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Upper Feather River
Integrated Regional Water Management Plan
August 21, 2015 — Climate Change Workshop
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Agenda

= Introduction

= Regulatory framework

= Climate change requirements
= Vulnerability Assessment

= DWR checklist

= Review of draft responses

= Prioritization of vulnerabilities
= Next Steps
= Questions and Comments

Michael Baker Jll =57

INTERNATI onAL

Climate Change Team
= Michael Baker International

= Chris Read -
fis Tlea Michael Baker
= Tammy Seale

= Alice Zanmiller Al SE AR OE A

= ECORP

. .
Chris Stabenfeldt ﬁECORP Consulting, Inc.
- M|Chae| Preszler ENVIRONMENTAL CONSULTANTS

Meeting Objectives

= Discuss IRWMP climate change requirements and

project scope

= Share and discuss vulnerability assessment findings
= Prioritize vulnerabilities
= Discuss how climate change will be incorporated

into the IRWMP
= Project selection
= RMS development

change?

" Regulatory framework
" Proposition 84
Guidelines
" DWR Climate Change
Handbook for Regional
Water Planning
® Recent conditions
underscore the need
to plan for more
variability




“The IRWM Plan must
address both the
adaptation to the effects
of climate change and
the mitigation of GHG
emissions. “
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Proposition 84 Guidelines (IV.A.16)

This includes:

® Adiscussion of potential effects
of climate change on the region
and potential adaptation
responses to those
vulnerabilities

® Aprocess that considers GHG
emissions in selecting project
alternatives

® Alist of prioritized vulnerabilities

A plan, program, or method for

further monitoring prioritized

vulnerabilities

Evaluation must be equivalent
to the vulnerability
assessment contained in the
Climate Change Handbook for
Regional Water Planning

® Upper Sacramento, McCloud, and
Lower Pit IRWMP
(http://uppersacirwm.org/upload/pl
an-
sections/USR_IRWM_Plan_Chapt
er9_ClimateChange.pdf)

Northern Sacramento Valley
IRWMP
(http://nsvwaterplan.org/mdocs-
posts/final-nsv-irwmp-chapter-4/)
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DWR Climate Change Handbook

® Provides direction for
incorporating climate
change analysis and
methodologies into DWR
planning efforts

® The climate change work
completed for the UFR
IRWMP will follow the
suggested guidelines laid
out in the handbook

® Appendix B of the handbook
provides a detailed checklist

Climate Change Handbook
for Regional Water Planning
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How do we assess our vulnerability?

= Review observed and predicted changes

Review how important assets have
responded to similar impacts in the past
and consider how they might respond if
those impacts increase

DWR Climate Change Handbook for Regional
Water Planning — Appendix B
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Observed and Projected Changes

30-Year Moving Average of April-July Unimpaired Natural Flow in 1,000's Acre Feet for
North Fork Feather River Near Pulga, California; Drainage Area= 1,9535q Mi; Flows into Lk Oroville
1,075

1,050

1,000's Acre Feet

Source: Freeman 2012
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Observed and Projected Changes

Mean Annual High Temperature (Fahrenheit)

Degrees Fahrenheit

Source: Cal-Adapt 201

Observed and Projected Changes

30-Year Moving Average of Water Year Unimpaired Natural Flow in 1,000's Acre Feet for
North Fork Feather River Near Pulga, California; Drainage Area= 1,9535q Mi; Flows into Lk Oroville
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Observed and Projected Changes

HARKNESS FLAT (HRK-#051) -April 1 Snow Water Equivalent
25-Year MAVE for period 1956 through 2014 utilizing data for the period 1932-2014
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How do we assess our vulnerability?

Snow Water Equivalent (SWE) in Inches of Water
K3

November 1 through March 31 Precipitation in Inches

: Freeman 201&

Review observed and predicted changes

" Review how important assets have
responded to similar impacts in the past
and consider how they might respond if
those impacts increase

" DWR Climate Change Handbook for Regional
Water Planning — Appendix B
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Climate Change Handbook — Appendix B
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1. Water Demand

2. Water Supply

3. Water Quality

4. Flooding

5. Ecosystem and Habitat Vulnerability
6. Hydropower

*Sea level rise not included

9/1/2015

DWR Vulnerability Assessment
Checklist*
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Resources Consulted

= Scholarly articles

= Cal-Adapt

= | ocal feedback
and expertise

= State agency
guidance and data

1. Water Demand

1.1 Are there major industries that require
cooling/process water in your planning region ?

Yes “ Perhaps/Uncertain

No major industries are known to require cooling or
process water.

