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TIME TOPIC PRESENTATION Q&A
12:25PM |Logon

12:30PM | Climate & HydrologyAnalyses 30 min 30 min
1:30PM | Surface Water Supply 20 min 25 min
2:15PM | Groundwater Supply 15 min 15 min
2:45PM | Flood Management 15 min 15 min
3:15PM |Ecosystem & Water Quality 15 min 15 min
3:45PM |Equity 15 min 10 min
4:10PM |Recreation & Hydropower 10 min 10 min
4:30PM | Adjourn
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Resilience Planning Climate and Hydrology

3. Assess
Vulnerability
|

' B
0 Future Climate Scenarios Identify Strategies @
- - _
0 Watershed Hydrology Evaluate Strategies
' - _ February
@ Water Resource Vulnerability Prioritize & Meeting
Surface Water Supply i Groundwater Supply Recommend Strategies Topics

Flood Management Ecosystem
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Climate Model Datasets Summary

A The climate model projections have been downscaled from 15 Coupled Model
Intercomparison Project Phase 6 (CMIP6) General Circulation Models (GCMs) using
the Localized Constructed Analogs version 2 (LOBW&®)d approach by Scripps
Institution of Oceanography.

A 15 GCMs, combined with three Shared Socioeconomic Pathways (SSPs) and multiple
variants, were used to develop 129 climate projections. Each SSP includes one to ten
Initial condition variants.

A 3 km spatial resolution with daily outputs over the period 1950 to 2100 with
coverage across California.

A Same datasets are being used to inform the California Fifth Climate Change
Assessment.

A 3 km datasets were further downscaled to 270 m spatial resolution.
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Basin Characterization Model (BCM)

A Hydrologic Model developed by USGS.
A Gridded model with 270n resolution.

A Simulates historical and future climate
unimpaired streamflows and various

hydrological fluxes.

A Uses PRISM climate inputs for historical and
LOCAZybrid for future climate.

A Used in many in various Russian River water
supply planning studies.
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Temperature

Change in Annual Temperature for the Russian River Region

A Temperature increase is consistent across the future periods.

A Temperature is projected to rise by 2Fduring midfuture and nearly 8F by late future.

A Projected increase varies across various climate projections
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Extreme Heat

Change in Extreme Heat Days (days > 95F) for the Russian River Region

A Central and Northern regions are more prone to extreme heat days.
A Number of extreme heat days will increase by 17 to 32 days across region.
A Projected increase varies across various climate projections.
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Precipitation

Change in Annual Precipitation for the Russian River Region

A Precipitation increase is consistent across the future periods.
A Precipitation is projected to increase by 3% during-foidire and 5% by late future.
A Some localized area are projected to face decrease in precipitation.
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Extreme Precipitation

Change in Extreme Precipitation for the Russian River Region

A Spatial variation of the change in similar to annual precipitation.
A Extreme precipitation is projected to increase by 6% duringfotigre and 17% by late future.
A Increase in extreme precipitation is the primary driver of flood risks.
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Wildfire Probabillity

Wildfire Probability for the Russian River Region

A Northern and central regions are more susceptible to wildfires.
A Increase in drought will make the region more vulnerable to wildfires in future.
A Wildfire causes water quality issues, loss of vegetation and biodiversity.
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Understanding Russian River Past, Present, and Future Hydrology

2,000 Paleareconstruction (1582004) Projections (202&2100)

Instrumental (191312025)

Streamflow (TAF)
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Understanding Russian River Past, Present, and Future Hydrology
A Streamflow Statistics Comparison

Projections

_ (2026-:2100)
Paleo Reconstruction - Instrumental
(1582¢ 2004) ) (1911-2025) 2869
—2,188 ——2,233
1222 1,206 1,148
897 897 X876
89 8 X872 -6 832
571 185 554
0 _ 1 45 1
Streamflow Reconstruction (1582004) Instrumental (19112025) Future (20262100)
Units: TAF
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Drought Severity and Duratiog Historical

Cumulative Streamflow Deficits in Observed Natural Flow Records

Deficit Defined as }yr Mean below Long Term Mean
Russian River at Healdsburg, WY.941-2025
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Drought Severity and Duratiog Paleo

Cumulative Streamflow Deficits in Natural Flow Records

Deficit Defined as >yr Mean below Long Term Mean
Russian River at Healdsburg, WYL582-2025
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Drought Severity and Duratiog Projections

Cumulative Streamflow Deficits in Natural Flow Records

Deficit Defined as }yr Mean below LongTerm Mean
Russian River at Healdsburg, W¥941-2100
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Communicating Trends and Change in Climate and Hydrology

