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EXECUTIVE SUMMARY

The purpose of theummi NationClimate Chang#/itigation and Adaptation Plan: 2622026
(CCMAP) is toevaluatehe potential impacts of anthropogenic climate change on the Lummi
Indian ReservatiofReservation)Lummi Usual and Accustomed Grounds and Stations (U&A),
and Lummi Traditional Territorieand topresenbothmitigation strategies that may reduce the
causs of climate change aratlaptation strategies that may minimize climate change impacts
that cannot b avoided.

Resolution No. 201084 Guiding Principles to Address Climate Changas adopted by the

Lummi Indian Business Council (LIBCthe governing body of the Lummi Natijpan May 27,

2014 and directed the LIB&ministratiorto undertake effortotdevelop goals for addressing

the potential effects of climate change, to develop policies and strategies guided by these goals
that will enable climate mitigation and adaptation, and to develop and implement programmatic
and/or regulatory actions to aéds the potential effects of climate change and contribute to the
reduction of the causes of climate change.importantstep toward fulfilling this mandais

this CCMAP, whichprovides a comprehensive analysis of climate change impacts on and
potentialmitigation and adaptation strategies for the natural, social, and built systems of the
Reservation.Based on th€ CMAP, the Lummi Nation finds that the potential impacts of

climate change have a direct, serious, and substantial adverse effect ortitted ipdéigrity,
economic security, health, and welfare of the Lummi Naitsrireaty rightsits members, and

all persons present on the Reservation.

The goal of theCCMAP is to identify the potential impacts of climate change on the natural,
social,andbuilt systems of the Reservation and identify actions to minimize the causes of
climate change and damages frolimate changémpacts that cannot be avoided. This goal will
be attained through the achievement of the following objectives:

1. Review exisnhg climate change impacts assessments and scientific literature relevant to
the Puget Sound region to evaluate projected climate change impacts on the Reservation.

2. Assess the vulnerability of the natural systems (i.e., water resources, coastal resources,
forest resources, and fish, wildlife, and traditional use plants), social systems (i.e., human
health, emergency services, and cultural resources), and built systems (i.e., land use,
transportation, and utilities) on the Reservation to climate changetsnpac

3. Develop a range of mitigation and adaptation strategies that may be implemented to
reduce identified vulnerabilitieendmake the Reservation and the Lummi Natioore
resilient to climate change.

Changes in climate affect not only air temperatures, @lobal warming), but also sea surface
temperatures, precipitation patterns, sea level, storm events, and other physical Shiséeems.
bestavailable science indicates tl@imatechange impacts on the Reservatower the coming
decadego-centuries are likely toncludeincreasing surface temperature, changes in
precipitation (i.e., wetter winterdfier summers), changes in the seasonality and magnitude of
streamflow (i.e., higher winter flows, earlier springsneelt, lower summer flows), increasing
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extent, frequency, and/or intensity of extreweather evente(g.,heat waves, drought

flooding, wildfire), and changes in the coastal ocean (i.e., increasing sea surface temperature, sea
level rise, ocean acidifation). Theextent and severitgf future climate change will be

inextricably linkedto the level of human response to climate change.

To betterunderstand how climate chaniggpactswill affect the natural, social, and built systems

of the Reservatiorg framework was establishéat the purpose of th€ CMAP in whicheach

system was divided into several sectors and each sector further divided into planning areas. For
instance, the natural system (i.e., natural environment) is divided into severed,sactoding

water resources, coastal resources, forest resources, and fish, witdlifegaditional use plants;

the social system is divided into human health, emergency services, and cultural resources; and
the built system is divided into land usersportation, and utilitiesAt the subsequemgvel, he

water resourcesectoris divided intothree planning areas (i.&geshwatergroundwater, and
wetlands)the coastal resources seddivided intothree planning areas (i.e., shorelines
tidelands,andseawate); the forest resources sector is divided into three planning areas (i.e.,
forest type, wildfire, insects and disease)¢d soon.

Within this framework, the vulnerability (i.e., susceptibility to hatmglimate changef the

Reserat i on6s natwural, social, and built systems
and adaptive capacity of that system, and was rated usingstdipacale (i.e., low, medium

low, medium, mediuntigh, high). Findings indicate that the majoufyplanning areas on the
Reservation have a high level of vulnerability to climate change impacts, while some planning

areas demonstrated medimgh or medium levels of vulnerability.

Given that anticipated impacts of climate change on the Reseraatigngnificant and diverse,
building a climate resilient community in the face of these impacts will require coordinated and
comprehensive climate preparedness plann@ignate preparedness should include
implementation of both climate mitigation and climate adaptation strate@Qlesate mitigation
meangaking ation to reduce greenhouse gascentrations in the atmosphere, the quantity of
which will determine th&xtent and severity of climate change over the coming dedades
centuries.Although the Reservation accounts for only a relatively minor contribution to global
carbon emissions, achieving emissions reduction goals globally will require universal support
and participation Accordingly, he recommendations of tiRCMAP are to undertake action on
climate mitigationas soon as practicable. To address climate change impacts that are already
occurring and impacts that will unavoidably occur in the futurerddgss of mitigation efforts, it

is also recommended that the Lummi Natiake action on climate adaptation as soon as
practicable.Several climate mitigation and adaptation strategies are provided for the natural,
social andbuilt systems on the Resation.

The key recommendations for implementing climate mitigation and adaption actions on the
Reservation that will protect public health and the environment are:

1. Establish and maintain a Climate Preparedness Committeeatvithminimum, one
representidve from the LIBC, the Natural Resources Department, the Planning and
Public Works Department, and the Cultural Resources Department and two
representatives from the General Council to provide guidance and oversight in climate
mitigation and adaptationghning Committee membership may be expanded to




include additional tribal institutions as is deemed necessary or desirable, for instance the
Police Department, the Lummi Tribal Health Center, the Lummi Tribal Sewer and Water
District (LTSWD), the Lummi Cmmercial Company (LCC), the Lummi Housing

Authority (LHA), the Northwest Indian College (NWIC), and others may also be
considered.

2. Provide community education and outreach to increase awareness of and preparation for
climate change impacts and engendenm@mnity support for climate mitigation and
adaption.

3. Focus initial efforts in climate mitigation and adaptation on the following high priority
items as determined from the core concepts for strategy development:

a. Improve building, behaviof, and transporten-related energy efficiency.
b. Improve emergency preparedness planningragponse capabilities

c. Implement flood risk reductiomeasures

d. Implement wildfire risk reduction measures.

e. Reduce existing stressors to salmon populations.

f. Improve water qualityn shellfish harvest areas.

g. Restoreand protecinstream flow in the Nooksack River basin.

h. Protect the potable groundwater systems on ajat@wat to the Reservation

4. Further refine and prioritize climate mitigation and adaptation strategies for
implementaibn based on guidance of the Climate Preparedness Plabommitteg
community feedback, the recommendations of this report, and other vulnerability
assessments as appropriate.

