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Background

n Need to evaluate ecological and monetary trade-offs 
on the Hanford Site between remediation, 
restoration, and land use options before action is 
taken

n Ecological risk assessments normally focus on 
contaminant effects on wildlife, ignore impacts of the 
remediation action itself

n Need to connect different decision dimensions using 
common units



Objectives

n Develop a GIS-based decision support tool that concisely 
describes the current environmental landscape and can 
be used to make decisions 

n Develop a tool that provides ecological information in a 
format directly comparable to other decision 
dimensionsÑincluding project costs and human health 
and wildlife risks



Environmental Decision Making Made Easier

n HERMESÑa flexible visualization and analysis 
programÑhelps environmental restoration, land use, and 
resource managers make decisions

n HERMES allows interactive evaluation of impacts with 
user-selected restoration costs and species values  

n Other decision  dimensions, such as human health, eco-
risk, and ecosystem function can be included as 
extensions to the model



Advantages

n Usable - links with userÕs existing databases
n Portable - can run on a laptop computer, which 

facilitates public involvement
n Easily manipulated - user can control data input 

values
n Expandable - modular design allows inclusion of 

additional decision dimensions



The Basic Tool

n Allows user to select area(s) of interest
n Determines habitat types within selected area
n Calculates area (ha) of each habitat type
n Estimates cost of mitigation (if required)
n Estimates population sizes for a group of indicator 

species
n Calculates a Òspecies valueÓ for selected area



The Basic Tool- contÕd

Allows user to 
n control all cost and value estimations via user-defined 

look-up tables
n compare alternatives
n conduct Òwhat-ifÓ analyses if data are imperfect
n identify and rank sites based on ecological criteria
n add extensions that enable other types of analyses and 

decision support



Tool Structure

Habitat Type and Habitat Type and 
Area Calculations Area Calculations 

Ecological and Ecological and 
Economic AnalysisEconomic Analysis

CalculationsCalculations

ARC VIEW - GISARC VIEW - GIS
COMPONENTCOMPONENT

EXCELEXCEL
SPREADSHEETSPREADSHEET
COMPONENTCOMPONENT

USERUSER

MAPSMAPS

What-If ScenariosWhat-If Scenarios



Let’s Walk Through Let’s Walk Through 
the HERMES Support Toolthe HERMES Support Tool



We start with an overall habitat map 
of the Hanford Site.



We zoom to a smaller 
portion of the site.



Different colors indicate 
different habitat/cover types.



Select Area to Examine

n User-provided tool allows one or more area(s) of 
interest to be selected

n Areas can be any shape or size
n HERMES calculates the area (ha) of each 

location selected
n If proposed disturbance is an excavation, user 

can enter depth, and HERMES calculates volume 
of material



Selected Area



Enter depth of excavation (if desired).



HERMES calculates volume of material removed.



Repeat for as many different impact 
locations as desired.
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HERMES then calculates the area of each habitat 
polygon within the selected area(s) and determines 
the habitat type for each polygon.



The user can then visually examine 
the distribution of each habitat type.



Data are fed to the spreadsheet portion of 
the model for detailed analysis of habitat 
replacement costs and ecological values.



Habitat Replacement Cost
Ecological Value

HERMES calculates total values and values 
for each habitat type.



Alternatively, individual habitat 
polygons can be examined.



Mitigation / Habitat Replacement

n Based on user-defined values table
n User determines if habitat type is mitigable
n User defines mitigation thresholds (minimum area 

that would require compensation)
n Costs of different revegetation components are 

defined
n Can be altered for Òwhat-ifÓ analyses





Different cost estimates for tublings and shrubs…..



 …. change the overall cost estimates.



The “species value” is estimated for each habitat type and 
species combination by multiplying an estimated “unit 

value” by the estimated population size for each species.



The unit value is currently the 
user’s best guess, but could easily 

be the result of more complex 
economic models or valuation 
techniques, if available for the 

species of interest.



Similarly, population size could be the result of 
species-specific population models, but currently is 
a simple calculation that incorporates…..



.... the estimated home range size for 
each species in a ideal habitat, the area 
of each habitat type affected, and …. 



.... the estimated suitability of each habitat type for each 
species.



Changes to any of these parameters will alter the overall 
value calculations.  For instance, changing the suitability 
of big sagebrush/bunchgrass-cheatgrass habitat for 
loggerhead shrikes from 1 to 0.33….



....would reduce the shrike population size, and 
therefore, reduce the overall species value estimate.



HERMES Extensions

n One extension allows user to compare ecological 
impacts of alternative burial sites for waste site 
remediation projects

n HERMES estimates the area requirement for 
specified amounts of material and depth of 
proposed burial ground

n Side slopes and spoils storage areas taken into 
account



We will bury our waste in a 
different part of the Hanford Site.



A HERMES-specific tool performs 
the required calculations.



The user can select any or all the excavations.



The user provides information about the depth of 
the burial ground and cover-cap requirements.



HERMES calculates the required 
area for the burial ground.



The user selects a burial ground location and 
draws one side. HERMES automatically 
calculates the other dimension.



HERMES then identifies the habitat types 
within the selected site and estimates the area 
of each habitat polygon.  The data are then 
passed to the spreadsheet component ….



900 $K -- OUCH!!!



Let’s try a different site….



Still expensive, but better.



Potential Extensions

n Analyze habitat value rather than $$ value
n Restore site to any user-selected cover type, 

regardless of original cover type
n Calculate borrow site dimensions and associated 

ecological costs
n Calculate engineering costs for infrastructure 

development (i.e., roads, utilities)
n Include cultural resource concerns



Use in Risk Assessment

n Exploring integrating HERMES and MEPAS 
within FRAMES to allow for spatial assessment of 
ecological/human health risk

n MEPAS would provide spatial grid of contaminant 
concentrations

n HERMES would provide the area of each habitat 
type at each concentration level



Use in Risk Assessment - contÕd

n Output of MEPAS/HERMES integration will be 
used to predict potentially affected species and 
the number of affected individuals at each 
concentration level

n Predict changes in habitat value over time due to 
the contaminants

n Mitigation decisions could be based on habitat 
value rather than cost-to-replace



Requirements for Adaptation 
of HERMES to Other Settings

n Rastorized GIS map of habitat/cover types
n Site-specific framework for habitat restoration / 

mitigation decision making
n Estimates of costs to perform actions
n List of indicator species
n Estimates of home range and habitat suitability 

matrix for each species
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