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Abstract 

The U.S. Army is the largest Department of Defense (DoD) land user in 
Alaska, including remote areas only accessible by air, water, or wintertime 
ice roads. Understanding where energy resources and related infrastructure 
exist on and adjacent to DoD installations and training lands can help in-
form Army decision-makers, especially in remote locations like Alaska. The 
Energy Atlas–Alaska provides a value-added resource to support decision-
making for investments in infrastructure and diligent energy management, 
helping Army installations become more resilient and sustainable. 

The Energy Atlas–Alaska utilizes spatial information and provides a con-
sistent GIS (geographic information system) framework to access and ex-
amine energy and related resource data such as energy resource potential, 
energy corridors, and environmental information. The database can be 
made accessible to DoD and its partners through an ArcGIS-based user in-
terface that provides effective visualization and functionality to support 
analysis and to inform DoD decision-makers. The Energy Atlas–Alaska 
helps DoD account for energy in contingency planning, acquisition, and 
life-cycle requirements and ensures facilities can maintain operations in the 
face of disruption. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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1 Introduction 

1.1 Background 

The Army accounts for energy in contingency planning, acquisition re-
quirements, and ensuring facilities can maintain operations in the face of 
disruption. Energy resources and related infrastructure exist on and adja-
cent to Department of Defense (DoD) installations, and access to infor-
mation about these resources is critical for decision-makers. A robust and 
easily accessible data source is necessary to ensure that decision-makers 
have the best-available information on hand to perform efficient actions. 
This becomes especially important in remote locations like the DoD instal-
lations in Alaska where extreme environment conditions can cause signifi-
cant disruptions to operations and planning.  

Various entities have mapped energy resources across the State of Alaska 
by using approaches already applied across much of the U.S. The Energy 
Information Administration (EIA) collects, tabulates, and maps energy data 
across states, regions, energy consumer sectors, etc. and provides this in-
formation to public users in a variety of forms, including downloadable tab-
ulated data and through maps and charts to help visualize data trends. To 
help energy decision-makers, the Department of Energy (DOE) National 
Laboratories have developed several resource mapping tools based on 
available energy resource data and resource constraints (e.g., water availa-
bility); infrastructure data (e.g., existing transmission and distribution sys-
tems and gas pipelines); and, primarily for project development, environ-
mental data (e.g., sensitive habitat, species, resources, roads, and trails). 
Some of these mapping tools help inform policy decisions by offering the 
functionality to support analysis of policy options and to understand the 
risks associated with different options (e.g., implications of sea-level rise 
for siting of generation facilities). The existing suite of DOE lab tools com-
prise useful examples of functionality. Such mapping tools can help support 
sound, resilient, and sustainable DoD decision-making and investment.   

Geographic information systems (GIS) provide a consistent framework to 
collect, organize, and examine location-based data and are increasingly 
used as more tools are developed to help a variety of decision-makers. To 
support DoD decision-makers, academic institution partners have also de-
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veloped and utilized GIS technologies. For example, (Strategic Environ-
mental Research and Development Program (SERDP) project RC-2110 de-
veloped the Geographic Information Supporting Military Operations 
(GISMO) support tool as part of a project to identify how a changing cli-
mate could impact U.S. Army Alaska training lands and to provide needed 
information to land managers to help them plan accordingly (T. Douglas 
2016). William and Mary’s Center for Coastal Resources Management ap-
plies GIS and remote-sensing techniques to help address coastal, water-
shed, and landscape issues. These are examples of the resource issues that 
could impact DoD lands. The technologies are sources of information, op-
portunities for data coordination (e.g., across GIS datasets), and examples 
of functionality needed to support decision-makers.  

1.2 Objective 

The objective of this project was to develop an underlying database of en-
ergy information related to DoD lands in Alaska and to make this database 
accessible through a user interface. This interface will provide effective vis-
ualization and functionality that supports analysis and informs DoD deci-
sion-makers and DoD partners. The Energy Atlas (here developed as En-
ergy Atlas–Alaska) provides a value-added resource to support decision-
making for investments in infrastructure and diligent energy management, 
helping DoD installations become more resilient and sustainable.  

1.3 Approach 

In this research, the U.S. Army Cold Regions Research and Engineering 
Laboratory (CRREL) is leveraging its expertise in cold regions and Arctic 
infrastructure to investigate and develop a data repository of energy-re-
lated information for DoD installations and their partners in Alaska. This 
effort draws on existing data, identifies data gaps, and makes recommen-
dations for addressing those data gaps. We collected and organized data 
using a GIS-based framework and considered existing user interfaces to 
determine the most effective and efficient way to make the collected GIS 
data available to users.  

Using this information, as well as feedback from representative stakehold-
ers, Energy Atlas–Alaska was developed such that it is compatible with a 
currently available GIS platform already in use by DoD and the Army. Ad-
ditional functionality built into Energy Atlas–Alaska simplifies access to 
underlying data and its visualization.  
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1.4 Impact to DoD and the Army 

The largest DoD land user within Alaska is the U.S. Army, overseeing more 
than 600,000 hectares of land, including remote areas only accessible by 
air, water, or wintertime ice roads (T. Douglas 2016). Communicating the 
resources available across these lands and how they may be connected to 
resources adjacent to DoD lands is critical to the DoD investment and stra-
tegic decision-making process and will inevitably lead to increased resili-
ence and sustainability. The importance of this type of information for in-
stallation and facility planning is compounded by the complications pro-
vided by the extreme climate and remote settings of these locations.  

The Energy Atlas–Alaska helps DoD account for energy in contingency 
planning, acquisition, and life-cycle requirements and ensures facilities 
can maintain operations in the face of disruption. The framework 
developed during this project can easily be applied to assets in other states 
and tai-lored to meet specific environmental and regulatory constraints.  

The Energy Atlas–Alaska uses spatial information and provides a con-
sistent GIS framework to collect and examine energy and related resource 
data such as energy resource potential, energy corridors, and environmen-
tal data for DoD lands in Alaska. The database can be made accessible to 
DoD and its partners through an ArcGIS-based user interface that can pro-
vide effective visualization and functionality to support analysis and to in-
form DoD decision-makers and DoD partners. Its functionality and scope 
can also be iteratively expanded to include more data and tools to help a 
variety of decision-makers based on their needs, across all DoD lands 
within Alaska. Both open access and limited distribution datasets are 
available and will be detailed throughout this report. 

