
STATE OF CALIFORNIA – CALIFORNIA NATURAL RESOURCES AGENCY GAVIN NEWSOM, Governor 

DEPARTMENT OF WATER RESOURCES 
1416 NINTH STREET, P.O. BOX 942836 
SACRAMENTO, CA  94236-0001 
(916) 653-5791 
 

 
September 24, 2021 
 
 
 
Zachary Simmons Project Manager 
U.S. Army Corps of Engineers  
Sacramento District  
1325 J Street, Room 1350  
Sacramento, California  95814-2922  
 
Subject:  Plan to Delay Removal of the 2021 Emergency Drought Salinity Barrier 
Project  
 
 
Dear Mr. Simmons, 
 
 In response to the continuing drought emergency, Department of Water Resources 
(DWR) is providing our plan to delay removal activities for the 2021 Emergency Drought 
Salinity Barrier Project authorized in the U.S. Army Corps of Engineers’ Regional 
General Permit number RGP #08, Identification Number SPK-2014-00187.  Per the 
condition of the permit, DWR is scheduled to complete removal of the barrier by 
November 30, 2021; however, based on current drought conditions, it is imperative that 
the barrier remain in place to protect water quality.  The requested delay to complete 
removal of the barrier by November 30, 2022 is necessary to provide continued 
protection of the beneficial uses of water in the central and south Delta during the 
ongoing, severe drought.  
 
This letter follows our first multi-agency coordination meeting on August 27, 2021, to 
discuss the delay to the removal of the rock-fill barrier.  Based on the meeting, DWR 
sent a draft letter stating our intent to leave the barrier in place until drought conditions 
improve and provided a description of project changes on August 31, 2021.  A second 
coordination meeting was held on September 8, 2021, to discuss decision criteria that 
would require us to execute contingency plans to remove the barrier as well as 
designing a passage feature through the barrier to allow fish and limited vessel 
passage.     
 
On May 10, 2021 Governor Gavin Newson declared a State of Emergency in 41 
counties due to severe drought conditions.  Specifically, condition 8 stated DWR shall 
take actions, if necessary, to implement plans to address potential salinity issues in the 
Delta.  At that time, Lake Oroville and Lake Shasta were at 42% and 49% of storage 
capacity respectively.  Since then, the storage levels at Lake Oroville and Lake Shasta 
have dropped to 22% and 24% with Lake Oroville being the lowest it has ever been.  
Attachment A summarizes reservoir storage and precipitation at the Northern Sierra 8-
Station Index as of September 23, 2021.  The very dry conditions and low storage levels  
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reflect how dire hydrologic conditions are across the State and how hydrologic 
conditions have continued to deteriorate following the declared emergency.  
 
To mitigate the ongoing drought effects, DWR now plans to delay the start of fill removal 
from fall 2021 until a future date when it is determined that the barrier is no longer 
needed, possibly as late as fall 2022 with full removal by November 30, 2022.  Keeping 
the barrier in place longer will provide continued protection of the beneficial uses of 
water by keeping saltwater from entering the central and south Delta.  To facilitate fish 
and boat passage, DWR is working to finalize the design of a notch in the barrier, 
including the analysis of multiple iterative multi-dimensional hydrodynamic modeling 
runs.  The attached technical memorandum (Attachment B) focuses on our analysis of a 
400-foot-wide by 8-, 10-, and 12-foot-deep notch with a 3:1 slope to screen for likely 
velocities.  The designs were evaluated over a spring tide period during May 25-29, 
2021, since these tides are indicative of the stresses likely to be encountered in January 
2022 when the notch is constructed.  The analyses show at the center of the notch the 
maximum surface velocities expected are generally 6-8 ft/s.  The maximum velocities 
during peak ebb and flood tides govern the notch size design, but velocities are much 
lower all other times, which are more conducive for fish passage.  The information 
contained in the memo was used as a basis for design.  The recommended notch size 
is 400-foot wide with a -12 NGVD sill, and conceptual design drawings of the proposed 
notch size are included for reference (Attachment C).  Final design drawings will be 
provided as soon as they are available.   
 
DWR will also monitor small boat passage during peak ebb and flood to ensure boats 
can safely pass through the notch.  Appropriate signage and aids to navigation warning 
boaters of the sill depth will also be provided to safely guide boaters as they approach 
and navigate through the notch.  DWR will coordinate with the US Coast Guard on 
signage and aids to navigation, including amending our Private Aids to Navigation 
Permit. 
 