Participation Guide
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end.)

" How important is this?
" Rate the urgency (high, medium, low). Urgency is how

" Rate the risk (high, medium, low). Risk is the likelihood

" Follows the Upper Sacramento, McCloud, and Lower

Participation Guide

the answer correct?
the answer missing anything?

soon an asset may be impacted.
and severity of the impact.

Pit IRWMP sample.

ide answers as we go; there will be time to change answers at the
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1. Water Demand

1.2 Does water use vary by more than 50%
seasonally in parts of your region?

Yes “ Perhaps/Uncertain

Crop irrigation and increased population create
seasonal water use patterns that are regionally higher in
summer months and lower in winter months.

INTERNATIONAL

1. Water Demand

1.3 Are crops grown in your region climate-
sensitive? Would shifts in daily heat patterns,
such as how long heat lingers before nighttime
cooling, be prohibitive for some crops?

Yes “ Perhaps/Uncertain

Some of the region’s crops, mostly fruits and nuts,
would be directly vulnerable to changes in daily heat
patterns. Others, such as alfalfa, depend on pollinators
that may be negatively impacted by increasing
temperatures.
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1. Water Demand

1.4 Do groundwater supplies in your region
lack resiliency after drought events?

Yes “ Perhaps/Uncertain

The Sierra Valley Aquifer took nearly 20 years to
rebound from extreme drought conditions when paired
with increased withdrawal conditions. In the last 10
years, all SVGMD monitored water levels in the Sierra
Valley have dropped.

WeMakeaDifference
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1. Water Demand

1.6 Are some instream flow requirements in
your region either currently insufficient to
support aquatic life or occasionally unmet?

| ves | No_____| PerhapsiUncertain ]
Although environmental water laws protect required
flows for aquatic life, reduced flow magnitudes can
significantly reduce biological integrity of aquatic
communities.
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1. Water Demand

1.5 Are water use curtailment measures
effective in your region?

Yes “ Perhaps/Uncertain

Existing curtailments from the SWRCB have been met,
indicating effectiveness. If drought conditions persist or
worsen, it is unclear how additional curtailments can be
achieved in communities with rapidly diminishing water
supplies.
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2. Water Supply

2.1 Does a portion of the water supply in your
region come from snowmelt?

Yes “ Perhaps/Uncertain

A majority of water in the region originates as surface
flows from the Sierra Nevada.

WeMakeaDifference
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2. Water Supply 2. Water Supply
2.2 Does part of your region rely on water 2.3 Does part of your region rely on coastal
diverted from the Delta, imported from the aquifers? Has salt intrusion been a problem in
Colorado River, or imported from other climate- the past?
sensitive systems outside your region? Yes | No | PerhapsiUncertain |

e |____No______| Perhaps/Uncertain

This region relies only on groundwater and surface
water from the Upper Feather River.

The region is not located near the coast. Salt intrusion is
not an issue for the region.
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2. Water Supply 2. Water Supply
2.4 Would your region have difficulty in storing 2.5 Has your region faced a drought in the past
carryover supply surpluses from year to year? during which it failed to meet local water
Yes | No | permapsiUnceriain | demands?
Reservoirs in the UFR historically spill frequently during — “
the spring when inflow exceeds both the available The project team would still like to know more about
usable capacity of the seasonal reservoirs and the past droughts. Current curtailments aside, how has the
capacity of releasing inflow through outlets. watershed recovered from droughts in the past? Were
local water demands left unmet?
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2. Water Supply 3. Water Quality
2.6 Does your region have invasive species 3.1 Are increased wildfires a threat in your
management issues at your facilities, along region? If so, does your region include
conveyance structures, or in habitat areas? reservoirs with fire-susceptible vegetation
Yes | No | PerhapsiUncertain | nearby which could pose a water quality
. . ) concern from increased erosion?
Several invasive and noxious weeds have been | Yes | No____ | PerhapsiUncertain |
introduced to the UFR watershed. Certain invasive The region is at a hiah risk for uncharacteristically lar
species are expected to increase in number as a result gdego sa r'flldf.g SR oruncha ?C ers I'(;a y aldge
of warming and drying conditions. an amaging wiidrires. _eservow water qua Ity QOU
be adversely affected by increased post-fire erosion.
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3. Water Quality
3.2 Does part of your region rely on surface
waterbodies with current or recurrent water
quality issues related to eutrophication, such
as low dissolved oxygen or algal blooms?
[ Yes | No | PerhapsiUncorain |

vvaticl quallly nruIic vr m walcisiicu i ridiiias UUullly 15
generally considered to be good; however, there are
general concerns including temperature, dissolved
oxygen, sediment, and bacteria. Several waterbodies
are listed on the Clean Water Act’s 303(d) list of
impaired waters for mercury, copper, temperature, and
toxicity.
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3. Water Quality

3.4 Are there beneficial uses designated for
some waterbodies in your region that cannot
always be met due to water quality issues?

