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Welcome to Restore the Delta’s third webinar of 2020! Today we will cover “taking the Delta 
watershed’s pulse.” 


I am Tim Stroshane, policy analyst with Restore the Delta. If you want links to the actual online 
sources, please download the webinar notes that accompany this presentation. 


Today’s event is not for modelers, even though we at RTD consume and evaluate models all 
the time. 


We decided to put on this webinar topic because RTD is interested in whether models about 
the Delta and its watershed are useful and reasonable. We get a new document from a water 
agency or regulator, so we turn the key, kick the tires, and open and shut its doors to see how 
useful the model is. We do this because our advocacy has to be as fact-based as possible.


We do this also because while some things are measured in the Delta watershed, other 
measurable things are not. The relevance of facts can open a door in public debate, revealing 
both the power of reality and the reality of power as they confront each other. To us, that is one 
place where Delta water struggles get interesting.
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Introduction 

Why take the Delta watershed’s pulse? And who 
does? 
• Water project operations and regulation

• Endangered fish

• Estuary beneficial uses

• Flood control

• Drought monitoring


Case Studies: 
• Coordinated operations agreement & addendum

• Subsistence fishing

OK, here is today’s outline.


After a brief introduction, we’ll look at water project operations and regulation, flood control, 
drought monitoring, endangered fish, and estuary beneficial uses. I’ll summarize who uses 
what sorts of data and why.


The latter half of my presentation will take up two case studies: One about a highly measured 
and accounted system of coordinated operations of our state’s two largest water projects, and 
the other about subsistence fishing in the Delta, an important activity that is hardly measured at 
all.


Your next career as a water data nerd can begin when this presentation ends! 
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“You can’t manage what you don’t measure.” 

• How much is enough? 

• Who gets how much of the resource and when?

• What is the most efficient way to allocate this 

resource to those who want it? and 

• How do we know we’re doing the right thing at the 

right time?

• If we know stuff, are we willing to take action 

based on that knowledge?

• If we don’t know stuff, are we willing to invest in 

data collection and scientific analysis of it to learn 
more?

When a doctor or nurse “takes your pulse,” they measure your heart rate. They want to help 
you manage your health. The measurement of water, other chemicals, and creatures that live in 
Delta waters is “pulse-taking” because of the adage, “You cannot manage what you don’t 
measure.” 


Unless you have key facts about resources you hope to use, exploit, harvest—you know, 
manage—you won’t have a prayer of being a good steward. 


You need access to, and interest in, data and its analysis to answer questions like: 


How much is enough? 

Who gets how much of the resource and when?

What is the most efficient way to allocate this resource to those who want it?

How do we know we’re doing the right thing at the right time?

If we know stuff, are we willing to take action based on that knowledge?

If we don’t know stuff, are we willing to invest in data collection and scientific analysis to learn 
more?
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Rationales for 
“Taking the Delta Watershed’s Pulse” 

• Operate and allocate water project supplies.

• Inform water regulation.

• Monitor and respond to flood conditions.

• Monitor and respond to drought conditions.

• Protect endangered aquatic species.

• Protect beneficial uses of Bay-Delta Estuary.

You can see how these questions come up repeatedly in the rationales for “taking the Delta 
watershed’s pulse.” This is not an exhaustive list.


But first is water project operations and allocations. 


Second is the regulation of water project operations, to make sure they comply with their water 
rights permits. 


Third is to monitor whether flood warnings may be needed, in connection with weather 
forecasts. 


Fourth, to monitor whether drought conditions are setting in.


California’s coordinated water systems—the federal Central Valley Project (CVP) and the State 
Water Project (SWP)—have led to grave ecological and water quality problems. They include 
endangering fish species, and impairment of other beneficial uses in the Bay-Delta estuary. 


These problems have required that additional data collection and monitoring studies be 
undertaken to help state and federal agencies manage problems created by water resource 
development.
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Operations and 
Allocations 

• Snowpack

• Runoff

• Reservoirs

• Canals and aqueducts

• Water service contracts

• Allocations

“Operations” refers to how the dams and reservoirs, pipelines, aqueducts, canals, 
hydropower generating plants, pumping plants, and treatment plants function 
individually and together to store, convey, and deliver safe, reliable, and healthful 
supplies of fresh water for human use.


Allocations are the apportioning of supplies to project customers for their eventual 
use.