This report explores the currently available data sources and tools both 
within Alaska and nationwide and outlines the functionality and benefits 
of the Energy Atlas–Alaska. In the following sections, we will review the 
current literature, decision support tools, and data repositories (section 2) 
and provide more detailed information about data collection and integra-
tion into the Energy Atlas–Alaska (section 3). Section 3 also reviews the 
stakeholder engagement and data gaps identified for future consideration. 
In sections 4 and 5, we provide a detailed description of the Energy Atlas–
Alaska functionality along with an example use case. Section 6 outlines 
next steps for building on the work presented in this report and transition-
ing the developed atlas to a wider-reaching DoD platform. 
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2 Literature Review  

Using spatial information to understand the world and its different envi-
ronments is a longstanding practice. Over the past few decades, there have 
been significant advancements in GIS mapping software that have pro-
vided interactive platforms capable of storing and processing vast amounts 
of spatial data for manipulation, analysis, and management. For the 
ArcGIS platform used in this study, the geographic or spatial dataset over-
laying a base map is referred to as a data layer. With the advancements in 
user-friendly GIS software and the expansion of geographic information 
science, a surfeit of data layers have been developed for a variety of appli-
cations, including environmental monitoring, product marketing, city 
planning, and land development. Most GIS applications use multiple lay-
ers, and identifying the most germane layers for an analysis among the 
many options available can be time consuming. The compilation of layers 
tailored to a specific application, referred to as an atlas, provides a simpli-
fied interface for policymakers, researchers, and the general public and 
can have huge impacts on project expedience and effectiveness. Atlases, 
and similar tools that combine relevant layers for assessing energy con-
sumption, development opportunity, and environmental impact, have 
been developed for regional, state, national, and global applications. The 
following sections provide overviews of some of the examples that in-
formed the Energy Atlas–Alaska’s functional design and development.  

2.1 Decision support 

The information available to decision-makers has a high impact on wide-
reaching financial and logistical determinations that are made every day. 
Some of this information is more readily available and usable and is, thus, 
more effective. Subject matter experts develop decision support tools to 
help improve access and usability of information and, consequently, to im-
prove the quantity and quality of information available for decision-mak-
ers’ consideration. Such tools have different scopes, functions, and user 
groups. Some tools are even designed to work with other tools (e.g., data 
inputs for analysis or visualization tools). Regardless, individually or col-
lectively, these tools have a common purpose: to help decision-makers ac-
cess and understand the information needed to make the best-informed 
decision possible. 
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A number of freely available decision support tools and data sources are 
available for decision-makers to use. Each of these tools has a specific pur-
pose; but the underlying data, in many cases, are useful to address a vari-
ety of decision areas, including, but not limited to, the following: 

• Infrastructure projects (e.g., electricity or telecommunication transmis-
sion towers) 

• Transportation projects (e.g., roadways and railways) 
• Energy policies (e.g., energy source diversity requirements and energy 

security objectives) 
• Resilience planning (e.g., backup supplies) 
• Resource acquisition (e.g., investments in new and additional equipment) 

The Energy Atlas–Alaska aggregates data from several sources and pro-
vides a visualization of the data, based on user preferences, to inform sev-
eral energy-related decision areas. The data layers in the Energy Atlas–
Alaska are specifically selected to help DoD decision-makers consider in-
formation about the built and natural environments, both on and off DoD 
lands, and the infrastructure (e.g., road systems, water systems, electricity 
systems, and energy supply systems). For example, these data can help in-
form decisions about the following: 

• Planning for new development 
• Planning for retrofits or updates to the existing built environment  
• Resilience investments (e.g., energy and water) 
• Infrastructure analysis and expansion (e.g., electricity distribution net-

works and natural gas pipelines) 
• Connectivity to and reliance on non-DoD supply networks 
• Integration of alternative energy supplies (e.g., wind, solar, geother-

mal, and natural gas)  
• Energy and resilience policies and objectives for DoD installations 

While there are many other areas that the data compiled in the Energy At-
las–Alaska can inform, the above provide a representative list. Addition-
ally, the Energy Atlas–Alaska is designed such that, as needed and availa-
ble, more data can be integrated to provide a comprehensive tool with a 
readily understandable visualization of the data relevant to the user’s in-
quiry. In this report, we illustrate the utility of the Energy Atlas–Alaska 
and demonstrate its capabilities to inform a hypothetical DoD installation 
inquiry (section 5).  
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The discussion that follows (sections 2.2–2.5) provides an overview of a 
representative set of freely available data mapping tools and data sources 
that can inform DoD decision-makers as described above. This section is 
not a complete list of all available tools and data sources but illustrates the 
diversity of tools and data sources available relevant to potential energy-
related analysis and decision-making. While a number of subscription or 
pay-for-access tools are available, we chose to include only those that are 
freely available. We expect that decision-makers with limited financial re-
sources (e.g., government agencies) would likely use a free resource where 
available. Furthermore, a number of the tools and data sources highlighted 
below have been developed by or for federal or state agencies. 

2.2 DoD data tools and sources 

2.2.1 Defense Installation Spatial Data Infrastructure (DISDI) Program 

The DoD uses geographic information systems and geospatial data to 
manage the existence and completeness of its property inventory. This 
technology has modernized how it operates and manages installations, 
ranges, and training lands. The Defense Installation Spatial Data Infra-
structure (DISDI) Program has oversight of how this data is collected and 
managed and is responsible for “coordinating, standardizing, and leverag-
ing geospatial information and analytics across DoD’s global business mis-
sion areas to better manage installations and the warfighter support infra-
structure” (OSD [Office of the Assistant Secretary of Defense for 
Sustainment] 2020). DISDI has developed an online atlas that catalogs 
comprehensive global geospatial datasets tailored to the U.S. defense sus-
tainment mission, including energy, environment, and installations (OSD 
2020). The DISDI atlas provides a platform (Figure 1) for sharing and 
viewing geospatial datasets across all departments of the DoD, which can 
be used for emergency response plans, environmental impact assessments 
and management, and facility and infrastructure planning. It includes lay-
ers that can be used to assess the potential for renewable energy develop-
ment and to map existing and proposed utilities and means of transport 
for military lands. The majority of this geospatial data focuses on the con-
tiguous U.S., leaving data gaps for Alaska (e.g., wind potential). This plat-
form has dynamic map layers used for viewing purposes only; it does not 
have an analytical component. However, DISDI does provide geospatial 
analysis for DoD installations upon request (OSD 2020).  
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Figure 1.  Example of the DISDI mapping tool displaying wind turbine power generation sites 
in Alaska. (Image reproduced from DoD 2020. Public domain.) 

 

2.2.2 Fort Wainwright installation land-use map 

Available in an open-source format in ArcGIS, this land-use map (Figure 
2) focuses primarily on Fort Wainwright’s land use and outlines ranges 
and training areas, restricted areas, roadways, and wildlife management 
regions and how they relate to outdoor recreational use (Taylor 2021). The 
purpose of this tool is to inform the public what areas are open for recrea-
tion or what locations may be closed temporarily during periods of mili-
tary use. The goal is to avoid conflict between recreational activities and 
military missions (U.S. Army 2019). This data source provides a valuable 
breakdown of the installation’s specific land use, which helps inform 
where to locate future energy projects. 
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Figure 2.  Fort Wainwright land-use map. (Image reproduced with permission 
from Taylor 2021.) 

