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Key Terms

Climate changedescribes a change in average conditioagch as temperatuoe rainfall i in a region
over a longime period.

Climate change adaptationrefers toactionsthatadjust to or reduce vulnerabilities to observed or

projected climate impacts, to help reduce the severity of climate impadts imetease the capacity to

recover from these impacts. Adaptation could involve strengthening and expanding agricultoredltech
assistance to help farmers adjust their management practices, providing additional training to emergency
responders to increase their preparedness to respond to more frequent and intense extreme events, and
designating and improving community cooliognters to provide respite for vulnerable populations

during heat waves.

Climate change mitigationrefers to actiongiatreduce or minimize greenhouse gas emissions, or
enhance sinks of greenhouse gases, to help reduegtémtof climate change. Mitjation could include
actions such as retrofitting buildings to increase their ensfgyency, expanding or promoting public or
shared transportation, and developing and incentivizing Watéroe)and energy conservation programs
for homes and business

Climate vulnerability assessments a tool that allows decisiemakers to analyze and weigh climate
impacts on human and natural systeamsl prioritize areas for action.

Global warming is thelongterm heatingotheEar t h 6 s ¢ lobsensed fnceshe pnedesirial
period (between 1850 and 1900) due to human activities, primarily fossil fuel burning, which increases
heattrapping greenhouse gas levelsteEar t héds at mosphere.

Vulnerability is a condition or factor that makpsopk or things they value susceptibleorainable to
cope withtheadverse effects aflimatechange, includinglimatevariability and extremes. In other

words, t he Puebl obds vulnerabilities desctandbe t he

and cope with climate impacts.

Example of climate change vulnerability and adaptation

i lii '“ ll ;i\

Community A Community B

Consider Community A and Community B, which have the same vulnerability that exposes them to imp4
To help reduce its vulnerability tampeatts, Community A installed shade structures and planted trees and
Community B does not have shade structures and trees. Although both communities have a common v
extreme heat, Community A haseaaliedtatbdshade struates and pladtrees to reduce its vulnerability. Alth
this adaptation action does not reduce temperatures and extreme heat in the community, it does help r¢
extreme heat and enables the community to cope with heat impacteblgicezating

Department of Environmental and Cultural Preservation Spring 2022 | i
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Project Summary

Pueblo de San lldefonso
POO6 WHO GEH (ONéftelh&Water Cuts Through)

Ancestors of the Pueblo people migrated from Mesa Verde and the Chaco Canyon to occupy the mesa
and cliffs of the Pajarito Plateau. Drought athler factors caused the people to migrate to pratgnt

San lldefonso and settled along the banks of the Rio Grande, where water for ..., crop
irrigation was plentiful. Histori'al"i?fwﬁhy, the Puebl
agriculture.

Nan pi éin nawhan, g(eP ajCaerdi ttoaaP..a

pin, (Black Mesgatunyo pin, (Rio Grande River) G
péokaybdge. Nangde Thaaboeys
Nah pookayodge de ha di
p6oe ami i nbe nava. s Y

Than pefr

East

Tsaai

Climate change affects Pueblo life, including ttiaaial bl
uses of water, birds, animals, plants, wood, clay, deer, ™~
rabbit, turkey, and elk; as well as the spiritual vizding of

our Pueblo. There are also human impacts due to the .
proximity of the Los Alamos National Laboratory, which left a
legacy of comminants in the local environment; for example,
wildfires, rainfall, and flooding increase the risk of exposure to
these contaminants on the Pueblo.

Nad6 inbe wodowahaaotsi dind pidindoaw,, . ndobe towa
tedbe, paa, puu, pindee, daa, poéboe t S¥hdehode, Tseeob
i nbin wobwatsi nachadmuu. Los Al amos National Lab
yoeBat oepaa pbébin kbe weh. Nabdbe pindbpaa, kwan, k w
suwa ded6. Babdbge nadinbe towa dedhaybo.

Through a collaborative approach, the commuiitycluding elders, youth, resources
L managers, anthe Tribal Councili idenified key aspects of Pueblo life that are
£e3%° 20844 critical to preserve and protect and developed a vision for the community.
- {8 : Lo .
This community vision integrates four aspects of Pueblo life (the four
colored quadrantg) traditional activities, traditional places,

o % community heath, and infrastructure and governdnedth broad
:g?’ @\ crosscutting themes that overlap with these aspects of community
Pl % life thatinclude traditional knowledge, language, income, spiritual
Traditional Community heath, water, and food sovereignty (the outer circle). Tiedble
Activities Health

then assessed the vulnerability of each aspect of the community

Traditional
Places Governance

vision and identified adaptation actions that could redtsce
vulnerability to climate change.

Infrastructure/

5
& THAAOENR®i nbe Owinge, Kweeyoe, Sayd
¥ Thandéthedkii eamay Wowaditshe narchsatdanuu .

Nava ay eOhee anNai nNoab en 6Nbaen toocwhau Kkkuwui
kwaodoyeh, Nadi nbepOdi 6ge, Ghaldag puowi M
bedkuu, Nadin PO6WHO GEH OWI N®E be K©6

Founded in a collective vision for the community, this Climate Action Plan aims to
ensure that the Pueblo de San lldefénsalture and traditions thrive for future generations.
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1. Introduction

The Pueblo de San lldefons@rP o 6 Wo h Ggh whwicthgenmeans fiwhere the
Tewai is located along the Rio Grande at thetfof Black Mesa in New Mexico. Our history dates to

1300 A.D. Beginning arounithe 12005, theresidents of Mesa Verde migratszlith by way othe

Pajarito Plateain search of better waténor Poe)sources. By the 1300s, the people from Bandelier
movedcloser to the Rio Grangéhe current location of our Pueblo. Our Pueblo was an agricutiassd
economy with a recent resurgence of traditional arts and is especially famous feorbldakk high-

polished pottery. Today, ofuebloencompasses approximately 30,000 acres, which sits within the
largerAncestralDomain of more than 60,000 acres (Exhibit 1.1). Our Pueblo is listed in the National
Register of Historic Places, recognized for its histand cultural significangend its important role in

the revival of Pueblo ceramics. Our Pueblo has an enrollment of approximately 750 people and is a Tewa
speakingPueblo.

Exhibit 1.1. Map of Pueblo reservation and Ancestral Domain boundary
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o
d:? Los Alamos National Laboratory
(LANL) boundary

Pueblo de San lldefonso ! g NEW MEXICO

Pueblo Ancestral Domain boundary

5 I
afg== Rio Grande River i I——I

Changing dmate conditions, including increasing averégmperatureas well agnore frequent and
intense incidences @xtreme heat, drought, wildfires, storraad floodshave implications foour
natural resources, livelihoods, acammunityhealth In addition we face unique challengdgecause of
our proximity totheLos Alamos National Latratory(LANL). Historical laboratory activities, including
development of the atomic bomb, have left a legaspdibnuclides, includinglutonium and other
contaminantsn the local environment. Extreme evesiish as wildfiresextreme rainfalland flooding
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increase the risk of mobilization and exposure to these contaminants on our Pueblo. For example, heavy
rains that fall withinthe LANL site ondroughtaffected so# or soils that hae been mineralized by

wildfires, can erode the soil and transport it downstream toward our Pueblo, carrying along any
contaminants attached to the soil particles.