The Bureau of Reclamation operates the CVP to collect, store, and allocate water to its 
contractors.


The California Department of Water Resources (or DWR) operates the State Water 
Project (or SWP) in a similar way.
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Snowpack 

• “Frozen runoff.”


• Measuring snow water 
content for projecting 
runoff.


• Extensive monitoring 
system operated by DWR 
in the Sierra Nevada.

Measurement for water project operation begins with snowpack. 


Snow may look beautiful or be the occasion for building a snowman or making and 
throwing snowballs. But snowpack means something else to hydrologists working for 
the State Water Project: Water measured in snowpack can be thought of as “frozen 
runoff.” It is water in nature’s bank, so to speak. That storage is free to society.


By looking at the snow-water content of samples of snow, water managers can make 
projections of how much surface water will eventually run off to the rivers and streams 
below. 


There is an extensive snowpack monitoring system in the Sierra Nevada that the state 
relies on to estimate how much water is actually stored as snow. 
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Runoff 

• Snowmelt that has not 
percolated underground.


• Specific flow gauge 
stations along most 
every river and stream.


• Gauging at entrances 
and exits of reservoirs.


• Gauging at points of 
diversion (e.g., pumping 
plants) and points of 
delivery.

Once the snow actually melts, it runs off to adjacent rivers and streams. There it is 
measured as “runoff” using flow gauges at specific locations. Flow gauges are also 
placed at the upstream ends of reservoirs, at mouths of pipes that pass through dams 
to release water from storage, at key diversion points or pumping plants, and along 
canals or pipelines where water gets delivered to a customer.


A great deal of effort and technology goes into forecasting water supplies from 
snowpack and runoff data during the early months of each calendar year. These 
months coincide with the end of winter and the beginning of spring when snowmelt 
starts. These forecasts are crucial for how the water projects will actually allocate 
water to their customers. 
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CVP and SWP Contractors 
• 300 CVP contractors (many small)

• 9.5 MAF total contract amount 

(maximum demand)

• 29 SWP contractors (two large)

• 4.17 MAF total contract amount 

(maximum demand)

CVP Operational Divisions 
Where Contractors are 

Located

Let’s move now to how data relates to allocation of water supplies.

Federal Central Valley Project customers are referred to as “CVP contractors.” The CVP has 
300 contractors whose total contract quantities claim 9.5 million acre-feet. About 57 percent of 
these contracted claims occur south of the Delta, including Westlands Water District with a 
contract for up to 1.15 million acre-feet annually. While there are a handful of small Central 
Valley towns who are CVP contractors, most are agricultural water districts whose direct water 
users are farmers irrigating crops. Their rural tax bases are fairly small, so US taxpayers 
subsidize all CVP operations to a significant degree.

The SWP has 29 direct customers called “State Water Contractors” and their contracts also 
specify the maximum amount of water supply they can claim annually while the contract is in 
effect. That total amount (which is also called “Table A”) is about 4.17 million acre-feet claimed. 
Like the CVP, most of SWP demand lies south of the Delta. The ratepayers of SWP contractors 
may also pay property taxes to support the financing of the State Water Project. There are no 
US taxpayer subsidies for SWP operations.
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San Luis Reservoir west of Santa Nella, where SWP and CVP store water jointly.

Project Allocations

• Determined by DWR for SWP and by Bureau of 
Reclamation for CVP.

• Expressed as percentages of total contract amounts 
(between zero and 100 percent).

• 2020 Allocation: 15% for SWP and 20% for south of 
Delta CVP.

Based on runoff projections, allocations are made by DWR for the SWP and the 
Bureau for the CVP. They are expressed as a percentage of their contractors’ contract 
amounts. 


This year DWR and Bureau south-of-Delta agricultural contractors were each allocated 
15 percent of their contract amounts, though the other day the Bureau increased this 
allocation to 20 percent.
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Regulation— 
Water Quality Control Plan 

• Beneficial Uses 
• Municipal/Indust.

• Agriculture

• Fish & Wildlife


• Water Quality Objectives 
• Numeric Flow

• Chemical [concentration]

• Calendar-based

• Operational


• Program of Implementation 
• Monitoring/Enforcement

• Water Rights Decision

The key regulatory document for Bay Delta watershed conditions is the Bay-Delta Water 
Quality Control Plan. It is updated and implemented by the State Water Board. It depends on 
monitoring vital signs of river flows, chemical concentrations (particularly salt), and operational 
actions subject to Board oversight. 


