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South Central Region Tribal Consultation Meeting 
June 17, 2014 

Clovis Veterans Memorial District - Freedom Conference Room 
808 4th St. Clovis, California 93612 

 
10:00 a.m. – 4:00 p.m. 

 
Agenda 

 
9:30 a.m. – 10:00 a.m. Check-in and Register 
 
10:00 a.m. – 10:15 a.m. Formal Introductions and Discussion of Meeting Purpose 

• Paula Landis, Chief, DWR - Division of Integrated Resources Water 
Management 

• BG Heiland, Executive Advisor to the Chief Deputy Director, DWR 
• Anecita Agustinez, Tribal Policy Advisor, DWR 
 

10:15 a.m. – 12:15 p.m. Presentations/Q&A 
• General BDCP updates and Cultural Resources: Alisa Reynolds, 

Senior Archaeologist, ICF and Meg Scantlebury, Senior Associate, ICF 
• Federal Process Updates: Ann Stine, Natural Resources Specialist, 

USBR, Laureen Perry, Regional Archaeologist, USBR and Janis 
Offerman, Senior Cultural Resources Specialist, URS 

• Division of Integrated Regional Water Management Update: Paula 
Landis 

• DWR Program Updates:  
o  IRWM Grants: Keith Wallace, Program Manager, DWR 
o  Groundwater: Mike McGinnis, Water Resources Engineer, DWR 
o  Drought: Ernie Taylor, South Central Regional Coordinator, 
  DWR  
o  TEK/Climate Change: Michelle Selmon, Regional Climate  
  Change Specialist, DWR  
o  Division of Environmental Services Updates: Jacqueline  
  Wait, Senior Environmental Planner, DWR  

 
12:15 p.m. – 1:30 p.m. Lunch - Informational poster boards and staff will be available for questions  
  
1:30 p.m. – 3:15 p.m.  Consultation Session 

Format:  
• Roundtable discussion facilitated by Anecita Agustinez and Paula 

Landis 
General Topics:  

• Draft BDCP and Draft BDCP EIR/EIS 
• Federal consultation process/policies 
• DWR Programs 
• DWR’s Tribal Engagement Policy 

Panel:  
• DWR staff 
• Technical subject matter experts 
• Federal agency representatives 

 
3:15 p.m. – 3:30 p.m.  Closing Remarks – Anecita Agustinez and Sophia Fadal, Tribal Liaison, DWR 
 
3:30 p.m. – 4:00 p.m.  Opportunity for Informal Discussion 



Tribal Consultation Meeting on Proposed Bay Delta Conservation Plan and DWR 
Tribal Engagement Policy  

Contact Information: 
Anecita Agustinez 
Tribal Policy Advisor 
1416 9th Street, Room 1155-C 
Sacramento, CA 94236 
Phone: 916-653-8726 
Cell: 916-216-8637 
E-mail: 
Anecita.Agustinez@water.ca.gov 
 

Question/Comment Form  
Name (Optional): Region/County: 

REPRSENTING 
Check One 

 Tribal Chairman/Chairwoman  Tribal Leader  Community Member 

 Tribal Citizen  State/Official Representative    Other:  

   

     

     

     

Please write your question or comment below: 

Tribal Consultation Meeting on Proposed Bay Delta Conservation Plan and DWR 
Tribal Engagement Policy  

Contact Information: 
Anecita Agustinez 
Tribal Policy Advisor 
1416 9th Street, Room 1155-C 
Sacramento, CA 94236 
Phone: 916-653-8726 
Cell: 916-216-8637 
E-mail: 
Anecita.Agustinez@water.ca.gov 
 

Question/Comment Form  
Name (Optional): Region/County: 

REPRSENTING 
Check One 

 Tribal Chairman/Chairwoman  Tribal Leader  Community Member 

 Tribal Citizen  State/Official Representative    Other:  

   

     

     

     

Please write your question or comment below: 



...a long-term strategy to secure California’s water 
supplies and improve the ecosystem of the 
Sacramento-San Joaquin River Delta.

The BDCP is...

The BDCP is Important for California

The BDCP Would Benefit 
Millions of Californians
The BDCP is one part of California’s overall water portfolio.  
It aims to protect our unique Delta ecosystem and secure 
water supplies for a vast part of the California economy.