To address the uncertainty associated with potential predation effects from the barrier, 
DWR will continue the ongoing study using predation event recorders to examine the 
effect of the barrier and notch on predation.  DWR will expand this analysis to continue 
during the period when the notching of the barrier occurs in January 2022, the period 
when the notch is present, and after the notch in filled in April 2022.  To address the 
uncertainty associated with the presence of juvenile Chinook salmon near the barrier, 
DWR will install Juvenile Salmon Acoustic Telemetry System (JSATS) acoustic tag 
receivers near the barrier.  These receivers will allow detection of JSATS-tagged 
juvenile Chinook salmon, scheduled to be released in winter/spring 2022, in order to 
assess their presence near the barrier relative to other areas of the Delta. 
 
Implementation of the notch will occur the first week of January 2022 when higher flows 
through the system are expected and the need for protection by the barrier is no longer 
as critical.  Construction of the notch will take about one week to complete. The rock 
material removed will be returned to the Weber stockpile in Stockton where it will be 
combined with the existing 90,000 tons that is currently there.  The notch will remain  
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through the end of March for fish passage and boat navigability and will be backfilled 
the first week of April 2022.  The barrier will then remain in place until the fall, with all 
rock material removed from the channel by November 30, 2022.  If hydrologic 
conditions improve, and DWR determines the barrier is no longer needed, it may be 
removed earlier, as described below.  If early removal is warranted, DWR would meet 
and confer with agencies to minimize impacts. 
 
DWR will continue to monitor the status of the drought and will provide updates if there 
are significant hydrologic events that warrant discussion.  For the latest hydrologic 
conditions, visit the California Data Exchange Center (CDEC) webpage.  Information on 
current precipitation, reservoir conditions, and snowpack levels can be found at the link 
here  https://water.ca.gov/Current-Conditions.   
 
DWR has developed two indicators that would need to be met as part of our 
contingency plan to start removal activities.  
 

• Reservoir Storage Indicator 
o Lake Oroville and Lake Shasta combined storage reaches 7.5 MAF or 

greater by April 30, 2022 
 

• Northern Sierra Precipitation 8-Station Index Indicator  
o Cumulative precipitation reaches 73 inches before April 30, 2022 

 
DWR will also maintain the ability to expeditiously remove the barrier if needed in 
response to a Delta flood, seismic, or other emergency.  It is important to note that 
False River is a tidal channel, meaning its water elevation changes predominantly with 
tides rather than large storm or inflow events.  This can be seen in the stage plot from 
the 2017 storms (Attachment B, figure 2).  The barrier removal will take 45 to 60 days.  
Acceleration would be possible, using additional equipment if needed, to restore deep 
draft vessel navigation and make the rock within the channel available for placement at 
an active emergency site or return the material to Weber stockpile.   
 
We appreciate your continued cooperation to work with us to adaptively manage the 
barrier project to mitigate the impacts of the drought emergency.  The change to keep 
the barrier in place through the drought emergency (with removal no later than 
November 30, 2022) and the ability to be able to quickly restore the barrier prism in April 
is critical to mitigate the ongoing drought effects.  DWR will continue to follow all 
monitoring and reporting activities set forth in our permit and will take all necessary 
steps to apply for and support an amendment or new permit as required.  In addition, 
DWR is expeditiously working to amend our 401 Water Quality Certification, Streambed 
Alteration Agreement, and Incidental Take permit.   
 
Please also note that our plans to obtain an individual permit that allow for up two 
installations of a barrier at West False River during a ten-year period continues, 
although changes to the project description are being considered.  These changes may  
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include considerations for how the current emergency is being managed as well as 
shifting the ten-year term from 2022-2031 to 2023-2032.   
 
We look forward to your feedback and further discussion on both the content of this 
letter, as well as any necessary actions needed on our plan to delay barrier removal.  I 
can be reached at (916) 653-9883 or Jacob.McQuirk@water.ca.gov.  
 