The Plan lays out a calendar of what conditions or operational actions are supposed to be 
occurring at a specific time of year so that beneficial uses in the estuary are protected.


There are three components to a water quality control plan: beneficial uses, water quality 
objectives that are to protect the beneficial uses, and a program of implementation.


Water quality objectives are especially important because the levels at which they are set 
dictate how much fresh river inflow and Delta outflow are put toward protecting in-Delta 
beneficial uses as compared with how much of those flows can be exported to CVP and SWP 
customers beyond the Delta.
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Endangered Fish Data 
• Biological opinions.

• Fish “salvage” 

monitoring at pumping 
plants.


• Ongoing fish 
monitoring studies and 
surveys.

Delta smelt—Threatened,1993.  
Average size 2 to 3 inches long. 

Source: Wikipedia.

Winter-run Chinook salmon—Endangered, 1994.
Spring-run Chinook salmon—

Threatened, 1999.

Central Valley steelhead trout
—Threatened, 1998

11

The consequences of the Delta’s troubled waters include listing under the federal 
Endangered Species Act of four different native fish species: Delta smelt, Central 
Valley steelhead trout, and two runs of Chinook salmon—the winter and spring runs.


As Delta exports and upstream reservoir operations continued to increase in the early 
2000s, scientists observed that by 2005 these same fish species and other species as 
well were experiencing dramatic declines, including of fish and other species that 
reside year-round in the San Francisco Bay-Delta Estuary. They called this ecosystem 
collapse the “pelagic organism decline”—“pelagic” simply means “open water” and 
the “decline” refers to the fact that so many species residing in Delta open waters 
were dying off. 
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California Department of 
Water Resources and 
National Marine Fisheries 
Service.

Sacramento 
River 80% 

Inflow

San Joaquin 
River 15% 

inflow

Reverse flows 
caused by 
state and 

federal export 
pumping.

Delta 
Cross 

Channel
Delta Outflow 
⬅ to SF Bay

Flow drives water quality 
and Bay-Delta estuarine 

conditions 

• Inflow regulated by 
upstream reservoir 
releases.


• Delta Cross Channel 
affects how fish migrate 
and how much fresh 
water enters Delta.


• Exports affect upstream 
flows and salinity in 
west Delta.

Vital flow indicators used by water regulators and project operators to protect Delta 
fish include:


o  Whether the Delta Cross Channel gates are open or closed near Walnut Grove. 
When open, the DCC lets migrating salmon and steelhead enter the central Delta 
where they face higher risk of death from predators. Generally, when fish are present, 
the DCC gates are closed, by authority of the State Water Board.


o  Delta Inflow is another vital sign. It comes from the Sacramento, San Joaquin, and 
East Side tributaries (which include the Cosumnes, Mokelumne, and Calaveras rivers).


o  Delta Outflow to the heart of the estuary and San Francisco Bay is another vital 
sign.


o  Delta Exports to state and federal water contractors south of the Delta are part of 
yet another vital sign called the ratio of exports to inflow—“E/I” ratio, which 
describes the share of inflow that is devoted solely to exports. Depending on the 
time of year, exports may legally vary between 35 and 65 percent of inflow.
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An Estuary: Where Fresh 
and Sea Water Meet 

• Aquatic organisms 
abundant when salinity is 
about 2 parts per thousand 
of water—the low salinity 
zone (LSZ).


• Serves as nursery for many 
fish and other species to 
reproduce.


• Estuary size depends on 
location of “X2.” 

Scientists figured out about thirty years ago that the bigger the low salinity zone in the western 
Delta, the better for the estuary. 


The size of the estuary—in both its depth and its breadth—is approximated by measuring 
something called “X2.” X2 is located at the “sweet spot” of the low salinity zone in the estuary. 
It is expressed as a distance upstream from the Golden Gate. 


The estuary is at its largest between about 60 to 74 kilometers (about 37 to 46 miles) from the 
Golden Gate. This puts the sweet spot roughly between Grizzly Bay and Chipps Island. When it 
goes above 74 kilometers, it means that the low salinity zone gets smaller. 


At that distance from the Golden Gate, the low salinity zone is confined to channels of the 
Sacramento and San Joaquin Rivers upstream of their confluence near the city of Pittsburg, 
instead of the wide-open spaces of Suisun Bay. 