[ Ve [ No ] PerhapsiUncorioin |
Beneficial uses in the UFR watershed include municipal
and domestic water supply, hydropower generation,
water contact recreation, water non-contact recreation,
cold freshwater habitat, spawning habitat, and wildlife
habitat.
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Do we need a break?
Reconvene in 10 minutes
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3. Water Quality

3.3 Are seasonal low flows decreasing for
some waterbodies in your region? If so, are the
reduced low flows limiting the waterbodies’
assimilative capacity?

Analysis over a moving 30-year average shows
reductions in flow on tributaries to the Feather River
watershed at about 4.5%. This suggests that overall

seasonal low flows are decreasing in the UFR
watershed.
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3. Water Quality

3.5 Does part of your region currently observe
water quality shifts during rain events that
impact treatment facility operation?

Overflows due to excessive inflow (from rainfall) have
been observed at regional wastewater treatment plants.
As storm intensity increases, these events may also
become more common. Stronger storms also increase
erosion, leading to higher turbidity in rivers and streams.
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4. Flooding

4.1 Does critical infrastructure in your region
lie within the 200-year floodplain?
Yes | No______| Perhaps/Uncertain |

No known critical infrastructure lies within the 200-year
floodplain.
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4. Flooding

4.2 Does part of your region lie within the
Sacramento-San Joaquin Drainage District?

The UFR watershed is north of the Sacramento-San
Joaquin Drainage District.
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4. Flooding

4.3 Does aging critical flood protection
infrastructure exist in your region?

No aging critical flood protection infrastructure exists in
the UFR region.
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4. Flooding

4.4 Have flood control facilities (such as
impoundment structures) been insufficient in
the past?

Flood control facilities, including the Big Ditch flood
control channel in Chester, have historically provided
adequate levels of flood protection.
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5. Ecosystem and Habitat Vulnerability

5.1 Does your region include inland or coastal
aquatic habitats vulnerable to erosion and
sedimentation issues?

[ ves | No_____| Perhapsuncerain |
The region’s complex topography, multiple waterways,
and highly erodible granitic and sedimentary soils are
susceptible to erosion and sedimentation issues.
Grazing, timber production, and wildfires decrease
vegetation and increase the amount of sediment

running off into the watershed.

4. Flooding

4.5 Are wildfires a concern in parts of your
region?
Yes | No______| PerhapsUncertain |

Rising temperatures and earlier snowmelt are shown to
increase the frequency of wildfires, especially in
Northern California. This increased risk of severe
wildfires poses a significant risk to water quality in the
Upper Feather River by increasing sedimentation and
runoff that disrupt the river’s normal and healthy
function.
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5. Ecosystem and Habitat Vulnerability

5.2 Does your region include estuarine
habitats which rely on seasonal freshwater
flow patterns?

The region does not include any estuarine habitats.
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5. Ecosystem and Habitat Vulnerability

5.3 Do climate-sensitive fauna or flora
populations live in your region?

The interconnectedness of the region’s climate with all
of the species means that shifts in normal temperature
and precipitation closely impact many of the native
species.
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5. Ecosystem and Habitat Vulnerability

5.4 Do endangered or threatened species
exist in your region? Are changes in species
distribution already being observed in parts of
your region?

Yes “ Perhaps/Uncertain

A number of habitats and species of special concern
exist in the watershed. Upslope migration into higher
elevations of the Sierra Nevada and climate-driven

changes in fire activity have already been observed.
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5. Ecosystem and Habitat Vulnerability

5.5 Does the region rely on aquatic or water-
dependent habitats for recreation or other
economic activities?

I S T
Fishing, boating, kayaking, swimming, waterfowl

hunting, bird-watching, and agriculture are all integral
parts of the economic prosperity of the UFR watershed.
Cross-country skiing, snowmobiling, and snowshoeing
are winter attractions that may be negatively impacted
by a reduction in snowpack.
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5. Ecosystem and Habitat Vulnerability

5.7 Do estuaries, coastal dunes, wetlands,
marshes, or exposed beaches exist in your
region? If so, are coastal storms

possible/frequent in your region?

s 1 No | Perhapsncorain |
There are no estuaries, coastal dunes, wetlands,
marshes, or exposed beaches in the region. Coastal
storms are not a concern.