5. ldentify and obtain funding to implement selected mitigation and adaptatateges
and determine which tribal entity will be responsible for implementation.
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1. INTRODUCTION

The purpose of this section is to describe the goals dfuiimeni NationClimate Change
Mitigation and Adaptation Plar2z0162026(CCMAP) and to summarize tHteCMAP
organization. Thi€CMAP has been prepared by themmi Nationas a gude to develop and
implementeffective integratedenvironmentaprograns specific to the needs of the Lumm
Nation. This CCMAP was developed by th&/ater Resources Division of th&mmi Natural
Resources Department (LNR).

1.1. Goals and Objectives dhe CCMAP

The purpose of theummi Nation Climate Change Mitigation and Adaptation PR0O162026
(CCMAP) is toevaluatehe potential impacts of anthropogenic climate change on the Lummi
Indian Reservation (Reservatiophummi Usual and Accustomed Grounds and Stations (U&A),
and Lummi Traditional TerritoriesAdditionally, theCCMAP will presentbothmitigation
strategies that may reduce the causes of climate claarydimateadaptation strategies that
mayminimize climate change impacts that cannot be avoided

ResolutionNo. 2014-084 Guiding Principles to Address Climate Charngas adopted by the

Lummi IndianBusiness Council (LIBC) on May 22014 andlirectedthe LIBC administration

to undertake efforts to develop goals for addressing the potential effects of climate change, to
develop policies and strategies guided by these goals thanableclimatemitigation and
adaptation, and to develop and implement programmatic and/or regulatory actions to address the
potential effects of climate change and contribute to the reduction of the causes of climate
changgAppendix A) An importantstep toward fulfilling this mandatés thisCCMAP, which
provides a comprehensive analysis of climate change impaesd potentiainitigation and
adaptation strategidsr the natural, social, and built systems of the ReservaBased on the
CCMAP, the Lummi Nation findshat the potential impacts of climate change have a direct,
serious, and substantial adverse effect on the political integrity, economic security, health, and
welfare of the Lummi Nation, its membeits, treaty rightsand all persons present on the
Resevation.

The goal of theCCMAP is to identify the potential impacts of climate change omttaral,
social, anduilt systems of th®eservation antb identify actions to minimizéhe causes of
climate change and damages fronpacts that cannot be aded This goal will be attained
through the achievement of the following objectives:

1. Review existingclimate change impacessessmentnd scientific literatureelevantto
the Pget Sound region to evaluate projectéithate change impactsthe Reseration.

2. Assess theulnerabilityof the natural systems (i.e., water resources, coastal resources
forest resourcesind fish, wildlife, and traditional use plantspcial systems (i.eauman
health,emergency services, and cultural resources), anddysigems (i.e., land use,
transportation, and utilitie®)n the Reservation to climate change impacts
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3. Developa range ofnitigation andadaptation strategies that may be implemented to
reduce identified vulnerabilities that will make tReservation anche Lummi Nation
moreresilient to climate change.

1.2. Whythe Lummi Nation ifPlanning for Climate Change

The Lummi Nation is planning for climate change becgqusparedness is more effective than
disaster responséhis is a principle that has long beetognized by the Lummi Nation and is
evidencedy adoption of theriginal Lummi Nation MulttHazard Mitigation Ranin 2004 the
first statelevel plan approved by the Federal Emergency Management Agency (FEMA)
nationwide The impacts of climate changesdikely to exacerbatsomeexistingnatural

hazards on the Reservation (e.g., riverine and coastal flgartingtal erosion, drought, and
wildfire) and introduce new hazards (egpread of diseases and pestgan acidification
Climatechangemitigation, whichaddressethe causes of climate changequires taking action
to reduce greenhouse gases emissions and greenhouseg@agmtions in the atmosphere and
is necessary tbmit the damagef futureclimate changeFor Reservation residentbjs means
reducing energy use from energy sources (e.g., gasoline, giegeneglectricity generated at
coakfired power plants) that result in emissions of greenhouse gases such as carbon dioxide
(COy,). Although climatechanganitigation isnecessaryo limit the extent of futurevarming

and other impactsnanyclimate changémpacts are already occurring and sdotere impacts
are unavoidable even with extensive mitigation ¢foGiven theseircumstancest is
imperativethatthe LummiNation takeaction to minimize the impactd climate changen the
Reservatiorby developing and implementirjmatechangeadaptatiorstrategies

If adaptation actions are not taken, climate change may lead to irreversible or unacceptable
losses tolte Lummi Nation.As such, the Lummi Nation has a responsibility tghmactive in
preparing for climate change. Iramycases, planning for the future will benefit the present and
build upon existing prograndgesigred to protect human healénvironmemal and altural
resourcesand infrastructureFor examplethe Lummi Nation Wetland and Habitat Mitigation
Bank that is currently being developed by the Lummi Natural Resources Depdraaent
tangible benefits that are already being observed, sucktasimg and enhancing wetland areas
thatprovidecritical habitat for culturally and economically important fish species (e.g., salmon)
Preservation obpen space in thioodplain also protects future generasday preventing
developmenand retaininglood storage capacity an area that is projected to experieace
increase in the frequency and intensity of flood evasta result of climatehange.This type of

A wiwvn n o ssimularteeuglyreduces the impacts of climate change dRebervation and
provides environmental and economic benefits to the Lummi Nation that serves both current and
future generations.

Additionally, American Indian and Alaska Native tribes and nations are expected to be
disproportionally impacted by changescimate(Dalton 2013. As st ated by the LI
Lummi Nation, like other placbased American Indian and Alaska Native peoples, lives on the
frontlines of a changing world where the disruption to our natural resources caused by changes in
the climateare having real and measurable effects on the livelihoods of our pett (

Resolution No. 2010 8 4 )n reoognition of the fact that climate change poses unique threats

to tribal cultural resourcessaditioral practicesways of life,and treatyprotectedrights,the U.S.

Global Change Researéhr o g rThinth Blagional Climate Assessment (NCA 20)4or the




first timeincludeda chapter addressingdigenousPeoples land, and resourcedrawing
attention to thismportantissue

1.3. Adoption of the CCMR

The Lummi Indian Business @Qacil passed Resolution No. 200800n February 162016 to
formally adopt the Lummi Nation Climate Change Mitigation and Adaptation PCr62026
(Appendix B). In adopting the plan, the LIBC considered not only the merits of the plan, but
also the recommendation of the Lummi Natural Resources Department Director and Deputy
Director (meeting held on December 1, 2015), the Lummi Fisheries and Ne¢s@urces
Commission (meeting held December 3, 20aBd the Lummi Planning Commission (meeting
held on December 8, 201t&)at the plan be adopted by the LIBC.