Put too little fresh water into this estuary, and the salt will push the fresh water upstream more 
and shrink the habitat for species that depend on that low salinity sweet spot.
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Delta Flow Criteria 
Report—2010 

• SWRCB directed to 
study what flows Delta 
fish need.


• Fish recovery would 
need more flows than 
allowed to fish at 
present.


• Recovery would 
benefit whole 
ecosystem, thus 
benefiting fish.

Passage of the 2009 Delta Reform Act called for the State Water Board to lead an 
“informational proceeding” about “what flows fish need to recover their populations in the Delta 
and its larger watershed.” 


Hearings were held in March 2010 and testimony was taken from scientists and lay people 
alike. Afterward, the Water Board found that recovery of fish populations to historic levels 
would take significantly more flow than was allowed fish at present. 


More flows overall would generally improve the ecological conditions of the estuary by keeping 
it larger—not just for fish but for many of its various food webs on which endangered and other 
fish rely. 


The connection with data here is that, by holding the proceeding, a large archive of scientific 
studies was amassed on which testimony and ultimately some of the Board’s findings were 
based. 


See the Webinar Notes for more details and links.
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Flood Control and Response 

• Measure snow water content.


• Project runoff and reservoir 
inflow.


• Analyze with weather 
forecasts (rainfall, 
temperature).


• Early warning for evacuation, 
sheltering, resource 
mobilization to communities.

San Joaquin River 
flooding, February 2017

Photo: Tim Stroshane.

Oroville Dam Spillway

February 2017

Photo: DWR.

Let’s briefly revisit snowpack and runoff for another purpose of data collection: flood 
control.


Obviously, it is important to measure snowpack to gauge runoff potential because if 
there is a lot of snow-water content, its melting will generate a lot of runoff—and if a 
warm rainstorm arrives, it causes snow to melt rapidly. 


It is vitally important for public safety during flood seasons to know whether and when 
to sound the alarm for evacuation and other kinds of flood-related emergency 
responses. 
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Drought Monitoring and 
Response 

• Buildup of rainless days.


• Monitoring of soil moisture as 
proxy for plant and tree health.


• Temperature, seasonal norms, 
runoff flows and storage levels.

Snowpack and runoff are also critical to detecting the onset of droughts.


The map on this slide shows how drought covered most of California by September 
2014.


For most of us, drought means the absence of rain, the need to conserve water at 
home, in our communities, perhaps the rationing of water, and increased water rates. 


Drought measurement is important to water regulators because they have to use 
runoff data to decide when to curtail water diversions of junior water rights holders. 
And water users want to know what’s going into that decision as well.


Finally, scientists, water agencies, and fire departments know that drought can also be 
measured as reduced soil moisture. When soils dry out, plants die. Fire danger rises 
and wildfire response requires advance preparation and timely warning.
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Drought Monitoring and 
Response 

• Value in comparisons of 
different drought 
periods.


• Customers’ water 
consumption patterns; 
possible water 
rationing?


• Location of significant 
drought conditions.


• Timing of water 
diversion curtailment 
decisions.

May 5, 2020
Valid 8 a.m. EDT

(Released Thursday, May. 7, 2020)
U.S. Drought Monitor

California
None D0-D4 D1-D4 D2-D4 D3-D4 D4

Current 41.80 58.20 42.87 19.56 3.94 0.00

Last Week 41.80 58.20 41.58 19.59 4.66 0.00

3 Months Ago 65.72 34.28 0.00 0.00 0.00 0.00

Start of 
Calendar Year 96.43 3.57 0.00 0.00 0.00 0.00

Start of
Water Year 95.29 4.71 2.06 0.00 0.00 0.00

One Year Ago 94.03 5.97 0.00 0.00 0.00 0.00

04-28-2020

02-04-2020

12-31-2019

10-01-2019

05-07-2019

Author:
Brad Pugh
CPC/NOAA

Drought Conditions (Percent Area)

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx

droughtmonitor.unl.edu

Intensity:
None

D0 Abnormally Dry

D1 Moderate Drought

D2 Severe Drought

D3 Extreme Drought

D4 Exceptional Drought

While we have heard warnings of drought coming this year, this map shows we are in 
a much better position compared with 2014. The fact we can make this comparison 
shows value in having measured various indicators of drought.