ECOSYSTEM RESTORATION

Fast Facts

NATURAL RISKS  
AND CLIMATE CHANGE 
threaten the reliability of the existing system

LEVEE 
FAILURES

CLIMATE RISK ADAPTATIONWATER SUPPLY RELIABILITY

May 2014

MILLION  
PEOPLE

from  
the Bay Area  
to San Diego rely  
on water from the Delta

ECOSYSTEM RESTORATION

25
MORE THAN  

3 MILLION
ACRES OF FARMLAND 

rely on water  
from the Delta

RISING SEA 
LEVELS

The BDCP Co-Equal Goals

DELTA FISH  
AND WILDLIFE

depend upon a healthy  
Delta ecosystem

EARTHQUAKES

   WATER SUPPLY RELIABILITY

30 MILES
IN LENGTH

9,000 CFS*

CAPACITY
*Cubic Feet per Second

GRAVITY FLOW  
TUNNELS2

IMPROVED FLOW 
CONDITIONS TO BENEFIT 

FISH IN THE DELTA

PROTECTED 
SPECIES56

150,000
ACRES OF RESTORED AND 

PROTECTED HABITAT

Bay Delta Conservation Plan
BDCP

INTAKES3 Sacramento- 
San Joaquin  
River Delta

Proposed 
Intakes

Proposed 
Tunnel 

Alignment

CREATING & PROTECTING JOBS

1.1 MILLION 
FULL-TIME EQUIVALENT JOBS CREATED 
AND SAVED FOR CALIFORNIA 
(Based on a year by year estimate)

$

$84 BILLION
INCREASE IN STATE ECONOMIC PRODUCTIVITY$

SECURING WATER SUPPLIES
4.7-5.6  
MILLION ACRE-FEET ON AVERAGE ANNUALLY 
(An acre-foot is roughly as much water  
as two California households use,  
indoors and outdoors, in a year)

BOOSTING THE ECONOMY



For more information, or to submit comments, visit  www.BayDeltaConservationPlan.com,  
call 1-866-924-9955, or email info@BayDeltaConservationPlan.com.

SPECIES OF PLANTS & 
WILDLIFE CONSERVED  
through protection and 
enhancements in the quantity 
and quality of habitat in  
the Delta.

INCREASE IN 
PROTECTED LAND  
in the Delta

DELTA RESTORATION

BDCP Cost and Funding... The BDCP is  
Guided by the Best  
Available Science 

FISH SPECIES BENEFIT,  
from an increase in the amount 
and quality of habitat, food 
sources, and ecological function 
of Delta flows. Species include 
Chinook salmon and delta smelt.

The BDCP Would Benefit the Delta Ecosystem

OTHER STRESSOR 
REDUCTION MEASURES 
would reduce adverse effects, 
such as invasive species, 
predation, and contaminants, 
to improve the ecological 
function of the Delta. 

by the Department of Water 
Resources and the U.S. Bureau 
of Reclamation

WATER  
OPERATIONS

by state and federal fish 
and wildlfe agencies

OVERSIGHT

to implement and monitor 
BDCP biological goals and 
objectives

ADAPTIVE 
MANAGEMENT 
PROGRAM

BDCP would contribute to the conservation of 56 species of fish, plants and wildlife in the Delta.

45 52% 11 10

...implemented over a 50-year period.

1  The availability of federal funds will be contingent on future federal appropriations.

$14.5 
BILLION

tunnel construction
paid for by  

PUBLIC WATER AGENCIES

$4.9 
BILLION

total operating expenditures

 $4.2
BILLION

habitat restoration 
paid for with  

STATE/FEDERAL FUNDING1 
AND BY 

PUBLIC WATER 
AGENCIES

  TOTAL 
$24.7
 BILLION

paid for by  
PUBLIC WATER AGENCIES AND  

STATE/FEDERAL FUNDING

paid for by PUBLIC WATER AGENCIES 
AND STATE/FEDERAL FUNDING

paid for by PUBLIC WATER AGENCIES 
AND STATE/FEDERAL FUNDING

$.927 BILLION
to address other stressors

$.184 BILLION
for monitoring, research, plan 

administration, and other costs



The full list of environmental impacts can be found in the Executive Summary of the Draft EIR/EIS

BDCP Draft Environmental Impact Report/ 
Environmental Impact Statement (EIR/EIS) 

Fast Facts
Bay Delta Conservation Plan
BDCP

May 2014

Increased recreational 
opportunities in the Delta 

Water supply reliability 

Short-term construction effects 
on air quality, transportation, 
noise, and other resources 

