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Presenter
Presentation Notes
Good morning everyone. My name is Joe Forbis, and I am the Acting Chief of the Water Management Section in the Sacramento District of the US Army Corps of Engineers. 
You all remember my predecessor Christy Jones, who took advantage a opportunity to work for the CA Dept. of Water Resources in emergency management. Her participation in this project will be greatly missed. And for better or worse, you are all now stuck with me.
First I’ll start off by talking to you about how we in Water Management at the Sacramento District are doing some preliminary screening work for forecast-based operations implementation into water control manuals using a modernization matrix.
In our office, we just call it “The Matrix” because we’re a bunch of nerds and find that funny.


Agenda

« Background on Modernization Matrix
e Matrix Category Development
 Forecast-Based Operations Screening Process
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Background

« May 2015 - Coordination with David Ford Consulting
to help develop the initial framework for prioritizing
water control manual updates, i.e. a modernization
matrix

 July 2015 — Presented Modernization Matrix to the

Sacramento District Corporate Board, and it was
well-received

 February 2016 — Weekly meetings were scheduled

by the reservoir operator team in SPK Water
Management to further the development of the

matrix

®
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Presenter
Presentation Notes
We wanted to find the most effective way to update our water control manuals (specifically the water control plans) to enhance the multi-purpose operations at the projects that have real potential
This would hopefully result in a prioritized list of which water control manuals to update first


Matrix Categories

Drought Contingency Plans
Seasonal Frequency Analysis
Forecast-Based Operations
Probable Maximum Floods
Climate Change Impacts
Target Level of Protection
Variable Flood Storage

®
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Presenter
Presentation Notes
The potential actions that we screen our existing water control manuals for fall into seven categories:
Drought contingency plans (how the Corps can assist, under existing authorities, during a drought)
Seasonal frequency analysis (assessment of flood risk during seasons other than winter that can shape the size of the flood control space)
Forecast-based operations
Probable maximum floods (updating the largest flood that is possible in an area can affect the required flood control space)
Climate change impacts (could mean less smaller rain events, longer dry periods, and heavier large events)
Target level of protection (to help meet current standards of 1/200 year event for urban areas when USACE projects are currently less)
Variable flood storage (updating methods of using basin wetness, upstream storage credit, and snowmelt forecasts)


atrix — Assessment Progress

Modernization Action Potential - By Project

Project

ISACRAMENTO RIVER BASIN

Gross Pool
{ac-ft)

Shasta 4,552,100
Oroville 3,538,000
Folsom

New Bullards Bar

Indian Valley

|Black Butte

IEng lebright

|SAN JOAQUIN RIVER BASIN

New Melones

Don Pedro

New Exchequer/ McClure

Friant/Millerton

Camanche

New Hogan

317,100

Climate Change
Assessment

Modernization Action Potential

Level of Protection
Assessment

Variable Flood Control
Space Assessmant

Notes

Drought Contingency |Seasonal Freque| Forecast-Based Operations PMEPMP
Plan Update Analysis Assessment ta

Possible dam raise

Interested in Forecast-Based Ops

Interested in Forecast-Based Ops; Possible new low outlet

Interested in changing WCD draw down

Possible raise to ungated and gated spillway

New reservoir upstream will change WCD

|Buchanan/Eastman

150,000

Hidden/Hensley

Tulloch

Farmington

Los Banos

|Big Dry Creek

IMa riposa

IBenr

|Burns

Owens

TULARE LAKEBED BASIN

Interested in re-allocation of water (adding conservation space)

Pine Flat

1,000,000

Isabella

568,100

Terminus/Kaweah

185,600]

Dam being raised; new spillway

Success

82,300]