 

2.2.3 Army Installation Atlas (AIA) 

The Army Installation Atlas (AIA) provides access to the Army Installa-
tion, Energy, and Environmental (IE&E) geospatial data through web ser-
vices, maps, and applications. The site requires Common Access Card cre-
dentials to access the Army Installation Geospatial Platform that hosts the 
data. Furthermore, the user must then register to access the AIA (U.S. 
Army 2020a). The Installation Geospatial Information and Services 
(IGI&S) program was established in 2003 to consolidate and focus Army 
efforts on geospatial information, and there is an Army-wide policy for in-
stallations to use and update this tool as improvements are made (U.S. 
Army 2017). Figure 3 provides a visual overview of the IGI&S program, 
and Bauer et al. (2019) further details the AIA resource. IE&E datasets are 
related to public works, infrastructure (including electrical, thermal, and 
natural gas assets), natural resources, and installation land use (Bauer et 
al. 2019).  
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Figure 3.  IGI&S program overview. (Image reproduced from Bauer et al. 2019. Public domain.) 

 

2.3 Alaska data tools and sources 

2.3.1 Renewable Energy Atlas of Alaska 

The Alaska Energy Authority (AEA) is an independent corporation estab-
lished in 1976 that aims to “reduce the cost of energy in Alaska” by assist-
ing in the development of reliable, efficient, and sustainable energy sys-
tems across Alaska (AEA 2021). AEA provides grant programs to organiza-
tions that federate geospatial data on Alaska’s renewable energy potential, 
energy development, and economic planning. In 2006, AEA collaborated 
with the Renewable Energy Alaska Project (REAP) to develop the Renewa-
ble Energy Atlas of Alaska, a comprehensive report (Figure 4) that details 
renewable energy potentials across Alaska (AEA and REAP 2019). The Re-
newable Energy Atlas of Alaska incorporates geospatial data as static maps 
for the state’s current energy infrastructure, including oil, coal, wind, so-
lar, geothermal, hydro, biomass, and tidal energy resources (AEA and 



ERDC TR-21-20 10 

REAP 2019). The Renewable Energy Atlas of Alaska was designed to pro-
vide free and relevant knowledge of Alaska’s energy infrastructure for the 
public, policymakers, investors, and developers.  

Figure 4.  Example of the Renewable Energy Atlas of Alaska 2019 displaying the potential 
wind energy generation across the state. (Image reproduced with permission from AEA and 

REAP 2019.) 

 

2.3.2 Alaska Energy Data Inventory (AEDI) 

The Alaska Energy Data Inventory (AEDI), funded by AEA, includes an in-
teractive energy atlas developed by the University of Alaska Fairbanks 
(AEA 2020). AEDI displays geospatial data layers for current energy pro-
jects and generation sites, including biofuels, biomass, geothermal, solar, 
wind, and hydropower. It also includes potential for renewable energies 
based on meteorological and land type data (e.g., forested for biomass pro-
duction). It was designed to consolidate and inventory Alaskan energy re-
sources data and is available to the public, policymakers, and investors to 
identify how to develop the most economic combination of energy re-
sources to meet the public’s needs. AEA recognizes that, due to a lack of 
high-quality data, this inventory does not represent many parts of rural 
Alaska (AEA 2020). The AEDI is current through 2018; but although the 
datasets are still accessible, the interactive atlas is no longer available. At 
the time of writing, the datasets of the AEDI are being updated and mi-
grated to the AEA geospatial data clearinghouse.  
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2.3.3 Alaska Energy Data Gateway 

The Alaska Energy Data Gateway (Figure 5) is implemented by the Univer-
sity of Alaska and several partners, with funding from AEA, DOE’s Estab-
lished Program to Stimulate Competitive Research, and the DOE’s Grid 
Modernization Initiative. The site compiles comprehensive energy and se-
lected socioeconomic data for communities across Alaska (University of 
Alaska 2020). The platform has three categories of data: (1) Financial Ca-
pacity Metrics, focusing on capital and regional costs of business; (2) Hu-
man Capacity Metrics, focusing on the skills required to develop, imple-
ment, and maintain energy projects in a target community; and (3) Tech-
nical Capacity Metrics, focusing on the current energy use for electric, 
transportation, and heating and cooling as well as the basic infrastructure 
of a community (University of Alaska 2020). These data provide the pub-
lic, policymakers, and developers with a detailed understanding of the in-
frastructure, financial capacity, and available skillsets to make informed 
decisions about the potential to improve or modernize energy systems. 

Figure 5.  Example of the Alaska Energy Data Gateway mapping tool displaying financial 
capacity metrics across the state (Image reproduced with permission from University of 

Alaska 2020; background maps provided by Mapbox.) 
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2.3.4 Alaska Division of Geological and Geophysical Surveys (DGGS) 
GeoPortal 

The Alaska Division of Geological & Geophysical Surveys (DGGS) GeoPor-
tal is a collection of web apps containing geologic data, maps, and applica-
tions (Alaska DNR [Department of Natural Resources] 2020). The Geo-
Portal is open-source and easily accessed from the Alaska DNR website. 
This tool is part of the Alaska Spatial Data Infrastructure, and the Alaska 
GeoPortal is maintained by the Geologic Information Center team (Alaska 
DNR 2020). The GeoPortal contains data on resources such as geothermal 
sites, mineral sites, and geologic maps in Alaska. Each web app visualizes a 
given resource, which can then be downloaded for use elsewhere. Figure 6 
illustrates the portal output for geothermal springs in Alaska. 

Figure 6.  Example of the DGGS GeoPortal mapping tool displaying geothermal springs across 
Alaska. (Image reproduced with permission from Alaska DNR 2020.) 

 

2.3.5 Alaska Department of Transportation (AK DOT) 

The Alaska Department of Transportation (AK DOT) has developed a GIS 
database (Figure 7) of the State’s roadway infrastructure. More spatial in-
formation is provided with secure login credentials; however, AK DOT is 
working to provide more information to the general public outside the 
State’s firewall. In collaboration with the American Association of State 
Highway Transportation Officials (AASHTO), there is a national effort to 
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create a web-based decision-making mapping and informational tool for 
project development and tracking, easily sharable between agencies and 
the public. AASHTO serves as a national nonprofit and provides support 
for all aspects of transportation (Alaska Department of Transportation and 
Public Facilities 2020). 