This ClimateAction Plan(or Plan)aims to describéhe current climate contexinderstangpecific
aspects of Pueblo life that are essential componewtsradentity and how climate change could affect
our community visionandbegin toprovide a path forward to help sustain our lands, resources, and
community health. Founded in our collective vision for our community,@irmate Action Plaraims to
ensure that our culture and traditions thrive under future generafitis$lanis a living document that
will evolveand expandavith new knowledge, datand evidence about the impactstifnatechangeon
ourcommunity and as new adaptation strategies are identified

In this Plan we summarize the climate hazards affecting the Pu&lgctibn 2 and detail thelimate
action planning process for the Puel@¢tion 3. We then walk through tHélan, includinga summary
of theworkshopsheld withcommunity membert develop a community visigigectiond), the climate
vulnerability asessment process and residsction5), and specificlimate actiosthe Pueblo can take
to adapt to and mitigate climate char{§ection §. Thisis followed bya brief description &
implementation of climate actiorfSection J, acknowledgemenisndreferencegited in the text.

Department of Environmental and Cultural Preservation Spring 2022 | 2
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2. Climate Context

Thekey climae drivers for tle Pueblo and the.B. Southwestegionaretemperature and precipitation
Here we describe thesBmate drivers and thelimate hazards that these drivers can induce. Where
available, weaalsoinclude local and regional climatic trends for these

drivers and hazards. Exhibit 2.1. Assessment
_ _ process diagram
2.1 Climate Drivers

CLIMATE DRIVERS
Situated in the Southwest, the Pueblo has a-aeichiclimate
characterized by abundant sunshine, light precipitation totals, and lo p /
humidity. Climatei the longterm, average weather in an areia N |,
largely determined by temperature and precipitatidentifying climate _\C
drivers was the first step in oessessment process (Exhigit). In this '/’
Plan we refer to temperature and precipitation as climate drivers. I
2.1.1 Temperature
In thesouthwestern United States, the average f\)
I annual temperature increased E.8ttween 1901 C .
\ / and 2016 (Vose et al., 201@pnzalez et a|. “2a
2018). Moreover, the region recorded more war
nights and fewer cold nights between 1990 and % J

day of the yearGonzalez et al.2018). Parts of th8outhwest recorded tine

highest temperatures since 1895, in 2012, 2014, 2015, 2016, andx20t7alez

etal., 2018).Annual average temperatures for Boeithwest are predicted to rise
3.4i 4.3°F by midcentury (20362065) and 4.%7.7°F by latecentury 071 2100; Vose et al., 2017).

/, 2016, including a 4.1°kcreasdor the coldest

New Mexico is the sixttiasted warming state in the Nation, with average annual temperatures increasing
0.6°F per decade since 1970 and about 2.7°F over 45 years (Tebaldi et al., 2012). Average temperatures
near thePueblo (recorded at LANL) have increased over the pa&bslears. Although this is a

relatively short period of observation, this increase in temperature is consistent with projections of the
National Climate Assessment (NCA; Gonzalez et al., 2018)tanthtergovernmental Panel on Climate
Change (IPCC, 2014; Exhibit 2.2). During the 208010 decade, temperatures were approximately 1°F
warmer than the previous 40 years, and from 2011 to 2018 temperatures were approximately 2.5°F
warmer than 196@2000 aerages (Exhibit 2.3; Bruggeman, 2017; Hansen et al., 2019). Five of the

hottest summers on record at LANL have occurred since 2002 (Bruggeman, 2017).

Department of Environmental and Cultural Preservation Spring 2022 | 3
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Exhibit 2.2. Temperature history for Los Alamos. One-year averages are displayed in green and five-year
running averages are displayed in black. The dashed lines represent long-term averages (25 and
30 years).

54 x

1981-2010 average

44

1930 1940 1950 1960 1970 1980 1990 2000 2010

Sources: Bruggeman, 2017; Hansen et al., 2019

Exhibit 2.3. Decadal average temperatures and two times the standard error for Los Alamos from 1960
to 2015
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2.1.2 Precipitation

Observed changes in precipitation differ across the seasons. The Southwest has
seen a decrease in precipitation, with drying most pronounced during the spring
season (Easterling et al., 2017). Similar to observed changes, precipitation is
expected talecline in the future, particularly in the spring (Easterling et al.,

2017). As temperature increases, winter and spring precipitation may also shift

*e* from snow( o r o haim(@r)Kwan) TheNCA projects declines in various
e snow metrics in the western Unit8tates, including snow water equivalent
*e (SWE), the number of extreme snowfall events, anghtimeber of snowfall days

(Gonzalez et al., 2018)

TheLANL data aregenerallyconsistent with NCA dataVhile precipitatioroveralldoes not show strong
trends(Exhibit 2.4), the form of precipitation is changing particular there isa downward trend for
snowfall from 1951 t@015(Bruggeman, 2017; Exhib&.5), and a decreasing lengthtire snow season
(Bruggeman, 203 Hansen et al., 20)9n addition, as discussed further below, when precipitation does
occur as rainfall, the trend is for the rain to com&imer but more intense storm events that can cause
destructive flooding.

Exhibit 2.4. Precipitation history for Los Alamos. One-year averages are displayed in green and five-year
running averages are displayed in black. The dashed lines represent long-term averages (25 and
30 years).

35

1-year total
5-year running average
1924-1950 Average
1951-1980 Average
1981-2010 Average

Total Precipitation (inches)

s 1930 1940 1950 1960 1970 1980 1990 2000 2010

Source: Bruggeman, 2017.
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Exhibit 2.5. Annual snowfall (July 1i June 1) for Los Alamos (19511 2015)
180
160
140
120 e Q

100 ®
80 % ® ® ®

<10 J S| %

40
0 | 0O o %o *%

snowfall, inches

Source: Bruggeman, 2017.

2.2 Climate Hazards

Changes in temperature and precipitatian in turn expose the Pueblo communithadter
temperaturesextreme heat events, droughts, wildfires, stoam#flooding, and changes in snowmelt and
streamflow.Below we describe thestimate hazardand how they may adversely affect the Pueblo
community(Exhibit 2.6).

Exhibit 2.6. Climate Action Plan process diagram

Cl ‘Uu_\;

s
% | @@
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2.2.1 Hotter Temperatures and Extreme Heat Events

The coldest and warmest temperatures of thetye@a important implicationfr
human health anchany sectoraldivities, such as agriculturgracticesandheating,
refrigeration, and air conditioning hroughout the United Statesold extremes have
become less sevendile warm extremes have increasmebr the past centuiyose
etal., 2017). h the Southwest, the coldest daily temperature of the year has increased
by nearly 4F andthe warmest daily temperaturéthe year haincreased by 0%
over the past centuyose etal., 2017) Daily temperatures are projectedcantinue tancrease
substantiallyover the next century. lime Southwestoththe coldest and warmest daily temperatures of
the year are expected to incsely approximately6°F by midcentury Not only will daytime
temperatures increase, but nighttime temperaturebuamétlity are also projected to increa&e(shunov
et al.,2013 Peterson et al., 2013

Throughout the United States, historically rarathe/ents have become increasingly common as global
temperatures increase (Peterson et al., 2013; Wobus29Hf), Trends near the Pueblo (recorded at
LANL) show a positive trend in the number of days with a maximum temperature greater than 90°F
(Exhibit 2.7) and a negative trend in the number of days with a minimum temperature less than 0°F
(Exhibit 2.8; Bruggeman, 2017 In the Southwest, projections indicate that extreme cold waves and
extreme heat waves-(fay, tin-10 year events) will have temparee increases of at least 10°F by mid
century (Vose et al., 2017). Extreme heat episddgsoportionately threaten the wélkking of

vulnerable populations, such as young children and older gdnttpeople with prexisting health
conditions, such asardiovascular and respiratory issues. Hotter days and extreme heatés@nts
increase the risk of heassociated death and reduce labor producti@ongalez et al.2018).