5. Ecosystem and Habitat Vulnerability

5.6 Are there rivers in your region with
quantified environmental flow requirements or
known water quality/quantity stressors to
aquatic life?

Hydropower and drought-related flow reduction can
diminish both the quality and the quantity of habitat for
aquatic species.
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5. Ecosystem and Habitat Vulnerability

5.8 Does your region include one or more of
the habitats described in the Endangered
Species Coalition’s Top 10 habitats
vulnerable to climate change?

The Upper Feather River is in California’s Sierra
Nevada range, identified by the Endangered Species
Coalition as one of the top 10 most vulnerable habitats
to climate change.
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5. Ecosystem and Habitat Vulnerability 6. Hydropower
5.9 Are there areas of fragmented estuarine, 6.1 Is hydropower a source of electricity in
aquatic, or wetland wildlife habitat within your your region?
region? Are there movement corridors for eSS L No | Perhaps/Uncertain ]

PSREC generated 0.5% of its grid-wide energy from

. . o
Species to naturally migrate? small hydroelectric and 33.2% from large hydroelectric.

les L No | PerhapsiUncertain_| In 2012, PG&E procured 2% of its total electricity from
small hydroelectric and 11% from large hydroelectric.
This hydropower production may become vulnerable to
decreased production capacity if flow volume
decreases. The dams on the Upper Feather River
produce 9%—-30% of California’s power.

The chain of dams in the Upper Feather River region
fragments aquatic habitat and prevents movement of
fish and other aquatic wildlife to varying degrees.
Additionally, extensive road systems and historic mining
have damaged the watershed and disrupted natural
movement corridors.
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6. Hydropower Example Prioritization
Category Vulnerability Urgency | Risk | Priority
Water Demand Seasonal demand variability H M 2
6.2 Are energy needs in your region expected Viater Demand limste snsiive cops I
K . Water Demand Drought-sensitive groundwater supplies M ™M 4
to increase in the future‘? If SO, are there Water Demand Instream flow requirements H H 1
Water Demand Water curtailments M M 4
futu re p|anS for hyd ro power generano n Water Supply Reduced snowpack and water avaiabilty M M )
. L2 Water Quality Water temperature and turbidity L L 6
facilities or conditions for hydropower Flooding witre W e s
. . . Ecosystem and Habitat Erosion and i H H 1
generatlon 1g] your reglon? Ecosystem and Habitat | Climate-sensitive fauna or flora ™ ™ 4
. Ecosystem and Habitat | Endangered or threatened species ™M ™M 4
P lati th d risi t t h th Ecosystem and Habitat | Aquatic habitats used for economic activities H H 1
opulation growth and rising temperatures have the
p A g 9 p N Ecosystem and Habitat | Quantified environmental flow requirements M H 2
potential to increase demand for energy in the UFR Ecosystem and Habitat | Climate-sensitve habitats v A 2
f Hydropower Hydropower facilities H H 1
region. Hydropower Regional energy needs ™M L 5
Note: Urgency and risk are rated on a scale that includes High (H), Medium (M), and Low (L). Urgency is how soon a vulnerability may be
impacted. Risk is the likelihood and severity of the impact.
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Next Steps

* Incorporation of
comments and
prioritization scores
into vulnerability
assessment

* Project selection
process

* Integration of climate
change into RMS

15-Minute Prioritization Activity

WeMake o Difference
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Project Selection Process

= Did you consider climate
change?
® Does the project generate GHGs,
reduce GHGs, or have no effect on
GHGs?
® Does the project make the
watershed more resilient, less
resilient, or have no effect on
resilience?
= Developing draft tool to

complete for project review
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Questions and Comments?

Chris Read: cread@mbakerintl.com

Chris Stabenfeldt: cstabenfeldt@ecorpconsulting.com

Michael Preszler: mpreszler@ecorpconsulting.com

Resource Management Strategies

® Add relevant RMS at the end &
of each climate change
vulnerability section (Upper
Sacramento sample does this)

® Develop materials for
September work group
meetings to consider climate
change in the RMS
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