Figure 7.  AK DOT GIS data collection home page (Image reproduced with 
permission from Alaska Department of Transportation and Public Facilities 2020). 

 

2.4 U.S. data tools and sources 

2.4.1 National Renewable Energy Laboratory (NREL) Geospatial Data 
Science Data and Tools Repository 

The National Renewable Energy Laboratory (NREL) Geospatial Data Sci-
ence Data and Tools Repository hosts a collection of renewable geospatial 
energy data from numerous government and university sources (NREL 
2020a). Partners include the DoD, state governments, industry-leading 
companies, universities, and over 80 countries. With a focus on biomass, 
geothermal, hydrogen, marine and hydrokinetic, solar, and wind, national 
and international datasets are available in an open-source platform. 
NREL’s intent is to bring together available data for continued research 
and public education in order to optimize energy systems (NREL 2020a). 
Through the ability to download raw data, NREL enables the user to easily 
adapt files into new or existing data files. While limited, several available 
datasets offer real-time graphical displays of national resources, such as 
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wind and solar. Figure 8 is a representative image of the Wind Toolkit 
made accessible through the NREL website.     

Figure 8.  NREL Geospatial Data Science Data and Tools Repository, Wind 
Toolkit (Image reproduced from NREL 2020a. Public domain.) 

 

2.4.2 NREL Renewable Energy Atlas (RE Atlas) 

The NREL Renewable Energy Atlas (RE Atlas) is a mapping tool that pro-
vides a platform to map the potential for renewable energy resources 
across the U.S. (Figure 9). This tool is available online for free via the 
NREL website and was designed to help develop energy policy, increase 
investment in renewables, and educate users by making high-quality data 
accessible and understandable (G. Douglas 2012). The NREL Geospatial 
Data Science team designed and developed the tool for policy makers, 
planners, developers, and anyone looking to gain a better understanding of 
the various potentials for the most common renewable energy resources in 
the U.S. (G. Douglas 2012). The RE Atlas incorporates dynamic geospatial 
data layers for wind (on and offshore), solar (photovoltaic [PV] and con-
centrated solar potentials), geothermal, biomass, and hydropower. How-
ever, some of the renewable resource layers include data for the contigu-
ous U.S. only (e.g., geothermal and concentrated solar). This toolkit is pri-
marily for viewing the distribution of renewable energy potential and does 
not include an analytical component; however, the layers can be extracted 
and uploaded to a GIS software package for analysis.  
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Figure 9.  Example of the RE Atlas mapping tool displaying the potential for wind energy 
generation across Alaska. (Image reproduced from NREL 2020b. Public domain.) 

 

2.4.3 Argonne National Laboratory (ANL) Renewable Energy Atlas of the 
United States 

Argonne National Laboratory (ANL) developed their own Renewable En-
ergy Atlas of the United States 2013. The atlas, designed for the U.S. De-
partment of Agriculture (USDA), the U.S. Forest Service, and other federal 
land management agencies, is a compilation of geospatial data for renewa-
ble energy resources and federal lands (Kuiper et al. 2013). The atlas in-
cludes geospatial data layers for renewable energy development, federal 
land boundaries, ecoregions, energy corridors, archeologic sites, and exist-
ing energy infrastructure. The geospatial data layers that pertain to exist-
ing energy infrastructure are limited due to commercial licensing or desig-
nations of Official Use Only (Kuiper et al. 2013). The geospatial data for 
the Renewable Energy Atlas of the United States supported programmatic 
environment impact statements assessing the environmental, social, and 
economic impacts of utility-scale solar development in the southwestern 
U.S. (DOE 2012, 2008). Figure 10 illustrates the Renewable Energy Atlas 
of the United States use for viewing solar potential. The ANL Renewable 
Energy Atlas of the United States has recently been superseded by the En-
ergy Zones Mapping Tool described in section 2.4.4. 
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Figure 10.  Example of the Renewable Energy Atlas of the United States displaying solar 
potential across the U.S. (Image reproduced from Kuiper et al. 2013. Public domain.) 

 

2.4.4 ANL Energy Zones Mapping Tool (EZMT) 

The Energy Zones Mapping Tool (EZMT) is an open-source mapping tool 
available online to help users identify potential energy resource areas and 
energy corridors in the U.S. The DOE Office of Electricity funded the de-
velopment of the EZMT by the Eastern Interconnection States’ Planning 
Council (EISPC).* ANL, NREL, and Oak Ridge National Laboratory pro-
vided research support and technical assistance in this effort. The tool was 
developed so that EISPC members and stakeholders could use a methodol-
ogy and comprehensive mapping tool to identify areas in the U.S. that are 
well suited for producing clean (low- or no-carbon) power. EZMT also was 
meant to promote collaboration between state-level energy-planning enti-
ties by enabling a consistent and coordinated direction for electricity anal-
yses and planning (ANL 2020a). The EZMT (Figure 11) contains data for 
energy sources, including solar, wind, coal, oil, and natural gas, and for 

 
* EISPC is “an organization of energy planning and regulatory offices from 39 states in the eastern part 

of the U.S., the District of Columbia, the City of New Orleans, and 8 provinces in Canada” (ANL 2013); it 
was originally funded by the DOE through an American Recovery and Reinvestment Act of 2009 fund-
ing opportunity. 
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natural resources, such as hydrology and waterbody data. The tool also in-
cludes data for infrastructure and can be used via an interactive map or 
can be downloaded for the user to analyze locally on their own computer.  

Figure 11.  EZMT user’s screen. (Image reproduced from ANL 2020b. Public domain.) 

 

2.4.5 U.S. Geological Survey (USGS) 

The U.S. Geological Survey (USGS) is the leading organization for natural 
science expertise and data collection, providing water resources data 
(among other natural resources) across the U.S. and its territories to all 
levels of federal, state, and local governments and to the public. The USGS 
has a collection of GIS data focused primarily on natural resources but also 
provides other useful information, like hydrological units, geothermal po-
tential, flooding zones, and other shape files. Available to the public, these 
data are meant for citizens and other government agencies to get a better 
understanding of the nation’s resources and land use (USGS 2020a). 
USGS data can be accessed from the Energy Resources Program page 
(USGS 2020a) on the USGS website and filtered based on type, topic, year, 
etc. Several state websites (often on their natural resources page) also link 
to the USGS data. 
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Real-time and historical surface and groundwater observations, their qual-
ity, and their uses are contained with the National Water Information Sys-
tem (NWIS). First announced in 2001, the NWIS is the home for the dis-
tributed network of servers and computers that collect, process, review, 
and store water data from 1.5–1.9 million stations (USGS 2011). These 
data include river stage (i.e., height) and streamflow (i.e., discharge) con-
ditions at major rivers, lakes, and reservoirs. The NWIS Web Mapper in-
terface offers an Esri GIS web tool (Figure 12) for users to query by geo-
graphic area or by data category (e.g., surface water). Station names and 
locations can be exported in a variety of file types (e.g., .txt, .csv, or .shp) 
from the Web Mapper. From there, water data can be accessed on each re-
spective station webpage. 

