
The Water Evaluation and Planning (WEAP) model 

(http://WEAP21.org) and summary of assumptions 

 

 

 

 

 

 

 

 

 

 

 

 

A Regional Water Resource Planning Model to Explore the  

Water-Energy Nexus in the Southeastern United States (GC21C-0977) 

Conclusions Scenarios/Results Methods Introduction 

Water-Energy 
If policy makers and resource managers are to make 

well-informed and mutually compatible decisions 

about legislation, program development and long-term 

system planning, they need to understand the 

interconnections between energy and water use—the 

water-energy nexus. We demonstrate how the 

regional and local-scale characteristics of the water 

sector are inter-connected to the electricity generating 

sector.  We generated a regional-scale water 

resources planning model that includes the M&I, 

agricultural and thermoelectric sectors, and explore 

how alternative future energy choices might impact 

the local water systems of the ACF-ACT Basins. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

WEAP model of ACF-ACT 
The variables past to WEAP are the power plant 

water demands (from ReEDS). WEAP simulates river 

flows, surface water availability (physical and legal), 

and water temperature, among others. Surface water 

availability scenarios were framed around a drought 

scenario to illustrate potential vulnerabilities in the 

energy-water system. Model suggests place specific 

differences in the future energy portfolio mix. 

Results from future energy portfolio scenarios were 

simulated by WEAP for the period 2010 to 2050.  

Demand: Municipal Demand Growth of 

1.0% per year. 
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A climate-driven WEAP model of the Apalachicola-Chattahoochee-Flint 

(ACF) Apalachicola-Coosa-Allatoona (ACT) Rivers. Supply side 

includes 44 catchment objects, 9 major rivers, 15 reservoirs; Demand 

side: per-capita M&I, Irrigated Agriculture, and thermoelectric cooling 

Hydrologic and Water Temperature 

Simulation of the Caloosa River 
The WEAP model was used to simulate streamflow and 

water temperatures for the main rivers, including the 

Coosa at Plant Hammond, a once-through 4,000 MW 

Plant. WEAP was able to adequate simulate the monthly 

flow volume and monthly avg. water temperatures 
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Monthly Precip for  

Select Catchment 

Coosa-   NSE = 0.80; R = 0.89; m = 1.0E5; RMSE=3.0E4 TAF 

Mobile-   NSE = 0.62; R = 0.81; m = 1.2E6 ;RMSE=5.5E5 TAF 

ReEDS WEAP 
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Model Component Use/Assumption Dataset 

Define Rivers, Watershed 

Boundaries, Catchments 

Hydrologic Connectivity,  NHD-Plus, National Dams 

Database, USGS Water 

Land Use/Land Cover (4 

classes, including: Forest, 

Non-Forest, Agriculture, 

and Urban) 

4-land cover classes 

adequate to determine 

hydrologic response and 

estimate irrigation. 

Requirements (Urban and 

Ag) 

 

 

The National Land Cover 

Dataset (NLCD 2011) 

0.5ox0.5o Gridded Climate 

Data mapped to Catchment 

Objects 

Climate forcing estimated  for 

each catchment as the 

average. (Avg. Monthly Wind 

and Humidity) 

Observed, spatially 

disaggregated from the CMIP3 

Climate and Hydrology 

Projection Archive (http:// 

http://gdo-dcp.ucllnl.org)  

Observed, monthly avg. 

streamflow and water 

temperature at select points 

Used in  model calibration at 

specific withdrawal and return 

points. 

 

USGS Historical data, 

water.usgs.gov 

ReEDS- The Regional Energy Deployment 

System- Monthly Projected electricity generation 

by cooling tech. is broken down to 8-digit HUC 

 

 

 

 

 

 

 

 

 

 

 

Plant Hammond 

Hammond 

ReEDS: Future Energy Portfolio Scenario 
 

WEAP Future Assumptions: A “re-

sequencing” of past years was used to create a 

future climate record, with a linear warming 

trend of 1.75oC imposed. The resulting flows 

from this sequence are shown below. 

Drill Down On Plant Hammond 

Water Volumes are likely not a constraint to 

thermo-electric Generation in the ACF-ACT 

Basins, except in the most extreme hydrologic 

circumstances. The conflicts over water have 

primarily  been due to institutional 

shortcomings, and not a lack of water. Where 

thermal constraints have arisen in the system 

(Plant Yates), investments have been made 

that move away from Once Through cooling. 

Upstream Once Through Plants are the most 

vulnerable, due to violation of thermal 

discharges back to the river, as they can not 
raise the ambient temperature more than 5хC. 

Recent literature on broad, negative statements 

on water withdrawals for thermoelectric power 

are perhaps mis-leading, potential impacts and 

solutions must be location specific. 

 

The historic temperature data shows no 

temperature exceedance beyond 32oC below 

Plant Hammond. 

Ref CAP REE 

http://weap21.org/

