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Truckee—Carson Basin Introduction
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TROA Introduction

* Origin — Public Law 101-618 - Under the 1990 Settlement Act,
Secretary of the Interior is directed to negotiate an operating
agreement for the Truckee River Reservoirs

e Purpose — To improve operational flexibility and efficiency of
Truckee River reservoirs while satisfying water rights in
conformance with existing decrees

* Signatory Parties
— Secretary of the Interior (United States)
— State of California
— State of Nevada
— Pyramid Lake Paiute Tribe
— Truckee Meadows Water Authority

* Signed into law in 2008. Implementation began on December
1st, 2015

* The primary tool for implementation of the agreement is a
RiverWare operations/accounting model run by the TROA
Administrator/Federal Watermaster
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TROA Characteristics

R0A establishes mechanisms (credit water establishment,
changes, etc.) by which stakeholders can utilize their water
ources more flexibly and efficiently

eholders can propose and schedule mutually beneficial
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Lahontan-Truckee Canal Diversions
Example #1
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' Fish Water Operations

e Pyramid Lake is home to one endangered fish
species, the Cui-ui, and one threatened
species, the Lahontan Cutthroat Trout

» 2015 was the 4t" consecutive dry year in the
Truckee System, and the driest April-July
runoff volume on record

* Storage in Stampede reservoir, which is
designated for the Pyramid Lake fishes, was
retained in Fall of 2015 despite very low flows
in the lower river

 |fit had been known that 2016 would return to
average, minimum flow targets could have
been achieved, significantly reducing stress on

the fish
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rom Improved Climate Forecasting to Improved Wate
Operations

perations and planning in the Truckee-Carson basin will certainly
nefit from improved skill in S2S forecasting

T... water managers have an important role to play in propagating
casting improvements to actual realized benefits to the basin and its
olders

ements in S2S forecasting should be more appropriately thought
luced uncertainty in future climate

these benefits, tools and techniques must be in place that
st operational decision making across the entire forecast
at current levels of uncertainty in S2S climate forecasting)

and techniques in place, even small incremental
ainty in forecasts can translate to improved
nd efficiency

elop tools and techniques that propagate
0 uncertainty in operations forecasts of

Weather Data or
Model




Uncertainty Propagation Technique

“The Problem”

e Water resources system models do a good job of accurately
simulating physical processes and operational policy in a river system.

e There is uncertainty in model inputs such as demands, losses, return
flows, and many others. But the largest source of uncertainty is the
hydrologic forecast uncertainty, which is driven primarily by
uncertainty in climate

°A “model run” assumes a single value for each of these quantities. It
1Imost certain, however, that the selected values are not accurate

from a model run gives no information about the le
in its results.
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Uncertainty Propagation Technique

* The Game

. One ball is dropped

. Cost to buy output slot - $1000

. Payoff for correct forecast - $5000
. Input location is unknown

. Probability distribution of i '
location is known

Assessment: 1 in 9 chanc




Uncertainty Propagation Technique

Player #1 - Strategy |
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Uncertainty Propagation Technique

Player #2 - Strategy

Assessment: Still dort know where the
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Uncertainty Propagation Technique

Implementation

e Current available hydrologic forecasting products characterize uncertainty in forecasted
hydrology. River Forecast Center’s ESP traces and NRCS statistical volume forecast are both
utilized

eUse each trace in the ensemble to drive a run of the system operations model (RiverWare
TROA Operations Model) to simulate basin operations across a range of possible input
hydrology

e Analyze the output from the model runs collectively to produce distributions for any key
put quantities or conditions

stem transforms the RiverWare model from a simulation model to a tool whi
distributions (hydrologic uncertainty) from inputs to the outputs

an make far better-informed decisions when provided




Truckee Operations Modeling System

CNRFC — ESP Forecast

ESP Forecast Spreadsheet
Input DMI (MRM)
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Hydrologic Forecast

Ensemble Streamflow Prediction (ESP) Forecast

9) CNRFC - Hydrology - AHPS - AHPS/ESP Trace An

eather Service product e i o e it ot Pt s ) |
S NOA Neather Sef % | & CNRFC - Hydrology - AHPS - AHPS/E... X | + =
.cnrfc.noaa.gov/ahps.php) £ e mmmecrn g et e ot - C |8 2)ia

Most Visited |_| Getting Started . Latest Headlines & QuickBooks Online [l Wells Fargo Home Page [l Precision Water Resou... |_| The Lewis and Clark Tr...
al Fore

ckee - Carson forecast nodes m’ CARSON RIVER - FORT CHURCHILL (FTCN2)

ch Help Latitude: 39.29° N Longitude: 119.31°W  Elevation: 4220 Feet

a Ca st t ra Ces CO r res po n d i n g to ok B Location: Lyon County in Nevada River Group: Eastern Sierra

Monitor Stage: N/A Flood Stage: N/A

950 - 2008 wace . R

AHPS/ESP Trac
AHESK st CARSON RIVER - FORT CHURCHILL (FTCN2) - ESP Trace Ensenbles
WFO Hydro Products Latitude: 39.3  Longitude: 119.3

~ tS Strea mfIOWS th at pp! This i & condrtions] 5imo1ation besed an 4né Comrent condieions as of 6/27/2011
vistoric year’s
ditation acted on
ns in the basin
sents an
inflows

Trace Start Date
a2

Quick Summary Jal

CNRFC/HPC QPF




Lake Tahoe Releases - 2017

2017 has set the record for the most precip,
deepest snowpack, and largest lake level
rise to date in 116 years of record

Federal Watermaster must spill to prevent
the water surface elevation from exceeding
its legal maximum (6229.1")

For water supply purposes it is also critical
that the lake be filled up to the maximum
During runoff, daily inflows can be more
than 15,000 cfs.

Maximum release is 2600 cfs

Level control releases must be initiated well
in advance of the peak inflow

High degree of uncertainty in future
hydrology exists when critical release
decisions are made
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Operation with Uncertainty Example
Lake Tahoe Releases - 2017

edule set on May 8t : Release Lake Tahoe Outflow (cfs)
til June 1t

del run 59 times holding this
une 1%, then operating each
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Operation with Uncertainty Example
Lake Tahoe Releases - 2017

Number of days between July and Labor day of 200 cfs to 50

> be rafting in 20177
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Operation with Uncertainty Example

Lahontan Releases - 2017
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Operation with Uncertainty Example

Lahontan Releases - 2017

1-March a problem with the outlet Lahontan.Outflow
of the dam necessitated reducing
to 1000 cfs
e run of the RiverWare Model
> on March 237 with a release
max release through April
odel operate each trace
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Taking a Look Ahead

tter S2S predictability translate to reduced uncertainty in future operational conditions?
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Summary and Conclusions

yporting water operations involves a series of modeling
s. Climate models are at the front, and water system
Jels are at the end
yest and most accurate information to support water ops
ons is an operational forecast with well defined
ainty (even if its ugly)
on to making the deterministic S2S forecasts better, it
critical to put effort toward characterizing the
in the forecasts accurately.
nt on water operators to not simply wait for
orecasting. Development of tools and
similating incremental reduction in the
recasts must take place in order for the
e way down to the users of the
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