Figure 12.  USGS NWIS Web Mapper interface. (Image reproduced from USGS 
2020b. Public domain.) 

 

2.4.6 U.S. Energy Information Administration (EIA) 

EIA has a collection of data on electrical transmission lines, substations, 
natural gas resources, and power plants, to name a few. It provides a wide 
range of data to inform both military and nonmilitary installation deci-
sions. Available in a web-based tool, access is easy, but user customization 
options are limited (EIA 2020; Figure 13). 
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Figure 13.  EIA data collection home page. (Image reproduced from EIA 2020. Public domain.) 

 

2.4.7 National Oceanic and Atmospheric Administration (NOAA) National 
Centers for Environmental Information (NCEI) portal 

A suite of meteorological networks is available through the National Oce-
anic and Atmospheric Administration (NOAA) National Centers for Envi-
ronmental Information (NCEI) portal. The NCEI is the national leading 
authority for environmental information, including oceanic, atmospheric, 
and geophysical datasets. Under the Consolidated and Further Continuing 
Appropriations Act of 2015, Public Law 113-235, the NCEI was formed as 
the aggregate of NOAA’s National Climatic Data Center (NCDC), the Na-
tional Geophysical Data Center, and the National Oceanographic Data 
Center (NOAA 2019). Included in the consolidation was the NCDC Climate 
Data Online portal (NOAA 2020a; Figure 14), which provides access to a 
global archive of historical hourly, daily, monthly, and yearly historical ob-
servations of temperature, precipitation, wind, etc. in the NCEI Map 
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Viewer web interface (NOAA 2020b). Here, users are able to query the ar-
chive by geographic area and data category, which includes, but is not lim-
ited to, time series observations, surface maps, and regional climate indi-
ces. The Map Viewer provides each dataset as a separate layer. 

Figure 14.  NOAA’s Climate Data Online Portal. (Image reproduced from 
NOAA 2020a. Public domain.) 

 

2.4.8 Department of Homeland Security (DHS) Homeland Infrastructure 
Foundation-Level Data (HIFLD) 

The Homeland Infrastructure Foundation-Level Data (HIFLD) catalog 
currently provides infrastructure data covering 25 separate categories 
(Figure 15). The HIFLD, operated by the Department of Homeland Secu-
rity (DHS), is available through both open and secure online platforms. 
Here we will outline only the open catalog, which is available through the 
DHS Homeland Security Information Network on the Geospatial Infor-
mation Infrastructure portal. The HIFLD subcommittee was formed in 
2002 to focus on improving the geospatial information collection, pro-
cessing, and sharing across the U.S. Government. This process was to pro-
vide secure access to geospatial information of critical importance and to 
create a common foundation from which to visualize and analyze those 
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data (DHS 2017). The HIFLD Open Data portal was brought online in Feb-
ruary 2016 and contains 320 public datasets, such as Agriculture, Borders, 
Boundaries, Chemicals, Communications, Energy, Natural Hazards, and 
Air/Ground/Water Transportation (DHS 2018). Sources in the energy cat-
egory include petroleum reserves, pipelines, oil refineries, power transmis-
sion lines, as well as data for electrical regions. The HIFLD also includes 
data related to flood risk and monitoring systems, which can be crucial for 
long-term infrastructure planning. Data is hosted through ArcGIS Online 
and can be investigated through a search or by category; downloaded as a 
table; or downloaded directly as a CSV, KML, or shapefile for visualization 
or analysis through a desktop mapping software.  

Figure 15.  DHS HIFLD data dashboard. (Image reproduced from DHS 2017. Public domain.) 

 

2.4.9 DOE Tribal Energy Atlas 

The DOE Office of Indian Energy Policy and Programs has created a Tribal 
Energy Atlas tool (Figure 16) that specifically focuses on Tribal areas. This 
tool includes data on energy sources, infrastructure, energy expenditures, 
and efficiency. A useful feature is energy potential. For example, an op-
tional dataset provided to the user is the concentrated solar power poten-
tial within x miles of tribal lands that may not be currently utilized. Poten-
tial energy sources not yet tapped into, especially those that allow for an 
installation to become more energy resilient and independent, could pro-
vide DoD installations with useful planning information (DOE 2020). A 
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feature of this type would be useful to include in any DoD-centric energy 
data portal.  

Figure 16.  DOE Tribal Energy Atlas user’s view. (Image reproduced from DOE 
2020. Public domain.) 

 

2.5 International energy data tools and sources 

2.5.1 Clean Energy Resources and Projects (CERP) 

Canada’s Natural Resources Department has created the Clean Energy Re-
sources and Projects (CERP) interactive map laying out energy use and po-
tentials from renewable sources (Government of Canada 2018). This tool 
provides infrastructure, energy transportation methods, and current and 
future clean energy projects. Data layers for the clean energy potential for 
various sources are also available. Useful features include the ability to ad-
just the transparency of layers, to lighten or darken based on user prefer-
ences, and the ability to search layers. Additionally, the inclusion of a 
viewable attribute table allows users to generate a table of attributes for 
each layer, which can be filtered by attribute values to adjust what is visi-
ble on the data display. Lastly, the user has the ability export both figures 
and data tables for selected layers in an easy-to-follow format. The report 
includes the visual information found in the map and tabular data from 
the attribute table. The tool is available in an open-source platform (Figure 
17) to be as user-friendly as possible (Mackinnon 2014). 



ERDC TR-21-20 23 

Figure 17.  CERP home page. (Source: “Atlas of Canada – Clean Energy Resources and 
Projects (CERP)” Canada Centre for Mapping and Earth Observation [CCMEO], Natural 

Resources Canada, 2018. Reproduced with the permission of the Department of Natural 
Resources, 2021.) 