Temporary and permanent conversion 
of farmland for habitat restoration 
and water conveyance facilities 

Improved flows 
for threatened/
endangered 
fish species

Approximately 150,000 
acres of habitat restoration 

Reduced stressors on the Delta 
ecosystem, such as control of 
invasive aquatic plants

Increased resilience 
to climate change

Increased jobs and revenue 
generated by construction

Reduced reliance on 
south Delta diversions 

Identification of 

1 NO-ACTION 
ALTERNATIVE/ 
EXISTING 
CONDITIONS

15ACTION 
ALTERNATIVES 

and 

Identify 
Alternatives 

FIRST 
SCREENING 

LEVEL Avoid or lessen 
environmental 

impacts 
and address 

significant issues 

Define potentially 
feasible and 
reasonable 
alternatives

with the 2009 Delta 
Reform Act, scoping 

comments, and existing 
water rights of  

non-BDCP participants 

SCREENING FOR  
CONSISTENCY

SECOND 
SCREENING 

LEVEL 
THIRD 

SCREENING 
LEVEL 

Environmental Analysis Objectives

DISCLOSE 
project impacts, 
mitigation, and 

public comments 
to decision-makers 

PREPARE 
INFORMATION  

for public and 
stakeholder review 

and comment

þ

An analysis of BDCP and its alternatives’ negative and beneficial 
impacts on the human environment, and actions to avoid or minimize 
negative impacts, with the goal of improving the Delta ecosystem and 
ensuring reliable water supplies for 25 million Californians.

The BDCP Draft EIR/EIS is...

Alternatives evaluated in the 
Draft EIR/EIS must: 

1 Be feasible and reasonable

2  Meet project objectives 

3  Avoid or substantially 
reduce significant impacts

Robust, Science Driven Screening Process

BDCP Environmental Benefits and ImpactsThe BDCP Draft EIR/EIS 
Analyzes more than 600 
resource area impact 
categories. Of these  
resource impact categories, 

65-79 environmental impacts 
were deemed beneficial, 
depending upon the 
alternative evaluated. 

57-60 resource areas were 
found to have no impact, 

and up to 431 resource area 
impacts were deemed less 
than significant. 

The Draft EIR/EIS determined 
54-72 significant and 
unavoidable impacts (as 
determined by the California 
Environmental Quality Act), 
depending upon alternative, 
that may be reduced with the 
implementation of additional 
mitigation measures.

Effects on water quality from 
conveyance facility operations 
and maintenance 

ANALYZE  
Environmental 

impacts

EVALUATE  
Economic 
impacts

DEVELOP 
REASONABLE 

ALTERNATIVES  
to meet the purpose 
and need and avoid 
or minimize impacts

DEVELOP 
MITIGATION 
MEASURES 
to reduce or 

avoid impacts



1A
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5

6A
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NE
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Alternative
Maximum 
Water Diversions

15,000 cfs

15,000 cfs

6,000 cfs

9,000 cfs

3,000 cfs

15,000 cfs

NOTE: A full description of the 15 Action Alternatives, and the No Action Alternative, can be found in Chapter 3 (Alternatives) of the Draft EIR/EIS.

15 Draft EIR/EIS Action Alternatives: 

Intakes

Intake

Intake Line

Modified Pipeline/Tunnel Option

East Option

West Option

Forebay

Fish Movement Corridor 
(San Joaquin and Mokelumne)
Water Supply Corridor 
(North Delta and South Delta)

Separate Corridor Option

1

Intakes

W1
W2

W3

W4

W5

2

4

3

5

6

7

ALTERNATIVE 4: 
•  CEQA (or state)  

Preferred Project

•  Recently improved to 
reduce the footprint by 
nearly one-half of its 
original size

7

8

9,000 cfs

9,000 cfs

W
ES

T C
AN

AL

1C

2C

6C

15,000 cfs

15,000 cfs

NO ACTION/
NO PROJECT 

1B

2B

6BEA
ST

 CA
NA

L

15,000 cfs

15,000 cfs

15,000 cfs

TH
RO

UG
H 

DE
LT

A

9 15,000 cfs

15,000 cfs

1-5

1-3, 6, 7,  
or 1-5  

1 & 2 

2, 3  
& 5  

1

1-5

2, 3  
& 5  

2, 3  
& 5  

1-5 

1-3, 6, 7,  
or 1-5  

1-5 
isolated

West (W)1 

W1-W5

W1-W5

Delta Cross 
Channel and 
Georgiana 
Slough channel 
modifications 

N/A

The BDCP will include approximately 
150,000 acres of restored and protected 
habitat for 56 covered species, and improve 
flow conditions to benefit fish in the Delta.