The State Water Board has authority to enforce water rights during droughts. Water 
right holders with more recent permits to divert and store water have in their permits 
something called “Term 91.” This puts them on notice that if their permit was issued 
during or after 1965, their water right would be “curtailed” when runoff is low until such 
time as sufficient runoff returns. 


Others, whose rights are older than 1965 would still be able to divert in that situation. 
But when runoff gets particularly low, the State Water Board has authority to move that 
priority date for curtailment earlier.
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Case Studies: 

Coordinated Operations Agreement 

Subsistence Fishing

So that’s an introduction to the role of data sources and uses in water management. 
With the two case studies, I wish to dig deeper and apply some of what I’ve 
presented.


The following case studies describe how the adage “you can’t manage what you don’t 
measure” can play out in reality. These cases suggest corollaries to the adage that I 
will offer.
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Coordinated Operation 
Agreement 

• Abbreviated as “COA.”


• Trust, but verify

19

Planning and construction of both the CVP and SWP had very long lead times, 
generally 40 to 50 years from conception to completion. (I provide more detail in the 
Webinar Notes you can download.) Throughout the 1950s, state and federal engineers 
worked on “operations studies” (which we today call “modeling”) to figure out just how 
their two huge coordinated water systems could operate without causing litigation in 
the midst of hundreds of pre-existing senior water right holders—few of whom were 
sympathetic to having these two large projects on their river systems.


Building on those and other operation studies, the Coordinated Operation Agreement 
(or COA) provides CVP and SWP operators with a conflict prevention and resolution 
process. 


Through it, they “trust, but verify” each other’s water diversions, storage, and releases 
benefiting their customers, using an ongoing, continuous process of measurement for 
the manipulation of water.
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Balanced water conditions 

“periods when it is agreed that releases from upstream reservoirs plus 
unregulated flow approximately equal the water supply needed to meet 
Sacramento Valley inbasin uses, plus exports.”


UR + UF = SV + EX 
(Supplies = Demands)


where UR = upstream reservoir storage releases

UF = unregulated flow (i.e., unappropriated or available water)

SV = Sacramento Valley inbasin uses

EX = Delta exports (Contra Costa + Jones PP [CVP] + Banks PP 
[SWP]


Excess water conditions 

“periods when it is agreed that releases from upstream reservoirs plus 
unregulated flow exceed Sacramento Valley inbasin uses, plus exports.”


UR + UF > SV + EX 
(Supplies > Demands)

20

Using the COA, the two projects dominate, if not outright control, Central Valley rivers and 
streams of the Delta watershed. One expression of “excess” conditions in the Delta 
Watershed is an inequality, and the other describing “balanced” conditions is an equation. 


Basically these expressions are economic: they connect supply with demand. The 
measurements going into them help determine which expression applies to govern 
operations and allocations. 

As important, the Bureau and DWR must determine from data whether they “agree” on 
whether the Delta watershed is “balanced” or “in excess” conditions. Operations and 
allocations follow from that determination.
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COA Supplies 

Upstream Reservoir 
Releases (UR) =


Trinity (Whiskeytown) + 


Shasta (Keswick) + 

 

Folsom (Nimbus) + 

 

Oroville withdrawals

21

Upstream reservoir releases are simply the sum of releases of water from four large 
northern reservoirs in the CVP and SWP—Trinity, Shasta, Folsom, and Oroville. 


This is water that both DWR and the Bureau believe are their property and that no one 
else is supposed to mess with it. 


But then this is why flows are measured for accounting purposes.
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COA Supplies  
Unregulated Flows (UF) 


• Unappropriated water 
(sometimes called “surplus 
water” or “unstored flow”).  

• Water that could instead be 
“instream flow.”


• Annual Sacramento River 
unimpaired runoff averages 
21 million acre-feet.


• Bureau and DWR claim 
nearly 46 million acre-feet 
in water rights, over twice 
average unimpaired runoff.

22

Unregulated flows are COA lingo for unappropriated water (sometimes referred to as 
“surplus water” or “unstored flow”). This is water that has not been legally appropriated by 
anyone else.


DWR and the Bureau believe that their water rights authorize them to scoop up as much 
unregulated flow as they have capacity to store for eventual export and delivery. Such 
water is easier to come by in wetter water years.


“Unregulated flows” are the wild card—the key variable in both of the COA expressions—
especially when excess conditions apply. 