1.4. Planning in a Regional Context

Planning for climate changs an increasingly evidemptiority for federal, state, locaand tribal
governmentsand agenciesAt the national level, the U.S. Global Change Research Program
(USGCRP) which was mandated by the Global Change Rekeaet (1990), is charged with

A b ui bkhowkedge base that infosthuman responses to climate and global changeghro
coordinated and integrateederal programs of research, education, communication, and
decision supportUSGCRP2014)0 Among t hesofrthe §PGCRIS td pulblisht i
assessments that providealyses of current and futuréncate change impacts across the nation
the Third National Climate Assessment (NCA) was publishédapn2014. Along with the
release of President Bar@kb a ma 6 s C| i madure 204gandiExeoutivBDldarMo. (
136531 Preparing the United States for the Impaxdt€limate Change (November 2013)
circulation of the NCAhas bolstered awareness of climate chamgactsnationwide. The key
messages of these fedkeefforts are clea(l) climate change is occurring np®) we need to

cut carbon pollutionand(3) we need tprepareor theimpacts of tmate change

Washington State is also taking action on climate chaaggffort that started in earnest in

February 200when then Governor Chtise Gregoiredirected state agencies to work toward

reducing greenhouse gas emissionthe state (Executive Order No.-0Z i Washington

Climate Chang€hallenge).As a result, statutory limits on carbon emissions were signed into

law in 2008 (Revised Code of Waspgton [RCW] 70.235.020yhich requireda reduction of
greenhouse gas emissions to 1990 levels by.2GHfhate change planning continued to grow
under the gover nor 0 the releasedteasenhinalpepatsnini20i2e sul t ed
Preparingfora@ angi ng Cl i mate: Washington Stateds 1In
(Publication No. 1201-004) by theWashington State Department of Ecologgdlogy) and

Ocean Acidification: From Knowledge to Actiby the Washington State Blue Ribbon Panel on

Ocean Acidification (Publication No. 1:D1-015). Building on this framework(overnor Jay
Insleerecently signed Executive Order No.-@41 Washington Carbon Pollution Reduction and

Clean Energy Actiojwhich is aimed at reducing carbon emissions and devg@nd

implementing renewable energy and energy efficiency technologi€arbon Emissions

Reduction Taskforc€CERT) considexd marketbased mechanisnfisr reaching the carbon

emission reduction goals established in RCW 70.235.02@dimg a carbonax, carbon cap

andtrade, or a hybrid system, thaéreintroduced to the state legislature in 20T%e efforts of
Washington State to prepare for climate change continue to provide a model f@&thte

planning that is just beginning someother areas of the country.

Lummi Nation Climate Change Mitigation and Adaptation P18h62026 7
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IndianTribes are also providing leadership on climate change action. Among the 20 member
tribes of the Northwest Indn Fisheries Commission (NWIF@)ere are already several climate
change programs underwayhd Swinomishndian Tribe has a wetleveloped climate change
program, called the Swinomish Climate Change Initiative. Through the initiative, the tribe has
published a climate change impactesssnent and climate change adaptationpland has

started implementmaction items recommended inthe reportke T J ame st own SO0 KI al |
has als@completel a climate change impacts assessmant several other tribesein the

process of developing their ovassessmentd.ikewise, aaptation plannings in progresat the
Quileute Reservatiom La Push, Washingtonvhich is subject to coastal and riverine flooding
and tsunamis. In 2012, nearly 800 acres of Olympic National Park forestlands adjacent to the
Quileute Reservation were transferred from the Nation& Barvice to the Quileute Nation for
the purpose of providing higher ground émmmunity relocation There is also diverse rage

of climate change researbking piloted bytribal governments For instancethe Nooksack

Indian Tribe is conducting reaech on glacier ablation rates in the Nooksack River watershed
and the subsequeetfectof glaciermelt on stream temperature and floMeanwhile, the

Tulalip Tribes recently commissioned a study to develop baseline carbon budgets in the
Snohomish Rivebasin. These are but a few of the many examples of the tribal commitment to
climate change planning in the Pacific Northwest.

Some local governments haaksotaken steps to plan for climate change. Notably, Whatcom
County and the City of Bellingham e each adopted climate protection plans that recognize the
need for action.

1.5. CCMAROrganization

This CCMAP is organized into the following sectians

9 Section 1 is this introduaty section

1 Section 2 desdoes the climatdand use, and socioeconomic conditions of the
Reservatiorand the government of the Lummi Nation

1 Section summarizethe observed and projected impacts of climate change in the
Pacific Northwest

1 Section 4presents a vulnerability assessment of tharagtsocial, and built systems of
the Reservation to climate change impacts.

1 Section Hpresentslimate mitigation an@daptatiorecommendations faedudng
greenhouse gas emissions from the Reservatiomarehsinghe resilience of the
Reservationd climate change impacts

1 Section6 present& summary andonclusion.
I Section 7s thelist of referencesgited in thisCCMAP.

The glossary, acronyms, and abbreviations used IICtOMAP and appendices follow
Section 7




2. DESCRIPTION OF THEIMI INDIAN
RESERVATION

The Lummi Indian Reservation (Reservation) is locatewithwest Washington State,
approximately eight miles west of Bellingham, Washingteigyre 2.). The Reservation is

located along the western border of Whatcom County and abtlibern extent dbeorgiaStrait

and the northern extent of Puget SouAgproximately 38 miles of highly productive marine
shoreline surround the Reservation uplands on all but the north and northeast borders. The
Reservation includes approximately,3@0 acres of uplands and 7,000 acres of tidelants.
Nooksack River drains a watershecapproximately786 square miles, flows through the
Reservation near the mouth of the river, and discharges to Bellingham Bay (and partially to
Lummi Bay during hig flows). The Reservation is comprised of afiwge long peninsula

(Lummi Peninsula), whickeparatekummi Bay on the west and Bellingham Bay on the east; a
northern upland arg@orthwest Uplandsand the smallebandy Poinpeninsulahat separates
Georgia Strait on the west and Lummi Bay on the;d¢hstfloodplains and deltas of the Lummi
River and the Nooksack River; Portage Island; and associated tidfgui® 2.3. The

remainder of thisectionbriefly describes the climate, land use, and socioeconomic conditions of
the Reservation, as well as the Lummi Nati ono

2.1. Climate

ThePacific Northwest climate and ecology are largely shaped by the interactions that occur

between seasonallyawr yi ng preci pitation patterns and the
Approximately 75 percent of the regions precipitation occurs in just half the year (Oictober

April) when the Pacific Northwest is on the receiving end of the Pacific storm track. Based on

climate data collected at the nearby Bellingham International Airport, the average annual

precipitation on the Reservation is approximately 36 inches. On average, November, December,

and January are the wettest months; June, July, and August are thendnigs.