For more information, or to submit comments, visit  www.BayDeltaConservationPlan.com,  
call 1-866-924-9955, or email BDCP.Comments@NOAA.gov.

ALTERNATIVE 1B: 
•  Eastern Delta lined or 

unlined open canal 

•  Five intakes between 
Clarskburg and  
Walnut Grove

ALTERNATIVE 9: 
•  Screened intakes at 

Delta Cross Channel and 
Georgiana Slough

•  Four basic corridors: 
 -  North Delta corridor 

(Sacramento River to 
Middle River)

 -  South Delta corridor 
(Middle River and  
Victoria Canal to  
Clifton Court Forebay)

 -   San Joaquin separate fish 
movement corridor

   -   Mokelumne separate fish 
movement corridor

The Draft EIR/EIS alternatives represent a combination of water 
conveyance configurations, capacities and operational criteria, 
habitat restoration and conservation targets, stressor reduction 
measures, and various avoidance and minimization measures. 

Current operations

Action Alternative 
Examples

Delta Cross 
Channel Gates

Georgiana Slough
Nonphysical Barrier
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Bay Delta Conservation Plan
BDCP

Mail to  
BDCP Comments 
Ryan Wulff, National Marine Fisheries Service 
650 Capitol Mall, Suite 5-100 
Sacramento, CA 95814

@ Email to  
BDCP.comments@noaa.gov

HOW TO COMMENT:

Commenting on the  
Draft Bay Delta Conservation Plan (BDCP) and 

Associated Draft Environmental Impact Report/ 
Environmental Impact Statement (EIR/EIS) 

The Draft BDCP and BDCP Draft EIR/EIS are being 
made available to the public for a 228-day review 
period1. The public review and comment period is 
effective December 13, 2013 through July 29, 2014. 

Draft documents are available to view at:

Department of Water Resources,  
3500 Industrial Blvd., Room 117,  
West Sacramento, CA 95691 

and at: 

National Marine Fisheries Service,  
650 Capitol Mall, Suite 5-100,  
Sacramento, CA 95814

and electronically on the project website at  
www.BayDeltaConservationPlan.com and  
at libraries throughout the state. Visit  
www.BayDeltaConservationPlan.com to  
find a location near you. 

Copies of the documents referenced in the  
Draft EIR/EIS will be available at the DWR Office at 
3500 Industrial Blvd., Room 117, West Sacramento, 
CA 95691.

How to make effective comments
All comments received on the Draft EIR/EIS will be 
considered in the Final EIR/EIS and decision-making 
process. The most effective comments are those 
that follow the guidelines below: 

•	 Comments	should	be	concise	and	focus	directly	
on the analysis in the EIR/EIS.

•	 Comments	should	identify	the	specific	part	of	the	
EIR/EIS at issue and should include supporting 
evidence and facts. 

•	 The	commenter	should	provide	complete	
references and/or citations, particularly when 
referring to websites (that is, provide a specific 
URL address rather than simply citing “DWR 
website,” for example). 

The comment period is from  
December 13, 2013 through July 29, 2014.

Comments must be received electronically  
or postmarked on or before  

July 29, 2014.

Only comments submitted via the methods listed 
above are considered formal comments.

Statements made to project team members are not 
considered formal comments. All comments received 
on the Draft EIR/EIS will be considered in the Final 
EIR/EIS and decision-making process. No final 
decisions have been made regarding going forward 
with the BDCP or in selecting an alternative; those 
decisions will only occur after completion of the CEQA 
and NEPA processes.

1 The Draft BDCP and Draft EIR/EIS are being made available for public review in accordance with the California Natural Community Conservation Planning Act (NCCPA), Section 10 of the 
federal Endangered Species Act (ESA), the California Environmental Quality Act (CEQA), and the National Environmental Policy Act (NEPA). The public comment period has been extended 
to a 228-day comment period. This extension will allow the public more time to review and comment on the public draft documents.

