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Managing the Delta in Summer to Protect Delta 

Smelt 
Posted on July 14, 2016 by Tom Cannon  

During June of this year, there was an effort on the part of the US Fish and Wildlife Service to 
procure water for summer Delta outflow for Delta smelt. Now the State has announced a similar 
plan1. The summer standards for outflow in this Below Normal water year are a monthly average 
of 6500 cfs in July, 4000 cfs in August, and 3000 cfs in September. These outflows and the 
variability inherent in the monthly average standard are not protective of Delta smelt. In a June 
post2, I recommended 9000, 5000, and 4000 cfs, respectively, to protect remaining smelt after 
four years of drought conditions. No water has been procured, and Delta outflow so far in July 
has averaged 7000 cfs. 

The map below (Figure 1) shows the average location of X2, the location where salinity is 
approximately 2 parts per thousand (sea water is approximately 30 ppt) at various Delta outflows 
in cubic feet per second. X2 is the general location of the critical mixing zone of the estuary and 
the upper end of the Low Salinity Zone (1-6 ppt). The state Delta outflow standard for August is 
4000 cfs, which should keep the daily average location of X2 west of Emmaton (EMM) and 
Jersey Pt (SJJ). This standard is required to protect Delta water quality, keep Delta smelt west of 
the influence of South Delta exports, and keep emigrating juvenile salmon moving west toward 
the Bay and Ocean. The standard applies in wetter year types including this year. In drier years, 
as in the past four years, the standard is 3000-3500 cfs. 

The need for the higher July outflow protection stems from the fact that the smelt gradually 
move westward into more brackish water over the summer. In July they tend to be upstream of 
X2 in a planktonic stage and vulnerable to being drawn into the central Delta. They are often 
located at the upper end of the Low Salinity Zone (500-1500 EC) which in July, at 6500 cfs 
outflow, is vulnerable to exports (see location of Threemile Slough TSL, Jersey Pt SJJ, and False 
River FAL in Figure 1). 

The issue of summer protections for smelt is critical to the future management prescriptions 
being developed in new water quality standards and smelt biological opinions. That makes it 
important to water contracting agencies like the Metropolitan Water District: 

One of the key things the water contracting agencies are focusing on is the science behind the 
summer flow. “There’s been nothing that’s been articulated in writing in a comprehensive 
nature describing the science that leads to this proposal as to what kind of function is this 
summertime flow providing or what types of changes do they expect to occur for Delta smelt as a 
result of taking this kind of action,” he [Steve Arakawa, Bay Delta Initiatives Manager of 
Metropolitan Water District] said. “The water contracting agencies are following this very 

1 http://resources.ca.gov/docs/Delta-Smelt-Resiliency-Strategy-FINAL070816.pdf 
2 http://calsport.org/fisheriesblog/?p=980 

1



CSPA-450 

http://calsport.org/fisheriesblog/?p=1034 

carefully because of the longer term implication of where such an action could show up in future 
regulations, whether it’s the biological opinions for the projects or whether it’s the State Water 
Resources Control Board setting standards and how Fish and Wildlife Service might be making 
proposals in future regulation proceedings.”… “There has been no clear indication of the 
science behind the flow proposal,” he said. “There have been discussions about turbidity, 
temperature, and salinity, but in many cases it’s mainly salinity that is affected by this flow. 
Whether turbidity or temperature can be affected by the flow is another question or maybe 
uncertain. Then it’s about with this additional flow, where do the fish go – do they stay in the 
Suisun Bay, do they go up into the channels into Suisun Marsh, farther up north? All of that is in 
question. The interest of the water contracting agencies is if this does proceed, is there a 
thought-out way of measuring the benefits of such proposed flows to monitor where do the fish 
go, what kind of results do we expect, and whether in fact those results did occur with such 
action.”3  

Figure 1. Location of X2 (2 parts per thousand salinity) in the Delta at various Delta outflows. 

3  https://mavensnotebook.com/2016/07/12/california-water-fix-and-summertime-water-
operations-discussed-at-metropolitan-committee-meeting/ 
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To protect Delta smelt in early summer (June and July), X2 and the Low Salinity Zone need to 
be located west of Emmaton and Jersey Point to ensure portions of the LSZ are not drawn into 
the central Delta from Jersey Point (via False River FAL) or Threemile Slough (TSL). In the 
following sections, graphs show clearly that such protections did not occur in drought years 2014 
and 2015, and as yet not in 2016. 

Keeping X2 below Jersey Point requires some daily, even hourly tuning of the Central Valley 
and Delta plumbing to compensate for tides. The next two charts (Figures 2 and 3) show that EC 
of 2000-4000 (X2 is about 2700 EC) reaches Jersey Point when tidally-filtered flow falls below 
zero during spring tides. The LSZ and X2 were at Jersey Point in early summer in both drought 
years. 

Figure 2. Salinity (EC) in blue and tidally filtered flows in red at Jersey Point in early summer 2015. Delta outflows 
were 3000-4000 cfs in this critically dry year. 
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Figure 3. Salinity (EC) in blue and tidally filtered flows in red at Jersey Point in early summer 2014. Delta outflows 
were 3000-5000 cfs in this critically dry year. 

In 2016 to date, by contrast, with outflow about 7000 cfs in early summer, salinity at Jersey Point 
is lower (Figure 4), but the upper LSZ remains at Jersey Point. Increasingly high salinity is 
indicative of rising south Delta exports through the period, beginning near 3000 cfs in early June 
and reaching 8000 cfs in early July. The tidally filtered flow at Jersey Point (Figure 5) gradually 
declined with increasing exports after mid-June. 

In short, my recommendation for 9000 cfs outflow in July, and rationale for the quest for more 
water by the USFWS, are simply to bring salinity at Jersey Point back where it was in early June: 
below 500 EC. This would keep X2 and the LSZ with its remaining Delta smelt downstream of 
Jersey Point and away from the net negative flows toward the export pumps. Also, the further 
west X2 and the LSZ are located, the cooler they will be, which also benefits the smelt. If it were 
up to me, I would set a standard that EC should not exceed 500 at Jersey Point in early summer. 
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Figure 4. Salinity at Jersey Point in early summer 2016. X2 (EC 2700) has remained downstream. 
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Figure 5. Tidally filtered flow at Jersey Point in early summer 2016. High negative flows are caused by South Delta 
exports during spring tides. 
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