Exhibit 2.7. Number of days per year with maximum temperatures above 90°F for Los Alamos
25
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Source: Bruggeman, 2017.
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Exhibit 2.8. Number of days per year with minimum temperatures less than 0°F for Los Alamos
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2.2.2 Droughts

Much of New Mexico isurrentlyy experiencing drought conditions, with Pueblo lands

in a moderate drought (Exhitdt9). In New Mexico, the flow of the Rio Grande is an

i mportant indicator of drought (Hoerling e
portion of the Rio Grande was drieregy year from 2009 to 2014 (UCS, 2016).

Climate changés expected to result fiuture droughts in the Southwest aard
increased risk of megdroughts, which are persistent droughts lasting longer than a decade, even if
precipitation increases over thmriod(Gonzalez et al.2018). Climate models suggest drying during the
latter half of the 21stentury (20502099) in the Southwest (Cook et al., 2015). Drying is largely the
result of reduced cold season precipitation and increased evapotranspiiiticeduced soil moisture
(Cook et al., 2015). By mido latecentury (20502099),the risk of droughts will exceed historical
periods (19502000; Exhibit2.10), even the most severe medraught periods of the Medieval era (Cook
et al., 2015).
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Exhibit 2.9. New Mexico drought monitor for June 9, 2020 displaying drought intensity. The black star
indicates the approximate location of the Pueblo de San lldefonso.

[

Intensity:

:] None

[ ] poabnormally Dry
:l D1 Moderate Drought

J [ b2 severe Drougnt

- D3 Extreme Drought

- D4 Exceptional Drought

Source: National Drought Mitigation Center, 2020.

Exhibit 2.10. Risk (percent chance of occurrence) of decadal (11-year) and multidecadal (35-year)
droughts in the Southwest, calculated from the multimodel ensemble for the Palmer Drought Severity
Index (PDSI; red), SM-30cm (green), and SM-2m (blue). Risk calculations are conducted for two separate
model intervals: 19501 2000 (historical scenario) and 20501 2099 (Representative Concentration Pathway,
RCP 8.5).

Decadal drought risk Multidecadal drought risk

100 100

80

60

40

Southwest

20

1950-2000 2050-2099 1950-2000 2050-2099

Source: Cook et al., 2015.

Recent droughts have already affected local flora and fauna, resulting in tree mortality and avian
population declines (Bo.1). More frequent, diture droughts in the region will occur in a significantly
warmer world with higher temperatures than recéstolical events. These conditions will further stress
natural ecosystems, as well as agriculture. In addition, adaptation to future droughts may be more
challenging because tiewidespread depletion of nonrenewable groundwater reservoirs in recent years
Historically, these groundwater resources have allowed canitiegto mitigatedroughtimpacts.
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Box 2.1. Impacts of recent droughts on local flora and fauna

Droughts affect the Puebl obs f | or a wiads,drougtasthave .
particularly adverse impacts on native plants and avian species.

Observed pinytreedieoff

Pinyon trees are an important tree species in the Pajarito Plateau (Hansen et al., 2019). As a result of a
20002002, 4B0% dthe pinyon tree population died between 2002 and 2@B1(Exhthimore than 90% of
mature pinyon trees decimated by 2005 in the Southwest (Breshears et al., 2009). Ovenailljoremethah 2.
pinyoruniper forest and 1.3 milli@s afrfPonderosa pine forest in Arizona and New Mexico died (Fowler et
Severe drought, coupled with high temperatures, made the trees susceptible to inShet\atbrstatissed trees
were unable to produce pine sap to defend éseays@tet insects, which allpimedark beetlesrieade them
(Jensen, 2005). The combination of dead trde=bfidnbeetle infestation, higher tempelatdrdsy winds
subsequentbet the stage for megafires in the Pajarito Plateau.

Exhibit 2.11. At study sites in Arizona, Colorado, New Mexico, and Utah, 407 80% of pinyon trees died
between 2002 and 2003 (Breshears et al., 2009)

October 2002 May 2004

JemeMolintains neard |
LosAlames,s=N:M. i

Photo credit: Craig D. AIIen,GLeGogiCiSurvey;

Projected conifer tree mortality

The mortality ofdet trees is projected to continue igtibtise(Williams et @13 The recently accelerating mor
rates are associated with increased temperatures. McDowell et 2082086t a t eahsequbnaes of Suthh
broaescale change indstrcover are substantial, including massive transfer of carbon to a decomposable f

changes in the surface energy budget. o

Observeaviandeclines

Declingin avian populations have been attributechtwrttaby and fipeevention tree thinnirgr et al. (2018)
studied pinyganiper woodlands on the Pajarito PlateaudenatiNew Mexico. Pinyon tree mortality began i
because dfie drought and bark beetle infedtatioet al. (2018) looked at avian response to tredromr2fag to
2013, and they comparediimals responded in sites that were mechanically thinned in 2002 and 2003 vers
thinnedAfter 2003, the study shows a detbted lird species richness by 45kspeties abundance by . 739y
found thaifion mortality may be a significant threat to avian sp&dethindsieand tree thinning for fire contrg
be an added risk to bifley alsassociated the declinesdhitiate changmpact¢Fair et al., 2018).
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2.2.3 Wildfires

As anatural part of Southwest ecosystems, wildfires facilila@germination of new
seedlings and kill pestBowever, excessive wildfire calsopermanently altean
ecosysterd mtegrity (Gonzalez et a12018). The frequenggnd intensityof large
wildfiresis influenced by natural and human factors such as temperatures, soil moisture,
humidity, winds, and vegetation density. More intense and frequent wildfires are also
associated witlother climate hazards such as drosgimd drier forest conditions,

reduced snowpack and earlier snowmelt, and high winds.

The cumulative forest area burned by wildfires in the western United States has greatly increased between
1984 and 2015, with analyses estimating that the area burned over that period was twice ldhsweou
burned had climate change not occurred (ExI2ilii2; Gonzalez et al.2018). For wildfires around the

Pueblo, acres burned per fire have also increased dramatically over time, with the 2000 Cerro Grande fire
burning 43,00048,000 acres and the 2DILas Conchas fire burning 154,000 acres (Fowler et al.,;2015
Exhibit 2.13. Climate changenodels project more wildfires across thestern United StateS{avros

etal., 2014 and theSouthweste&gion Gonzalez et al2019. Fire frequency could increasy 25% and

the frequency of very large fires (greater than 5,000 hectares) could@giealez et §l2018)

Exhibit 2.12. Wildfires with climate change compared to wildfires without climate change
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Wildfires can threaten peopleomes, roads, aretosystemsandsmoke fromthesefires canconfound
other health stressors and carespiratory illnesseox 2.2). Wildfires canalsodegrade drinking water
systems with sedimentcidity, nitrates, and contaminatig@onzalez et al2018).Severe wildfires can
damage a forest canopy and the pléetseathandcan destabilize the soiAs described in more detalil
below Section 2.2.% postfire conditions combined withintense rainfall or rapid snowmedtan result in
increased localized floods and landslittest put critical infrastructure, sacrglaces and traditional
resourcedeneatta burned area at risk
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Exhibit 2.13. Boundary of the 2000 Cerro Grande fire that burned 43,0001 48,000 acres and the 2011 Las
Conchas fire that burned 154,000 acres near the Pueblo

Pueblogy
Ancestral Domain

NEW MEXICO

,—‘ Cerro G
Fire Boun

Las Conchas
Fire Boundary

Boundaries are approximate;

L Pueblo de San lidefonso

Las Conchas Fire Boundary
Cerro Grande Fire Boundary

1 Los Alamos National Laboratory
(LANL) boundary

@A Ri0 Grande River
Pueblo Ancestral Domain boundary

Box 2.2. Wildfire smoke and COVID-19 pandemic

Over the last two decades, wildfires have ecerftequent and intense across the western United States, &
attributed to increased temperatures and decreased precipitation (Gonzalez et al., 2018). Tiseargsutting @
many air patants and is often characterized by elevated concentrations of fine particulai§ .nGaiten(onieds
impacted by wildfire smoke experience high expossfertdadys) weeks, or several méxpssure to wildfire
smoke can irritate eyes r@spiratory tracts, worsen existing respiratory and cardiovascular conditions, and
premature deaths.

