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Abstract:  The Lower Colorado River Authority (LCRA), based in Austin Texas, is a water and 
power provider in central Texas.  LCRA delivers approximately 1 million acre-feet of water 
annually for a variety of municipal, industrial, environmental and agricultural uses, including 
providing raw and treated water for approximately 700,000 people and 90,000 acres of irrigated 
agricultural lands.  Water is captured, stored, and delivered from a series of six main stem 
reservoirs (the Highland Lakes), which also provide hydropower generation, flood control, and 
recreational opportunities.  LCRA’s River Operations Center (ROC) is responsible for operating 
the Highland Lakes system and delivering water to customers while meeting a variety of 
institutional constraints ranging from environmental flow requirements to reservoir bypass 
operations to satisfy downstream senior water rights. The ROC is also responsible for delivering 
reports and other data about the system, including daily river and reservoir reports to the public, 
water delivery accounting to customers, and reports complying with state regulations related to 
water rights and other operating permits.   
 
The ROC has historically 
utilized a diverse set of 
software tools in its decision-
making and reporting 
processes.  These tools 
required significant manual 
manipulation of data, were 
sometimes inconsistent, and 
did not always consider a 
priori all of the institutional 
constraints and policies in 
the decision-making process.  
As demands on the system 
have increased - and spurred 
on by a prolonged drought - 
the need to accurately 
account for policy and legal 
constraints in the decision-
making process has grown.   
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In 2006, LCRA began investigating options for development of a new suite of decision-making 
tools to assist in their water management mission. ROC’s objectives in developing a new suite of 
operational models included: 

• The need to have a more robust decision-making foundation for reservoir and river 
operations.  Much of this need centers on a desire to more accurately reflect water rights and 
operational policies a priori in the decision-making process.  As demands for water increase 
and excess supply disappears, it becomes increasingly important to operate the system more 
efficiently and to ensure that operational decisions appropriately reflect rules and policies.    

• Commonality of modeling tools.  Having an “apples-to-apples” comparison of decision-
making logic (Daily Release Model) to after-the-fact water accounting (Accounting Model) 
provided the ROC with insight as to sources of inefficiency in the system.  Comparisons of 
water orders to actual diversions, forecast inflows to actual river gains, and environmental 
target operations to actual deliveries are now possible within a common modeling 
environment.    

 
In the fall of 2008, LCRA and AMEC began developing a new suite of river operations models.  
The core components of the new system are three RiverWare models: a Daily Release Model, a 
Routing Model and an Accounting Model.  Each of these models plays a specific role in the 
ROC’s operational mission: 
 
• The Daily Release Model is a daily timestep model that simulates water rights, water contract 

deliveries, and reservoir operations.  It is used by the ROC to inform the decision process for 
determining daily release volumes from the Highland Lakes.  The model simulates 
administration of 25 permitted direct flow and storage water rights, plus contract deliveries 
and operational constraints for environmental flows. It utilizes forecasts of basin inflows and 
orders from the various water users in the basin.    

• The Routing Model simulates hourly releases from the Highland Lakes, and is used both to 
estimate future river conditions under various hydropower generation schemes, as well as to 
compute estimated gains and losses in the river system when gage data are available.  The 
Routing Model is also used to ensure compliance with the recently adopted 2010 Water 
Management Plan, which includes instantaneous instream flow minimums.  

• The Accounting Model is used to perform billing and accounting activities “after-the-fact” 
and can be used in conjunction with the forward-looking Daily Release Model to evaluate 
system operational efficiency by comparing forecast and actual data.   

 
Together with a robust data collection and data management program, these models provide 
LCRA and the ROC with tools to help them meet the increasing challenges of water 
management in Central Texas.  The new DROM tools went on-line January 1, 2010. 
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