Periods & Scenarios Variables

A Periods of Analysis A Temperature
b Change in annual and seasonal temperature

b Historical: 19842010 b Extreme heat dayS(nax> 950-)
b Future A Precipitation
A Mid: 20412070 (2055) b Change in annual and seasonal precipitation
A Late: 20712100 (2085) b Changesin vv_ed.iry _transitions (duration/frequency) -
. _ b Extreme precipitation (1% annual exceedance probability)
A Climate Scenarios A Hydrology

Annual and season runoff volumes

High and low flow extremes (distribution)
Streamflow timing

Wet-dry transition changes based on natural flow
Drought severity and duration

Climate water deficit

A Landscape
L Soil moisture
b Anticipated vegetation changes
b Wildfire probability and burn area

b Analysis of full GCM ensemble

Vil vl vl v v v A
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TIME TOPIC PRESENTATION Q&A
12:25PM |Logon

12:30PM | Climate & HydrologyAnalyses 30 min 30 min
1:30PM | Surface Water Supply 20 min 25 min
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2:45PM | Flood Management 15 min 15 min
3:15PM |Ecosystem & Water Quality 15 min 15 min
3:45PM |Equity 15 min 10 min
4:10PM | Recreation & Hydropower 10 min 10 min
4:30PM | Adjourn
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Resilience Planning Surface Water Supply

3. Assess
Vulnerability
[ |
@ Future Climate Scenarios
@ Watershed Hydrology

N

Water Resource Vulnerability

0 Surface Water Supply @ Groundwater Supply

Flood Management Ecosystem

Water Quality

Recreation

Hydropower

Community & Equity

L |dentify Strategies @

G- B
Evaluate Strategies
L _ February
Prioritize & Meeting
Recommend Strategies Topics
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Modeling Analysis Summary

SW DSM

SONET (Sonoma Water Resiliency Network Evaluation Tool)
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AMode

Ing was conducted

using a watersheewvide

Sonoma
Water

Results

¥ 1200 G

| Main Dashboard | Russian River | Sonoma Aqueduct | Results | Pipe Failure | GW Banks | FlowDash

Moving Average Summary SUM | Reset Average Computations on:
. Baseline” oW dsity 08 G Ageney Shortages | SUM
Simulation Settings RCY Demands on Fm
- the Sonoma
w System Demand:
ro O I C I I l O e a.l I - e = Hom damands et Facton of deman)
Al Inflows UM DESAL AVG= TIT35allyr Aqueduct
ﬂ A Aqueduct Imported (SW) Local shortage
o y— Contract Usage:
— T ﬂ SonomaW  SantaRosa B = i e —
ain Deliveries 026 04 0% 006 ]
. A ®| MFMendocino [ r I [ i
g 001 0041 0% | 0 = & 4 A
MF Senoma ﬂ A oo ‘vi«bi 47) ; % iri
Valleyofthemoon Ly =" g S % e G N BV 5 A L2
Avsilable for Diversion | SUM e 07 0048 078 02 v g ¥ A .
indsor RR Diversion ‘éf' A
Russizn fiver Upstream Collectors sonoma T—— — | — ,rJ T 4 D Model domain
; o T &
- . . Both Collectors Diversions. | SUM L] Smaben 0027 00n T R ] : } D Flow node basins
! I m ndividual Collectors Diversions: SUM ol wi N —
SRA SR daily RohnertPark T ] - D ol - -
1 fu tu re C I I ate p rOJ e Ctl O I I S Russan River Outto Ocean SUM = 006t 0026 F] 0’ | 6ges Calibration basins
GW Storage Cotati | ) e [k 1 O Flownodes and gages fa
Y . o013 om 05 03 0 £ 2@ cxi X
N n n RIK = 3 Calibration gages
Sonoms Water Wells W SOM petzluma : |
ally simulation =) = w |5 |Tea s — sueams j
— == o $s North Marin o =T = « Mainstem Russian River |;
s on [3 08 037 0
Sonoms Water Agency Storage o e T ==
= TV 035 o (¥ 0B | ppets
MWD
Deficit start at [AF) Staf to Nic aly SYS STORAGE Forestville —
[T 00084 7 -~
MMWO D, oo 000027
P e Mo End of May Sorage o8 N

demand and operational
assumptions

AAnalysis of results in
comparative mode

Russian
River
., Basin

@ Resilience  Russian River Watershed

39°230'0"N

39°00"N



HECResSIm

What is HEC-ResSint?