 
Sincerely, 
 
 
  
Jacob McQuirk, Manager 
O&M South Delta Branch  
 
 
Enclosures: 
Attachment A 
Attachment B 
Attachment C  
 
 
cc: (see attached list) 
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Mike Nepstad  
U.S. Army Corps of Engineers  
Michael.G.Nepstad@usace.army.mil  
  
Lisa Gibson  
U.S. Army Corps of Engineers  
Lisa.M.Gibson2@usace.army.mil  
  
Kim Squires  
U.S. Fish and Wildlife Service  
kim.squires@fws.gov  
  
Douglas Hampton  
National Marine Fisheries Service  
douglas.hampton@noaa.com  
  
Oscar Biondi  
State Water Resources Control Board  
Oscar.Biondi@waterboards.ca.gov  
  
Erin Ragazzi  
State Water Resources Control Board 
Erin.Ragazzi@waterboards.ca.gov  
  
James Marshall  
State Water Resources Control Board  
James.Marshall@waterboards.ca.gov  
  
Stephen Louie  
State Water Resources Control Board  
Stephen.Louie@waterboards.ca.gov   
  
Melissa Farinha  
California Department of Fish and Wildlife  
Melissa. Farinha@wildlife.ca.gov  

  
Monica Oey   
California Department of Fish and Wildlife   
Monica.Oey@wildlife.ca.gov  
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SELECTED WATER SUPPLY RESERVOIRS        Midnight: September 22, 2021

Updated 09/23/2021 04:48 PM

LEGEND
Red Line: Historic level for date

Gold Bar: Total Reservoir Capacity

Blue Bar: Storage Level for date

Capacity
(TAF)

% of Capacity | % of Historical

Average

Historical

Avg Mark

Trinity Lake

31% | 44%

Lake Shasta

24% | 40%

Lake Oroville

22% | 35%

Folsom Lake

24% | 41%

New Melones Lake

36% | 63%

Don Pedro Reservoir

51% | 74%

Lake McClure

21% | 45%

San Luis Reservoir

12% | 27%

Millerton Lake

54% | 129%

Lake Perris

84%| 110%

Castaic Lake

27% | 34%

Pine Flat Reservoir

20% | 57%
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Northern Sierra Precipitation: 8-Station Index, September 23, 2021
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DWR 100a (Rev. 1/09)   

State of California DEPARTMENT OF WATER RESOURCES California Natural Resources Agency 

 
OFFICE MEMO 
TO: 

Jacob McQuirk 
Robert Trang      

DATE: 
September 24, 2021      

SUBJECT: Velocity considerations in the design of 
a notch in the 2021 Emergency Drought 
Barrier at False River – Version 2 
      

FROM: Eli Ateljevich, Kijin Nam,  
Modeling Support Office 

 
Note this memo is an updated version of a prior technical dated September 10, 2021. The modeling 
results described here reflect updated specifications to the proposed notch, including a 400ft width at 
0ft NAVD based on discussions with Division of Engineering on rock stability and navigation.  
 
Delta Modeling Section examined several notch configurations to screen for likely velocities. The focus 
here is on a centered notch 400 ft wide at its foot, a 3:1 slope and a notch invert at -12ft NAVD88 as 
shown in Figure 1. As part of the screening process, designs with widths of 200ft and 400ft and notch 
inverts at -8ft, -10ft and -12ft were vetted, as were some alternate widths and depths that are not 
reported here because they generated high velocities and were considered less stable. 
 

 
Figure 1:Typical notch configuration for the study. Drawing is not to scale. 

 
Modeling was performed using the Bay-Delta SCHISM model utilizing enhanced local resolution in the 
region of the barrier with approximately 15ft width elements at the barrier site itself. The far-field Bay-
Delta SCHISM model is a regional circulation model extending from the Farallon Islands to Knights 
Landing on the Sacramento River and Vernalis on the San Joaquin River. The designs were evaluated 
using a vigorous spring tide period using May 25-29, 2021 as the design forcing. This period does not 
coincide with the calendar period of the historical barrier or for the proposed notching, but rather was 
selected for tidal strength. The tides provide more than 97% of the variation in velocity at this location 
and the ones in this period were indicative of the stresses likely to be encountered in January 2022. 
Other details of flow management, particularly in the present low flow hydrology were adopted from 
historical data and have little effect on velocity. Even at the peak of the 2017 storm, False River station 
(USGS) does not exhibit quantum changes in local velocity maxima (Figure 2, source CDEC).  
 
