(|l v~
|

Daily D-1641 ks
Regulationsin .

~ "Nt
LS \~

FREEPORT

“Worth Bey Aquedon A f“" /
CalLite P AN

Nicole Osorio
04/04/2022

University of California, Davis

Collinsville

'F
G

e\ "
Chipps Island N
A —

S
o

Modeling Support Office,
California Department of Water Resources

BY
\\ e \.\‘\\_’5 “
UCDAVIS )
ENGINEERING @ D1641 Delta Salinity o s 9
Objective Locations Y e 5
e o G o
umping Plant | A
SACRAMENTO ~ SAN JOAGUIN DELTA 'cg'- . \Pumpk\. P

SRR IR {
TR “‘lﬁ""““ Deita Mendota Canal
I california Aquedn&\

Jayasundara, N. C., Seneviratne, S. A., Reyes, E., and Chung, F. I. 2020. “Artificial neural network for Sacramento—San Joaquin Delta
flow— salinity relationship for CalSim 3.0.” J. Water Resour. Plann. Manage. 146 (4): 04020015.
https://doi.org/10.1061/(ASCE)WR.1943-5452 .0001192

v




Outline




Overall research objective

Implement daily
timestep mode in the
CalLite: Central Valley

Water Management

Screening model




Daily timestep relevance
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Examples of other river/reservoir system
models with daily timestep capability
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Model setup: CalSim Il base is DCR 2017

Period

O

Water year 1997 (October 1996 to September
1997)

Spatial scope

=

North of Delta, Delta

Sacramento River inflow and Delta outflow

e

Driven by D-1641 requirements

South of Delta operations

&

Driven by historical timeseries

San Joaquin River inflow to Delta

-

Driven by historical timeseries

Channel routing

To be implemented



State Water Resources Control Board
D-1641 Standards in CalLite

(38
\!l
- \ 7. Delta Cross Channel

6. Rio Vista

— : Minimum Flow
1. Minimum required
delta outflow (MRDO)
2. Habitat
Protection \\\
Outflow 3. Salinity Standards —
CO, EM, JP, RS -

4. Export-Inflow (El) Ratio T

5. Apr15-May15

Hoang, R. 2016. “D1641 & Biological Opinion .” CA DWR, Sacramento, CA.



andards  pRAFT

Step 1: Review each regulation

nnnnnnn

[1] Maximum 3-day running average of combined export rate (cfs) Step 2: Note any Ianguage that mentions dally
Year Type All or rolling averages

Apr15 - | The greater of 1,500 or 100%
May15* of 3-day avg. Vernalis flow

Step 3: Update code and/or lookup tables

goal compare_sjrflow {!PulseExpCtrl < max (1500

00.0, AD SJR Pulse)}
lhs PulseExpCtrl

case VAMPexpCtrlON {
condition VAMP DLTSW == 1 .and. (month == Apr .and. day >= 15) .or. (month == MAY .and. day <= 15)
rhs max (1500.0, C_SJRVer_3dayavg) ! Using DAYFLOW SJR Vernalis data, NSO 01/20/2022
lhs<rhs penalty O }

case otherwise {
condition always
rhs 99999.
lhs<rhs penalty O }

LI
[Z] Error_evaluati

: Debug As o S 4 : R d d b d I
[2) Error_solving. R s te p . u n a n e ug | I IO e
|5) main_wsidi.w L
|5 > main.wresl Team % J
|5 main.wresl.pz Compare With >
z study.sty Replace With >
Dst":'” . DSS HDF5 Conversion
__study.config
|5 _study.config.ifs EXEOIESIUCY)
|5 callite.watch Properties Alt+Enter

[5 > Callite3_1_daily

T

Step 5: Review results and repeat steps 3-5 as
needed




The G-model and Jassby Equations were ANN
alternatives.

CalLite monthly CalLite Daily

Artificial Neural * Salinity - G-model
Network (ANN) * Empirical

 Steady vs unsteady state versions

- - * X2 position — Jassby equation

>

inputs

* Autoregressive lag equation
- o * Used by DWR DAYFLOW

input layer hidden layer output layer

ANTECEDENT FLOW-SALINITY RELATIONS:

APPLICATION TO DELTA PLANNING MODELS

by

Richard A. Denton, Ph.D., P.E. and Greg D. Sullivan, Ph.D.
Contra Costa Water District
Concord, CA

“K-M equation” is a misnomer according to Reed et al. (2014) December, 1953

Reed, D. et al. 2014. Panel Summary Report on the State Water Resources Control Board’s Workshop on Delta outflows and Related
Stressors, on the Internet at: https://cawaterlibrary.net/wp-content/uploads/2017/05/delta_outflows summary_report.pdf



https://cawaterlibrary.net/wp-content/uploads/2017/05/delta_outflows_summary_report.pdf

How is salinity standard compliance
tracked in real life?

