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About Leidos

 National Security, Health, Engineering 
 HQ in Reston, VA
 About 19,000 employees
 About $5 billion in revenues
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GELCAT Background

 Microsoft Excel®-based renewable energy screening tool
 Originally developed for wastewater utilities with funding from 

the Water Environment Research Foundation (WERF)
 Expanded for use by wastewater and water utilities with 

funding from the Water Research Foundation (WaterRF)
 Used to evaluate economic viability and energy, 

environmental, and social benefits/costs of selected renewable 
energy technologies

 Represented technologies include:
− Photovoltaic systems – original
− Wind turbine generators – original
− Hydro-turbine generators – expanded!
− Geothermal heating and cooling systems – new!
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Project Objectives

 Incorporate two new modules – micro hydro turbines 
and geothermal heat pumps

 Develop a framework to identify and evaluate the 
environmental and social costs and benefits 
associated with renewable energy projects

 Incorporate formats and information that account for 
any water-utility specific considerations, not present 
in the original tool

 Beta-test and validate to ensure proper function and 
reliable results
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Project Process (1 of 4)

 Task 1:  Recruit Utilities to Test GELCAT
− Philadelphia Water Department (PA) ‒ Water One (KS)
− Florida Keys Aqueduct Authority (FL) ‒ Denver Water (CO)
− Mohawk Valley Water Authority (NY) ‒ Honolulu Water (HI)
− Birmingham Water Works Board (AL) ‒ Madison Water Utility (WI)
− Ann Arbor Public Service Area (MI) ‒ Santa Rosa Water Utilities (CA) 
− Southern Nevada Water Authority (NV)

 Task 2: Perform Tests and Document Results
− Utilities asked to use real data for testing to support validation efforts
− Comments received from 8 of the 11 utilities
− Outcome: Set of prioritized recommendations for incorporation into tool  

6



©2013 LEIDOS. ALL RIGHTS RESERVED. 

Project Process (2 of 4)

 Task 3:  Develop New Modules
− Develop building heating and cooling requirements estimation method 

(geothermal module only).  
− Literature search to obtain system performance and cost data, as well as 

modeling approaches. Development of typical installation configurations 
and operating scenarios for the most likely applications of the 
technologies at water treatment plants.

− Review of suggested technologies and configurations to be modeled with 
WaterRF

− Develop and document calculation algorithms for estimating the energy 
impacts of the system

− Code the module within the GELCAT structure (MS Excel/Visual Basic).  
− Internal testing of the module and de-bugging
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Project Process (3 of 4)

 Task 4:  Develop Co-benefits Evaluation Framework
− Identify specific co-benefits, costs and potential impacts of renewable 

energy projects
− For each co-benefit, identify and document considerations for evaluation
− Develop scoring methodology and user guidance to translate qualitative 

and quantitative technology impacts into comparable metrics

 Task 5:  Test GELCAT2 Beta Version
− Same general process as Task 2 with focus and emphasis on new 

modules (Task 3) and co-benefits framework (Task 4)
− Outcome: Set of prioritized recommendations for incorporation into tool
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Project Process (4 of 4)

 Task 6: Finalize GELCAT2 Release Version
− Incorporate beta test recommendations into tool  
− Final internal testing and de-bugging

 Task 7: Prepare User Manual and Case Studies
− Develop user manual for GELCAT2 according to general format of 

GELCAT User’s Manual

 Current Project Status
− Addressing final comments on the tool and user manual
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Dashboard

 Main landing screen

 Navigation hub

 Quick-start instructions

 Technologies overviews

 Modules

 Co-benefits framework
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Facility Information
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Financial Parameters
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Energy Cost Schedule
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Photovoltaic Systems – User Inputs (1 of 2)
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Photovoltaic Systems – User Inputs (2 of 2)
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Wind Turbine Generators – User Inputs (1 of 3)
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Wind Turbine Generators – User Inputs (2 of 3)
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Wind Turbine Generators – User Inputs (3 of 3)
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Hydro Turbine Generators - Improvements

 Modify user input fields to accommodate in-conduit projects
 Add Pump-as-Turbine (PAT) to turbine technology options
 Add Design Flow Rate input field in units of cubic feet per second
 Retain turbine efficiency curves from GELCAT 
 Increase visible digits to accommodate micro and pico hydro
 Improve and expand help content to include specific considerations for 

water utilities
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Hydro Turbine Generators – User Inputs (1 of 2)
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Hydro Turbine Generators – User Inputs (2 of 2)
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Hydro Turbine Generators – Generation Report
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Hydro Turbine Generators – Financial Analysis
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Geothermal Heat Pumps - Overview

 New module
 Specific technology modeled is ground source heat pump
 Model requires inputs on building to be served by system 

to calculate heating and cooling loads.
 Two methods are provided to the user for load and system 

input requirements that differ in terms of the amount of 
building characteristic data that is needed.

 In order to estimate the economics of the investment, 
comparison to an alternative or baseline (conventional new 
or existing) system is needed.
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Geothermal Heat Pump: User Inputs (1 of 2)
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Geothermal Heat Pump: User Inputs (2 of 2)
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Geothermal Heat Pump: Load Analysis / BPT
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Geothermal Heat Pump: Financial Analysis
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Co-benefits Evaluation Framework: Overview

 New module
 Written guidance and scoring tool
 Considerations for qualitative assessment of co-benefits 

(i.e. project impacts other than costs/savings and GHGs)
 Co-benefits captured in Framework:

− Relationship With Other Initiatives
− Job Creation
− Energy Security
− Human Health
− Environmental Impacts
− Environmental Policy Compliance or Goal Achievement
− Leadership
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Co-benefits Framework: Scoring Guidance
 Job Creation: 

 Human Health: 
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Scoring Level Primary Consideration Secondary Consideration Tertiary Consideration
Low – 0 to 3 Project will cause a net loss 

of jobs, or create few if any 
new jobs.

Any newly created jobs are 
temporary and relatively short 
term.

Most or all newly created 
jobs are overseas.

Medium – 4 to 7 Project will create a 
moderate number of new 
jobs.

Some newly created jobs are 
temporary and relatively short 
term while others are 
permanent or temporary but 
long-term.

Most or all newly created 
jobs are domestic but few if 
any are local.

High – 8 to 10 Project will create a 
significant number of new 
jobs.

Most or all newly created jobs 
are permanent or temporary but 
long-term.

Most or all newly created 
jobs are local.

Scoring Level Primary Consideration Secondary Consideration
Low – 0 to 3 Significant number of negative impacts with 

limited or no positive impacts
Positive impacts are localized and/or 
negative impacts are widespread

Medium – 4 to 7 Moderate number of positive and/or negative 
impacts

Positive and negative impacts are 
approximately regional

High – 8 to 10 Significant number of positive impacts with 
limited or no negative impacts

Positive impacts are widespread and/or 
negative impacts are localized
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Co-benefits Framework: Scoring Tool
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Thank you!
Peter Kobylarek
202-488-6620
peter.d.kobylarek@leidos.com
leidos.com/engineering
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