effect on culturally sensitive areas or artifacts

0

0

7

Public
Education,
Awareness, and
Capacity
Building

5%

5 – Specifically incorporates public education,
awareness, and/or capacity building measures
3 – Promotes public education, awareness, and/or
capacity building
0 – No effect on public education, awareness, and/or
capacity building

0

0

562
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8

Future Tribal
Growth and
Climate Change

5%

5 – Permanent or long-term solution (>50 years) with
robust consideration of future conditions
3 – Moderate-term solution (10-50 years) with some
consideration of future conditions
1 – Temporary or short-term solution (<10 years)
and/or no consideration of future conditions

3

15

9

Repetitive
Damage or
Losses

5%

5 – High potential to alleviate repetitive damage and
loss
3 – Moderate potential to alleviate repetitive damage
and loss
0 – Will not alleviate repetitive damage and loss

3

15

500

225

Parameter Subtotal

100%

Resiliency Subtotal

sum of parameter scores; max =
(sum of parameter scores) / (maximum possible score)

45%

Cost & Time

25%

1

Estimated
Costs*

20%

* Combines Initial Costs and Maintenance / Operating
Costs

a. Initial Costs

75%

5 – No monetary cost (staff time or in-kind
contribution)
4 – Under $100,000
3 – $100,000 - $200,000
2 – Over $200,000

4

300

b. Maintenance
/ Operating
Costs

25%

5 – No maintenance / operating costs
3 – Less than 10% per annum of the initial cost
1 – More than 10% per annum of the initial cost

3

75

Cost
Effectiveness /
Return on
Investment

40%

5 – Highly cost-effective (~benefit-cost ratio is greater
than 4:1)
3 – Cost-effective (~benefit-cost ratio is between 1:1
and 4:1)
0 – Not cost-effective (~benefit-cost ratio is less than
1:1)

3

2

75

120

563
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3

Ease of
Implementation

20%

5 – Easily implemented without complexity or delays
3 – Implemented with only moderate complexity or
delays
1 – Implementation is complex and faces certain delays

3

60

4

Completion
Timeframe

10%

5 – Less than 2 years
3 – Between 2 and 4 years
1 – More than 4 years

5

50

5

Urgency

10%

5 – Extremely urgent
3 – Fairly urgent
1 – Not urgent

3

30

Parameter
Subtotal

100%

500

335

Cost & Time Subtotal

sum of parameter scores: max =

(sum of parameter scores) / (maximum possible score)

67%

Scoring Summary
Relevancy

25%

66%

17

Resiliency

50%

45%

23

Cost & Time

25%

67%

17

Prioritization Score
Priority Level

56
MEDIUM

564
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APPENDIX E: IMPLEMENTATION PLAN SUPPORTING MATERIALS

MITIGATION PLAN EVALUATION WORKSHEET
Note: This worksheet also exists as an Excel worksheet and was delivered to the Tribe upon plan completion.

Plan Section
Planning Process

Risk Assessment

Capability
Assessment

Mitigation
Strategy

Implementation
Plan

Considerations
Should the tribe invite any additional stakeholders to
participate in the planning process?
What public outreach activities have occurred?
How can public involvement be improved?
What disasters has the Tribe, or the region experienced?
Should the list of hazards be modified?
Are new data sources, maps or studies available? If so, what
have they revealed, and should the information be
incorporated into the plan update?
Has development in the region occurred and could it create or
reduce risk?
Has the Tribe adopted new policies, plans, regulations, or
reports that could be incorporated into this plan?
Are there different or additional administrative, human,
technical, and financial resources available for mitigation
planning?
Are there different or new education and outreach programs
and resources available for mitigation activities?
• Is the mitigation strategy being?
implemented as anticipated? Were the cost and timeline
estimate accurate?
• Should new mitigation actions be added to the Action Plan?
Should existing mitigation actions be revised or removed
from the plan?
• Are there new obstacles that were not anticipated in the plan
that will need to be considered in the next plan update?
• Are there new funding sources to consider?
• Have elements of the plan been
incorporated into other planning mechanisms?
• Was the plan monitored and evaluated as anticipated?
• What are needed improvements to the plan implementation
procedures?

Explanation
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MITIGATION ACTION PROGRESS WORKSHEET
Mitigation Action Progress Worksheet
Progress Report Period
From Date
Action/Project Title
Responsible Department
Contact Name
Contact Phone/Email
Project Description
Project Goal
Project Objective
Project Cost
Project Status
Date of Project
Approval

Date of Project
Start

To Date

Anticipated Date of
Completion

Project Canceled

Project Delayed

Explanation of Delay or Cost Overruns
Project Report Summary
What was accomplished for this project during this reporting period?
What obstacles, problems, or delays did the project encounter?
Plans for next reporting period.

566