Temperature on the Reservation is relatively mild year round. Temperature data collected at the
Bellingham Airport from 1949 2005 indicate that the warmest months are July and August.

During these months the average maximum daily temperiatapgproximately 7Hegrees

Fahrenheit®). December and January are the coldest months when the average minimum daily
temperatures are about’82. The growing season is fAthe port
temperature (measured 20 inches below the ®)rfa@bove biological zero (5°Celsius [C] or

41°F)N. May through September is the approximate growing season for agricultural crops in the

area (Gillies 1998).

Wind data for Bellingham indicate that the prevailing wind direction on the Reservatiomis fro

the south and southeast with gusts upward of 80 miles per hour. Winds from the west are not as
common ad generally not as strong (ACABR97). Wind roses developed from meteorological

data collected at two locations on the Reservation as part of eenangdy development

feasibility assessment over the January 2011 through January 2012ipdicate that the wind
direction is from the soutboutheast or south about 50 percent of the time and from the north or
northeast about 15 percent of the tifP&V KEMA 2012).

Lummi Nation Climate Change Mitigation and Adaptation P18h62026 9
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Figure 2.1 Regional Location of the Lummi Indian Reservation




The Reservation experiences a variety of infrequent weather patterns. A typical but infrequent
weather pattern is generated from the northeast by cold air masses moving down tHRiVaser
valley. Strong winds from this pattern, blowing across the Fraser and Nooksack river basins,
havecaused damage to the residents and businesses of the Reservation (USDA 1992). Another
typical but infrequent weather pattern involves continentahasses from the east that bring
unusually dry weather that can last a few days or weeks (USDA 1992). During the summer,
these air masses bring unusually warm temperatures (mid to upper 90s Fahrenheit). During the
winter, these air masses bringusuallycold temperatures (0°F and colder).

2.2. Land Use and Socioeconomic Conditions

Like most places, land use changes on the Reservation have been associated with changes in
vegetation types, decreases in the areas covered by vegetation, changes in natural drainage
patterns, and increases in impervious surfaces. With the arrival cfABwedcans, forested

land was logged, cleared, and drained for agriculture development, homes, municipal
development, and commercial enterprises. Historic and current land usedRi@servation
watersheds and socioeconomic conditions on the Reservation are described below. Much of the
information about historic land uses and socioeconomic conditions comes froomihe

Nation Comprehensive Environmental Land Use Plan: Backgrowatdimen{(LIBC 1996).

2.2.1.Historical Land Use

Before the arrival of Eurdmericans, the Lummi People were a fishing, hunting,gatdering

society. Based on the accounts of Lummi Elders, early European explorers, and early
photographs of the region, before 1850-gidwth forests of massive Douglas fir, western

hemlock, Sitka spruce, and western red cedar dominated what was to becomerttiénidigmn
Reservation. Deciduous trees such as western big leaf maple, black cottonwood, red alder, and
western paper birch were also likely present along the rivers, streams, and open areas.
Understory vegetation probably included vine maple, Oregoregssveral different willows,

ocean spray, salmon berry, thimbleberry, soapberry, and many ditietlands, streams, and

rivers supported a unique array of plants adapted to wet environments. The marine shoreline was
also a unique environment, whereyplants adapted to a saltwatefluenced environment

thrived.

The forces that shaped vegetation patterns in the Northwest before the arrivaléhtaricans

were forest succession, fires, windstorms, ice storms, floods, and traditional use of natural
vegetation by the indigenous peoples. Native American uses of vegetation included the
gathering of medicinal plants, the use of willows and other shrubs for fishing, and the extensive
use of western red cedar trees for many things, including clothisketsduildings, and

canoes. Many plants were also sources of food to complement the traditional diet of fish,
shellfish, elk, and deer. Native Americans cultivated some of these plants, such as ferns, camas,
and wapato, in prairies along the NooksaokeR
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Similar to most areas in the lower Nooksack River watershed downstream from Everson,
conversion of forestland to agricultural land occurred on the Lumaan Reservation

following the arrival of EureAmericans. In 1896, approximately 1,222 acres wepertedly

under cultivation on the Reservation. Along with clearing the forested land for agriculture, Euro
Americans constructed ditches, drained wetland areas, cleared logjams, diverted the Nooksack
River to drain into Bellingham Bay, built a leveettbat off the Lummi River delta from the
Nooksack River, and built a seawall along Lummi Bay. These changes in the natural hydrology
of the Lummi Reservation changed the distribution and patterns of watercourses and of wetland
and ripariapassociated pta communities

Much of the cedar on the Reservation was cut into shingle bolts and shipped to local shingle
mills. The oldgrowth trees on Portage Island were cut down to fuel steamboats traveling the
Nooksack River.One or more large fires swept thghuthe Reservation area between 1850 and
1900. These fires destroyadarly all of the remaining olgrowth forests. Since reforestation
was not practiced during the early logging period and did not begin until approximately 1980,
pioneer tree speciegjch as alder, willows, and cottonwood, soon replaced the conifer forests
and dominated the landscape (Leckman 1990).

Historically, the Nooksack River flowed (alternately or simultaneously) to both Lummi and
Bellingham bays (effectively making the Lumme® i nsul a an Ai sl ando) .
Nooksack River discharged primarily into Lummi Bay by way of thegmeLummi River

channel, with smaller distributaries flowing into Bellingham Bay (WSDC 1960; Deardorff

1992). In 1860,the mainstem of the rivevas diverted into what was then a small stream

flowing into Bellingham BayWSDC 1960). Since that time, considerable effort has been
expended to keep the Nooksack River discharging into Bellingham Bay because of the increased
commercial value of the rér that resulted from its proximity to sawmidkng Bellingham Bay
(Deardorff 1992). Until the early 1900s, the Nooksack River was also the primary transportation
corridorto as far upstream as present day Lynden. The waterrbogyningin the old clannel

of the Nooksack River has been called the Lummi River or the Red River (WSDC 1960).