The Draft Implementing Agreement was released on May 30, 
2014 for a 60-day public review and comment period through 
July 29, 2014. More information is available on the project 
website at www.BayDeltaConservationPlan.com.

http://baydeltaconservationplan.com/news/news/14-05-30/Draft_Implementing_Agreement_Available_Draft_BDCP_and_associated_Draft_EIR_EIS_Comment_Period_Extended.aspx
http://baydeltaconservationplan.com/PublicReview.aspx




































































Bay Delta Conservation Plan
BDCP

SACRAMENTO

SAN JOAQUINCONTRA COSTA

SOLANO

ALAMEDA

YOLO

Sacramento

Stockton

Tracy

Davis

Vacaville

Walnut Creek

Livermore

SUT TER
PLACER

STANISLAUS

NAPA

Clifton Court
Forebay

Miles

5 100

Legend

BDCP Plan Area

Pipeline/Tunnel Alignment

County Boundary

Map Source: OpenStreetMap, 2014

BDCP Plan Area

































































































Potential Climate Change Vulnerabilities and Adaptation Strategies for Tribal Communities
California Department of Water Resource - Climate Change Program

Available at http://www.water.ca.gov/climatechange/resources.cfm June 2014

Higher Temperatures Earlier Snowmelt More rain, less snow
More extreme flood 

events
Longer, more frequent 

droughts
Sea Level Rise/ 

Ocean Acidification
More Erosion

More frequent & 
intense wildfires 

Cumulative Impacts 

Subsistence 
Activities

Dietary changes; loss of 
local food resources; 
change in hunting/ 
gathering practices; loss of 
income and culture

Traditional 
Practices

Loss of culture & 
traditional medicinal plants 
and materials for jewelry, 
sculptures,  ceremonial 
pieces, basketry, nets, and 
lodgings. 

Sacred Sites 
and Practices

Shift or loss of traditional fish, 
plant and animal species

Reduced streamflows in 
summer/fall

Reduced streamflows in 
summer/fall

Damage to sacred sites; 
temporary inaccessibility to 
sacred sites; exposure of 
sacred artifacts and remains

Reduction in streamflows; 
reduced productivity/ greater 
stress on traditional fish, plant, 
and animal species

Inundation of/ damage to 
sacred sites; loss of access to 
sacred sites; shift or loss of 
traditional coastal species 

Damage to sacred sites; loss 
of access to sacred sites; 
exposure of cultural 
resources

Damage to sacred sites; 
species disturbance/loss

Loss of traditional 
materials for ceremonies; 
loss or exposure of sacred 
sites, artifacts, & remains; 
changes in traditional 
timing of spiritual practices

Water 
Supply

Changes in runoff timing 
reducing seasonal availability; 
higher water demands

Reduced reliability; less 
groundwater recharge; 
decrease in summer/ fall 
runoff

Changes in runoff timing 
reducing seasonal 
availability; less groundwater 
recharge; reduced reliability

Damage to conveyance 
infrastructure; increased 
treatment; service 
interruptions

Reduced availability and 
reliability of surface water; less 
groundwater recharge; 
increased treatment; increased 
potential for overdrafting 
groundwater

Damage to coastal 
conveyance infrastructure; 
reduced supplies; increased 
treatment; degradation of 
coastal aquifers

Damage to conveyance 
infrastructure; increased 
treatment

Damage to conveyance 
infrastructure; increased 
treatment; service 
interruptions; 
sedimentation

Water 
Quality

Increase in water-borne 
illnesses; taste and odor issues; 
decrease in dissolved oxygen 
increase in algal blooms; 
impacts to aquatic species

Seasonal changes in quality 
due to decreased 
summer/fall runoff

Seasonal changes in quality 
(such as reduced dissolved 
oxygen) due to decreased 
summer/fall runoff

Wastewater spills; 
contaminated stormwater 
runoff; turbidity

Increase in water-borne 
illnesses; taste and odor issues; 
higher contaminant loading; 
increase in algal blooms; 
decrease in dissolved oxygen; 
impacts to aquatic species

Increased by-products from 
treating brackish water; 
inundation of wastewater 
treatment facilities or 
discharge impacts; salinity 
intrusion into aquifers

Damage to conveyance and 
wastewater infrastructure; 
increased turbidity

Damage to 
infrastructure, increased 
turbidity/ sedimentation

Health

Increased mortality rates 
(especially for children and 
elderly); poor air quality; 
allergens increase; illnesses1 

exacerbated; increased health 
care costs 

Reduced water supply 
reliability and quality

Change in prevalence & 
spread of disease; reduced 
water supply reliability and 
quality

