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Hazard Mitigation

" Hazard Mitigation is any sustained action to reduce or

eliminate the long-term risk to human life and property
from hazards.

EVERY $1 SPENT ON
MITIGATION SAVES
$6 ON FUTURE
DISASTER LOSSES

WWW.NIBS.ORG - NATURAL HAZARD
MITIGATION SAVES REPORT 2019




Benefits of Mitigation

Break the cycle of disaster damage, reconstruction,
and repetitive damage.

Increase public safety and prevent loss of life of
injury.

Speed up recovery and reduce business and
economic interruption.

Help with other community objectives, such as
capital improvements, preserving open(green) space,
and increasing economic resiliency.




* The mitigation plan describes the participants’ vision for hazard
mitigation.

= QOpportunity to promote partnerships and sustainable
communities and reduce disaster-related costs.



The Structure of the Plan

Planning Risk Capability Mitigation Plan
Process Assessment Assessment Strategy Maintenance




Why Update the Plan?

States, tribes, and local jurisdictions (including special
districts) are required to have a FEMA-approved and
adopted hazard mitigation plan to receive funding
through grant programs, such as:

Hazard Mitigation Grant Program (HMGP)

Building Resilient Infrastructure and Communities (BRIC)

Flood Mitigation Assistance (FMA)

Plan must be updated every 5 years.
Plan must meet state and federal planning requirements.
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Who’s Involved

Plan Participants:

Washoe County

City of Reno

City of Sparks

Reno—Sparks Indian Colony

Pyramid Lake Paiute Reservation

North Lake Tahoe Fire Protection District
Truckee Meadows Fire Protection District
Truckee River Flood Management Authority
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Public Input

Public input helps identify areas of risk and potential
solutions.

Public Meeting: thank you for participating!

Public Survey: WE NEED YOUR FEEDBACK

TO MAKE OUR COMMUNITY SAFER

PARTICIPATE IN THE SURVEY. - =
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Identifying Hazards

Hazards included:

Avalanche and landslide ® Infectious disease

Criminal acts and = Radiological waste transport
terrorism = Severe storms (winter storm
Drought and windstorm)

Earthquake "= Transportation incident

Energy emergency (aircraft crash)

= Volcano
= Wildland fire

Flooding

Hazardous materials
Lo incident
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Discussion Question

Which of these hazards concern you the most?
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1985 — Bob Moore of
Tahoe National Forest
began issuing Avalanche
Warnings during periods
of HIGH danger.

BOB MOORE

SNOW RANGER
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THE BOTTOM LINE

New snow with strong winds will form slabs of wind-blown snow along ridges, gully features, and exposed areas. New storm
snow may not bond well to itself or the old snow surface causing unstable storm slabs. Make a plan that includes cautious
route finding and decision making to avoid todays avalanche problems.

Avalanche Forecast Weather Observations

AVALANCHE DANGER ©
Monday, April 3,2023 Tuesday, April 4,2023

3 - Considerable & 2 - Moderate @
3 - Considerable & 2 - Moderate @
Below Treeline 2 - Moderate @ 2 - Moderate @

DANGER SCALE

Above Treeline

Near Treeline

3 |
1-Llow 2 - Moderate 3 - Considerable 4 -High 5 - Extreme

+ Danger Scale



Wind Slab

Wet Loose

* 2 *
i *
Storm Slab Dry Loose
0} 10) Kb
o -
Wet Slab ersistent Sla

Deep
ersistent Slab

Cornice Fall

Glide
Avalanche




Today’s Forecast:

Recent shnow and avalanche
observations

Last night’s remote weather data

Today’s weather forecast

SIERRA AVAL/ANGHE GENTTER







— 1” of snow on top (also faceted)

’ HS 70cm (27.5 inches)

Thin crust from warm Thanksgiving

Smaller grain
J faceted snow

Faceted Graupel

Depth Hoar(large faceted grains)

We will see large full depth avalanches on this layer in the -
future.
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Weather Forecast Office
Reno, NV
Saturday, May 18

Chris Johnston

Meteorologist

National Weather Service

Reno, Nevada



Weather Forecast Office
Reno, NV

Saturday, May 18

The simplest definition is: insufficient water to meet needs.

FIVE TYPES OF DROUGI

METEOROLOGICAL drought refers to an extended period of dry Q

weather patterns.

