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Geography 101: THIS Colorado River...
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NOT this one...
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: Background

¢ « LCRA provider of water and power in central Texas

« Approximately 2 Maf of conservation storage in
Highland Lakes reservoirs

« Water demands: irrigation, mann
munICIpaI, |ndUStrIa|, mS::cg oS Bl AR

thermal cooling, hydro- Sliey
electric, environmental

 Water rights and contracts:
bypass water to Senior
diverters, storage and .S
deliveries under firm and

[ Primary electric I .. Gulf of

Interruptible contracts = ater .

Statutory district
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¢ Modeling objectives
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e Need ariver basin model to:

Evaluate long-term management options
Allocate native water based on priority administration

Deliver contract water based on “firm”, “interruptible” priority and
unmet demands

Account for water rights administration and contractual water
deliveries

Operate Highland Lakes system for multiple objectives (flood
control, maximization of yield, recreation, etc.)

e Other requirements:

— Transparent / Easy to modify
— User friendly (e.g., GUI)
— Dally timestep
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¢ Existing Models

4
« WAM /| WRAP:

4 — TCEQ uses this model to evaluate water rights permit
applications

— lIterative approach to priority administration of water rights
— Connection to LCRA RiverWare Project:

« Data source for tributary inflows

« Evaluates water availability based on administrative date

« Multiple tributary inflow sets for RiverWare based on priority
date of water users

e Response:

— LCRA planning model since 1970s

— Valid for existing conditions, but difficult to modify to
evaluate new options

— Validation basis for new RiverWare model
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¢ RiverWare Implementation:

¢ Water Rights Administration
&

 Natural flows distributed via accounts to ~ two
dozen water rights (both direct flow and storage
rights)

e Tributary inflows based on “multiple
administrative realizations of hydrology” (...say
what?)

— How to represent rights not explicitly modeled?

— Needed to decrement inflows available to each succeeding
junior right

— Alternate between modeled rights and “all others”

— Based on WAM estimates of diversions by tributary rights
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: Two accounting systems
*

« Above Travis water right dates

— Propagates various priority date hydrology to
Travis

 Below Travis delivery accounts
— Tracks delivery of water to various diversion
site
 Thereis no connection between these
two accounting systems
— The only connection is via rules
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¢ \Water Rights Accounting
.

€ -+ Approximately 30 individual water rights

 Multiple sources for each right:
— Native (direct) flow
— Firm contract (storage)
— Interruptible contract (storage)
— Flood (storage in flood pool)

« Demands satisfied by sources in order:
— Natural inflows above and below Highland Lakes
— Flood
— Interruptible from storage
— Firm from storage
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Current Status

« Model in “debug” mode:

— Confirmation of mass balance between physical and
accounting systems

— Water allocation behavior

— Comparison to existing planning model results (e.g., firm
yield)
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Conclusions

 Prior Appropriations Water Rights modeling
Riverware

— Setting up accounting in RiverWare is still a very very painful
time consuming process.

— Need to be able to tie dates to accounts
— Need easier way to stringify dates

— Addition of several new pre-defined functions will help to
speed up required rules

— With some of these improvements the accounting system
could be used more effectively for water rights modeling
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 RiverWare needs to improve data handling

— Long time horizons in larger accounting models are not
currently possible due to hardware memory constraints

— Only work around at this time is to set up consecutive runs




Future Additions: FY '05 — FY 06

e Extension of model:
— New reservoirs (esp. thermal cooling)
— New water delivery options (basin import/export)
— Additional tributary water rights
— Hydropower planning and optimization
— Conjunctive use operations

\ 4
\ 4
\ 4
\ 4

e Run-time optimizations and model streamlining
e File management and organization
e Integration with Arc Hydro and RM? (DST)
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