 

2.5.2 International Renewable Energy Agency (IRENA) Global Atlas for 
Renewable Energy 

The International Renewable Energy Agency (IRENA), an intergovern-
mental organization, works to transition countries to sustainable and se-
cure energy systems. There are currently over 180 countries that are work-
ing with IRENA toward a more sustainable energy future. IRENA serves as 
“the principal platform for international cooperation, a centre of excel-
lence, and a repository of policy, technology, resource and financial 
knowledge on renewable energy” (IRENA 2020). IRENA aims to integrate 
relevant knowledge of renewable energies and make them free and pub-
licly available (Estima et al. 2013). To achieve this, IRENA developed and 
maintains a Global Atlas for Renewable Energy (Figure 18) composed of 
geospatial datasets of renewable energy resources from across the world 
(IRENA 2020). The atlas includes geospatial data layers for wind, solar, 
biomass, geothermal, hydro, and tidal changes for the U.S. IRENA offers a 
bioenergy simulator tool and geospatial analysis tools for assessing site 
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readiness for concentrated solar and photovoltaic systems, though only 
some of these were designed for datasets of the contiguous U.S. Although 
the geospatial data layers for this atlas include some coverage of Alaska, 
there are limited analytical capabilities for this region. It is difficult to 
make an all-inclusive program for global applications because each coun-
try and region will have its own barriers and challenges to energy develop-
ment (Kempener et al. 2015), highlighting the need for state- or country-
specific atlases to strengthen analyses. 

Figure 18.  Example of the IRENA mapping tool displaying the potential for wind 
energy generations across Alaska. (Image reproduced with permission from “Global 

annual average wind speed at 80 m height,” IRENA: Global Atlas for Renewable 
Energy, Map data: VAISALA, 2021.) 

 

By reviewing these various online data repositories and tools, we were able 
to identify datasets to incorporate into the Energy Atlas–Alaska and also 
potential functionality to include in our effort. Through consulting sources 
from state, federal, and international entities, we were able to diversify the 
data utilized in our atlas and to ensure we have the most up-to-date infor-
mation available. Next, we discuss the specific datasets and data organiza-
tion scheme of the Energy Atlas–Alaska.  
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3 Technical Approach Overview 

Development of the Energy Atlas–Alaska concurrently identified similarly 
purposed decision support tools that are currently available and relevant 
to potential Energy Atlas–Alaska users and collected the underlying data 
from reliable and relevant sources. Sections 2.2–2.5 review the available 
tools considered. The following sections describe the data supporting the 
Energy Atlas–Alaska. Appendix A identifies specific data sources. 

3.1 Data collection 

Data collection efforts during this project focused on federal, state, and 
open-source repositories and online tools. We also pursued data collection 
directly from the primary case study location (Fort Wainwright, Fairbanks, 
Alaska) by communicating with the U.S. Army Garrison Alaska Fort Wain-
wright IGI&S Program and collaborators at the U.S. Army Engineer Re-
search and Development Center’s Construction Engineering Research La-
boratory (CERL). While Fort Wainwright is the case study location, we col-
lected statewide datasets as they are pertinent to energy concerns both on 
and off the installation, and their inclusion will streamline expansion of 
the Energy Atlas–Alaska to other DoD locations within Alaska. As de-
scribed above, the primary focus areas of this investigation were energy 
sources, environmental resources, infrastructure (off installation), infra-
structure (on installation), and the built environment. During this pro-
cess, collection efforts focused on spatial data (raster* and vector†) and 
tabular data that could be related to a spatial dataset to better portray the 
energy data portfolio of the case study location.  

3.1.1 Energy sources 

For the purposes of this study, energy sources are defined as the natural 
resource assets used for energy production, not the developed energy ex-
traction assets themselves. For example, this definition includes, but is not 
limited to, wind potential, solar potential, geothermal, etc. as opposed to 
wind turbines, hydropower plants, and coal power plants, which will in-
stead be included as built environment in section 3.1.5. We used the NREL 
Geospatial Data Science Data and Tools repository to collect data relating 

 
* A raster data model is “a regular ‘grid cell’ approach to defining space. Usually square cells are ar-

ranged in rows and columns” (Bolstad 2019). 
† A vector data model is “a representation of spatial data based on coordinate location storage for 

shape-defining points and associated attribute information” (Bolstad 2019). 
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to potential wind, solar, biomass, and geothermal resources for the state of 
Alaska (NREL 2020a). These data include annual average wind speeds, di-
rect and normal solar irradiance, total solid biomass resources, and identi-
fied and estimated hydrothermal sites. We also used the EZMT (see sec-
tion 2.4.1) to collect data relating to wind resources and oil and natural gas 
reservoirs (ANL 2020b). To collect data for existing coal beds and geother-
mal resources for the state, we used the Alaska DNR Open Data Site (AEA 
2021). Finally, we used the HIFLD open data site to collect data relating to 
oil and natural gas fields (DHS 2017).   

3.1.2 Environmental resources 

For the Energy Atlas–Alaska, the environmental resources include, but 
are not limited to, hydrologic data (e.g., streamflow gauges and water-
sheds), precipitation and temperature data, and land-use boundaries. We 
collected the location and spatial extent of rivers and waterbodies in 
Alaska from Google Open Street Map sources as shapefiles. For the 
streamflow characteristics of the rivers, gauge locations were queried from 
the USGS NWIS as XY data and downloaded as shapefiles (USGS 2020b). 
Watershed shapefiles came from the USDA Natural Resources Conserva-
tion Service National Geospatial Center of Excellence (USDA 2019). We 
gathered the latest available land cover or land-use shapefiles from Multi-
Resolution Land Characteristics Consortium (2020). Additionally, the 
NOAA contains several networks of precipitation and temperature stations 
in the region. Station locations were gathered as an XY dataset from (1) the 
NCEI NCDC hourly/subhourly and daily observational network and (2) 
the U.S. Climate Reference Network (USCRN) for Alaska. URL links were 
also added to sensor data for NCDC daily observations and USCRN data 
(NOAA 2020b, 2020c). The length of record, recording interval (e.g., 
hourly vs. daily), and the types of data offered varies between stations. 
These environmental stations may include some or all of the following 
measurements: precipitation, air and surface temperature, wind speed and 
direction, solar irradiance, and relative humidity. 

3.1.3 Infrastructure (off installation) 

For the purposes of this study, infrastructure pertains to energy assets 
such as utility corridors, power lines, natural gas wells, etc. and is split be-
tween infrastructure that exists on and off the installation. We collected 
off-installation infrastructure data from HFILD and EZMT and directly 
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from Fort Wainwright through collaborators at CERL. These datasets in-
clude, but are not limited to, electrical utility lines, oil and gas pipelines, 
developed solar and wind sites, and oil and natural gas wells (Appendix A; 
Ostrom 2019). Several infrastructure datasets (e.g., utility lines) include 
layers that exist both on and off the installation and serve both data collec-
tion purposes. We used the DISDI portal (DoD 2020) in addition to these 
sources to collect data related to oil and gas pipelines, electric transmis-
sion lines, and railroads. 

3.1.4 Infrastructure (on installation) 

We sourced on-installation infrastructure from Fort Wainwright (through 
CERL) and the DISDI data portal. These datasets include, but are not lim-
ited, to military training ranges, impact areas, electrical utilities (e.g., 
lines, nodes, generators, meters, and junctions), wastewater utilities (e.g., 
valves, pumps, and discharge), and water utilities (e.g., hydrants, pumps, 
and meters). As discussed in section 3.1.3, certain infrastructure includes 
layers that extend to areas both on and off the installation and serve both 
data collection purposes. 