Nonetheless, because their water rights permits claim almost double the average flow of 
the Sacramento River basin, the Bureau and DWR believe they have a right not only to 
divert as much surplus water as they can, but also to build more reservoirs to store, and 
canals to convey, that water to their customers. 
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COA Demand 

• SV in-basin 
uses: “legal 
uses of water 
in the 
Sacramento 
Basin…”


• Exports (EX) 
equal sum of 
U.S. Delta 
pumping plus 
State Delta 
pumping.

23

Jones Pumping Plant, CVP

Banks Pumping Plant, SWP

Sacramento Valley in-basin uses represent developed water demand north of the 
Delta, while “exports” represent developed water demand south of the Delta. Exports 
are measured at and delivered from the two major south Delta pumping plants, Banks 
and Jones. 


A third Delta diversion—that of Contra Costa Water District, a CVP contractor—is by 
far the smallest export diversion of the three.
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Coordinated Operation Agreement 

• “Each agency regards its water as 
valuable property to be retained and 
controlled, but the water at one project 
is physically indistinguishable from that 
of another when they are mingled.” 


• “…[This COA is] needed to assure that 
each project obtains its equitable share of 
available water and bears its share of 
obligations to protect the water-related 
environment and support other forms of 
benefit.”

24

A 1971 description of an earlier COA applies here. It stated [READ FROM SLIDE]:


DWR and the Bureau single-mindedly pursue the property-protecting logic of their 
water rights and COA. They maximize their storage for and exports to customers 
above all else, even as they are required by regulators to balance this objective with 
meeting Delta water quality criteria. 


In the COA they agree to collaborate because they can each achieve their prime 
objectives better by working together than they can pursuing them separately.


Zealous harboring of their water rights notwithstanding, the California Constitution and 
the state Water Code declare that all water is the property of the people of this state, 
and private entities may acquire rights to use water under the laws governing how it is 
to be appropriated. Thus, by law, water rights must be accountable to the public.
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2018 COA Addendum 

• Implements Secretary 
Hinke memo to “maximize 
water supplies” of CVP.


• Increases CVP dry and 
drought year supplies by 
making SWP (Oroville) 
provide greater share of 
SV inbasin uses.

Then-Interior Secretary Ryan Zinke with 
Now-Interior Secretary David Bernhardt

In the fall of 2018, a “COA Addendum” was negotiated between the Bureau and DWR. 
The Bureau took a hard line, having been authorized by then Interior Secretary Ryan 
Zinke to “maximize water supplies” to the CVP, and they made significant changes to 
COA arrangements.


The COA Addendum adjusts the shared responsibility between the projects so that the 
Bureau will have less responsibility in dry and critical years than it used to. That way, 
more of its supplies can go to its south-of-Delta customers during droughts, like 
Westlands Water District. 


This also means that in dry years, there will be much less water available to State 
Water Project contractors.


In the case of the COA Addendum, a corollary to our introductory adage would read, 
“if you don’t like how the system is managed, change the parameters by which you 
measure and apportion responsibility.”
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Subsistence Fishing in the Delta

Shilling et al, 
2010.

RTD estimates 24,000 to 40,000 subsistence 
fishers annually, not including family members.

This concluding case study is about protecting subsistence fishing as a beneficial use of water 
in the Delta watershed. It is under-studied. There has never been a consistent census or survey 
of Delta subsistence anglers—seeking to learn who they are, and what they catch, and cross-
referencing results with data on contaminants and ecosystem health. This is a huge gap in 
knowledge about this important beneficial use in the Delta. 


So Restore the Delta made subsistence fishing visible for our case in the water rights 
proceeding for the California WaterFix project a few years ago. 


Using publicly available fishing license data from the California Department of Fish and Wildlife, 
we estimated through two distinct methodologies that there are, on any given day, between 66 
and 110 licensed subsistence anglers from distressed communities fishing Delta waterways. 
This is about 24,000 to 40,000 subsistence fishing visits annually in the Delta from local 
residents of distressed communities. 


The map of where subsistence anglers fished is from a 2010 study, and it is apparent they lined 
the banks of the major rivers to fish, wherever they could access them.
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Subsistence Fishing 

• Taps into Delta food webs.


• Mercury and selenium in sediments.


• Subsistence fishers at risk of toxic 
exposures if Delta fish consumed 
too often.

Many fish, which are caught and consumed by subsistence anglers, eat their prey 
from the bottom of river channels where contaminants can accumulate. 