HYDROLOGICAL drought refers to low water supply in our rivers,

lakes, aquifers, and other reservoirs that often follows meteorological
drought.

AGRICULTURAL drought occurs when a water shortage

significantly damages or destroys agricultural crops.

@;L ECOLOGICAL drought is the most recently defined type of drought

and refers to widespread ecological damage caused by the lack of soil

moisture.
SOCIOECONOMIC drought refers to when a water shortage el AT b m?ge h
affects the supply and demand of drought commodities, such as water, N s i -

food grains, and fish.




Drought
A Challenge From Many Perspectives
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Nevada is the driest state in the nation; multi-year

droughts are common . Meteorological Drought
* Drought is hard to predict
* Drought is often a slow-moving disaster with nonstructural . Agricultural Drought
impacts
+ Many definitions of drought Hydrological Drought
* All relate to insufficient water to meet needs
" A deficiency of precipitation over an extended period of time, . Ecological Drought ‘

resulting in a water shortage (Drought.gov)

* A deficiency of moisture that results in adverse impacts on . Socioeconomic Drought ‘
people, animals, or vegetation over a sizeable area (NOAA NWS)




Weather Forecast Office

How is Drought Monitored? Reno, NV

Saturday, May 18

Drought Monitor: US. Drought Monltor September 6, 2022
Mevada g

* Updated weekly
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* Composite drought indicator tool el o e L

* Multiple variables are considered \ il ) e e
* Precipitation, streamflow, reservoir levels, — §

temperature and evaporative demand, soil
moisture, vegetation health, drought impact
reports

U.5. Drought Monitor Category

D0 - Abnormally Dry

D1 - Moderate Drought
D2 - Severe Drought
D3 - Extreme Drought
D4 - Exceptional Drought https://droughtmonitor.unl.edu/




eather Forecast Office

Reno, NV
Saturday, May 18
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Weather Forecast Office

Reno, NV
Saturday, May 18

® Harder to prepare from
one extreme to the
nhext.

Changes in extremes
can be thought of as the
hydrologic cycle on
steroids.

Water supply timing
may shift earlier as
snow melts earlier

More winter precip
falling as rain = snow
drought. :

Image: Yale Climate Connections, Spencer Platt/Getty Images.



Weather Forecast Office

What are the Risks? Reno, NV

Saturday, May 18

WLDFRE ACTIVTY S Water supply concerns -

CONDITIONS

' REDUCE | | 1 1

A Y agriculture/livestock
. ﬁ o o o

o — Water rights: Minimum flows
e L= allocated
= A
[

e I Health, wildfire, dust, smoke
LRECREATIDN J Concerns

LEVELS IN LAKES,
. RIVERS, AND STREAMS

Recreational impacts

Image: Living with Drought,
UNR



J““f, . . . Weather Forecast Office
K2) €8 What Might Drought Look Like in the Future? e

Saturday, May 18

Historical Trends Projected Trends and Confidence
Increasing evaporative demand | Drought will increase in frequency and severity, in part to due higher temperatures,
due to higher temperatures has even if precipitation remains the same or slightly increases.

worsened droughts. HIGH confidence.

Washoe
Lake: April
2015 vs
June 2019 |

Washoe Lake: Drought years. Photo:
UNR, Nevada Bureau of Mines and
Geology




Weather Forecast Office

Thank You! Reno, NV

Saturday, May 18

christopher.johnston@noaa.gov




Weather Forecast Office

Severe Storms
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Weather Forecast Office
Reno, NV

Saturday, May 18
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Severe storms are any dangerous meteorological phenomenon with
the potential to cause damage, serious social disruption, or loss of

human life.




Rivers in the Sky

Atmospheric rivers are giant flowing streams of water vapor.
While weaker atmospheric rivers bring needed rainfall, more
intense atmospheric rivers can cause extreme precipitation,
flooding and dangerous mudslides.

e = As watervaporrises
. overmountains, it cools,

~ condenses and falls as

~ heavyrainorsnow.. -

. T P s e

W Strong =
atmospheric rivers
can carry more than
twice the volume of
the Amazon River.