Recent studies suggest that wildfire smoke is associatediwithimfloeamza outbreaks in Montana (Landguth
2020)and biomadsirning is associated with influenza cases in New York State (Croft et al., 2020). In add
the severe acute respiratory syndrome (SARS) coronavirus outbreak in Beijing found that an increased 1
associated with increased,Mich is comprisedPbf.sand other large particles that aredirttalthe lungs (Kan
etal., 2015). Based on these studies, there is a potentially dangerous connection between air pollution fr
and COVHD9.

Communities can takeesghactions to protect indoor air quality during a wildfirehe@G@\viEtDpandemicSee
Section 6.2f@r actions communities can take to createcteda agpaces that can protect the comfmamity
extreme wildfire smoke.
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2.2.4 Storms and Flooding

Extreme precipitation events have increased throughout the United States since 1901
(Easterling etal., 2017). In New Mexico, monsoon rainslefined as suddemtense
downpours thalastless than one hotirgenerally occur in July and August and can
incite flash floods. Drought and wildfires can also exacerbate flash flooding because
very dry and scorched soils haabmited capacity to absorb waté&ir Poe (Chief
etal.,2008.

Although nonsoon precipitation and heavy rainfall data nearRtbeblo (recorded at LANL) doot
demonstrate a significant trend from 195204.5(Bruggeman, 2017}xignificant flooding has been
associated with the large wildfire events described abdweC&rro Grande firin 2000 burned lands
along the western edge of the Pueblo, as welirge Iportions of LANLpropertyandforests to the west.
The Las Conchas fire in 2011 covered a much largerosezall butdid not burn withinthe LANL
propertyor Puebldands(Exhibit 2.13). Loss of vegetation and mineralized sdilge to these fires
resulted inthereducedability of watershed to retairprecipitation and increased runofihe esulting
flooding during the subsequent monsoon seasansedhe destructiorof habitat and infrastructuré&or
example, two years after the Las Conchas &ite000yearrain event occurred in September 2013.
Flooding from this rainfall damaged infrastructure, including roads and bridges (EXiubit
Walterscheid, 2015 he reduced ability of

watersheds to retain rainfall and runoff likely Exhibit 2.14. Flooding in the lower Pueblo Canyon
exacerbated thefects of this massivéiood on September 13, 2013
event.These floods also redistributed s o
contaminardaden sediments downstream to
the Pueblo and into the Rio Granddter the
Cerro Grande firegEnglert and For¢gschmid
(2011)showedanincreased movemenf
plutonium from LANL during storm events
and that mosof this plutoniumwas deposited
on Pueblo lands (80%),with a smalér
proportion discharging to the Rio Grande

(~ 20%).In summary, lboding can damage
culturalplacesand resourcesind me
infrastucture and pose risks to human healtt 5
risk through the transport of contaminated ;
sediments from LANL downstream to Pueblc o 2n
lands and the Rio Grande. Source: Walterscheid, 2015.

In the Southwest, climate models project an increase in the frequency of heavy downpours and an
increase irdaily extreme summer precipitation, based on projected increases in water vapor resulting
from higher temperatures (Gonzalez et al., 2018). An increase in extreme precipitation rfeadaiso
more frequent and intenfleoding events

2.2.5 Changes in Snowmelt and Streamflow

Increasing temperatures have altered the Sc¢
temperatures are occurring earlier in the spring, and precipitation has declined

(Gonzalez et al., 2018). These changdsichhave decreased the regi
and its water contenhaveresulted inearlier peaks for snofed streamflowand

increased the proportion show( o r o rain (@r)Kwan)(Gonzalez et al., 2018).

Warmer temperatures have also been associathdneieases in snowline elevation

(USGS and Scripps Institution of Oceanogra®807).Hotter temperatures and
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reduced snowpack attributed to climate chamgee already amplified recent droughts aedliced river
flow in the Rio Grandelehner et al., 207; Gonzalez et al., 20)8Water flows in theRio Grandeat the
Otowi Bridge gag€dUSGS 0831300 ave trended lower over the last five decades: after rising to an
average of 1.4 million acreet/year in the 1980s and early 1990s, the volume decreagpdrtaximately
830,000 acrdeetyear duringdrought years ithe 2000s and 2010Exhibit 2.15; USBR, 201§. The
highestrecorded volume was 2,592,837 afget/year in 1941, and the lowest was 359,480 famtyear
in 1956 USBR, 2018. In the Upper RidGrande River Basin, research@rehner et al., 2017#pund that
reducedsnowpackeducsa river runoff efficiency. They estimate that in years with belmedian
precipitation and abovmedian temperatures, low runoff ratios (i.e., the portion of the precipitation that
ends up in the river each year, rather than evaporating) are 2.5 to 3 times nhofedikeer et al.,

2017).

Exhibit 2.15. Historical Rio Grande at Otowi Bridge flows
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Projected anual flowof the Rio Grandat the OtowiBridge gageis generallyexpected to decreaby

2050 and 2080indervarious climate scenarios, compared to current conditions (E21BitUSBR,

2018. Climate models project hotter temperatures, which can shift prewpifabom snow( o r ft&éh o0 0 )
rain (or Kwan)in the mountains. By 2050, colder and higher areas in the Intermountain West are
projected to receive more raior Kwan)in the fall andspring butwould likely continue to receive snow

in thewinter at the highest elevations (Gonzalez et al., 2018).dRedsnowpack and earlier snowmelt in

t he headwaters of Neow Meoakedoadsatemengilability througheut tee
year (Garfin et al., 2014).
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Exhibit 2.16. Change in annual volume at Otowi Bridge for various climate scenarios. WW = warmer and
wetter conditions, CT = central tendency, HW = hotter and wetter conditions, WD = warmer and drier
conditions, and HD = hotter and drier conditions.
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3. Climate Action Planning Process

Our climateactionplanning processivolves threkey component$ community involvement, planning,
and implementingExhibit 3.1). This Plan addresses community involvenasmithe planning process
and lays the groundwork fanplementation.

Exhibit 3.1. Climate action planning process for the Pueblo de San Illdefonso with descriptions of each
step in the process

4

Monitor, Identify
evaluate and refine | vulnerable aspects

adaptation of community
life

Articulate
community
vision

Conduct
vulnerability
assessment

Implement
and take
adaptive

action

Identify solution and
develop adaptation
actions

Through a collaborative process of holding community workshops, ouretderseyantyers, and
Tribal Coundgilentified key aspects of community life that we want to preserve and protect; and ¢
vision for the community that grounds the goals of this ClimateStefityn Afgen &rticulating our visio
the Pueblommunity, the elders, yoatigurce managers, and Tribal Gdantfled the resources, suc
traditional plants or materials that support each aspect oStlegdyidithection 4yve describe this
process for developing our community vision.

