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• “NMFS included the Santa Maria in its listing of southern 
California Steelhead as endangered in 1997, and reaffirmed in 
2005 (62 FR 43937; reaffirmed 71 FR 834)…”

• “These are NMFS most fundamental, and most formal 
determinations regarding the status of steelhead in the Santa 
Maria River…”

• “The Santa Maria River is the highest ranked watershed in the 
Category 2 Basins (i.e., basins with irregular flows to the 
ocean)…”
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Instream Flow Study Objective

“The primary objective is to provide the Water Board 
with flow recommendations as to what the 
minimum amount of water flow is needed to 
ensure salmonid survival.” (CALIFORNIA OCEAN 
PROTECTION COUNCIL, Staff Recommendation, 
November 20-21, 2008).

To identify the flows needed to allow for 
passage of steelhead through the Santa 
Maria River, to and from the Pacific Ocean 
and upstream spawning and rearing habitats 
in the upper watershed.
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Sisquoc River at the Garey gage, ~250 cfs



“Transmission loss” from the confluence to the
mainstem Guadalupe gage is about 350 cfs

Mainstem Santa Maria River at the Guadalupe gage (site), 0 cfs
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How have flows changed, pre/post dam?

Range of downstream (juvenile) fish passage

Range of upstream (adult) passage



How have flows changed, pre/post dam?

~2 days

Range of downstream (juvenile) fish passage

Range of upstream (adult) passage



How have flows changed, pre/post dam?



Sisquoc vs. Cuyama flows: pre-dam



Sisquoc vs. Cuyama flows: post-dam



Juvenile migration: does u/s flow = d/s passage?

PRE-
DAM

When Garey is 
flowing 350-450 cfs, 

successful 
downstream passage 
is a 50/50 proposition



Juvenile migration: does u/s flow = d/s passage?

POST-
DAM

When Garey is flowing 
350-450 cfs, successful 

downstream passage 
occurs only 20-30% 

of the time
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Summary of key changes in the flow regime

1. Increased number of days with upstream steelhead-passable 
flows that are not followed by at least two additional 
steelhead-passable flow days.

2. Reduced frequency of long-duration upstream steelhead-
passable intervals (mitigated in part by the increased 
frequency of short-duration migration intervals). 

3. Reduced overall frequency of downstream steelhead-
passable conditions.

4. Increased frequency of “false positives” in the flow of 
the Sisquoc River (i.e., discharges in the Sisquoc River that 
historically correlated with upstream- or downstream-
passable conditions from or to the estuary, but no longer do).
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FLOW RECOMMENDATIONS

1. As a result of any operational changes  at Twitchell Dam, the 
increase in the number of upstream steelhead-passable 
days should be on the order of 2 days/year, as averaged 
over periods of about a decade or more.

2. Upstream steelhead-passable conditions of substantial 
duration (i.e., substantially more than 3 days) should not be 
anticipated in more than one or two years per decade, 
given historical climatic conditions.

3. Flow conditions suitable for downstream steelhead passage 
should occur in about one-half of all years, on average.

Targets and constraints, based on historic patterns:

Net “cost” of implementing flow recommendations: 
For 1962-1987, 1,500 ac-ft per year (3% of total GW recharge)
For 1988-2011, 1,020 ac-ft per year (2% of total GW recharge)



FLOW RECOMMENDATIONS: testing the results



PRE-
DAM
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CONCLUSIONS

• Standard metrics for determining “adequate” 
instream flows are not useful in intermittent rivers 
with naturally episodic flow.

• The magnitude, frequency, and duration of the 
unmodified flow regime is a credible benchmark for 
evaluating alternative mitigation scenarios for fish 
passage.

• Climate change will likely (but indeterminately) affect 
future outcomes.

• On the Santa Maria River, mitigation is hydrologically 
feasible (but socially challenging).