3.1.5 Built environment 

The built environment includes built assets both on and off the installa-
tion. We sourced these data from Fort Wainwright, the DISDI portal (DoD 
2020), the AIA (U.S. Army 2020b), and HIFLD (DHS 2017). These data 
include, but are not limited to, installation boundaries, parcel data, build-
ings, roads, power plants, oil and gas wells, and dams.  

3.2 Data integrated into the Energy Atlas–Alaska 

3.2.1 Energy sources 

The energy sources data include both raster and vector data relating to 
both conventional and the renewable energy availability or potential 
within Alaska. These data are crucial when assessing and planning for en-
ergy resiliency in the future. Being able to determine the feasibility of al-
ternative energy sources is vital when performing site assessments and site 
suitability analyses for additional power generation both on and off the in-
stallation. Many regions will vary in the accessibility of alternative sources 
of conventional and renewable energy. This problem is even more pro-
found in northern regions where the annual climate varies significantly 
and is expected to change drastically over the coming century. In a state 
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like Alaska, solar power is suitable for the summer months but cannot be 
relied on during the much darker winter months. In addition to extreme 
climate, the local and regional topography and weather patterns will also 
affect the feasibility of certain power generation schemes. Wind might be a 
viable alternative for winter months, but icing of wind turbines is a signifi-
cant challenge to overcome. These are just a couple of examples of how a 
full understanding of energy source data can be utilized along with 
knowledge of the local and regional environment to better plan for future 
energy resiliency. 

Organizing these data into the Energy Atlas–Alaska plus using existing en-
vironmental resources, infrastructure, and the built environment data al-
lows not only for in depth analysis of projected power generation but also 
for the ability of the local, regional, and state energy systems to accommo-
date that new power source. These data also have implications on how well 
an installation can both island itself from the local power grid and feed 
back into the local grid in times of energy insecurity, such as grid disrup-
tion due to natural or human-caused hazards. 

3.2.2 Environmental resources 

Water resources are also a vital component of cooling for certain types of 
power generation systems and are a critical resource for steam power gen-
eration. In addition, for hydropower, certain water resources, such as river 
or tidal waters, are a critical component of power generation.* Access to 
water resources and the variability of that access, such as during drought 
conditions, should be considered when making planning or investment de-
cisions. Geospatial polygon layers of rivers and bodies of water are pro-
vided from data housed within the Google Open Street Map dataset. Iden-
tification of nearby sources of fresh water are pertinent to the stability of a 
city, village, or an individual facility.  

In conjunction with the river locations, hydrologic stream gauges from the 
USGS that provide access to real-time and historical records of streamflow 
characteristics are readily available. Streamflow is especially important 
during the spring thaw season when snowmelt begins in the region. In 
some areas, snowmelt runoff is vital to riverside communities that rely on 
the abundance of freshwater during that time of year. On the other hand, 

 
* Given the limited availability of such hydropower water resources in proximity to DoD lands in Alaska, 

Phase 1 does not include these resources. However, they may be added in future phases to expand the 
Energy Atlas datasets for Alaska as well as for other geographic areas. 
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extensive flooding due to snowmelt runoff can be detrimental to some 
communities or facilities. These processes further rely on local and re-
gional elevation and land-use characteristics on or near a facility.  

Streamflow is also coupled with meteorological conditions in the region. 
The NCEI houses multiple networks of precipitation and temperature 
gauges across the U.S., providing real-time and historical hourly to daily 
measurements. Altogether, these environmental monitoring stations 
around Alaska provide a web of information from which stakeholders can 
make tactical decisions and assess energy resource potential. 

The Energy Atlas–Alaska tool aggregates all of these resources into a sin-
gle, user-friendly location for DoD decision-makers. In digesting all of 
these environmental datasets, energy resource potentials with respect to 
these environmental elements can be more easily understood. 

3.2.3 Infrastructure (off installation) 

The off-installation infrastructure data compiled in the Energy Atlas–
Alaska consists of primarily vector data relating to power lines, utility cor-
ridors, power generation sites, etc. that stakeholders could use to perform 
analyses. No installation exists in a vacuum, so it is crucial to understand 
how prospective improvements or a shift in the energy portfolio will affect 
and be affected by the local, regional, and state infrastructure. As dis-
cussed in earlier sections, data availability both on and off base highly im-
pacts the ability to perform feasibility and site suitability analyses. The ca-
pacity of local power generation sites to support the installation and any 
potential expansion or increased power demand will be directly impacted 
by the off-installation interconnected infrastructure. As installations plan 
for the future, additional off-installation power sources may need to be 
considered and the location of potential renewable energy projects investi-
gated. In addition to this, preparing for how a sudden loss of service from 
local power supplies affects the base is a critical consideration. These chal-
lenges inspire the need to better understand the local, regional, and state 
infrastructure adjacent to DoD installations and other DoD sites, in addi-
tion to the other focus areas that the Energy Atlas–Alaska addresses.   
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3.2.4 Infrastructure (on installation) 

As discussed in section 3.2.3, installations do not exist in a vacuum; how-
ever, it is helpful for base planning and logistics to have a detailed under-
standing of their own infrastructure. The on-installation infrastructure 
data in the Energy Atlas–Alaska consists of primarily vector data that 
stakeholders can use for a variety of investigations. For example, the loca-
tion of a new or temporary building is greatly affected by the placement 
and structure of the stormwater, wastewater, primary utility lines, and 
backup generator systems. By structuring the data storage scheme of the 
Energy Atlas–Alaska to include both on- and off-installation infrastruc-
ture, only the dataset of concern needs to be queried to answer site suita-
bility questions. These data become extremely important when building an 
“inside-the-fence-line” energy monitoring system. The location of utility 
meters, transformers, power lines, and substations will greatly affect the 
location of monitoring links on the installation, the associated project cost, 
and the level of detail included in the design. When moving into the future 
of installation management, smart metering will become a necessary tool; 
and the current base infrastructure will greatly influence that system’s de-
sign. The utility of the on-base infrastructure data is also not limited to the 
energy portfolio of the installation. Even though that is the primary focus 
for development of the Energy Atlas–Alaska, these data are universal and 
can be used for almost any type of installation planning.  