T the mountains
increases the risk

e offlooding,.
e—— .~':'_-i'-' #ﬁ;

e

g
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Winds gather W About 30-50% of

tropical moisture the West Coast’s annual
and humid air precipitation comes from a
along its path few atmospheric river events.
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Weather Forecast Office
Reno, NV

Saturday, May 18




Weather Forecast Office

Inside Slider/Tonopah Low - Heavy Snow

Saturday, May 18
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Low pressure systems that swing down from the northeast Pacific bring cold air, moisture, and
convergence leading to heavy snows. .




Weather Forecast Office
Reno, NV
Saturday, May 18

Here in western Nevada we can see strong downsloping winds during
winter storms. We can also see strong winds from thunderstorms, too.

Besides warmer and
drier conditions,
gusts over 40 mph
are possible.

V.,

weather.gov




Weather Forecast Office

Reno, NV
Saturday, May 18

riving Conditions
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Cold air over Pyramid Lake/Lake Tahoe
with warm lake waters can produce
convective snow bands with the right
wind direction.
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Weather Forecast Office
Reno, NV
Saturday, May 18
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Dust Storms

During the summer we can see strong thunderstorms, which can produce strong
winds, flash flooding, dust storms, large hail, and deadly lightning.



Weather Forecast Office

Thank You! Reno, NV

Saturday, May 18

christopher.johnston@noaa.gov
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University of Nevada, Reno

NEVADA _ -
SEISMOLOGICAL 4 | Ky 0 | ekl
LABORATORY | William Savran, Ph.D. | May 18, 2024



Highest hazard
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USGS U.S. Earthquake Hazards Map

science far a changing world
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- Nevada ranks 3rd in seismic activity -
- 2nd in contiguous US -

X



M6-7 Earthquakes in Nevada

2008

. o
Nevada is
earthquake country! ,
[/ & Central Nevada
| Seismic Belt
1952/{903.#1954
1966 — ﬂ:}ggg g. | .
. : 1857//!<1869 1933 @ 57
- Nevada ranks third in the nation for 1887 O\, 102 @)
earthquakes per year behind California . \;°2°
and Alaska >

- We have experienced numerous large
earthquakes that have the potential to
cause damage and casualties

- Most recently was the M6.5 Montecristo
earthquake near Tonopah
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M6.9 Scenario
on Mt. Rose Fault

- MMI 8-9 in Carson, Washoe, Reno
Valley

- MMI 8 means nearly everything is
thrown on the floor, poorly
constructed buildings partial or full
collapse, damage to well
constructed buildings
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What to do during an earthquake




Flood Hazards &
Mitigation in the

Danielle Henderson

NATURAL RESOURCE MANAGER



Return Frequency

Flooding History - Regional Risk

140

20

First Dams era Martis Dam
Built Age of TRFMA
regulation 2011
120
c
(1}
=
100 =
% )
& -
— (U]
0 |3 s
S S
[7,]
c
o |3
c
=
50--|5} - T——— -- N BT - R -- ----50
|5
40 —] )
= %’
£ S
o
c
Q
I m

1862

1907 1909 1928 1937

1950 1951 1955 1963 1964 1986

Flood Year

1997 2005 2017

100



TRUCKEE RIVER
@ FLOOD MANAGEMENT

1997 Flood

]

Sparks Industrial Area

(EMILL LODGE

Lake Street
Bridge Debris
Removal

Rosewood
Lakes

&

Hidden
Valley

Downtown Reno



1997 Flood - Debris at Derby Dam
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TRFMA - Organization & Funding

* Flood Project managed by WC from 1998 -2011

* Flood Management Authority officially formed in 2011
v Interlocal Cooperative Agreement - Sparks, Reno, and WC
v" Governed by Board of Directors
= Sparks: Mayor Lawson, Donald Abbott (Chair)
= Reno: Naomi Duerr, Miguel Martinez

= Washoe County: Alexis Hill (VC), Clara Andriola

» Sales Tax Funds (1998) - Dedicated 1/8-cent to public safety and
Flood Project yields $8M ($5M to $6M after EOC debt service)

« Mission: create infrastructure and manage flood-related operations



Completed Capital Projects

* New Virginia Street Bridge - $12.2M
* Reno-Sparks Indian Colony Levee & Floodwall - $1.8M
« Hidden Valley Engineering Study - $0.5M