Change in prevalence & 
spread of diseases; mortality; 
displacement2

Change in prevalence & spread 
of diseases; mortality; reduced 
water supply reliability; 
increased malnutrition; 
increased health care costs

Displacement; illness due to 
poor water quality; reduced 
coastal water supply 
reliability

Displacement; poor water 
quality; mudslides

Poor air and water 
quality; displacement; 
illnesses exacerbated, 
esp. respiratory illnesses; 
mortality; mudslides

Overall reduction in 
community health; 
increase in chronic and 
infectious diseases; 
increased heath care costs; 
impacts associated with 
displacement

1Illnesses - includes chronic, infectious, and vector borne diseases
2Displacement - encompasses associated health consequences, including mortality, due to economic disruption, loss of personal income, and disruption of social networks

Potential Climate Change Vulnerabilities 

Drivers

Reduction in water 
availability; reduced 
quality or increased 
contamination of local 
surface and groundwater 
supplies; increase in water-
related illnesses; potential 
conflicts over water rights; 
higher human water 
demands reduce water 
needed to support 
ecosystems/ species

Reduced water quality for 
traditional aquatic species; 
stream channel changes; 
habitat disturbance/loss

Reduced water quality 
for traditional aquatic 
species; increased 
sedimentation in 
streams; habitat and 
species disturbance/ loss

Shift or loss of traditional fish, 
plant and animal species

Barriers to fish species 
migration/ movement; shift 
or loss of traditional fish, 
plant, and animal species

Greater stress on cold-water 
species from warmer runoff; 
shift or loss of traditional 
fish, plant, and animal 
species

Reduced water quality for 
traditional aquatic species; 
habitat disturbance/loss

Reduced productivity/ greater 
stress on traditional fish, plant, 
and animal species

Loss of coastal/tidal wetland 
habitats and species; ocean 
and estuarine food web 
changes; loss of shellfish 



Potential Climate Change Vulnerabilities and Adaptation Strategies for Tribal Communities
California Department of Water Resource - Climate Change Program

Available at http://www.water.ca.gov/climatechange/resources.cfm June 2014

Cumulative Impacts Higher Temperatures Earlier Snowmelt More rain, less snow
More extreme flood 

events
Longer, more 

frequent droughts
Sea Level Rise/ 

Ocean Acidification
More Erosion

Longer wildfire 
season/ More 

frequent & 
intense wildfires 

Subsistence 
Activities

Dietary/harvest changes; loss of 
local food resources; change in 
hunting/ gathering practices 
and crop yields; loss of income; 
changes in fire mgmt (fewer 
burning windows)

Traditional 
Practices

Loss of culture & traditional 
medicinal plants and materials 
for jewelry, sculptures,  
ceremonial pieces, basketry, 
nets, and lodgings; change in 
harvest

Sacred Sites 
and Practices

Loss of traditional materials for 
ceremonies; loss of sacred sites; 
changes in traditional timing of 
spiritual practices, restrictions 
on ceremonial use of fire

Restore and manage 
ecosystems to promote 
traditional materials/ native 
species; promote 
traditional practices to 
restore traditional 
landscapes

Restore forests and 
implement practices that 
help retain water in upper 
watersheds; promote 
traditional practices to 
restore traditional 
landscapes

Restore and manage 
ecosystems to promote 
traditional materials/ native 
species; promote traditional 
practices to restore 
traditional landscapes

Restore habitat to buffer 
sacred sites; build 
infrastructure (i.e., levees, sea 
walls) to protect sacred sites

Restore and manage habitat 
to promote native species; 
impement land use practices 
that promote water 
retention & reduce forest 
fuels; remove or minimize 
invasive species 

Restore habitat to buffer 
sacred sites; build 
infrastructure to protect 
sacred sites; promote 
traditional practices to 
restore traditional 
landscapes

Restore habitat to buffer 
sacred sites; build 
infrastructure to protect 
sacred sites

Manage fuel loads to 
reduce fire severity; create 
fire breaks to protect 
sacred sites; remove or 
minimize invasive species; 
restore habitat

Water 
Supply

Increase storage capacity; 
improve conjuctive mgmt; 
conserve water; restore 
habitat 

Increase storage capacity; 
facilitate groundwater 
recharge basins; conserve 
water and energy; restore 
habitat in upper watersheds