In the 1920s, a reclamation project was initiated both to construct a dike/seawall to keep back the
saltwateralong the shore of Lummi Bay and to construct a l@leeg the west side of the

Nooksack River (Deardorff 1992). This project, which was started in 1926 and completed in
1934, initially resulted in the nearly complete separation of the Lummi River from the Nooksack
River. However, when saltwater intrusionto the newly reclaimed farmlands and damage to

the dam at the head of the Lummi River occurred during flooding, the dam was replaced with a
dam and spillway structure (Deardorff 1992). This spillway structure was also damaged over the
years during higiilow conditions and was replaced in 1951 by a-fiwet-diameter culvert that
allowed flow from the Nooksack River into the Lummi RIfEEMA 2004) Currently a

partially collapsedour-foot diameterculvert allows flow to the Lummi River only during

relaively high-flow conditions (approximatel9,600cfs) (Deardorff 1992) Levees were also
constructed along the Lummi River to prevent saltwater from Lummi Bay from flowing onto
adjacent farmlands during higher tides. The dike and levee constructiatiesctirxere

accompanied by agricultural ditching to drain fields and wetland areas. Based 881887
topographic surveys, Bortleson et al. (1980) estimated that wetlands located landward of the
general saltwater shoreline in the lower Lummi River waterblagd decreased from
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approximately 2.0 square milés 0.1square milegapproximately 95 percent) over the 1888
1973 period.

Between 190 and 1960 several new public roads providing access to Ferndale and Bellingham
as well as a toll ferry to Lummi Islarwdere constructed ardd to an increase in development on
the Reservation. Since 1960 there has been a significant increase in the total population on the
Reservation and the number obal members living on the Reservation. eTihcrease in the
numberof enrolled Lummi tribal members living on the Reservation has been attriloied

number of factors includingnproved economic conditions within the community, the beginning

of tribal seltfgovernance, the increased rate of house constryttieevebpment of a water
distribution and a wastewater collection and treatment systedna renewed sense of Lummi
cultural identity.

2.2.2.Current Land Use

Over the last century, the increase in population, the construction of extensive road networks,
development ofvastewater collection and treatment systems, the construction cdridg Boint
Marina, and severatibal housing projects have fostered a trend towards higher density
neighborhoods throughout the Reservation. Several distinct residential neighbaorbacalsst,
mainly along the shores of the Reservation including Sandy Point, Neptune Beach, Sandy Point
Heights, and Gooseberry Point. Higher density residential neighborhoods can also be accessed
from the numerous spur roadl®ng Haxton Way and Lummih8Bre Road, which are the primary
roads along the perimeter of the Lummi Peninséld.ummi Nation Geographic Information
Systems (GIS) analysis identified 1,975 addressed structures on the Reservation in 2009.
Although increased residenti@hd commercial development has occurred on the Reservation in
the last few decadethe majority of the Reservation remains rural.

An approximation of the current land cover and land use in the Reservation watersheds is shown
in Figure 2.3 This mapwas cerived from the 2006 National Oceanic and Atmospheric
Administration (NOAA) database, Classification of Coastal Washington, which is part of the
Coastal Change Analysis Program@8P) of the NOAA Coastal Servic€&enter(NOAA

2006) The map gives an owdew of the extent of forest and agricultural lands, residential

areas, and wetlands in these watersheds. The estimated distribution of land cover/land use types
within the Reservation bouades is summarized in Table 2.1

The majority of the forested areas are on the Lummi Peninsula, Portage Island, and the
Northwest Uplands. Although there are some conifer groves and Douglas fir plantations, the
2007 inventory of Reservation forests showed that present day forestgjale damprised of
deciduous trees, with some mixed deciduous/conifer stands (International Forestry Consultants,
Inc. 2007). Wetlands ee underrepresented on the3JAP map, as the remote sensing analysis

did not recognize big swathes of forested and sshubb wetlands, but counted them towards
forests and scrubhrub Based on the 1999 Reservatiwide wetland inventoryLWRD 2000,

the percentage of the Reservation land base that is wetlaloger to 40 percent thahe

3.46percent listed iMable2.1
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Table 2.1 Current Land Cover/Land Use Types on the Lummi Indian Reservation

Land Cover/Land Use Percent of Area’
Residential 2.59
Forest 20.88
Scrub-Shrub 47.79
Wetlands 3.46
Cultivated Land/Grassland 25.28

! Does not include the off-Reservation portions of the Lummi Watersheds or tribal tidelands

The floodplains of the Lummi and Nooksack Rivers are sparsely developed. The most important
commercial enterprise in the floodplains is the Silver Reef Hotel, Casino & Spa and the adjacent
gas station and mimmart. This commercial center is locatedhe intersection of Haxton Way

and Slater Road. The floodplains are dominated by agricultural lands and wetlands, both
freshwater and estuarine. The trigavernmental offices are mostly locatddng Kwina Road

the Northwest Indian College (NWI@ ako located along Kwina Road

Based on estimates of land cover in Whatcom County, land cover/use in the Nooksack River
watershed is generally dominated by forested areas upstream from the town of Deming and
agricultural lands downstream from Deming (WleaiicCounty 2005). The agricultural lands in

the lowlands were largely forested before the arrival of Bun@ricans and had been largely
denuded of trees by 1925 (Pierson 1953, as cited in Smelser 1970). Population centers such as
Ferndale, Lynden, Everspand Deming are located adjacent to the Nooksack River.

2.2.3.Future Land Use

Future development on the Reservation is guided by a number of tribal laws (Lummi Nation
Code of Laws [LCL]) and associated regulations including:

1 LCL Title 15: Land Use, Developmerdand Zoning Code
LCL Title 15A: Flood Damage Prevention Code

LCL Title 16: Sewer and Water District Code

LCL Title 17: Water Resources Protection Code

LCL Title 22: Building Code

LCL Title 40: Cultural Resources Preservation Code

= =4 4 4 A

Figure 2.4 showthe current official zoning map of the Lummi Reservation. This zoning map
was revised and adopted by the LIBC in 2004 as part of the comprehensive planning effort
currently underway by the Planning and Public Works Department. The zoning update
incorpolted comments from tribal departments and commissions and from public comments
received during four community meetings.
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The Lummi Planningnd Public Work®epartment is developing a Comprehensive Plan for the
Lummi Reservation. The plan will show, in general, how land on the Reservation will be used
over the next 20 years. The Comprehensive Plan will identify areas that will be devfeloped
residential, commercial, mixed uses, industrial, and agricultural purposes, as well as show areas
that require protection (e.g., Special Flood Hazard Areas, wetlands, and aquifer recharge zones).
To date, a technical background document (LIBC 1996 e&n developed, public opinion

surveys conducted, drafts of the Comprehensive Plan and maps developed, and focused planning
workshops and meetings with commissions and commgrotyps have occurred. The
Comprehensive Plan is codified in LCL Title 15ald Use, Development, and Zoning Code).