We then assessed the vulnerability of each aspect of our community vision. Wikediradodtieat the
climate hazards will be realized and affect Pueblo activities, as well as the ntagsitqderniebe
these climate impacts on aspeais adframunity vision and commungyefeg(Based on the results of
climate vulnerability assessment, we began to identify strategies or actions that could neskice o
vulnerabilities, and categorized these actions based ohiliheBttaadli InSectiord, we discuss the
results of this climate vulnerability asseasch@itection ,6ive describe the climate adaptation action

The firther evaluation of climate attinalsiding comparing costs and béffiefiliates the prioritization
implementing adaptation strat&gegs® There may be opportunities to combine actions in a way tl
vulneraliiles across several aspects of community life. Finding synergistic actions can also proc
After implementation, monitoring outcomes of climate actions and actively seeking community f
us determine whether climate aateopsoducing desired results, and will enable the community to
manage and refine adaptation actions in thstepugiénSection ,Ave briefly descriiext stepncluding

evaluating climate actions amchinfpand scoping future implementation.

involvement

2
s
=]
£
(S
o
O

Implementing
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Communityinvolvements a key aspect of tHe u e b dlimaée gplanning process. From December 2016

through January 202%everal inperson workshops, webinaend conference calls were held with
communitymembers o devel op the Puebl obds community

Vi

S i

climate impacts and climate change, and identify and evaluate strategies for adapting to climate impacts
(Exhibit 3.2). The Pueblo intends to continue community involvement and collaboration as we continue

to evaluate and prioritize actions, and then implement and monitor actions.

Exhibit 3.2. Table of community workshops and meetings held as a part of the climate planning process
Date of Community groups involved ir

Purpose of thevorkshop/meeting

workshopieeting outreach activity

Department of Environmental & Present a process for climate change adaptation pla
Cultural PreservatiDECIy initiate the first steps in this process with DECP staff

November 28, 201¢ Puebl@iders Engage community groups

December 4, 2018 Pueblgouth community visi@mdvulnerabilities to climate impacts
December 5, 2018 Tribal Council Technical Commi climate changend to begin to identify potential strate¢
December 19, 201¢ Pueblo resource managers adapting to climate impacts.

August 8, 2019 DECP Assess themagni'tudeg qf the consequences of climate

on the community vision and community life.

Provide updates on ongoing climate adaptation plani
summarize outcomes from previous workshops with
elders, resource managers, and the Tribal Council. C
and received community feedback on the community
key aspects of the comm
climate change, and initial adaptation approaches st
by the commupnit earlier workshops.

December 7, 2016

December 11, 261¢ Community forum

October 22, 2620 Health Department

November 12, 202( Education Department

January 29, 2021 Identify and evaluate potential actions to reduce vulr
November 18, 202( Pueblaiders to climate change (via WebEx meetings and online s
November 18, 202( Tribal Council

January 12, 2021 Parks and Wildlife (via online st

* ResultBomthecommunity involventining these workshops/meetings are described in m@edtailin
AResults from the community involvement during these worksh@pe/cestiiigxi more detail$ection .5

¥ Preliminary from the community involvement during these worksharesfhasetilgs more detail §ection .6
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4. Pueblo Community Vision

The Puebl obébs goal for climate action
thecharacteristics, conditions, cultural elements, and resources that

contribute toour community vision. One important element of the climate

action planning process was to define this community vision and specify

aspects of the visiaiat the Pueblo aigto preserve through climate

adaptation and resilience actions.

Throwgh a series of arkshops with Pueblo community members, we
elicited diverse perspectives on aspects of Pueblo lif@and
vulnerabilities taclimate impacts and climate change and developed a
community vision that serves as a guiding framework for climate gok&mming.ldentifying the climate
impacts on the community vision was the next step irChanate Action Plarprocess (Exhibit 4.1)his
section describes this collaborative, stakehettigren process that the Pueblo condudtedapture a
broad rangefanputs into the climate action planning process.

Exhibit 4.1. Climate Action Plan process diagram

CLIMATE DRIVERS CLIMATE HAZARDS CLIMATE IMPACTS

4.1  Building the Pueblo Community Vision

To build and articulat¢ he Puebl o06s weheldasaniéesobpmnwiitgwiorkshopsin a

2016 workshopDPECP staff began to identify multiple aspects of the community vision that are important
for the Pueblo to protect and preserve. Additional workshops in 2018 engaged four groups of community
memberg elders, youth, the Tribal Council technical commitea®] resource managérin further

developing and refining the community vision.

Discussions irall five workshoys focused on:

1 Identifying key aspects aommunitylife (the community vision)

1 Identifying the resources necessary to sustaicah@amunityvision

1 Perceptions about climate impacts on these aspects of the community vision
1

Assessments of observed and projected climate vulnerabilities of each aspect of the community
vision.
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The following sections summarize key activities and outcomes from each community workshop, and
describethe stepwise development of the community vision.

4.1.1 DECP Workshop

DECP grouped these aspects into four community vision categories

1 Traditionalactivities
1 Physicalhealth

9 Infrastructure

1 Traditionalplaces

Through their discussiongyé broader themes on Pueblo community life also emerged.

9 Traditionalknowledge

1 Language
1 Income
1 Health

1 Foodsovereignty

These broad themes interact in complex ways with each asgleet@immunity vision. The results of
the DECP discussion became the foundation of the Pueblo community vision, which the community
refined through a series atiditionalworkshops.

4.1.2 Elder Workshop

Six elders from the community participated in the climakapgation and resilience planning workshop.

We discussed basic concepts of climate changkidingviewing ashort video about climate change and

climate change impactand described a process for climate change adaptation planning. We also

discussedth i mportance of community engagement in idenf
impacts and developing effective and feasible adaptation strategies.

The elders describdtieir vision for their community, the first step of the adaptation planprocess.

They identified aspects of the community that they value and want to sustain, explained how climate
impacts affect these aspects of their community, and described vulnerabilities associated with each
community aspect. Exhibit2 summarizeshe community aspects and associated vulnerabilities that the
elders identified.

The elders describdtie climate impacts they have already experienced in their community and the
changes they have obser{edy.,in thedistribution and abundance of biadd plant specieslecreases in
the variety offruit trees on Puebltandg. Birds €.g.,robing magpies) and planfe.g.,wild spinach, pine
nuts(o r  T)pherb$thatwereabundant whethe elderavere young are no longer present aeBlo
lands. Rirticipants also noteal change in precipitation patterns; rain falls fesquently,andheavy
snowfallsaremuch rare.
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Exhibit 4.2. Elder workshop outputs: Aspects of the community vision and their value and vulnerabilities
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4.1.3 Youth Workshop

Twelveyouthparticipated in the climate adaptation and resilience planning work§hepvorkshop

began with a discussion about basic concepts of climate chaolyglingviewing the sameshort video

about climate change and climate change imp#étsalso discussdeey findings from research on

climate impacts on the Southwest. We described a process for climate change adaptation planning and the

i mportance of youth engagement i n iidpadastand yi ng t he
developing effectiverad feasible adaptation strategies.

As in the elder workshop, we began the interactive portion of the workshop with a discussion of the

yout hds vision for their community. thd¥elers evi ewed a
identified in their workkop, and the youth addégeir ideas to the community vision. Then the youth

described the resources that support and sustain each aspect of their community vision. One particularly
insightful addition that the youth made to the community vision is therirapce of family and

relationshipsThey describethe specific set of resources necessary to build and support healthy, happy
families and the potential impacts of climate change on family heHitese contributions helped to

further develop the community visioBxhibit 4.3 summarizes the findings from the yowtbrksho® s

discussios about aspects of the community vision

Exhibit 4.3. Aspects of community vision and resources that sustain the community vision
(ces that support commy,, .

oW Patience; as,
ge5 P, Qct
Clay;
People and participation; Ve (@R, 1L e
Water;

Safe environment;

. . Stones (turquoise);
Communication f communj B
pect® ty Visjg,

(spreading the word); Experience;
Open spaces Animal hides;
Silver
Sports and outside Arts
activities _ (pottery, embroidery,
C P, (community interactions, jewelry, painting, sewing,
ommunication; youth council) leather work) @ —_——
Support (schools, EINSEIOE £
life decisions, Vegetation/
forgiveness, plants for food;
trust); T Water;
untin
Health (food_g Ability to
(no toxins, Famil prgd ucts,I preserve meat;
alcohol-and amily traditiona .
e uses) Safe habitat
community
health,
nutrition);
Farms, crops,
water
Traditions
Water (feasting,
(farming, fishing, language, . .
Clean water; daily use, rivers, harvest, prayers, Commitment;
Seeds: drinking water, beliefs) Communicating
- ’I : recreation, about traditions,
ools; sacred uses) sharing
Irrigation ditches o _Edu;atior J knowledge and
and water Sleaarc:lggshin;::vaer.egre' language across
infrastructure and preparation) generations;

overnance; .
g ’ Farms, food, animals;

