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Concept of Old and Middle River Flows

Old and Middle Rivers = OMR

Three tiers of export water

Majority of time = north to south through OMR

OMR can be positive or negative
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Seasonality of Fish

Salvage data from WY2010-2023

Oct

Nov

OMR Management Season

Dec Jan Feb Mar Apr May Jun Jul Aug Sept

Fall Run Chinook

Juvenilesin delta
Observed salvage

—

Late Fall Run Chinook

Juvenilesin delta
Observed salvage

Winter Run Chinook

Juveniles in delta
Observed salvage

Spring Run Chinook

Yearlingin delta
Juvenilesin delta
Yearling salvage
Juvenile salvage

Steelhead Juveniles in delta
Observed salvage
Delta Smelt Adults in delta

Larvae/Juvenilesin delta

Observed salvage

Longfin Smelt

Adults in delta

Larvae/Juvenilesin delta

Observed salvage
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Where are fish
coming from?
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Layers of Export Management

Infrastructure capacity

» Maximum export rate that infrastructure can safely support

Storm Flex Operations

2020 CESA ITP (CDFW; SWP only)
* OMR range —1,250 to —5,000

2019 BiOps (USFWS, NMFS)
* OMR range —2,000 to —5,000

D-1641 (State Water Resources Control Board)

» Water quality and flow criteria

Drought Operations

Minimum Exports

* 1,500 cfs combined exports to meet health and safety needs, critical refuge supplies, and senior water right holder

obligations
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Water Rights Decision 1641

Bay-Delta Standards pRAFT

Contained in D-1641
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Types of OMR Management Approaches

* Ecosystem response: First Flush migratory period

* Real-time species entrainment response
— Monitoring or salvage detections

* Minimizing entrainment risk using environmental

surrogates
— Temperature => Life Stage |
— Turbidity => Presence pe =
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OMR Levels

Grimaldo et al 2009
 OMR management
elta smelt L-::rngﬁn smelt
_-. y=-16.4x + 3753 3 1@ y = 0.4525¢00037x
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OMR flows (cfs)

* More positive OMR = less entrainment risk
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Delta Smelt Conceptual Model

IEP MAST 2014

Tier 1 - Landscape Attributes

W : t Upstream migration

I n e r after first flush
Erodible Sediment Supply, Proximity to Ocean, Proximity to Discharges,

Proximity to Diversions, Bathymetry (Proximity to and Extent of Shallow Areas)

Tier 3 - Habitat Attributes
ation, Temperature,

Spring w

Tier 4 - Delta Smelt Responses

Spawning in S :
fresh water Adults —pawm: Eggs &
Larvae

Tier 5 - Life Stage Seasons

Survival December-May March-June
(Spring)

Growth

September-December June-September Survival
(Fall) (Summer)

Subadults — juveniles
Survival Growth

Food, Predation, Size and Food, Predation, Temperature
Location of LSZ, Toxicity Harmful Algal Blooms, Toxicity
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Longfin Smelt Conceptual Model

Sacramento-San Joaquin Watershed ( ) Petaluma Napa—Sonoma Sacramento-San Joaquin Watershed
T Watershed 1

Napa- Sonoma

( A Petaluma
Watershed

~¥%. SanJose (Coyote)

- : San Jose (Coyote)
. 2019 [atershed _ : % !  Watershed

-------

Annual larval entrainment loss estimates:
) S VR R e e S « 0.5-2.9% (avg 1.5%): Kimmerer and Gross (2022)
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Chinook Salmon Routing and Survival

Two routes at which juvenile salmon
can enter the Delta:

— Sacramento River

— Yolo Bypass

Fish can enter the interior Delta from
the Sacramento River through:

— Delta Cross Channel

— Georgiana Slough

— 3-mile slough

Interior Delta is associated with low
survival
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amento River




Winter-run Chinook Salmon Conceptual Model
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Winter-Run Life-Cycle Conceptual Model

Sub-Model Map

Holding & Spawning

Eggs Fry Smolt Adult
Migrating
Fry Smolt Adult
Fry Smolt
Ocean

Adult

Tier 5: Location

Bay-DeIta (Tidal Estuary - Sacramento to Delta & Bay, including Tidal Marsh)

Rearing Outmigrating
Survival (Abundance), Timing (Migration), Growth [Condition)
Al 2 ;1 Hy H. LR Hy LA
I : IH i p.!c.d Stranding I Pathogens/
Toxicity/  predation & Availability & Risk  yyper Discase
rier3: COMtaminants  competition Refuge Habitat ~Quallty  guimigration| Temperatuf Entrainment
Habitat & DO -
e Cues Risk
| 1 1 || I
Artificial Tidal Wetland | Proximity to
Structures Network Hydrology Water Diversion
G Erodible i Geomorphology Operations
Contaminant Supply j
Dischiange I Climate
Tier 1: Landscape Attributes

Johnson et al. 2017, Windell et al. 2017




Spring-run Chinook Salmon Conceptual Model

» Conceptual model for fry and smolt in the Bay-Delta will

likely be similar to winter-run g | 8 i
‘-0“‘ I \“'"bt”.c Ifln::r::::::lh:)ll::bu tion
« Key differences with winter-run: TSP i
e O'P' N @lg®® Dependent Population
. Timing N » u‘Ub'\,t'.“ eeeead lndepenqem Popl.:llllnn
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— Multiple populations 2
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Knights 3 &q.‘\“é

Landing |

Life Stage Event JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Adult spawning migration _

Adult holding
Spawning
Incubation ‘

Fry emengence Pacific CVP & SWP
Juvenile rearing Ocean facilities
YOY outmigration
Yearling outmigration
Figure 3 Natural CVSC life history timing. Light grey boxes show the entire timing window for each life stage event and the darker
grey boxes show the event peak timing. YoY = Young-of-the-Year which corresponds to juveniles that outmigrate from the natal
tributary as fry or sub-yearling smolts and enter the ocean within their first year. Yearling juveniles are fish that spend an entire year
in the natal tributary before outmigrating to the ocean in the following fall, winter and spring. i x
Service Layer Credts: 0 §5190 380 50 TED
Sources: Esr, USGS, NOAA T
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Central Valley Steelhead Conceptual Model

Life stage Life-History Expression Life stage Outmigration

Abundance Productivity Diversity Spatial Structure Abundance Productivity Diversity Spatial Structure

Tier 4: Population Response Tier 4: Population Response
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Calculating OMR

 Two USGS Monitoring Locations

— OlId River at Bacon Island
— Middle River at Middle River

« Sum of the daily average tidally filtered flow
— The Godin filter, a low-pass digital filter

.......
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Calculating OMRI

STOCKTON
°

« OlId and Middle River Index (OMRI)

— Mass balance calculation on flows in the
South Delta

— Function of exports, San Joaquin River
flows, assumption on local use, and
physical structures in the Delta channels

 Different actions can have a
different averaging period
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Water Year 2022 (Critically Dry)
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Water Year 2023 (Wet)
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Water Year 2024 (in development)

USGS OMR and OMR Index
Daily Average for 2023/2024 through February 15
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Questions?
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