In the course of consuming prey, Delta fish may accumulate contaminants in their 
bodies like mercury, pesticides, selenium, and other chemicals from prey tissues. 


Consequently, subsistence anglers from environmental justice communities are at risk 
of heightened exposure to environmental contaminants associated with consuming 
Delta fish.


Many of these contaminants are regulated by the State Water Board and the Central 
Valley Regional Water Board, and studied by the Office of Environmental Health 
Hazard Assessments, whose staff scientists are well aware of such issues and post 
warnings in several languages to the public as warranted.
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HAB in Mormon Slough, 
September 2019, Stockton

Microcystis aeruginosa, 
a cyanobacteria species.

HABs Threaten Subsistence Fishing 

• HABs thrive in warm and slow brackish 
to salty water.


• When Microcystis tiny bodies break, a 
nerve and liver toxin is released.


• Lethal to dogs.

• Other species may release different types 

of toxins.

In addition, many fish may be vulnerable to disease and death from exposure to toxins 
released by harmful algal blooms, such as microcystin, a hepatotoxin (toxic to liver 
tissue and skin) produced by Microcystis, a common cyanobacterium found in the 
Delta since 1999. 


Key factors believed by scientists to drive harmful algal blooms include water 
temperature, intense sunlight hitting water, water clarity, a stratified water column 
coupled with long residence times of water; availability of nitrogen and phosphorus; 
and salinity.
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Single Tunnel Conveyance 
Alternatives, DWR Notice of 

Preparation, 2020

Single Tunnel, HABS, and 
Subsistence Fishing 

• First, do no more harm to 
the Delta.


• North Delta diversions 
would reduce flows into 
central and south Delta.


• Climate change effects on 
temperatures and inflow.


• Greater risks to 
subsistence fishing.

Two of these factors would be directly affected by operation of a tunnel project: 
residence time of water and salinity. 


Increased residence time of water decreases flushing of cyanobacteria from a water 
body. The slower the flow of water the more the upper levels of a water column can 
warm to an optimal growth temperature range for many cyanobacteria, which is 
between 77 to 95 degrees Fahrenheit. 


Such conditions may occur mainly in late summer months, but climate change effects 
may shorten California’s wet season and contribute to extending the season during 
which harmful algal blooms may occur.


Operation of a tunnel project would also increase residence time of water in the Delta. 
When this is combined with reduced flows and increased salinity from a tunnel’s 
operations, environmental conditions favoring such algal blooms could increase. 
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Subsistence Fishing 

• Diverse, affordable, and 
satisfying protein source.


• Vital to Northern California 
Indian tribal cultures.


• Recognized beneficial 
uses by State Water 
Board.


• Awaiting placement in 
Bay-Delta water quality 
plan.

Dan Bacher/IndyBay, 2014.

Subsistence fishing provides a diverse, affordable, and satisfying protein source for 
low-income households and communities of color for whom fishing may be a 
traditional practice. Fish are food, and people should be able to catch them to nourish 
their families with little fear of toxic contamination.


In fact, subsistence fishing is vital to the cultural survival of many Northern California 
Indian tribes who struggle to protect salmon, partnering with the state’s commercial 
fishing industry and environmental water activists.


At least subsistence fishing and tribal subsistence fishing are now recognized by the 
State Water Board as beneficial uses of water, deserving of water quality regulatory 
protection. 


But these beneficial uses have not yet been placed into the Bay-Delta Water Quality 
Control Plan. 
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Subsistence Fishing 

• First, do no more harm to the Delta.


• False media trope on water politics “fish versus 
people.”


• Obviously, people need to eat fish safely 
because they want to include it as part of a well-
rounded, affordable diet.

This non-market, non-commodified access to fish as food unmediated by a money 
exchange gives the lie to media tropes that water battles in California are about “fish 
versus food”—as if agriculture was the only source of food for human beings. It is 
obviously not. 


This trope is intended by its users to distort reality, to render invisible the reliance of 
environmental justice communities on subsistence fishing. We challenge this trope by 
advocating for strong protections for good water quality to protect this kind of fishing.


In conclusion, this case study yields a further corollary to the “management/
measurement” adage: “If you don’t want to manage to benefit all members of our 
community equitably and justly, don’t measure it.”
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Thank you! 

Questions?

That’s all I have today.


Thank you for attending this webinar!


We’ll be glad to take your questions now.
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