Community places,
Vegetation/forests; such as kivas
Healthy fish ~ Schools; Teachers; Support (help with learning
and homework); Valuing education; Attentiveness,
willingness, commitment to learning

Protected springs;
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Next, the youth engaged in a group activity to identifydieate  gxnipit 4.4. Pueblo youth
hazardghey believe arenostaffecting the Pueblo and its participated in an activity to identify
community vision. We created a set of cards, and each card li¢ the climate hazards that are most
a specific climate hazaf@.g, increased temperatures, extreme important to their community
precipitation, sea level rise, lightning, drought). We spread the
cardson the floor and the yath, through group consensus,
removed any cards that théyought were irrelevant to their
region or not important to the Pueblo (esga level rise). Then
each participant reviewed the remaining cards and marked the
four cardsthat showed the most impant climate hazards to the
Pueblo (Exhibi#.4). After the youth marked the cards, we tallie
theresultsand selected the four hazards that received the mos
marks. The participants identified tf@lowing four climate
hazards as most important to theemmunity:

1 Increased temperatures

1 Drought

1 Wildfires

1 Changing rainfall and snowfall patterns.

After identifying the priority hazards, the youth worked in smal.
groups to describe the impacts that each hazard could have on
each aspect of the communityigis. On flipcharts, the small groups created a matrix that matched each
hazard with the four resources that they believe are most important for sustaining the community aspect.
Exhibit 4.5 shows two photayrapts of the matrices that the youth completedtaflipcharts.

Exhibit 4.5. Hazards and resources that affect Pueblo families (left) and youth sports (right)
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To close the workshop, the youth spept

a few minutes reflecting on how climate ch
couldaffect their families, community, and a$pec
their shared community vision. They wrote down their tRoughts,
a few of whiete highlight below:

fiél have been brought to the\realization of
can be affected by climatagthal hese are some things, such as art§ and
traditions that | did not reallize coul d be

il think that climate change i very import
doesndt affect whrad tikbatdotnreadintjipomaidogn dtasg e

learned that the climate change can effect a lot of things like peopl&&nd their

health / mood. In the future, | hope that climate change does change jn a positive
way, so the world can be healthier and safptdomndbife, and nature. We
can make a difference just dghlanging | itt]l
ACli mate change is not a myyh. 1td8ll be he
but as a community, we neeg /to realize if
we treat théarth, She is going to die on us. Everything we Ase/will
be affected by the Eartlséd cli mate chang
woul dndét have crops ani mals, water t
Without animaige woul dnét JMWWave fTood to eat.
Wit hout things | ose, we woul dnodt

bewb we

4.1.4 Tribal Council Technical Committee Workshop

Approximately 10members of the Tribal Council technical committee participated in the climate
adaptation andesilience planning workshop. As in the youth workshopfirsereviewed basic concepts
of climate changand key findings from research on climate impacts erSthuthwestandthenviewed
the sameshort video about climate change and climate change imNeots. we described a process for
climate change adaptan planning and the importance of community engagement in this process.

After theelder and youttvor k shops, we i ncorporated both groupsé
representation of the community vision. The technical committee reviewed and validated the community

vision, and elaborated on aspects of the community vision that community members hfieddent

previous workshops. We discussed the broad themes that had emergethéwihgd er s and yout |
discussions of the communityvision and recorded techni catlthecamenmi tt ee
of these aspects to their community and theuess that support each aspect.

The technical committee highlighted additional aspects of the community vision that they believe are
important to protect and presendnis included various aspects of physical health, including access to
healthy first foals, adequate physical activity, a substainee life, and a contaminaifite environment.
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To help sustain overall community health, participatdsemphasized the importance of mental health
not just physical health and creatingppportunities for community interactions that contribute to mental
health. They also noted that econorapportunity has an important influence on mental health, and that it

is important to seek out and sustain inceyaaerating activities that supportthes e bl o6s f ami | i es

The technical committee also recognized the value of looking beyond the Pueblo for guidance from and
coordination with the larger global community. Seeking these connections could inform and enhance
management of t btwe aRdusedndthendits systemfofrgavertance. Sharing this

knowledge within the Pueblo community would also require creating ar ni mgthmapadcecl ude:
both physical gatherings of the community and an open, welcoming, safe environment to exchange

knowledge andidea®/i t hi n t he Puebl obés | ands, the technical
cultural value of protecting habitats that support wildlife and culturally significant plants.

4.1.5 Resource Manager Workshop

Six of the Pue brspadichpatedénghe cimateeadaptationandeesilience planning
workshop. We framed the discussion similarlyiteother workshops by reviewing basic climate change
concepts and research on climate impacts on the Southwest. We also reviewed outhiés from

four previous workshops, and the preliminary community vision that we developed based on community
inputs. The resource managesdidated the ideas and outputs that other community members produced
during the previous workshops, and they discupsightial vulnerabilities of the specific resources they
managde.g, plants and trees, waté&rr Pog, various habitats, infrastructure eleménts

Thegroup discussed specifically thimate impacts on resources that suppdrealthytraditional diet,

which is one important aspect of the community vision. The resource managers discussed some of their
existing programs that can help sustain this aspect of the community vision, such as the community
garden and the Puebl od s omingipmpasts on magiral pesonirges, the . I n ad
resource managers discussed i mpacts ®&aferdlidbe Puebl o
water and waste management systems and transportation infrastanetaspectsf the community

visiontha t he Puebl obs resource managers strive to pr

4.2 Final Pueblo Community Vision

Exhibit 4.6 presentshie community vision that emerged from therkshops The community vision
integrates the four categorieBcommunity vision aspects (the four colored quadrantsditional
activities, community health, infrastructure and governance, and traditional platteshe broaccross
cuttingthemes thabverlap with all aspects abmmunity vision which includetraditional knowledge,
languageincome, spiritual health, water, afabd sovereignit (the outer circle).

Preserving this community vision is the goal of t
process. The community vision provides thasis for identifying and prioritizing climate vulnerabilities

and developing adaptation and resilience actions that could help protect and sustain the most important
aspects of Pueblo life.
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Exhibit 4.6. Pueblo community vision

VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN

Traditional Activities Community Health
- Artisanry - Clean air and water
- Farming - Healthy food

- Avoidance of disease,
illness

- Pilgrimages

- Hunting and fishing

. Ceremony and prayer. - Family,
) relationships
- Gathering plants/ ,
medicine . Out_SJ-d_e
activities/sports
- Clothing and
shelter Traditional
Activities
Infrastructure/
Governance
- Places to - Governance
gather clay . Water supply
- Places to gather —p - systems
plants - Emergency
- Places to hunt response

- Firefighting capacity
- Roads/bridges

- Transportation

- Pilgrimage routes

- Sacred sites

- Homes

Traditional Places Infrastructure/Governance

\WWAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS
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5. Climate Vulnerability Assessment Process and Results

After developing the community vision Bectiond4, we conductedthe climate vulnerability assessment

A climate vulnerability assessment is a tool that allows decisiakers to analyze and weigh climate
impacts on human and natural systeamsl prioritize areas for actiom undertakinghis assessment, we
took a systematic approach to describing clinmaizards relevant to the Pueblo and each aspect of the
community visionWe also assessed the underlying conditions that make our Roefrounity vision
vulnerable to climate impacts and climate change. In this section, we descrbsab&ment processdc
results.After completing the community workshopdentifying highrisk climate vulnerabilities was the
next step in our process (Exhibit 5.IF) Section6, we distssclimate actionshat could reduce each of
thesehigh-risk vulnerabilities

Exhibit 5.1. Climate Action Plan process diagram

CLIMATE DRIVERS CLIMATE HAZARDS CLIMATE IMPACTS CLIMATE VULNERABILITIES
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5.1 Process for Assessing Climate Vulnerability

Once we had a broad understanding of the ways in which key aspects of community life may be
vulnerable to climate change, we watde to conduct a focusedatuationof how climate change might
affect the PuebldWe identified potential climate vulnerabilitiesSgction5.1.1), assessed tHikelihood
that theseclimatehazardswill be realized and affect Pueblo activitigection5.12), assessed the
consequences for potential vulnerabiliti8g¢tion 5.1.3 and then determined tloerall climate risk for
these potential vulnerabilitieSéction 5.1.% Section 5.2rovidesassessmemesults, including the high
risk vulnerabilities for ke aspects of the community vision.

