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DISCLAIMER
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This is a work in progress. All slides, figures, tables, and information is 
draft and pre-decisional but is presented with permission from the 

Sites Project Authority.



Outline
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▪ Background
− Why produce daily flow estimates

▪ Methodology
− Data gathered

− Daily Pattern Development

− Calculations implemented in CalSim wresl file

▪ Sites Diversion Criteria
− Criteria implemented on a daily basis

− Daily Diversion Control Figures
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Background

5

• CalSim – runs on monthly timestep – not a daily representation of flows
• Process was to include daily flow inputs for Sacramento, American, and Feather Rivers

• Purpose
• Allow for more accurate representation of Sites diversion criteria

• More accurate representation of daily variability in river flows and weir spills
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10,930 cfs – Wilkins Slough threshold. 
Diversion to Sites can occur above this.

* Water Year Type – Dry Year*



Methodology
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Data for Analysis
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▪ Gathered historic hydrologic data from 
− USGS – United States Geological Survey

− CDEC – California Data Exchange Center

▪ The historic hydrologic data was used for USRDOM (Upper Sacramento Daily Operations 
Model) to simulate daily flows for Sacramento river tributaries
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Daily Patterns
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▪ Developed daily patterns by taking daily observed flow 
divided by the monthly average observed flow

▪ In CalSim, the daily flows are estimated by multiplying 
the monthly flow simulated by CalSim with the 
corresponding daily pattern ratios

▪ Four daily pattern time series were developed
− Regulated flow upstream of Bend Bridge

− Unregulated flow upstream of Ord Ferry

− Feather River flow at the confluence of the Sacramento 
River

− American River flow at the confluence of the Sacramento 
River
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USRDOM Schematic
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− Source:
▪ USRDOM Development, 

Calibration, and Application

▪ Prepared for USBR Mid Pacific 
Region

▪ August 2011

▪ Jacobs (Legacy CH2MHill)
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Daily Pattern Mapping
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▪ Daily flow variability was created for two periods: pre-development 
and post-development of major dams or reservoirs in the river 
basins.

▪ Post-Development Period
− Used the historic data and USRDOM data (when historic data had gaps) to 

generate daily patterns that are applied directly to the post development 
period, which is water years 1965-2021.

▪ Pre-Development Period
− Before water year 1965 - Not all the dams and reservoirs were 

developed. USGS and CDEC has minimal historic records. 

− For the pre-development period or when observation data was 
unavailable, each month was assigned the daily pattern of the month 
from the post-development period with the most similar average 
monthly flow
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Implementation in CalSim
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▪ Daily flow calculations are 
implemented in the monthly weighted 
cycle in a wresl file called 
WeirStepsDailyOps and daily flow 
estimates are calculated for each node 
along the Sacramento river from Bend 
Bridge to the Sacramento Weir, carried 
downstream through mass balance

▪ These are used to estimate weir spills 
into the Sutter Bypass and Yolo Bypass

▪ These are also used for daily 
calculations in the 
Sites_diversion.wresl file
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Implementation in CalSim
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▪ The following figure demonstrates how the daily pattern logic allows for more accurate 
representation of weir spills on a sub-monthly basis.
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Sites Diversion Criteria
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Sites Diversion Criteria
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▪ In CalSim 3, diversions to fill Sites are subject to criteria in the CDFW Sites Operations ITP 
(2024)

− A summary table of operations criteria is on the next slide

▪ Criteria implemented on a daily basis:
− Physical Conveyance Capacity and Storage Capacity

− Bypass flow criteria at Red Bluff, Hamilton City, and Wilkins Slough

− Flow Dependent Diversions

− Minimum pumping levels – if diversion flow available is below threshold, pumps will not be 
turned on for diversion to fill Sites
▪ TCC (Tehama-Colusa Canal) = 125 cfs

▪ GCC (Glen-Colusa Canal) = 100 cfs

− GCID maintenance (last week of January; first week of February)

− Fully appropriated streamflow (diversions allowed only between September 1 – June 14)
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Sites Modeling Diversion Criteria
Daily vs Monthly 
Implementation

Sites Storage Capacity 1.5 MAF Daily

Red Bluff diversion capacity 2,100 cfs Daily

Red Bluff Bypass 3,250 cfs Daily

Hamilton City diversion capacity 1,800 cfs & variable winter capacities Daily

Hamilton City Bypass 4,000 cfs Daily

GCID Main Canal maintenance Last week in Jan, first week in Feb Daily

Wilkins Slough Bypass 10,930 cfs Daily

Balanced Conditions No diversions when Delta is in Balanced conditions Monthly

Fully Appropriated Streamflow No diversion from Jun 15 to Aug 31 Daily

Flow Dependent Diversions
Diversions limited by flow at Bend Bridge and 
Hamilton City (per Section 9.14 of the Sites Ops 
ITP)

Daily

Near Excess conditions
Limit diversions to not use first 3,000 cfs of Surplus 
Delta Outflow

Monthly

Shasta Spring Pulse
Limit diversions in months with Shasta releases for 
Spring Pulse objectives 

Monthly



TCC Max Capacity vs TCC Diversion to Sites
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▪ TCC Diversion to Sites 
cannot exceed the 
maximum capacity of the 
canal at 2,100 cfs

▪ Meets max capacity in cfs 
for:
o 5 days in November
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* * Water Year Type – Critically Dry 



TCC Flow Available for Diversion vs TCC Diversion to Sites
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▪ TCC Diversion to Sites meets flow 
available from ITP requirements 
for:
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ITP Requirements

Jan 1 to Feb 28/29
March 1 to June 14

Sept. 1 to Dec. 31

o 4 days in November
o 2 weeks in January
o 2 weeks in February

o 2 weeks in March
o 1 week in June

* * Water Year Type – Below Normal 



GCC Flow Available for Diversion vs GCC Diversion to Sites
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▪ GCC Diversion to Sites meets flow 
available from ITP requirements 
for:
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ITP Requirements Sept. 1 to June 14

o 1 day in December
o 1 week in January
o 3 weeks in March

GCID Requirements in code

* * Water Year Type - Wet 



Wilkins Slough Bypass Criteria vs Total Sites Diversions
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▪ Sites can only divert 
when Wilkins Slough 
bypass is greater than 
10,930 cfs (graph shows 
available flow – 10,930 
cfs)

▪ Total Sites Diversion 
meets available flow from 
Wilkins Slough bypass 
criteria for:
o 4 days in December

o 3 weeks in February

o 1 week in March

©Jacobs 2024

* * Water Year Type - Dry 



Wilkins Slough Bypass Criteria vs Total Sites Diversions
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▪ By identifying the primary 
constraint for any given 
day in the model, we can 
sum the occurrences to 
show what is preventing 
Sites diversions the most 
throughout the year.



USBR – USRDOM and Daily Pattern Review

Stantec – Daily Pattern Review, Sites Specific

MBK - Daily Pattern Review, Sites Specific

Special Thanks

Luke.Philbert@jacobs.com

Chad.Whittington@jacobs.com

Questions?

https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide
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