Title 15 alsdformalizedan environmental review process thatl beeralready largely in place

since 199pursuant to LIBC resolutions.

2.2.4.Population

According to the 2010 Census, a total of 4,706 people lived dRebkervation during 2010,

which is an 11 percent increase from the 2000 Census population of 4,193. In the 2010 Census,
2,643people(56.2 percent) identified themselves as American Indian and Alaska Native (Indian)
alone or in combination with other raceSorrectedy the 2010 undercount ra#.9 percent
approximately\2,772 American Indians or Alaska Natives are currently living on the Reservation.
Population projections from a 2003 study by Northwest Economic Associates suggest that the
number of Anerican Indians living on the Reservation would increase from 2,346 persons in
2000 to 3,767 persons in 2020 and to 15,451 persons in 2100. Including timeliaon

population, which was predicted to grow at a slower rate, the Reservation populationaseest

to reach 5,80®,800 persons by 2020. In 2011, the Lummi Enroliment Office reported that there
wereapproximately 4,650 enrolled Lummi tribal members living @md offReservation

(Kamkoff 2011).

2.2.5.Socioeconomic Conditions

Fishing, logging, farming, and other natural resouetatedwork have historically provided

most of the jobs for Lummi tribal members. Until the 1974 Boldt Decision, Lummi tribal

members were systematically precluded from the profitable salmon fisheoget Sound.

Once the treaty fishing right was upheld by the U.S. Supreme Court, commercial fishing and fish
processing began to expand on the Reservation resulting in increasing numbers of fishermen, fish
processing, and increased overall tribal reeeinamthe salmon fisheries.

The Lummi Nation is the largest fishing tribe in the Puget Sauterms of pounds of fish

landed and number of species fished (NWIFC 2012). However, the recent declines in salmon
stocks have dramatically altered the tritdiance on salmon fishing as an economic mainstay.
In 1985, the average Lummi fisherman made $22,796 ($49,000 in 2011 dollars). In 1993, the
average income from fishing was only $5,555 ($8,500 in 2011 dollars). During this period,
about 30 percent ahetribal work force relied on fishing for their sole source of income (LIBC
1996). Inthe 10 year period between 1995 and 2005, Wssran averagef 592 fishing
registrations and 126 crabbing registrations each year. During the2R@32harvest

maragement year (JulyilJune 30) there were 404 vessels registered with the Lummi Nation.

Lummi Nation Climate Change Mitigation and Adaptation P18h62026 17
February2016



11DALS

vidi0an fo

:‘.‘ g‘(g '

4
¢

A
F 2N »
&
s, ¥
Zoning Trale
Agricultural Passage

- Commercial

@D Forest

- Marine

Mixed Use

Open Space

() Residential
O Lummi Reservation

" ABY

Bellingham
Bay
<
0 05 1
| S S—
Miles

Figure 2.4 Current Land Use Zones on the Reservation

18



Over the lasi5 years, the crab fishehasprovided the largest percentage of ylearly fishery
revenuefollowed by ®ckeye salmon and manila clanfSince 1993, further reductions in

salmon stocks have resulted in closure of some fisheries and a further reduction in tribal fishery
incomes (LIBC 1996).During 1999, 20072009,and 2a3 the sockeye salmon fishery was

closed entirely due to low fish runs. The loss or reduction of a fishery increases the importance
of the other fisheries to the Lummi economy. Although there are annual variations, 2001 is
representative of the most recd@ years. In 1985, the Lummi Fishing Fleet landed about 15.3
million pounds of finfishand shellfish. In 2001, the combined harvest was about 3.9 million
pounds of finfish and shellfish.

In addition to catching fish and harvesting shellfish, the LuMation owns and operates three
salmonhatchery facilities. These facilities produce millions of young salmon each year and help
offset the decline of fish stocks due to loss of natural habitat and historifigihueg. The tribe

also owns an oiResenation shellfish hatchery, produciagproximately 23 milliorPacific

oyster andnanilaclam seed for enhancing tribal tidelaraa®l 2.5 million geoduck seddr sale
annually. The tribe owns 7,000 acres of tidelands, much of which is suitable for preducti
shellfish beds (LIBC 1996)All of these tidelands are held in trust by the United States for the
exclusive use of the Lummi Nation.

The tribal commercial shellfish enterprise and the commercial, subsistence, and ceremonial
harvest of shellfish by the Lummi Nation and individurddal members was severely impacted

by the closure of 60 acres of tidelands in 1996 and 120 additionalmd@37. These closures
occurred in Portage Bay and were largely attributed to poor dairy waste management practices in
the Nooksack River watershed (DOH 1997). Not considering the multiplier effects on the
economy, the lost value of the shellfish produalone was estimated to be approximately

$825,000 per year. In response to the 1996 closure, the EPA conducted compliance enforcement
inspections of dairy operations in the Nooksack River watershed starting in 1997, the State of
Washington passed th@498 Dairy Nutrient Management Act (RCW 90.64), and dairy farmers
developed and implemented nutrient management plans (a.k.a. farm plans). As a result of these
reactions and additional compliance inspections by the WashiSgateDepartment of

Ecology, water quality in the Nooksack River improved. In November 2003, approximately 75
percent of the previously closed shellfish beds in Portage Bay were reopened to commercial
harvest. In May 2006, themaining closed shellfish growing areas were recladsifs
Aapprovedo for harvest.

Although Nooksack River water quality improved dramatically during the 1997 through 2004
period and resulted in the-opening of the shellfish beds in 2006, deteriorating water quality
trends started to become apparent agai2005. Despite efforts to proactively prevent another
shellfish bed closure due to poor water quality, portions of the Portage Bay shellfish beds no
longer achieved the National Shellfish Sanitation Program (NSSP) standards during 2014. In
order to potect public health, the Lummi Nation voluntarily closs8% acres of shellfish

growing areas to harvest in September 2014. Continuing poor water quality over the growing
area resulted in nearly 500 acres of shellfishliedg closed to harveby the en of December
2014.

A Lummi Casino project began in 1983 in an effort to diversify the Reservation economy. The
casino operation was upgraded significantly in 1994 with the opening of the Lummi Casino at
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percent of whom were Native American (LIBC 1996). However, competition and changing
economic conditions resulted in the closure of the casino on August 26, 1997. With 238 workers
losing their jobs, the Lummi unengyment rate grew to approximately 50 percent.

