[/

WATER & POWER

Serving Central California since 1887
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Operations on Water Supply
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Serving Central California since 1887

Don Pedro

* 4% |grgest dam in California and 9" largest dam in the Nation
2,030,000 AF reservoir
* 340,000 af of flood control space

* 9 000 cfs or 55ft at 9t street downstream flood control
requirement

— River releases arrive 23 hours later
— Dry Creek flows in right before 9t street
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Serving Central California since 1887

Historical Context

“... since snowmelt flood volumes can be forecast well in advance, additional space can
be used for conservation purposes during snowmelt season when forecasts indicate that

a lesser amount of flood control space is required. Rain floods, however, cannot yet be

adequately forecasted far enough in advance for operational purposes and rain flood

space requirements cannot be decreased on the basis of a forecast” (USACE Don Pedro

Flood Control Manual, 1971).
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Serving Central California since 1887

Wet Conditions

e 2017 Wet Example

— Started looking at making flood releases at Elevation 786, 15.9 Feet
below the start of Flood Control Space.

— 2012-2015 Driest 4 years in 1,100 years and drier by 20% that the
previous driest 4 year drought ending 1992. 2016 was below average
runoff. Reservoirs in a refill mode.



* Watershed Status

ot Set Up to 2017 Events

* Oct-December
* Average =12.15"

« 2016 =16.56"
2017/01/02 . 2017/01/03 ; 2017/01/04
23.20” 28.83” 37.11”
Total Accumulated QPF (in) over model run Total Accumulated QPF (in) over model run Total Accumulated QPF (in) over model run

F384 Valid: Wed 2017-01-18 12z

F384 Valid: Thu 2017-01-19 18z
- i

F384 Valid: Fri 2017-01-20 12z
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Forecasts to Start Flood Releases
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Forecasts to Start Flood Releases

GFS Ensemble IVT for Santa_Cruz

. LatLon: 37N;-122W
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The plume diagram above represents the integrated v/ater vapor transport (IVT) forecast for each of the 20 perturbed GFS ensemble
models (thin gray lines), the unperturbed GFS control forecast (black line), the 20-member ensemble mean (green line), and the
maximum ensemble value at that forecast hour (red line) and minimum ensemble value at that forecast hour (blue line). The v/hite
shading represents the +/- 1 standard deviation forecast from the ensemble mean.
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Don Pedro Elevation
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Feet

Don Pedro Elevation
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February 2017
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February 2017

830.00; top of Spill Way Crest
829.74 Max Storage




/]2,

Dry Conditions WATER & POWER

2018 Dry Example
* 4 yeardrought still in memory

 Major Discussions on Substitute Environmental Document (“DWR
SED”)

* 40% to 60% of full natural flow requirement

* Going into May Don Pedro was over 50 % encroached



California Snow Water Content, April 30, 2018, Percent of April 1 Average
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GFS Ensemble Probability of IVT>250 kg/(ms) Model Run: 12Z Thu 3 May 2018 Hours >99%,>75%,>50%

| 0 --> 54 hours
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Don Pedro Releases (1,500 CFS to River)

1805041111

CNRFC Forecast (1950-2008)
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Don Pedro Elevation

|Flood Control Level
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Long Term Implications
(1897-2017)




TUOLUMNE RIVER WATERSHED COMPUTED NATURAL FLOW
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ACRE-FEET

The low to high relationship is getting more volatile
Both in magnitude and duration

TUOLUMNE RIVER WATERSHED COMPUTED NATURAL FLOW

Historic Firm Yield of the Projects developed in the 1960’s vs [Standard Deviation=1,129,000 |
now? Wet years are getting wetter longer and dry years are \
getting drier longer. \
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Future of FIRO

— Increase forecast lead time and accuracy

— Integration of high resolution products like ASO and AR forecasts into

hydrologic models

— Improve observation network to help set the initial state of the watershed for

modeling purposes

— Create forecast products to be used as public information tools for emergency

services
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THANK YOU

ofcramer@tid.org
fwmonier@tid.org
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