Increase storage capacity; 
facilitate groundwater 
recharge basins; conserve 
water and energy; restore 
habitat in upper watersheds

Reinforce or relocate 
vulnerable conveyance 
infrastructure; improve 
treatment capacity 

Increase storage capacity; 
improve conjuctive 
managment; conserve water 
and energy; promote 
reduction of forest fuels

Reinforce or relocate 
vulnerable conveyance 
infrastructure; improve 
treatment capacity; diversify 
supply portfolio; consider 
desalination

Protect vulnerable 
conveyance 
infrastructure with 
habitat buffers; improve 
treatment capacity 

Create fire breaks to 
protect infrastructure; 
improve treatment 
capacity; manage fuel and 
restore habitat to reduce 
risk

Water 
Quality

Improve treatment 
capacity; promote use of 
wetlands in wastewater 
treatment

Habitat restoration that help 
retain water in upper 
watershed to support 
summer/fall baseflows

Habitat restoration to support 
summer/fall baseflows; 
groundwater recharge/ 
conjunctive use

Improve wastewater systems 
to avoid spills; use green 
infrastructure to filter 
stormwater runoff

Improve treatment capacity; 
promote use of wetlands in 
wastewater treatment

Reinforce or relocate of 
wasterwater facilities; 
brackish water desalination; 
wetland restoration 

Protect vulnerable 
conveyance and 
wastewater 
infrastructure; improve 
treatment capacity 

Fire breaks to protect 
infrastructure; improve 
treatment capacity; fuel 
mgmt and habitat 
restoration to reduce risk

Health

Overall reduction in community 
health; increase in chronic and 
infectious diseases; increased 
heath care costs; impacts 
associated with displacement1

Establish community 
cooling centers; develop 
renewable energy sources; 
provide education and 
outreach on heat-related 
illnesses

Improve water supply 
reliablity and water quality 
(see stratgies above)

Provide education and 
outreach on disease 
prevention; improve water 
supply reliability and water 
quality (see strategies above)

Provide education and 
outreach on disease 
prevention; establish 
emergency shelters; establish 
funding for recovery assistance

Education and outreach on 
disease prevention; establish 
emergency water supplies; 
establish funding for 
assistance programs 

Improve infrastructure  to 
protect communities; 
improve water supply 
reliability and water quality 
(see strategies above)

Establish emergency 
shelters and water 
supplies; establish 
funding for recovery 
assistance

Establish emergency 
shelters and water 
supplies; establish funding 
for recovery assistance

1Displacement - encompasses associated health consequences, including mortality, due to economic disruption, loss of personal income, and disruption of social networks

Reduction in water availability; 
reduced quality or increased 
contamination of local surface 
and/or groundwater supplies; 
increase in water-related 
illnesses; potential conflicts 
over water rights; reduction in 
water needed to support 
ecosystems/ species due to 
higher human demand; loss of 
ag. income

Drivers

Restore habitat to provide 
thermal refugia (i.e. 
riparian corridors); manage 
ecosystems to promote 
native species; promote 
traditional practices to 
restore traditional 
landscapes; promote 
policies that ensure tribal 
rights for subsistence 
practices

Restore habitat to remove 
barriers to fish migration; 
restore meadows restoration 
and implement forestry 
practices that help retain 
water in upper watersheds

Restore habitat to provide 
thermal refugia for cold water 
species; manage ecosystems 
to promote native species; 
promote traditional practices 
to restore traditional 
landscapes; promote policies 
that ensure tribal rights for 
subsistence practices

Restore and enhance exisiting 
floodplain and wetland habitat; 
restore and manage 
watersheds to reduce erosion

Restore and manage habitat 
to promote native species; 
implement land use 
practices that promote 
water retention on-site; 
remove or minimize invasive 
species 

Restore wetlands; manage 
sediment to maintain/ 
enhance wetland elevations; 
restore subtidal habitat to 
attentuate storm surge; 
promote traditional practices 
to restore traditional 
landscapes; protect upland 
habitat and transition zones 
to allow for wetland 
migration

Restore and enhance  
riparian corridors; 
promote ranch land and 
forest management 
practices that reduce 
erosion

Reduce forest density 
where needed via 
mechanical or hand 
thinning and/or prescribed 
burning; restore soil 
mantle; construct and 
maintain fuel breaks; 
restore meadows to help 
retain water; remove or 
minimize invasive species

Potential Climate Change Adaptation Strategies
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