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Location:

Santa Clara Valley Water District
(

SCVWD): San Jose, California

Introduction

History:

1996: Guadalupe Creek Resource
Conservation District (GCRCD) files
complaint against the SCVWD alleging
that the district’s use of its water rights
degraded fish, wildlife, and water
quality.

1996-2003: Negotiations and
investigations lead to settlement

agreement: “Fish and Aquatic Habitat
Collaborative Effort” (FAHCE) to develop

new operating rules for 7 SCVYWD
reservoirs

2017-2019: SCVWD to file CEQA report

Goal:

Improved habitat conditions for
steelhead trout and chinook salmon.
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The System
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Introduction

Location:

Santa Clara Valley Water District
(SCVWD): San Jose, California

History:

1996: Guadalupe Creek Resource
Conservation District (GCRCD) files
complaint against the SCVWD alleging
that Valley Water’s use of its water rights
degraded fish, wildlife, and water
quality.

1996-2003: Negotiations and
investigations lead to settlement

agreement: “Fish and Aquatic Habitat
Collaborative Effort” (FAHCE) to develop

new operating rules for 7 SCVYWD
reservoirs

2017-2019: SCVWD to file CEQA report

Goal:

Improved habitat conditions for
steelhead trout and Chinook salmon.
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Adults Spawn in
Freshwater

Eggs hatch and rear in
freshwater

Juveniles emigrate to
the ocean

Adults mature in the
ocean and return to
freshwater to spawn.
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GROWTH AND
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Steelhead

Chinook

Immigration
Spawning

Egg Incubation
Fry Rearing
Rearing
Outmigration

Immigration
Spawning

Egg Incubation
Fry Rearing
Rearing
Outmigration

FAHCE Lifestage Timing e

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun




FAHCE

FIGURE 4
GUADALUPE RESERVOIR FAHCE OPERATION RULE CURVES
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Process Habitat metrics

Key uncertainty

Depth, ve
width
Habitat unit
suitabilit

How to reconcile the river system
e e and the habitat scale?

Based Approaches, Editor(s): Alex J. Dumbrell, Rebecca L. Kordas, Guy

Woodward, Advances in Ecological Research, Academic Press, 2016 What are the key un Certain ties ? 9



WEAP model

Converted to daily from
existing monthly model

Operations
and response
strategies

Relationships
between
variables in
model

. Metrics of

performance

Current Operations to supply
demands

Set of scenarios

WS = &
-1
o Rl

Monthly Local Demands

|

m)

Import Water Allocations
from CalSim
Daily Inflows to Reservoirs
Urban catchments
Habitat/flow relationships

Seismic Restrictions
Monthly Local Supplies

LSAA Bypass Flow
Requirement

Reliability and coverage
Delivery reliability
Unmet demands
Groundwater & surface water storage

Habitat metrics: flow, temperature,
suitability

10
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HEC-RAS models

Cross-sections in HEC-RAS
relate streamflow to

velocity
and depth

New critical riffle transect at representative cross section

Cluster Distance

Cluster cross-sections into
three habitat types (riffle,
flatwater pool) based on

channel geomorphology

All XSs (n = 2649)
Complete-Linkage Cluster Method k = 3

Result of clustering of HEC-RAS cross-sections into three habitat types

Select “representative”
cross-section for the three
habitat types in each
stream reach
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b o Riffle (n = 47, 32.4%) f

e Flatwater (n =70, 48.3%)
® Pool (n =28, 19.3%)

Ternary plot showing HEC-RAS
cross-sections in river reach



Habitat Types

Select “representative”
cross-section for the three
habitat types in each
stream reach

Profile View
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o
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o Riffle (n = 47, 32.4%)
e Flatwater (n =70, 48.3%)
» Pool (n =28, 19.3%)
Ternary plot showing HEC-RAS
cross-sections in river reach
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Adaptive management

Biological Evaluation Framework
AgE= 7
Substrate

—>  Flow —  Temperature \ Cover

Hydraulic modeling with HEC-RAS to define Suitability curves and thresholds

flow-depth and flow-velocity relationships (by life stage and species)
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Summary of habitat metric variables in WEAP