A new casino opened in April 2002 at a new location (the corner of Haxton Way and Slater
Road) closer to the Interstate 5 highway. The new casino (the Silver Reef Qatall) was

28,000 square feet dremployed approximately 200 people. The casino was expanded in 2004
(Phase IIto a total of 55,000 square feet with the addition of additional gaming space, a
restaurant, and a 400 seat pavilion. The casino was expanded again (RI23G6111)to

135,000 square feet with the additionanfestaurant, additional gaming space, a spa and fitness
room, and a six floor, 109 room hotel (NEI 200%pllowing this expansion, the Silver Reef

Casino was renamed the Silver Reef Hotel, Casino & Bpamnaller pansion (Phase V) of
approximately 9,000 square feet occurred in 2008 to add gaming space and an additional
restaurant. The Phase V expansion was additional parking only. The most recent expansion was
completed in 2013 (Phase \dhd included the addin of 50,000 square feet of additional

gaming area, a new restaurant, theater, and event cénsecond hotel tower (Phase VWas
completedn November2015. In 2005, after the first expansion, the casino employed 382
workers of which 274 were futime employees and 108 were ptmie employees (NEI 2005).

In 2007, after the addition of the hotel and spa, the casino employed 500 people (Werner 2007).
By 2010, heSilver Reef Hotel, Casino & Spamployed 550 people; following the opening of

the Phae VI expansiom 2013 theravere675employees The LIBC operates a gas station and
mini-mart aljacent to the ier Reef Hotel, Casin& Spa.

Other employment opportunitiésr Reservation residenéxist at the two oil refineries and the
aluminum smelter just north of the Reservation and nearby in the communities of Ferndale and
Bellingham. In 2004, 40.8 percent (131) of the 321 businesses licensed to operate on the
Reservation were owned by enrdllgibalmembers (NEI 2005)These businesses included
fireworks sales, food preparation and retail, wholesale, and trade businesses. In 2009, 249
businesses were licensed to operate on the Reservation according to the LIBC Accounting
Department. Thedausinesses range from large employers (Silver Re#dl, Casino & Spato

long established fish buying and processing enterprises, trades, native arts, and food catering.

In 2013 the LIBCwas thed" largest employer in Whatcom County and the Silverf Riexel,
Casino& Spawas thel4™ largest employemwith all tribal institutions combined, the tribe is the
3" largest employer in the countWWU 2011) Most of the LIBC and Northwest Indian
College (NWIC) employees are tribal members. In 2003, natiyvloyees made up 70 percent
of LIBC staff (55 percent enrolled Lumrtribal membersand 61 percent of NWIC staff (33
percent enrolled Lumniribal members(Valz 2003). The LIBC provides community,
administrative, educatiomatural and cultural rescegs protectionand health services to the
tribal population in order to help achieve the tribal economic and social development goals.
These goals include job creation for tribal members, income generation to fund community
development programs, and diséication and stabilization of the local economy by creating
alternatives to fishing. Revenue generation is needed in order for the Lummi Nation to develop
economic selbsufficiency.
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In 1993, 56 percent of the 2,500 workiage Lummi tribal members wewnemployed, under
employed, fulltime students, or no longer seeking work (LIBC 1996). Since 1993, the
combined effect of the decline in the fishery and the closure of the original casino have had a
substantial negative impact on the Lummi economye BIA reported that the unemployment
rate on the Reservation in 1999 wagp2icent (BIA 1999 Table2.2 presents the results of a
survey of 2,054, over the age of 18, enrolled tribal members conducted by th&tatTics
Officein 2003. This surveindicates that 28 peent of adult tribal members wewaemployed

and up to 14 percent mapavebeenunderemployed (pattme, seasonally employed)IBC

2003) In 2004, 74.6 percent of enrolled Lummi tribal members in Whatcom County ages 18
through 64 wee employed and 15.9 percent were unemployed (NEI 2005).

Table 2.2 Employment Status of Lummi Tribal Members, 2003

Employment Status Number in Status® PerC(aI?]tdai?/?dcl)J;iurvey
Employed full-time 825 40.2
Employed part-time 156 7.6

Employed seasonally 133 6.5

Self-employed 84 4.1

Retired 127 6.2

Unemployed 567 28.0

Not available for employment 153 7.4
'LIBC 2003

2.3. Lummi Nation Government

The United States government has a unique legal relationship with tribal governments based on
the U.S. Constitution, treaties, statutes, executive orders, and court decisions. Indian tribes have
sovereign powers separate and independent from federdlad@devernments. Tribal

sovereignty refers to the inherent authority of indigenous tribes to govern themselvaihahus
governmentfiave the same power as the federal and state governments to regulate their internal
affairs, with a few exceptions.oFexample, tribes have tiherentpower to form a

government, to decide their own membership, the right to regulate property, the right to maintain
law and order, and the right to regulate commerce. As a result of tribal sovereignty, specific
federal kgislation, and the trust responsibility of the United States that resulted from treaties,
various federal government agencies are involved in asslstii@n tribal governments

The Lummi Nation is a signatory of the 1855 Treaty of Point Elliot, aadeslerally recognized
sovereign Indian Tribe organized pursuant to an order approved on November 13, 1947 by the
Acting Commissioner of Indian Affairs. The Lummi Nation is governed by an elected 11
member council, the Lummi Indian Business Council (LjB&hd the General Council which
consists of all enrolledummi tribal members of voting age (18 years old). The LIBC is
supported by several administrative departments including Planning and Public Works,
Economic Development, Police, Office of the Rgadon Attorney, Cultural Resources, and
Natural Resources. The LIBC is responsible for the protection, restoration, enhancement, and
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management of the natural resources within the boundaries of the Lummi Indian Reservation
(Reservation) and throughoueth L u mmi Nationds usual and accust
fishing, and gathering grounds and stations. The Lummi Natural Resources Department (LNR)

is the caretaker of the Lummi Nation natural resources and is responsible for developing and
implementing LIBC plicies related to Lummi resources.

2.3.1.The 1855 Treaty of Point Elliott

The 1855 Treaty of Point Elliott (Treaty) promulgated articles of agreement between the United
States and the Lummi Tribe (now the ALUMMI N a
Council [LIBC] Resolution No. 94.3). The Treaty is superior to any corilig state laws or

state constitutional provisions under the Supremacy Clause of the U.S. Constitution. Under the
articles of the Treaty, the Lummi Nation ceded certain areas of its aboriginal lands to the United
States and reserved for its use and odbmipa&ertain lands, rights, and privileges; the United

States assumed fiduciary obligations, including, but not limited to, legal and fiscal

responsibilities to the Lummi Nation.