5.1.1 Identify Potential Vulnerabilities

Using the Pueblo community vision, wientified potential vulnerabilities associated wtithditional

activities and places, community health, and infrastructure and goverAangescibed in theKey

Terms sectionavulnerability refers to thalegree to which a people or things they value are susceptible

to and unable to cope with adverse effectslinfiatechange, includinglimatevariability and extreres.

For example, oneulnerability that we described through #ssessment is relatedaar sovereigntyAs

climate impactfiavebecome more frequent and intensenmunity memberbave observed that

populations of plants used for traditiomahcticeshavedeclinal, and their habitat rangdave shifted

Therdore, onevulnerability that affects our ability to gather traditional planth& sovereignty is
constrained t o Pu ebthdiionhl alant,saninsals,dndfothen resourcasmmyeshift
beyond the Puebl ods borders with oBxhibt$y.Rlstgtheenvi r on
aspects of the Pueblods community vieasessmeatnd v ul n
process.
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Exhibit 5.2. Potential vulnerabilities associated with each key aspect of the community vision

Community
aspect

Vulnerability

Traditional potteryfraditional pottemaking utilizesat er i al s f r om (o Mae) P
Making pottery requires access to clay, sand, ash, plants (for pigments), and other material

Traditional
activities and
places

Ceremony and prayei&aditional ceremonies and prayersuswt i | i ze t he P
animals.

Sacredplaces(e.g., sacred springgjontinued existence of sgueessuch as sacred springs,
depends on sustained groundwater levels

Culturally importamglaces Emergency responders need to be able to access all areas of the
t he Puebl o6 sduriAgnian enmergenaaituralllp impoeglzcesnay be present within a
future emergency response location.

IncomeSome families in the Pueblo depend on income from selling their pottery and other-
work to tourists

Gathering traditional foodBraditional foods include plants that community members gather c
lands.

Gathering traditiomanedicineTraditional medicine utilizes specific plants that grow on Pueblc

Growing traditional crop§raditional crops are most productive under specific climate conditi

Hunting:Traditional diets depend on the availability of igantiedgand hunting depends on the
availability of forage for game animals.

Traditional buildings and extreme eve@tsnmunity and traditional buildings, such as kivas, e
damage during extreme weather events.

Heating and cooling whditional buildingsHeating, cooling, and ventilation systems are limitec
community and traditional buildings.

Fishing:Traditional diets include fish in local streams and rivers; fishing requirespcteadevate
suitable habitat.

Traditional leatherwork:r adi t i onal |l eat her wor k utandi ze
leatherwork requires access to game animals(foo hidesK o 6 wh a )

Pilgrimage route®ilgrimage routes pass through areas that are prone twnerftsdoimgndrunoff
events.

Community
health

Clean airElders and other community members who are ill or have compromised respirator
be especially susceptible to health problems associated with poor air quality.

Water supplyThe community relies on local groundwater and surface water sources for a st
of drinking water, and water for other domestic and business uses.

Youth outdoor activitieQutdoor activities and sports are an important means for liPteelvite sai
and build relationships, to sustain physical healtieing vweeitl to make exercise a healthy hab
Pueblo youth and community members engaged in outdoor activities and sports are expos:
air quality.

Vectorborne disases:Community members may be susceptibletmweetdiseases associated
warmer temperatures, such as the West Nile or Zika virus, malaria, or other communicable

Hardship stresg=amilies and communities experience stress when they face financial hards
to loss of pottery sales when fewer tourists visit thar Wildfiles and other extreme events).

Traditional practices stredsamilies and communities erperstress when they cannot carry ou
traditional and daily pracheeause of impacts that direjaailyroutines and makaditional
practices difficult or unsafe.

Heat stressElders and community members who are ill or have compraraisgstéamay be
especially susceptible to heat stress associated with warmer temperatures.

Extreme weather stregsamilies and communities experience stress during extreme weather

Outdoor communitgctivities Many community activities and interactions occur in outdoor cor
spaces exposed to environmental conditions.

Community youth gardelsh e Puebl o6s community youth

Home air qualitydomes do not have a way to reduce air pollution, such as air filters.
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C‘;”;;)“e‘gt“ty Vulnerability
Critical(nontransportationinfrastructureCritical infrastructure, such as water supply systems,
located in areas prone to flooding or wildfires
SovereigntySovereignty ¢®nstrainei Pueblo landke range of traditional plants, animals, anc
resources may shiff y ond t h e witlhichdnding énsirorbimentatlaad ckmatic conditiol
Pueblo departmentBueblo departments are compartmentalized from pamhamimgr community
resources will require work across these departments.

Infrastructure FirefightingFirefighting requires firefighters from outside of the community, and the availabi

and access to water supplies to fight the fires.

governance Roads and bridgeRoads, bridges, and evacuation routes are lacagedpione to flooding or

wildfires.

Historical placeddi st ori cal ©pl aces, such as Edith

located in areas prone to flooding or wildfires.

Transportation infrastructurgxisting transportationstrinaturée.g, roads, bridges)in disrepair ar

more vulnerableftiothedamage.

Bridges and culvert8ridges and culverts are designed to standards that arelbasestoma

intensity.

Home heating and coolindost homes do not hadegaate heating and cooling.

Home improvement resourc8sme community members do not have financial resources to |

necessary home improvements.

Homes and extreme evergeme homes are locatedéas prone to flooding or wildfires.

5.1.2 Assess the Likelihood for Potential Vulnerabilities

After identifying potential vulnerabilities, wassesad the likelihoodthatclimatehazardswill occurand
affect Pueblo actities andmatchedclimatehazardgo the potential vulnerabilitieshat theycanaffect
We usedbestavailablesciencefrom published literature anukst professional judgement from our
contractor Abt Associates, tassigna score for théikelihood that each climateazard will be realized
and affect Pueblo activitieBor examplehottertemperatures and extreme heat evargincreasing at
the Puebl@ndareprojected taontinue tancrease substantialtyver the next century. Hotter days and
extreme heat eventdll affect agriculturahctivitiesanddisproportionately threaten the wéking of
vulnerable populations, such as young childreneddédrs and people with prexisting health conditions,
suh ascommunity members witbardiovascular and respiratory issugecauselimatehazards
associated with higher temperaturéacreased annual average temperatugedincreased intensity and
frequency of extreme heat eveitare likely to occur andffect the Pueblo community and activitiege
assigned these climat@zardsa high likelihood score (Exhibit ). On the other handpld extremes
have become less severe and may not have a significant effect on the Pueblo corBecmisghe
climatehazardsassociated witkextreme coldemperature$ increased intensity and frequency of extreme
cold eventd are less likely to occur and affect the Pueblo community and actjwiteeassigned these
climatehazardsa low likelihood score (Exhibit 3).
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Exhibit 5.3. Likelihood that climate hazards will be realized and affect Pueblo activities