A USACE Hydrologic Engineering
Simulation model

A Water balance accounting model smm. wmen come e oo s me wo e el e s

RS
s

|
"

AWatershed natural flows

Almports

ASystem losses

FLOOD CONTROL RESERVATION (1000 acre-feet)

S Bk BB

A Handles complex reservoir operations SEHEHI N eermeee L AL

U Flood Operations

U Water Supply Operations
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Russian River HEResSIim Network

Input/Output Flow Locations: mainly correspond to USGS stream
gages along the Russian River and Dry Creek
A Imports

o

Potter Valley Powerhouse

A Local flows

o

O O O OO0 Oo0OO0o0O0o

0o

Calpella(USGS 11461500)

Lake Mendocino Inflow (USACE)

West Fork (USACE, previously USGS 11461000)

Hopland (USGS 11462500)

Cloverdale (USGS 11463000)

Healdsburg (USGS 11464000)

Lake Sonoma Inflow (USACE)

Dry Creek Geyserville (USACE, previously USGS 11465200)
Dry Creek Mouth (USGS 11465350)

Hacienda Bridge (USGS 11467000)

A Simulates storage and releases at Lake Mendocino and
Lake Sonoma
o0 Flood releases
o Water supply releases to meet minimum instream flow
requirements
A Simulates flows on the mainstem of the Russian River and
Dry Creek (no tributaries)

Ty
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Russian River HEResSIim

Primary Model Assumptions for the Russian River Watershed Resiliency Pilot
A Hydrology (System gains nodes in figure)
o Daily modeled unimpaired flows from the USGS Basin Characterization Model (W¥¥32000) fo
41 CMIP6 future climate scenarios
A System LossesSystem losses nodes in figure)

0 Agricultural losses:

o Historical based on applied water estimates developed in 2013 Davids Engineering stud)
(available upon request)

o Future projected based on increase potential evapotranspiration calculated in BCM

o No new agricultural fields assumed

o Municipal and Industrial
o Historical based on 2023 reported use
o Projections based on available Urban Water Management plans

o Other Losses
o0 Based on observed gage water balance (riparigm-swinteractions,etc)

A Russian River Operations

Flood
A Lake Mendocino 2025 Water Control Manual Update

A Lake Sonoma 2022026 Minor Deviation
Water Supply

=

T~

A Time-Limited Petition Proposed Hydrologic Index: Lake Mendocino Storage Thresholds
A Minimum Instream Flows: D1610 with BO Recommended Summer Adjustment

A Sedimentation
A 2050 bathymetry for both reservoirs based on sedimentation estimates

/..U’.(‘
Pillsbur

el Ri

\i PG&E
~ Project”
—

Node # Name

-

Potter Valley Project

Calpella

Lake Mendocino

East-West Ict

Hopland
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Lake Sonoma

=0 0 B [ [V P ) [N

Dry Creek Geyserville

-
o

Dry Creek Mouth

11 Dry Creek - Russian River Jct

12 |SCWA Diversion

13 Mark West Creek Jct

14 Hacienda

@ Flow Junction

A Reservoir Junction
&> System Losses
==l System Gains
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Eel River Tunnel Diversions
Primary Model Assumptions for the Eel River Diversion Operations Resiliency Pilot

1) PGE License Amendment Application (2025) Operation|
o0 Scott Dam and Cape Horn Dam in place
o PVID receives 2020 average requested deliveries
0 Assumed for 195@034 of simulation

Minimum Instream Flows East Fork Russian River at Powerhouse

[l ! ]
CB8n 73 SEE0MA §

F
g a8 .
» 3 0w w P e D® 8 moD

~| PG&E Project Faci

ilities

mmmmm

mmmmm

PERIOD CLASSIFICATION y
From Through Normal Dry Critical Y e
October 1 April 141 35 cfs 35 cfs 5cfs .
_ Scott Dam in Spill Condition?:
April 13 May 14 35 cfs | 25 ¢fs | 5 cfs
Scott Dam not in Spill Condition’:
5cfs ‘ 5cfs ‘ 5cfs
Scott Dam in Spill Condition?:
75 cfs | 25 cfs | 5 cfs
L SRR Scott Dam not in Spill Condition®:
5cfs 5cfs 5cfs
July 1 September 30 5cfs 5cfs 5cfs

2) New EelRussian Facility (N ERF) Operations NERF Operation Rules (Flows values are Eel River flows at NERF diversion)