TRUCKEE RIVER BASIN

Martis Creek

|Boca

[stampede

IProsser

|RUSSIAN RIVER BASIN

Possible dam raise

Possible restriction due to dam safety; Construction starting 2017

Dam Safety Construction beginning in 2016

Coyote |

\\Warm Springs |

ICENTRAL COAST BASIN

Del valle |

LEGEND

Action - Easy to implement

Action - Medium Difficulty to Implement

BUILDING STRONGg,



Presenter
Presentation Notes
Here is the summary table for the Matrix. 
We’ve addressed drought contingency plan updates and forecast-based operations assessments so far, and we’re in varying states of progress for the other categories.
For each category, we’ve color coded each project based on the level of difficulty we foresee a water control manual update to be.
If you see the legend at the bottom:
Blue means there is no need to act
Green means it would be relatively easy to implement
Yellow corresponds to a medium level of difficulty, and
Red means that we expect it to be relatively hard to implement
I’ll get to how we arrived at the designation for each project on the upcoming slides


Matrix — FBO

Project

(1)

Is this a dam that
has a controlled

Gross Pool (ac-

ft
) outlet?

Ranking for
Column (1)

(2)

Is this project
currently operated
for flood control
only?

(3)

Are there dam safety
concerns at the
project that has

changed operations

temporarily?

Ranking for
Column {2)

Ranking for
Column (3)

(4)

Is the project
considered a re-
regulation
project?

Ranking for
Column {4}

SACRAMENTO RIVER BASIN
Shasta 4,552,100 YES, 1 NO 0 NO 0 NO 0
Oroville 3,538,000 YES 1 NO o] NO 0 NO 8]
Folsom 977,000 YES 1 NO 0 NO 0 NO 0
New Bullards Bar 966,000 YES 1 NO 0 NO 0 NO 0
Indian Valley 300,600 YES 1 NO Q NO 0 NO 0
Black Butte 136,200 YES 1 NO o] NO 0 NO 0
|Englebright 70,000 NO 0 N/ & Q NO 0 NO Q
SAN JOAQUIN RIVER BASIN
New Melones 2,420,000 YES 1 NO a NO 0 NO Q
Deon Pedro 2,030,000 YES 1 NO 0 NO 0 NO 0
New Exchequer/ McClure 1,024,000 YES 1 NO 0 NO 0 NO 0
Friant/Millerton 520,500 YES: 1 NO 0 NO 0 NO Q
Camanche 417,100 YES 1 NO 0 NO 0 NO 0
New Hogan 317,100 YES s NO 0 NO 9} NO 0
|Buchanan/Eastman 150,000 YES 1 NO 0 NO 0 NO 0
IHidden/Henslev 90,000 YES 1 NO 0 NO a NO 0
ITu\[och 67,000 YES 1 NO Q NO 0 YES 50
[Farmington 52,000 YES 1 YES 50 NO 0 NO Q
Los Banos 34,600 YES 1 NO o] NO 0 NO 0
Big Dry Creek 30,200 YES 1 YES 50 NO 0 NO 0
[Mariposa 15,000 NO 0 NfA o] NO 0 NO 0
|Bear 7,700 NO 0 N/ A 0 NO 0 NO 0
[Burns 6,800 NO 0 N/A Q NO 0 NO 0
Owens 3,600 NO 0 NjA o] NO 0 NO 0
TULARE LAKEBED BASIN
|Pine Flat 1,000,000 YES 1 NO 0 NO 0 NO 0
Isabella 568,100 YES 1 NO Q YES 50 NO 0
Terminus/Kaweah 185,600 YES 1 NO 0 NO 0 NO 0
[Success 82,300 YES 1 NO Q NO 0 NO 0
TRUCKEE RIVER BASIN
Martis Creek 20,400 YES 1 YES 50 YES 50 NO 0
Boca 41,100 YES 1 NO Q NO 0 NO Q
Stampede 226,500 YES o NO 0 NO 0 NO 0
Prosser 29,800 YES 1 NO Q NQ 0 NO 0
RUSSIAN RIVER BASIN
Coyote 116,470 YES 1 NO 8] NO 0 NO 0
Warm Springs 381,000 YES 1 NO 0 NO a NO 0
CENTRAL COAST BASIN
Del Valle 77,000 YES 1 NO o] NO 0 NO 0