At each stream reach:

—Thalweg & average depth and velocity
—Depth threshold achievement

—Daily average temperature

—Area of each habitat type

—Other variables (cover, substrate, etc.)
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Example: Flow -> Thalweg Depth
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Habitat suitability index, composite and availability

At each stream reach, per habitat type, per fish life stage, per fish species:

W Lookup Function Wizard =N =] PY
Steelhead Adult Spawning Velocity HSC for FAHCE EIR
Looks up the value of an independent variable (X). and returns a value for a corresponding dependent variable (Y). Tip: You
1.00 ? s can copy a two-column or two-row array of X-Y points from Excel and paste into the X-Y table below.
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Habitat Suitability Index: For depth, velocity, temperature, cover, substrate embeddedness in
relevant life stage

Composite Habitat Suitability Index (CHSI) = Geometric mean of relevant habitat suitability
indices, in relevant months for life stage

Habitat Availability Index (HAI) = CHSI * area of reach* % habitat type in reach

Passage extent and frequency: upstream passable length for immigration and emigration



Adult Immigration Passage Extent
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Spawning and Incubation Habitat Suitability and Al as e [/ E
Availability =Rl F =

POI 3 POI'1

HEC-RAS

r Dy SRR
. i Area
~——— % Pool, % Run, % Riffle —— XSperhabitattype

Incubation conditions
must be met for entire
—» incubation duration

= gE= » : . Daily average temperature \
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WEAP

Daily Flow at Nodes
HEC-RAS Water Temperature Model Field Data Collection

Daily Temperature
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Scenario Development

Foundation
Hydrology
Hydraulics

Levers to Pull
Reservoir Releases

Management Objectives

Changes Through Time
Water Supply Demand
Infrastructure Improvements

WEAP
PLATFORM

Groundwater Juvenile
Recharge Rearing

0 £ 5§ N

Adult Passage




FAHCE Plus

FIGURE 4
GUADALUPE RESERVOIR FAHCE PLUS OPERATION RULE CURVES .
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FAHCE Plus

S
o

w
wm

More frequent pulse flows in
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WEAP by the Numbers

— Rive (46)

— Diw n (28)

A Reservair ir (38)

B Groundwater (3)

* Oth r Supply (13)

® Demand Site (103)

® Catchment (39)

@ vastewater Treatment Plant
- Runoff/Infiltration {66)
— Transmission Link (246)
— Return Flow (77)

BwRun of River Hydro

“® Flow Requiremen t(32)
# Streamflow Gauge (22)

39 points and reaches
of ecological interest

4,602 result variables
about habitat suitability
and availability (118
variables x 39 POls)

37,023,090 result values
per scenario



Outputs
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Collaboration is Key

California

Regulators Biologists

Modelers

Agency

Operators

Engineers
Federal

Regulators

Planners

Stakeholders
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Key insights

From the process

A collaborative environment is important to

discuss technical approaches, balanced with
a focus on production.

Flow management is an entry point for
habitat improvements in systems with
storage and conveyance infrastructure.

Defining realistic operation rules is required
for integrating reservoir management as an
habitat restoration measure.

From the outputs

Scenarios that focus on habitat create

challenges to achieve other water
delivery objectives.

At least a daily timestep is needed to

model scenarios of reservoir storage
and release.

(L

From the modeling tools

This work demonstrates a novel tool
for integrated water resources
planning giving ecosystems a seat at
the table and providing water
managers the context they need to
weigh trade-offs.

Integrating modeling approaches,
such as WEAP, hydraulic metrics and
habitat assessment, can help in
resolving complex water
management challenges.



Questions?

For more information:

» Chalmers D, Escobar M, Forni LG, Nishijima J,
Layng L (2023) Application of watershed-scale
habitat modeling and decision-support tools for
reservoir reoperations in coastal northern
California. PLOS Water 2(6): e0000069.
https://doi.org/10.1371/journal.pwat.0000069

» Stockholm Environmental Institute (SEI)

SEI Stockholm

P 1 Environment
U Institute



https://doi.org/10.1371/journal.pwat.0000069