Annual Emmaton compliance from 2016 to 2021
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Emmaton is under compliance using the
steady state G-model equation.

Compliance Rate WY 1997
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Rock Slough is meeting specified days
below 150 mg/L.

State of California - Department of Water Resources - Division of Operations & Maintenance - Operations Control Office Actu a I D a i Iy De |t a Wate r
Delta Water Quality Conditions Quality Controls

for the Sacramento - San Joaquin Delta and Suisun Marsh
Thursday, March 31, 2022

Flow/Operational Standard Current Status
% of inflow diverted 35 % 35 % 14 Day Average
NDOI, monthly average * >=7,100 cfs 9,557 cfs
Vernalis Base Flow, monthly average * >=710 cfs 950 cfs
Vernalis Base Flow, 7 Day average* >=568 cfs 853 cfs
Habitat Protection, X2/Flow 31 days at Collinsville 30 days
14 days at Chipps Island 14 days
Water Quality Standard Current Status
Days @ CCWD PP#1 w/ chlorides <= 150 mg/I 155 days 90 days
Export Areas for SWP, CVP, CCWD, et al <=250 mg/I Cl 43 mgl/l
Simulated G-model Rock Slough Water Days @
Quality Compliance WY 1997 Standard CCWD PP#1
Station w/

(days)

150 mg/|
Rock Slough 240 243

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/State-Water-Project/Operations-And-Maintenance/Files/Operations
Control-Office/Delta-Status-And-Operations/Delta-Water-Quality-Daily-Summary.pdf

chlorides <=
(2]
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Results — Two perspectives

* Daily simulated vs historical

* Monthly simulated vs historical

* Daily CalLite aggregated to monthly

* DCR 2017 CalSim Il

Department of Water Resources

CALIFORNIA DATA EXCHANGE CENTER

HOME | QUERY TOOLS | PRECIPITATION | RIVER FORECAST

science for a changing world

National Water Information System: Web Interface

USGS Water Resources
N2 pplc PUBLIC POLICY
N INSTITUTE or CALIFORNIA
t, objective, nonpartisan

PPIC Delta Water Accounting

Dayflow Results 1984 - 1996 )

Dayflow Results 1997 - 2020 &

Dayflow documentation 1955-1984 )
Documentation for Dayflow for the time period, 1955 - 1984.

Dayflow Documentation 1997 through present J§y




Daily Results — Reservoir releases
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Monthly Results — Reservoir releases
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Daily Results — NOD flows
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Monthly Results — NOD flows
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Daily Results — Delta
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Monthly Results — Delta
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Areas of Improvement




Model representation
improvement list

* Reservoir operations
* CVP NOD reservoir balancing equations
* USACE flood control rule curves
» Storage-elevation-discharge curves
* New Bullards Bar dynamic simulation
* Fremont Weir and Sacramento Weir logic
* Delta and South of Delta
* Update and review ‘08-09 BO RPAs

* Exports and San Luis dynamic simulation




Summary

* Daily timestep makes it easier to represent D-1641
regulations

* G-model steady-state and Jassby equation used to
simulate Delta salinity, outflow, and X2

* North of Delta reservoir operations code and inputs
have much room for improvement

* Monthly historical comparison shows that CalLite
daily is generally performing similarly or “better” than
the CSIl model counterpart

(2]




What’s next?

* Linear hydrologic routing

* Muskingum parameters: HEC-FCLP from
Dustin Jones MS thesis, USACE Comp Study

* Lag and K parameters: California-Nevada River
Forecast Center (Pete Fickenscher), DWR
Estimated Travel Times 2016

* Multi-timestep optimization (MTO)

* Prevents model from excess reservoir releases
to reduce travel time (llich 2008) (23)

Ilich, N. (2008). “Shortcomings of linear programming in optimizing river basin allocation.” Water Resour. Res., 44, W02426,
10.1029/2007WR006192



https://doi.org/10.1029/2007WR006192

This aerial view looks west toward the Sacramento Weir with all 48 gates open during the massive flood that
hit Northern California in 1997. https://pixel-ca-dwr.photoshelter.com/

Contact: nsosorio@ucdavis.edu | nicole.osorio@water.ca.gov

THANK YOU!
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