Presenter
Presentation Notes
This is a screenshot of the left side of the forecast-based operations sheet of the matrix.
We organized it so that we have:
The name of each reservoir
The gross pool volume of each
Followed by the questions we use to help screen the projects, and
The value assigned to each answer (we call them “rankings” in the matrix)
The bolded projects are ones owned and operated by SPK


Matrix — FBO Assessment Process

1. Start by asking questions that eliminate certain
reservoirs where FBO implementation would be
extremely unlikely:

« “Does the dam have a controlled outlet?”
« “Arethere dam safety concerns that have
temporarily changed the project operations?”

2. Follow with questions that address the ability of the
reservoirs to release water quickly and safely:
« “At what percent encroachment can the project
release at channel capacity?”
« “No. of days to evacuate max volume of flood

control pool at channel capacity with no
inflow?” (il

®
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Presenter
Presentation Notes
Let me try and walk you through a little bit of how we went through the screening process.


Matrix — FBO Assessment Process

3. Then examine the current state of the forecast data
and analysis:
« “Isthere aforecasted inflow to the reservoir
already being produced?”
« ‘“Is ahindcast already available to evaluate the
reliability of current forecasted inflow?”

4. Create the legend with corresponding scoring
range based on the number of questions and
possible score per question

=3
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Presenter
Presentation Notes
I’m only highlighting a few examples of the questions we are answering for the screening process, not every one. We have a total of 16 questions.


Matrix — FBO Assessment Process

5. Assign a score to each answer
« Thelower the number, the easier it would be to
update the water control manual for FBO based
on that particular aspect

6. Sum the scores

=3
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Matrix — FBO Assessment Results

Summary Table

Reservoirs 31

Type No.
Difficulty to Implement — Easy 2
Difficulty to Implement — Medium 8

®
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Questions or Comments

‘

Photo By Hans Marsen

Thank You

BUILDING STRONGg,

®




Bands or Buffer Zones In
CA Flood Control Reservoirs

FIRO Workshop el
June 28, 2016 e e -
Southwest Fisheries Service Center
La Jolla, CA

Joe Forbis, P.E.

Acting Chief

Water Management Section
Sacramento District

US Army Corps of Engineers

°.:ZusArrh:34'épjrp's of Engineers WS t Ty t\_\: b
I T _ < = a = = A y : 5
— - BUILDING STRONG, r S

T C = P S il Pine Flat Dam and Lake |
e A S T, T . = WL " F 4 <. ey g 5 e =



Presenter
Presentation Notes
Now, I want to move on and talk to you about how “bands” and “buffer zones” play out in flood control reservoirs in CA, specifically within the boundaries of the Sacramento District.


Agenda

Brief Introduction to USACE Flood Control Authority
What is a “Band” or “Buffer Zone”?

Water Control Diagram Characteristics

Water Control Diagram Examples
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Presenter
Presentation Notes
(read slide)
I apologize in advance if I briefly cover some topics that you are familiar with. I just want to make sure we’re on all the same page before I get into the details.


USACE Authority for
Flood Control Space

e Section 7 of the Flood
Control Act of 1944

 Prescribe flood control

rules and regulations for

all reservoirs where:

* Flood control is an
authorized purpose

« Reservoir was
constructed using
Federal funds

®
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Presenter
Presentation Notes
Section 7 of the Flood Control Act directs the Corps to prescribe rules and regulations for use of reservoir storage allocated for Flood Control at all reservoirs constructed wholly, or in part, with Federal Funds provided for this purpose.
Rules and regulations are found in the water control manual

The project owner is responsible for real-time implementation of the water control plan, but the Corps has authority to determine flood releases in the flood control space with input from the owner.