An aboriginal right retained under the Treaty includes the immemorialnawstd practice to

hunt, fish, and gather within all usual and accustomed (U&A) grounds and stations. These
customs and practices are the basis of the Tr
is found under Article 5 of the Treaty, whicadt e s t hat the Tri be has dntl
al |l usual and accustomed grounds and stations
purpose of curing, together with the privilege of hunting and gathering roots and berries on open

and unclaimed lad s . 0 -res@rve@rasbuces situated andoffReser vati on (ALum
resourceso) include, but are not | imited to,
adjudicated U&A fishing area. The Lummi Nation U&A includes the marine areastbenor

Puget Sound from the Fraser River south to the present environs of Seattle, particularly

Bellingham Bay. Freshwater fisheries include the river drainage systems, especially the

Nooksack, emptying into the bays from Boundary Bay south to Fidalgo Bay.
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3. CLIMATE CHAN@#PACTS

There isnearscientific consensus and broad international support for the asserticartiesit

changes in climate observed globally are the result of human actiNs 2014, IPCC

2013. This section provides a techniealalysis of the evidence of anthropogenic climate

change, includingb r i ef over vi ew syftemadwel amlzservechadds c | i mat e
projectedmpacs of climate change in theafific Northwest (PNW)

3.1.Climatel101

Climate and weather are distinctitloften confused, concepts. While weather describes the day
to-day state of the atmosphere at a given pdancktime, climate describes theerage weather
conditions over a period of at least 30 yeaks.such, weather is inherently chaotie.( it may

or may not rain today), whereas climate is inherently predictablewinters in the Bget Sound
regionare rainy). However, bangesinthea r t h 6 s carcand dmactue naturalbyer long
periods of timegenturiego millennia). Changes in climate affect not only air temperatures (i.e.,
global warming), but also sea surfdemperatures, sdavel, precipitation patternstorm

eventsand other physical system®ne reason for the anomalous naturéhefcurrent changes
inEat hds cl i mat e iar latgdlyaheesultdtf anthmpogehi@misgi@ssf long

lived, heattrapping gasses, callggleenhouse gassegSHGS into the atmosphere. Examples of
GHGs includecarbon dioxid€CO,), methanéCHy), nitrous oxidgN,O), and
chloroflurocarbongCFC39. Fossil fuel burning, land use change (e.g., biomass burning from
deforestation), and industrial processes (e.g., cement and fertilizer production) are a few of the
manysources ohumangeneratedjreenhouse gas emissioriacreasing atmospheric

concentratios of GHGssince the industrial eranid-17" century has enhancetthe greenhouse
effect, the proceghatmedih e s t he Eart hés ener gervebsuhgéget . Gr
E a r tblankes without whichthe Earth wald be too coldd be habitabl®y humans

Increasing theoncentration of GHGs in the atmosphere is liking a thickeblanket;the
greenhouse effecs enhanced and additionaarmingoccurs

The positivecorrelation betweemcreasingatmosphericGHG concentratiog) specifically CQ,
andincreasingsurfacetemperatureover the perioaf the instrumental record is depicted in
Figure 3.1. This figures taken frontheU.S. Global Change Researehr o g r(BWSGGRP)
Third National Climate AssessmdiiNCA), which was published in May 2014jth a caption
readingas follows

Global annual average temperature (as measured over both land and oceans) has
increased by more than 1Fsince 1880 (through 2012). Red bars show
temperatures above the loteymaverage, and blue bars indicate temperatures

below the longterm average. The black line shows atmospheric carbon dioxide
(COy,) concentration in parts per million (ppm). While there is a cleartienyg

global warming trend, some years do not show a testhyer increase relative to

the previous year, and some years show greater changes than others. These year
to-year fluctuations in temperature are due to natural processes, such as the effects
of El Nifios, La Nifias, and volcanic eruptions.
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Figure 3.1 Global Annual Average Temperature and Atmospheric Carbon Dioxide Concentration

Otherkey findings reported in th2g014NCA provide a clear summary tfecurrent

understanding of global climate change. These findings inqude)  f-imduced aimate

change has moved firmly intothepeatp ( 2) fAAmeri cans are already
increases in some types of exhe weather and sealevelrise; ( 3) Ai mpacts ar e aj
every region and in important sectors including health, watgrculture, energy, and mooe

and( 4) Athere are many actions we can take to
to prepare fort téhwoiidnpacts we canbéb

3.2. Climate Projections

Future climate changdepends othe quantity olGHG emission®ver the cominglecades

Scientists use complex climatedels (e.g.;General Circulation Model&lobal Climate Models

[GCMs], Regional Climate Models [RC8)) that are built and calibrated using current and past

climate data to simulate future climatic conditions under a range of difigregthouse gas

emissions scenario€missions scenarios are determined by the Intergovernmental Panel on

Climate Chang€IPCC), an international consortium fwindreds oéxpertswho analyze and
synthesizelimate change researcin 20132014 the IPCC released its Fifth Assessment Report

(ARS5), which is actuallya series of reports that summarize the current stateewitsic

knowledge elevant to climate chang&he IPCC designs emissions scenarios basaahd
differentstorylines called Representative Concentration Pathways (R@Rgyescribe how

humans mightespond ta changing climateTh e @ h i g h scerario (RCS B;@.kh.a

ibusi ne s)yeflects contisuadaricréases in GHG emissimrex the next centuryhe

Amedi umodo emi ssions scenario (RCP 6.0) reflect
stabilize near the end of the century,fhb o w0 emi ssi ons scenario (RCP
emissions stabilizing midentury and then falling thereafter,anhe Avery | owo emi s
scenario (RCP 2;%a.k.a,i b e¢esats e s )aeflects aggressiveHG reduction anaarbon

sequestration effortsBecause each scenario accounts for different amounts of GHG emissions,
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they result in different projected (Fgwer eases
3.2). Itis impossible to know which emissioreesario is most likely to occusomodeling

multiple scenarios is importatd capture a broad range jpbtential future conditionsEmission
scenarios arperiodicallyupdatecandsome figures in this repodontain scenariogdm an

earlier IPCC report Special Report on Emissions Scené8RES].e., from high to low

emissionsA2, A1B, B1).

Figure 3.2 Different Amounts of Greenhouse Gases Released into the Atmosphere by Human Activities
Produce Different Projected Increases in the E a r tTkndpsrature

'Figureontheleftshows t he | PCCbds ol der scenarios
(SRES), the figure on the right shows the
Pathways [RCPs]) from the Fifth Assessment Report

fr
I

o

om
PCC

# Figure downloaded from the 2014 National Climate Assessment website at
http://nca2014.globalchange.gov/

3.3. Climate Change the Pacific Northwest

Climate change is occurring globally, ihe impacts of climate change will vary regionally.
For example, rising temperatures are not evenly distributed across the globe or over time.
Climate change adaptation activities require an understanding of regional tremgs, so t
remainder of this chierprovides a brief overew of observed and projectetimate change
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