An anecdotal example of near-peak tide condition surface velocity output from the model is shown in 
Figure 3, which should also give some indication of the resolution of the model in the False River area 
near the barrier. Note the largest velocities always develop at the surface and on the sides near the slope 
at the side of the notch. Velocities are elevated upstream and downstream, but less severely than over 
the notch itself. Eddies form on the down-current side of the structure near shore. 
 

DocuSign Envelope ID: C46232F3-3D7A-45F6-8310-29F85C38521D



DWR 100a (Rev. 1/09)   

 
Figure 2: Historical flows in winter‐spring 2017, demonstrating relatively small response of peak tide magnitude to a large outflow event. 

 

Figure 3: Typical point calculation of velocity at locations near the notched barrier on near‐peak flood May 27, 2021. Notch elevation is ‐
10ft NAVD88. 

Figure 4 shows the 95% value of surface velocity during the peak days of the May spring tide screening 
period with the 400ft notched barrier with -12ft NAVD88 sill elevation. The 95% value from spring 
tides should be considered an indicator of near maxima that will be encountered by the fully 
constructed weir. Of course, in a tidal environment, currents will often be gentler than these peaks both 
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diurnally and seasonally.  
 
At the center of the notch the maximum model surface velocities are mostly 6-8ft/s. At the notch slope, 
velocities reach 8-10ft/s at the surface, in part because of sheer in shallow water. A short distance 
upstream or downstream velocities are large at 4-6ft, but without a barrier False River tidal currents 
reaches 4ft/s in places. 
 
Higher velocities will develop during intermediate phases of the construction. In our experiments with 
narrower, shallower geometries (50 ft wide and 3 ft deep) velocities of up to 18ft/s were noted. These 
velocities are extraordinary and require care both for construction and navigation safety. On the other 
hand, these velocities are transitory, and it isn’t immediately clear why they would be different from 
those encountered in the initial stages of a complete removal.  
 
The surface elevation differences across the barrier in either direction are usually less 0.15ft including 
at the peak spring tide studied for velocity. Such a difference is considerably smaller than the head 
difference across the barrier without the notch, because in the latter case the tides on either side are not 
synchronized in phase. The difference is also noticeably smaller than the water level difference 
estimated across the structure for narrower or shallower configurations – for instance a 200ft wide, 
configuration with -12ft NAVD99 invert was observed to exhibit water level differences of over 0.6 ft.  
 
The following are some additional descriptions and caveats concerning uncertainty: 

1. Under ordinary tidal circumstances and geometry, the model tends to underestimate velocity in 
the False River area. Underestimation of local discharge or water levels by more than 10% is 
rare and local flow and velocity changes in the region of Franks Tract before and after installing 
the unnotched drought barrier are reproduced at the same accuracy as the base model (Figure 5) 
The model having been vetted often over the region, it is believed that regional accuracy 
concerns will be small compared to uncertainty introduced by the local nature of the questions 
being asked and challenging velocity structure. The largest velocities in the notch are probably 
accurate to 1-2ft/s except in the neighborhood of small eddies or areas of very high turbulence.  

2. Accuracy degrades sharply as near-critical flow or nonhydrostatic regimes develop. This should 
in any event be avoided as much as possible if the channel is to be navigable. 

3. The -12ft NAVD88 design is conservative with respect to depth sensitivity in the sense that 
most of the rapid change in the depth-velocity relationship occurs between -8ft and -12ft invert 
elevations in the model. For instance, with the sill at -10ft more than half the 95% velocities on 
the notch would be binned in the 8-10ft/s category instead of the 6-8 ft/s as they are in the 
present design with a -12ft invert.  

4. The velocities described here are near-maxima assessed over samples that are short and more 
severe than a general seasonal evaluation. This focus on severity is intentional and addresses 
stability and navigation hazards. Subsequent analyses for other purposes are likely to focus on 
representational rather than worst-case values and will report statistics aggregated over full 
spring-neap cycles or seasons and to report depth averaged velocities.  
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Figure 4: 95% of velocity for model tides of May 26‐30 for barrier with 400 ft notch at ‐12ft NAVD88.  
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Figure 5:Metrics plots for 2021 spanning the installation of the False River barrier (unnotched) for False River (top) and the mouth of Old 
River at Franks Tract (bottom). The transitional geometry was estimated linearly. The top plot in each case shows instantaneous flows 
which are of key concern here. The bottom left plot is tidally filtered flow, which is typically more than an order of magnitude smaller 
than tidal 
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