Simplified Diagram of Reservoir

Top of Dam

Surcharge Pool (Dam Safety)

Flood Control Pool

Water Conservation Pool
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Presenter
Presentation Notes
This is a simplified diagram of a reservoir that, if you’ve seen a presentation given by Christy, you probably have seen before.
For some projects, the size of the flood control pool is constant throughout the year.
However, for many projects within the Sacramento District boundaries, the flood control pool varies during year.
We’ll get into the details of what that looks like in a little bit.



What i1s a “Band” or “Buffer Zone” ?

« More commonly called:
« “variable (flood control) space” or
« “conditional (flood control) space”

e The space in areservoir (as depicted by a water
control diagram) where the top of conservation
can vary based on certain flood control
parameters

=3
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Presenter
Presentation Notes
When Christy told me that I was going to take her place on the FIRO steering committee, I said “that sounds great!”
When she said I’d be going to the FIRO workshop in La Jolla, I said “even better!”
When she told me I’d be presenting at the workshop, I said “I knew there was a catch.”
When she told me the presentation would be on reservoir “bands” and “buffer zones”, I said “…what are those, exactly?”

Typically, we don’t use the terms “band” or “buffer zone”. We use terms like “variable” or “conditional flood control space”. This is the space in the reservoir – during certain times of the year – where the top of conservation can vary based on certain flood control parameters.


Flood Control Storage Buffer Zone

Simplified Diagram of a Reservoir Typical Water Control Diagram

Top of Dam Ve

Surcharge Pool (Dam Safety) Emergency Spillway Release Diagram

Flood Control Pool

-----------------------------------------------
------------------------

Water Conservation Pool

OC.[ 0,
4/01, o
40/’ 07

J(I " 07

Se % 3

Note: NOT TO SCALE
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Presenter
Presentation Notes
Here’s the reservoir diagram again
Here it is, side-by-side, with a simplified water control diagram. This shows how the pool levels in the reservoir correspond to the curves on a water control diagram
The green-shaded area shows the portion of the reservoir where the top of conservation pool (or the bottom of the flood control pool) can end up.
This area is the “band”, “buffer zone”, “variable” or “conditional flood control space”. I’ll try to stay consistent with the “buffer zone” term.



Water Control Diagram Characteristics

« Common ways flood control space can vary in
water control diagrams:
 Date
 Upstream storage credit
 Basin wetness parameter
« Snowmelt parameter

« These highlighted variables create the buffer
zones

=3
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Presenter
Presentation Notes
There are a number of ways the flood control space in the reservoir can vary:
It can vary seasonally
It can vary based on upstream storage capacity
It can vary based on how wet the basin is
It can vary based on how much snow is expected to melt
Or it can vary based on a combination of all those things.

Upstream storage, basin wetness, and snowmelt are the variables that create the buffer zones.


Water Control Diagram Characteristics

 Upstream Storage Credit
 Reservoir(s) upstream of flood control project
whose empty space can count towards meeting
the required flood control space

« Basin Wetness Parameter
o Typically based on measured precipitation from
certain gages that indicate how saturated the
soil in the basin is

e Snowmelt Parameter
 Typically based on remaining snowpack that will
eventually melt and flow into the reservoir l

®
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Water Control Diagram Characteristics

Summary Table

Flood Control Reservoirs in SPK 30

Factor No.
Date 23
Upstream Storage Credit 5
Basin Wetness Parameter 8
Snowmelt Parameter 11
More Than One Buffer Zone Factor 6

BUILDING STRONGg,

®



Presenter
Presentation Notes
The reason the count is 30 and not 31 is because Englebright, which was included in the previous count, is not a flood control reservoir.


Water Control Diagram Examples

Locations of

Casper g
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Presenter
Presentation Notes
As you can see, the Sacramento District covers a lot more area than part of California.



Locations of

Water Control Diagram Examples
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Presenter
Presentation Notes
I chose to take a closer look at:
Oroville
Black Butte
Pine Flat
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