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Forecast Informed Reservoir Operations (FIRO) R&D

Current R&D

Weather forecast predictions viable for reservoir
management to increase water supply

» FIRO is R&D to define how
forecast information can be
implemented in water control
manual updates and practice

Enabled water supply to

23,000

more homes In Sprlng 2020 —

3rd’

driest year on record!

* at that time

FIRO viability assessed at
reservoirs through
collaborative process with
a variety of conditions

“FIRO Phase lll: National
Expansion Pathfinder”
extending nationwide in FY23

FIRO R&D: FY15-FY23
Congressional Add &

FY23 President’s Budget $44 5 M
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FIRO R&D Viability Assessments — Current Status [[=

U.S.ARMY
-
. PVA T
Lake Mendocino Bublished Published
Feb 2021
ep 20 Nov 2017
-
Work Plan PVA
Prado Dam Completed Published
Jul 2019 Jul 2021
New Bullards Bar & PVA
: Published
Oroville Dams 0 Dec 2022
-
Work Plan
Completed
Apr 2022
aks Dam
Develop Work Plan | Conduct Preliminary Viability Assessment | Conduct Final Viability Assessment |
I ite and Form : :
Select Site and Fo Publish Work Plan Publish PVA Publish FVA

Steering Committee

FIRO Viability Assessment Timeline



_ Collaboration is Key to FIRO Success il

 FIRO pilots are led by interagency Steering
Committees carefully formed with senior
representatives from stakeholder agencies and

academic partners
« Blend of engineers and scientists from research,

operations and regulatory perspectives
- Each agency responsible for supporting their

engagement
9,

CW3E
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< PNases of FIRO Research & Development E

Phase | — Lake Mendocino Phase || — Expanded Effort
- Oct 2014 — Dec 2020 - Oct 2019 — Dec 2023
- Initial FIRO pilot, defined - Added three more pilots:
viability assessment process - Prado Dam
and use of steering committees - New Bullards Bar/Oroville
- Preliminary Viability Dams
Assessment: Jul 2017 - Howard Hanson Dam
- Final Viablility Assessment: - Screening Process Development
Feb 2021 - USACE South Pacific Division

dams as testbed



FIRO Phase Il — Developing the Screening Process SPD Beta test |

U.S. ARMY

SPD Stage A Screening Results

27 (31.8%)

FIRO Stage A Screening
@ Prohibitive barriers to FIRO

© Significant barriers to FIRO

© Standard considerations to FIRO

Storage (million acre-ft)
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FIRO Screened Reservoirs
USACE South Pacific Division

« 85 SPD reservoirs screened in Stage A .
* 14 reservoirs eliminated from FIRO consideration .
« 13 reservoirs nominated for Stage B beta .

Stage A: Initial Screening
High-level site elimination

Outcome: Designation of barriers

_ Significant = Standard

Stage B: Suitability Assessment

Understanding potential benefits and level of effort of FIRO

yaye3s pue syadxa
U3 pue 1043 JO S|9A3| Suiseadu|

Outcome: Scored assessments of FIRO suitability across dimensions
of forecast skill, collaboration, operations, and environmental

Various possible outcomes and
recommended next steps

Stage B analysis in progress now
13 site reports will be produced in 2023
Outcomes include recommended steps
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FIRO Phase Ill = Applying the Screening Process Nationwide

U.S. ARMY
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FIRO Phase llI:

National Expansion Pathfinder
FY23-FY27

1. National forecast skill assessment and improvement

campaign (Putting the F in FIRO)
« Continued investment in Atmospheric River (AR) and other storm
type forecast improvements that have yielded significant benefits
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Filling Gaps in Pacific Weather Observations Observational innovations
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Zheng et al. 2021 BAMS
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wm AR Recon 21-26 Jan 2021 Sequence &I

_ Precip (in) by Forecast Hour (ST4 > 1in)
AR Recon Data Denial Valid: 29 Jan 2021, Lat: 34-37N, 122-119W

Experiments* o4 10P-5 I0P-6 I0P-7 0P-8
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U.S. ARMY

FIRO Phase Il 3

National Expansion Pathfinder
FY23-FY27

National forecast skill assessment and improvement

campaign (Putting the F in FIRO)
« Continued investment in Atmospheric River (AR) and other storm
type forecast improvements that have yielded significant benefits

Completion of Phase Il viability assessments to support

planned WCM updates

* Prado, Yuba-Feather, Howard Hanson, Lake Sonoma, Seven Oaks
Conduct full FIRO viablility assessment on Willamette
Valley, Oregon system of dams (14 dams in total)

« Willamette Valley dam operations are managed in coordinated
fashion from a single water management office




FIRO Phase III; i

National Expansion Pathfinder
FY23-FY27

4. Conduct full viability assessment of system of 8+ dams In

another region nationally
« EXxplore a region where different storm types (in addition to ARS)

are key to heavy rain and flooding (e.g., tropical storms/hurricanes,
long-lived thunderstorm clusters, Nor’Easters)

5. Conduct full viability assessments on two single dams in
other regions nationally
6. Apply FIRO screening process nationally across USACE

portfolio of dams

« Result will be identification of FIRO-suitable sites to help prioritize
future FIRO viability assessment efforts

U.S. ARMY



Projected Timelines for
FIRO Phase lll Efforts

Prado Dam

New Bullards
> 90,000 dams nation-wide (~ 740 operated by USACE) Bar & Oroville »
Lake Sonoma FVA
Willamette 7 ]
Oregon r :

| ol Seven Oaks
i Dam
= 3 Willamette
Basin System | Form SC
TBN 1 dam
(region #1) Form SC
TBN Basin
System Form SC

(8+ dams)

TBN 1 dam
(region #2) Form SC
23124 24125 25/26 26127 -

USACE South Pacific
Division (85 dams)

Slide courtesy Duncan Axisa/CW3E
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USACE FIRO-Specific Positions =

* Two national FIRO-specific positions created to support

FIRO R&D and implementation going forward
« National FIRO Program Lead: Cary Talbot
- Water Management Integration Lead: Joe Forbis




Lake Mendocino FIRO Benefits — WY 2020 7@

U.S.ARMY
Lake Mendocino Storage
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http://www.calmatters.org/

U.S. ARMY

Storage (acre-feet)

Lake Mendocino Storage for Water Year 2023

Precipitaiton (inches)
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Fhank you!

Cary Talbot == ;
s USACE FIRO Program National Lead\
Cary.A.Talbot@usace.armysmi
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