* Ecosystem Restoration: 102 Ranch, Lockwood, Lower

Mustang Ranch, Tracy Power Plant - $6.5M

* North Truckee Drain Realignment - $5M

* Property Purchases, Relocations, Demolitions - $48M




Current Work

Focused on Vista Narrows Floodplain Terracing Project
Developing 60% designs for new Meadows Project elements

Managing the Physical Map Revision effort - just submitted

package to FEMA for review (~2-yr process)
Home Elevation Program continues (TRFMA + FEMA funds)

Flood Warning System O&M and coordination with regional

emergency managers
Ongoing property management (security & clean-up)

Overhauling TRFMA’s website



New Meadows Project - Conceptual Design

it STy ‘ B
RSIC levee/floodwall s SRl . - gx.oc.d,,
(completed) - ’ {5 .

-~ 1 Vista Narrows

__ R xf - ‘ : LTS . _ l l terracing (upstream

MW |Vee ar,]d - )} TR e X O . T R . -“ terrace shownhere)
. : FiE 10 levee with limited -

possible RocI.< Blvd terracing, channel z - terracing

levee extension restoration and levees § :

s .rx e
5

v

GSR berm with
limited levee

WHAT'S NEW: e
e Prioritize and build levees and berms (cost-effective, supported by 4” new” elements
will have the same or
stakeholders) rather than floodwalls )
better hydraulic

* Green infrastructure: excavate floodplain terraces and realign river
channel (Mill & McCarran) to improve flood storage capacity and
enhance habitat for fish and wildlife

properties to minimize
downstream impacts.



Proposed Construction Schedule
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Area removed from 100-yr floodplain by Flood Project

v » i = . . Lo gy Legend
From 2024 e e - ; e Ay | : :- / :rOposedWSE
Orange Areas: N '_ Y R s 5 ST e T nmg
Will be removed [ ; GG B e ; : | e
from the flood : i o K- 2R A :
zone after
project is
complete
Blue Areas:
Existing and

future flood zone

Economic
Benefit: Flood
impact of a
1997-type flood
event reduced by
as much as $2
billion




River Terracing (current project) *Balance Meadows benefits with

v Revegetation / Environmental downstream impacts
** Only opens up enough to
. . t project-induced flooding in
v A Wil preven
moring / Willows Meadows outside of industrial
* Floodwall (part of larger project done later)  greas (only a slight drop in WSE)

* Levee (part of larger project done later)




© IS5 VISTA NARROWS
AUTHORITY FLOODPLAIN TERRACE

SUMMARY: The construction of Terrace 6 involves lowering the
south bank and re-establishing a wide, hydraulically-connected
floodplain. The active floodplain areas nearest to the river bank will be
planted withwetland andriparian vegetation thatincludes cottonwood
and willow, native grasses, and emergent wetland plants. These
areas will also include large rock to provide stability and hydraulic
complexity in this geomorphically active zone. A band of willows will
be situated along the toe of a gentle (10:1) slope that will support
E = v upland riparian shrubs adapted to periodic flooding. As the slope
COTTONWOOD R o 5 gradually transitions towards upland, more xeric, drought tolerant
WooBLANDS PLDPE ~ - native shrubs and grasses will be established. Plantings will include
: container plants (for trees and some shrubs), live stakes (for willow),
3 3 wetland plugs, and various mixes of hydroseed. The revegetation
oo, af "o FLOODPLAIN e approach makes use of a detailed understanding of inundation
frequencies and extents, anticipated depth to groundwater, and
natural geomorphic processes to allow plant communities to become
self-sustaining.

COTTONW.OOD
WOODLANDS

Sesaer®

EXISTING
ELEVATION

COTTONWOOD <
WOODLAND

WILLOW BAND AT TOE OF TRANSITION
TODRYRIPARIANZONE e e e e e
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RECLAIMED UPLAND

: : RIPARIAN WOODLAND & : DRY
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SECTION A1 - A2




Are you prepared for the next flood?

Now is the time to get ready.