Climate

hazardsymbol Climatehazard Likelihood

©

Increased annual average temperatures

Increased intensity of extreme heat events

Increaseftequency of extreme heat events

Earlier peak snowmelt

Earlier peak streamflow

Increased intensity of wildfire

Increased frequency of wildfire

Increased intensity of rainfall

Increased frequency of rainfall

Reduced snowpaakrfual SWE

Increasehterannuattensity of drought events

Increasehterannufdlequency of drought events

Increased variance in interannual precipitation amou

Increased intensityoohlizeflooéhgevents

Increased frequenclooélizeflooihgevents

Decrese in total annual streamflows

DO OODO®OE OGO

Increased intensity of winter storms

Landslides Lowtomedium

Increased intensity of extreme cold events

Increased frequencgxifeme cold events

Low
Increased frequency of winter storms

Increased frequency of ice storms

Notes: We did not match all vulnerabilities to the climate hazar8sdeim@dmaddition, the likelihood that several
climate hazardsuch as changes in wind patterns, hail evdigbtrang patterhwill be realized and affect Pueblo
activities remains uncerthiese climate hazards are not includedxhibits
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Next wematched climate hazards to the potential vulnerabilities that they affect. Most potential
vulnerabilities were associated with more than one climate hazard. For example, gathering and utilizing
materials fromth®@u e bl 06 s | oc al foptrhdiional seremonids aadprayeeauld be

affected by all climate hazarddigher temperatures, extreme heatddroughtscouldshift the

geographic range ofativeplantsandanimalsused in traditional ceremonies and prayers outside of the
curentboundaries of the Puebl o .Bxtraie ¢vénts, sitlasltfite® 6 s Ance
andstorms and floodingcoulddamage andestroy or limit access to natipéantsandanimals Because

all of these climate hazards could affect our abilityaycout traditional ceremony and prayers, we
assigned all climate hazards to the traditional ceremonies and prayers vulnerability statement. On the
other handsinceextreme heat is the primary climate hazard that affects vulnerability related to limited
cooling and heating in Pueblo homes, we matched only extreme heat to this vulnerability statement.

5.1.3 Assess the Consequence for Potential Vulnerabilities

After matching climate hazards to vulnerabilitiB&CP staffscorel potential vulnerabilitiebased orthe
magnitude of their consequence. We defioedsequencas theseverity ofimpact on key aspects of the
community vision, should the potential vulnerability occur. Based on the understanding of the
consequence of eagotential vulnerability, th®ECPassigned eagbotentialvulnerability a
consequence score:

1 A high magnitude of consequence scameant that if the potential vulnerability occurred, key
aspects of the Pueblo &an lldefonso community vision would bersigcantly impacted.

1 A medium magnitude of consequence sconeant that if the potential vulnerability occurred,
key aspects of the Pueblo de San Illdefonso community vision would be moderately impacted.

1 A low magnitude of consequence scareant that ithe potential vulnerability occurred, key
aspects of the Pueblo de San lldefonso community vision would suffer no major effect.

We also addda mediumto-high score and a lowo-medium score to allow for additional variability in
scoring across climatailnerabilities.

As an example, thigaditional pottery vulnerability statement received a high magnitude of consequence
score because pottery is consi der,amaranpactoxtper essi on
ability to gather clay and o#h material used in pottery making wogloimpromise the cultural identity of

the Puebloln contrastthe traditional leatherwork vulnerability statement received atagnitude of

consequence score becattis form of artisanry is lessidely practiced in current times. In addition,
leatherworkartisans can purchase materials from other sources if they no longer have access to game
species for | eatherwork, without affecting the Pu

5.1.4 Determine the Overall Climate Risk for Potential Vulnerabilities

Finally, we @mbined the likelihood score and the consequence stometermine the overall climate

risk for each potentialulnerability. For each potential vulnerability, vessigned aonsequence score

We thenassigmd a score to each climate hazard associated with that vulneraliditgveraged the

consequence scovdth each climatéazardikelihoodscorda o0 deri ve a k& i mate ri sk
potential vulnerabilityis affected bymultiple climatehazardswe then selectdthe highest risk scoras

the Aoverall cl i mat e rForsdxammewanssigried fiigh conseduente saorel ner a
to culturally importantp | a patestialvulnerabilityto impacts of emergency response activities.

Because entgency responders request access to Pueblo lands to resgonelrtencyevents, the main
climatehazardsassociated with this vulnerability are wildfiréacreased intensity and frequeneyid

flooding (increased intensity and frequencWe then averaged the consequence and likelihood docores

develop aisk score andselected the higéstrisk score as the overall climate ridkxhibit 5.4).
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Exhibit 5.4. Example of a vulnerability assessment scoring process

Overall climatd
Climate risk score
score Climatehazard likelihood risk (h|ghes_t
score climate risk
score
score)

Climate
Consequence hazard

Vulnerability

Culturally importarglaces
Emergency responders ne
to be able to access all are
ofthe PuebltheP u e b |
Ancestral Domgaamd LANL
during an emergenoyiturall
importantlacesnay be
present within a future
emergency response locat

Increased intensity of flo

events (localized floodin “€4U™

Increased frequency of fl

events (localized floodin 1€A™

5.2  Vulnerability Assessment Results for Key Aspects of the Community
Vision
We present results of thvelinerability assessmentrganized bykey aspects of the community vision:

traditional activities and placeSé€ction 52.1) community health%ection 52.2), andinfrastructureand
governancegection 52.3)

5.2.1 Traditional Activities and Places

Traditional activities and placesee s sent i al components of ththe Puebl o6
workshops, the communitgentified the resources needed to maintain several traditional activities and
places, as wehs the vulnerabilities of these resources to climate chafgjeg the community vision as

a guide, the Pueblo identifieohd prioritizedl5 potential climate vulnerabilities for traditional activities
and placesExhibit 5.5 lists the potentialvulneralilities for traditional activities anglaces andiescriles
howtheyaf f ect t he P ue b ltheaddramuaity vislon Etxhjbit 5.5calsqlist theslikelihwoe
that the climate hazards thae associated witiesevulnerabilifeswill be realizel and affect Pueblo
activities andpresentghe overall climateisk ranking.Most of the vulnerabiliiesassociated with

traditional activities and placeankat least mediurto-high risk (73%), with six of the 15 vulnerabiliies
considered highiisk (40%). Throughout the remaining sections of the document, we categiorgeedf

the six highrisk vulnerabilitiesastraditional activitiesandthreeastraditional places
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Thethreehighestrisk vulnerabilitiesor traditional activitiesrom the list provided
in Exhibit5.5include:

Traditional pottery. Traditional potterymaking utilizes materials
from t he Pue iNa®d Makingopotiry reduiees d
access to clay, sanash, plants (for pigments), and other materia

Ceremony and prayers.Traditional ceremonies and prayérs
Yuusuutilize the Puebl obs | oca

Growing traditional crops. Traditional crops are most productive
under specific climate conditions and success of these crops
depends on the transfer of traditional agricultural knowledge.
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Thethreehighestrisk vulnerabilitiesor traditional places from the list provided in
Exhibit5.5include:

Sacredplaces(e.g., sacred springs)Continued existence of sacre
places such as sacred springs, depends on sustained groundwz
levels.

Culturally important places Emergency responders need to be
able to access all areas of
Domain during an emergency; culturally importpletcesmay be
present within a future emergency response location.

Wildfires. Wildland firescard amage or destro
environment and sacred places and can make it impossible or t
to carry out cultural practices.
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