0 Scott Dam and Cape Horn Dam removed I R G M T N R

. . Oct 1- Dec 31 Jan1-Feb 29 Mar1 - May 31 June 1 - Sept 30
0 Assumed for 2032100 of simulation T—— 200 - s s
Diversion
Rate (% of 20% 30% 20% 20%
flow)
@ Resilience = Russian River Watershed Additional  Require 1 freshet N/A N/A N/A
Rules over 500 cfs

et e emie e ——..2MaticC
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Lake Mendocino Storage under Future Projections (All Projections)




Lake Sonoma Storage under Future Projections (All Projections)
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Lake Mendocino and Lake Sonoma Storage

under Future Projections

Significant Droughts
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Lake Mendocino Storage under Future
P rOJ eQI.lts g%cg §Iimate >>

Future Climate >>

Lake Mendocino Storage - October 1st
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Lake Sonoma Storage under Future Projections

Historical Climate >> Future Climate >>

Lake Sonoma Storage - October 1st
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Maximum Average
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Sonoma Water Resiliency Study
DRAFT System Schematic Legend

O n O a . "k G il
3 &£ Pumps water
. 'up’v}wlep ' River Collectors
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A Water Contractors: D i
A Cities of Santa Rosa, Petaluma, Rohnert Park, "
Cotati, and Sonoma, Town of Windsor, NMWD, - e, e | B
Valley of the Moon Water District . Nl
. . L | ": ) S@, Moen
A Other Water Transmission System L
Customers: "

A Forestville Water District, CalifornidAmerican
Water Company (LarkfielVikiup area),
Kenwood Village Water Company, Lawndale
Mutual Water Company, Penngrove Water

Company,

[ wr 3/21/2023 _—
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HECResSinand DSM Model Comparison

Eel River Annual Imports Lake Mendocino Storage
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Marin and North Marin Surface Storage

AStatistics across 41 GCM simulations

MMWD Total Surface Storage
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Surface Water Supply: Key Findings

AUpper Russian River water users will experience growing water supply reliabilit
challenges

A Reduced Eel River imports due to: leg_PVP decommissioning, (2) loss of upper watershed
snow storage, (3) more variable Eel River hydrology

A Potter Valley water supply for late springummer agriculture uses will be unavailable in
many years without substantial adaptation

A Lake Mendocino storage will experience greater frequency of low storage due to increase
demand and more extreme drought periods

A Ability to maintain Lake Mendocino releases for downstream Russian River uses will be
challenged in some years

ALower Russian River water users are less impacted, but longer and more sever
droughts will stress the system

A Lake Sonoma is stressed more in the future, but appears capable of supplying lower river
and Sonoma Water transmission system customers

A Several future projections result in simulated storage lower than historical lows
A Operational adaptation and water management could lessen impacts

@ Resilience Russian River Watershed



Informing Adaptation Strategies for Surface Water Supply

AUpper River strategies that address greater seasonal and annual variabilil
In flows Is critical to maintain reliability

A Storage, conjunctive use, demand management

ALower River strategies that address longer and more severe droughts
AMulti-year drought options such as regional water banks

@ Resilience Russian River Watershed
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Technical Analysis: 0veFV|ew and Q&A

Start Time: 2:15 PM
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TIME TOPIC PRESENTATION Q&A
12:25PM |Logon

12:30PM | Climate & HydrologyAnalyses 30 min 30 min
1:30PM | Surface Water Supply 20 min 25 min
2:15PM | Groundwater Supply 15 min 15 min
2:45PM | Flood Management 15 min 15 min
3:15PM |Ecosystem & Water Quality 15 min 15 min
3:45PM |Equity 15 min 10 min
4:10PM | Recreation & Hydropower 10 min 10 min
4:30PM | Adjourn
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Resilience Planning Groundwater Supply

3. Assess
Vulnerability
|

* -
(1) Future Climate Scenarios Identify Strategies D
> = @ -
@ Watershed Hydrology Evaluate Strategies
' - _ February
Water Resource Vulnerability Prioritize & Meeting
Surface Water Supply i Groundwater Supply ]_ Recommend Strategies Topics

Flood Management Ecosystem

Water Quality Recreation

Hydropower Community & Equity
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Overview of Data Sources to Support GW
Vulnerability Analysis

ASources of information to support Russian — ngggﬁ
River Water Resilience Pilot:
AGSFLOW model for Russian River watershed S
_ anta Rosa

ASanta Rosa Plain GSP Plain GSP
ASonoma Valley GSP
APetaluma Valley GSP

AGSPs used to support evaluation of; Sonoma
AHistorical and projected water budgets Valley GSH
AGroundwater (GW) supply vulnerabilities — /

Valley GSH ——,
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