Jd MAKEAKIT
Helpful resources

1 HAVE A PLAN available online at
J BE PREPARED

trfma.org
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Public Health

Infectious Disease Risk
Across the Region

Heather Kerwin, MPH, CPH
Epidemiology Program Manager



Infectious Diseases

« Epidemiology Program is with Northern Nevada Public Health’s Epidemiology &

Public Health Preparedness Division

« Staff include 1 Program Manager/Senior Epidemiologist, 5 Epidemiologists, 2 Statisticians, and 1.5 FTE
Office Support Specialist

» Conduct surveillance and report data to CDC as required by the federal government and Nevada
Revised Statues 441A

« 24/7 infectious disease reporting line 775-328-2447

« Track and investigate reportable infectious diseases

» Person-to-person (many are vaccine preventable)

» Vectors to people (mosquitos, ticks, wild game, livestock, pets)

» Food or water to people (bacterial growth or contamination of fecal matter to mouth)
» Healthcare associated infections (germs picked up in a hospital or healthcare setting)

 Also monitor for infectious agents which could be used in acts of bioterrorism
« Botulism, anthrax

NNNNNN =R

Public Health



Infectious Disease Risk in the Region

Most frequently reported
Foodborne or Moderate UsuaIIY from improper food handling, storage, or
waterborne reheating

Drinking untreated/recreational water

E. coli, salmonella, giardia,
cryptosporidiosis, campylobacteriosis,
listeriosis, botulism

Nevada has historically low vaccination rates
Equates to a higher number of persons who can become

Vaccine el case zero and spread to others Measles, polio, influenza, diphtheria,
preventable Not a large urban center, however Washoe County is hepatitis A, hepatitis B, mumps, mpox

home to special events drawing visitors from around the

county

Depending on drought conditions can see larger years for

Low > mouse & rodent populations Hantavirus, West Nile Virus, Lyme

Vectorborne Moderate Ticks are becoming more common Disease, rabies, malaria, plague,

As temperatures increase, concerns with Anopheles dengue

mosquito populations increasing

NORTHERN NE

Public Health



Infectious Disease Risk in the Region

Person-to-person, Sexually transmitted infections,
not vaccine Varies Various conditions tuberculosis (not routinely vaccinated
preventable in the US), outbreaks

Would not expect to see a case in our region first,
Emergent pathogens Low however equal risk as rest of county — currently low
across nation

Highly pathogenic avian influenza,
viral hemorrhagic fevers like ebola

Area hospitals have systems in place to prevent and ) )
P y P P Carbapenem resistant organisms,

Antimicrobial Moderate reduce risk, however Las Vegas is home to the Carbapenemase broducing oreanisms
resistant organisms - Higher largest outbreak of Candida auris in the nation and .p ) . S ’
: : Candida auris
still growing

NORTHERN NE

Public Health



NORTHERN NEVADA
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2018 USGS National
Volcanic Threat Assessment

science for a changing world

Volcano threat categories

A \Very High
A High
& Moderate

ndy Calvert
cientist-.in-CI'!arge 74 %,\

USGS California 7 4 —x

olcano Observatory e 7 4

Over the past 30 yrs, 43 volcanoes in
the US produced 95 eruptions and
32 episodes of unrest. About 50 US
volcanoes with potential to harm
(red & orange).

The USGS Volcano Science Center

has ~200 staff in five observatories

* Monitor capable volcanoes 7 - Q .

e Coordinate with partners ool _ 5 e .| © AVO - Alaska Volcano Observatory (Anchorage/Fairbanks, AK)

. < e : -, o CVO - Cascades Volcano Observatory (Vancouver, WA)

e Educate public

e Research volcanic histories and
processes

* Respondto unrest

USGS volcano observatories

o HVO - Hawaiian Volcano Observatory (Hawaii Island, Hl)
o (CalVO - California Volcano Observatory (Moffett Field, CA)
o YVO - Yellowstone Volcano Observatory (Vancouver, WA)

Base from https://www.naturalearthdata com/, WGS 84 Spherical Mercator projection.



science for a changing world

What is a volcano?

An area where melted rock

(magma) reaches the surface.

CONVERGENT DIVERGENT CONVERGENT

PLATE BOUNDARY PLATE BOUNDARY PLATE BOUNDARY
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Prevailing Wind

Volcano Hazards et

Eruption Column

2016, Pavlof Volcano, Alaska I. : EI'II ptiﬂﬂ CIOIId
N. Almandmoss, USCG A =
Tephra (Ash) Fall Landslide
Acid Rain Ballistics ;
. i Pyroclastic
Explosive Eruptions Lava Domte

Volcanic
Gases and
ot Springs

. Damaging and life-threatening Yy
ome Collapse

Pyroclastic
Flow

2018, Kilauea Volcano, Hawaii i : ;
C.Parchetta, USGS = [ Conduit Geotherml
ff . . 2 - Lava Flow . /
Effusive Eruptions b
Damaging, but probably ' N— —
not life threatening {
Most volcanic hazards are associated
with eruptions. However some, like
lahars and resuspended ash, can Magma
v occur even when a volcano is not
f.‘/“ erupting.

https://pubs.usgs.gov/fs/2018/3075/f520183075..pdf

science fora changing world


https://pubs.usgs.gov/fs/2018/3075/fs20183024.pdf

Mount St. Helens  Mt. St. Helens unrest began March 1980 with a deep
earthquake, followed by shallowing seismicity and
significant deformation (>3’ per day) of the north flank
through May. On Sunday morning, May 18 at 8:32 am a
M5 earthquake triggered the largest recorded landslide,
a pyroclastic surge that mowed down forests, and a
Plinian eruption that delivered ash to the east.

Washington

Magma—from source to surface

1980 - 1986 Lava Dome
Crater Glacier

( ' Loowft'F'ast":'

I

Continental Magma conduit

Crust

———— Shallow magma
storage

Magma
/_ accumulation

at base of crust

Upper

Mantle /\

Region of
magma
formation




10 seconds 42 seconds

52 seconds
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Most volcanoes don’t erupt most of the time.
How do we tell when they might?

e Volcanoes typically cause
earthquakes as magma/gas =<-o e :
works its way to the surface . % Thermal sl

* They typically deform

Imaging and InSAR)
(commonly inflate) prior to
eruption

 They usually emit gas as

&5

Cameras‘ﬂ

e cotuate ¢ el
% USGS = EYA

Ground Vibration
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SHORT-TERM FORECASTING Modern Methods of Volcano

Monitoring
SENSORS & DATA STREAMS

Deformation Monitoring (GPS)

Gas Sampling

Gas Monitoring y Covariance)
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Making a Hazard Profile

Describes the location, extent, previous occurrences,
future probability, vulnerability, and impacts.

Includes a consequence analysis.

Evolves mapping and conducting loss estimates for
identified hazards.
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Discussion Question

What parts of your community are most vulnerable to
these hazards?

14



Assessing Capabilities

= Evaluation of current mitigation capabilities:
* What policies, resources, and programs are in place?
* Do they support hazard mitigation?

* How could these capabilities be expanded or improved
upon?

1861\ 15



“ Long-term blueprint for reducing disaster losses

* Includes goals, actions, and an action plan.
= |dentifies a comprehensive range of actions.

Rain Gardens Provide Many Benefits
Including Reducing Flooding and
Stormwater Runoff

Creating Defensible Space Seismic Retrofitting Helps Protect
Reduces the Impacts of Wildfires Communities from Earthquakes

(™IEM.
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Mitigation Goals

Goals from the previous plan:

Goal 1: Maintain and expand transportation routes across the County,
during and after key hazard events.

Goal 2: Maintain emergency services capabilities by providing redundancy.

Goal 3: Maintain key communications to ensure connectivity during and
after key hazard events.

Goal 4: Maintain the reliability of utilities (electricity, gas, drinking water,
sewer) during and after key hazard events.

Goal 5: Minimize property damage and reduce repetitive losses to property
from key hazards.

Goal 6: Increase public participation and responsibility in reducing their
risks.

(™IEM.
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Types of Actions

= Local plans and regulations
= Structure and infrastructure projects
= Natural systems protection

= Education and awareness programs

18



Discussion Question

What mitigation actions do you want to see
implemented?

19



Public Survey

= Any additional feedback? The public survey is open
now till June 1t

Washoe County Regional Hazard Encuestra del Plan Regional de

Mitigacion de Riesgos de Condado

Mitigation Plan Public Survey P
e Washoe
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Next Steps

Plan participant plan review.

Public plan review.

Please check the County website for updates!
Submit plan for State and FEMA plan review.
Each plan participant adopts the plan.
Receive final FEMA approval once plan is adopted.
Implement the plan.
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Contact Information

Casey Garnett Jeanne Bunting
Lead Planner Project Manager
804.664.3341 785.249.3831

Casey.Garnett@iem.com Jeanne.Bunting@iem.com

Myrna Chase
Planner Il
980.305.3944
Myrna.Chase@iem.com
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