3.2.5 Built environment 

As discussed earlier, the built environment datasets are a collection of vec-
tor data relating to roads, installation boundaries, buildings, etc. collected 
from federal, state, open-source repositories, and collaborators at CERL. 
These data are crucial when performing installation planning and future 
development. Building footprints, as an example, can be related to tabular 
data for their approved occupancy, heating source type, building heat en-
velop, and window efficiency; and with smart metering improvements, 
real-time data can be displayed on energy usage. Understanding the built 
environment not only is related to where and how it is built but also its en-
ergy and heating footprint relative to the rest of the installation. These 
data can be compiled to better understand what buildings may need reno-
vation in the near term and which buildings can wait. In addition to this 
and of concern in northern environments, new and legacy construction 
projects can be coupled with environmental data, such as permafrost 
maps, to perform suitability analyses for better long-term installation 
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planning into an uncertain climatic future. As with all of the above da-
tasets, the built environment information becomes a much more powerful 
tool when it is directly coupled with infrastructure, environmental re-
sources, and energy data. 

3.3 Stakeholder engagement 

The Energy Atlas–Alaska is primarily for DoD decision-maker use but can 
support other DoD-related reviews, analyses, and activities. The ArcGIS 
framework developed under this project can easily be adapted to serve 
other states and the requirements therein. To inform the development of 
the Energy Atlas–Alaska, we sought input and feedback from a variety of 
intended and potential users: 

• Installation energy manager 
• Developers of installation energy and water plans 
• Academic research partners 
• DoD researchers 

The Energy Atlas–Alaska project team provided a demonstration to a rep-
resentative set of stakeholders. The team documented the feedback from 
the stakeholders and, as appropriate, integrated it into the Energy Atlas–
Alaska. The feedback from 38 stakeholders across 6 separate organizations 
included varying amounts of guidance and falls into three focus areas that 
the following subsections will detail.  

3.3.1 Dataset and function expansion 

There was significant discussion with stakeholders regarding how the En-
ergy Atlas–Alaska could be expanded to include additional datasets and 
functions. Given the focus on Alaska, one of the primary areas of expan-
sion suggested was the addition of soils and permafrost datasets to include 
historical, current, and projected permafrost statewide. We will vet specific 
suggested data sources for suitability moving forward. In addition to this, 
the ability to include datasets related to projected future air temperatures, 
coastal position, and sea-level rise were also discussed. We will assess suit-
able datasets to satisfy this need as we refine the Energy Atlas–Alaska in 
future work.  

In addition to the above datasets, other interests included Formerly Used 
Defense Sites and their associated status, environmental challenges such 
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as wildfire risk, and the ability to assess coastal energy capabilities. Func-
tionality requested from stakeholders included the ability to incorporate 
dynamic datasets, and section 3.3.2 will discuss the potential for this.  

3.3.2 Ease of access—portal development 

Stakeholders briefed on the Energy Atlas–Alaska also expressed interest in 
the development of an online portal to access the atlas as opposed to a 
stand-alone ArcGIS Desktop tool. Academic research partners were also 
interested in increasing ease of access to the datasets provided and making 
the datasets and functions compatible with open-source GIS software. The 
migration of the Energy Atlas–Alaska to an online portal would satisfy 
both of the above requests while also ensuring data security (section 
3.3.3). The online portal could also be linked to regularly updated data 
sources, pending permissions, which allows for the capability to include 
dynamic datasets as needed and appropriate.  

3.3.3 Operational security 

During discussions, stakeholders raised the operational security (OPSEC) 
of specific datasets relating to installation infrastructure. The Energy At-
las–Alaska, in the form presented in this technical report, contains FOUO 
(for official use only) data. The Energy Atlas–Alaska is not intended to 
contain any classified or similarly designated data that would exceed the 
FOUO designation.   

The Energy Atlas–Alaska currently exists as a standalone desktop-in-
stalled product with distribution limited by the FOUO designation. How-
ever, users who cannot receive the desktop-installed version may request 
non-FOUO data separate from the Energy Atlas–Alaska tool. Further de-
velopment of the Energy Atlas–Alaska into an online-accessible portal will 
take into consideration any OPSEC requirements necessary to manage ac-
cess to FOUO data. 

Stakeholders also inquired about other agency or organization data that 
may require protection or access control. If such data is integrated into the 
Energy Atlas–Alaska, the project team will work with the agency or organi-
zation to understand what protections or access controls are necessary and 
to implement those measures. No data requiring protection or access con-
trol will be integrated into the Energy Atlas–Alaska unless the appropriate 
measures can be and are implemented.  
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3.4 Data gaps 

We assessed data gaps and future data needs based on discussions with 
stakeholders and within the Energy Atlas–Alaska project team. The main 
data gaps identified included additional environmental data that would be 
useful for future installation planning. As mentioned in section 3.3.1, da-
tasets relating to soils and permafrost are of particular interest to stake-
holders. Other environmental data identified include projected tempera-
ture and sea-level rise. These data would be of particular interest for 
coastal installations trying to plan for and mitigate coastal erosion. Addi-
tional coastal datasets related to potential power generation from wave ac-
tion would also be of interest. The ability to compare historical datasets is 
also of interest to stakeholders. When possible, it would be important to 
make available historic and cultural resource data, with appropriate pro-
tections in place to preserve the resources. However, filling all of these 
data gaps is subject to data availability and use restrictions. In addition to 
this, to satisfy future data needs and capabilities of the Energy Atlas–
Alaska, an OPSEC review will be needed as mentioned in section 3.3.3.  
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4 Energy Atlas–Alaska Toolbar  

4.1 Design  

The Energy Atlas–Alaska functions within Esri’s ArcGIS Desktop applica-
tion, ArcMap. The software is commercial-off-the-shelf software that is 
available to the Army. We selected the 10.6.1 Desktop version of ArcGIS 
for development due to its widespread availability within the Army. The 
Energy Atlas–Alaska system consists of a set of tools that are available 
through a custom Add-In toolbar (Figure 19).  

Figure 19.  Energy Atlas–Alaska Add-In toolbar listing the available functions 
developed under Phase 1 of this project.  

 

We used Python code to create the tools for the Add-In. The Add-In 
toolbar can be used in ArcGIS versions 10.6.1 and 10.7.1. Data is stored in 
ArcGIS file geodatabases and symbolized with layer files. The Add-In 
toolbar is not accessible in the ArcGIS Pro version; however, the data layer 
files can be viewed there.  

4.2 Functions 

4.2.1 Add Layers tool 

This tool allows users to easily add groups of data layers to the Table of 
Contents. The Add Layers tool has a dropdown tool for each data layer 
group: DoD, Built Environment, Energy Sources, Environmental Re-
sources, and Infrastructure (Figure 20). 

Figure 20.  Energy Atlas–Alaska toolbar with the Add Layers dropdown selected 
showing the available dataset groups that can be added to a map document.  
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One thing to note is that the layers are not visible when added because 
they are not checked on. To make a layer visible, check individual layers 
on; or to have all of the layers visible, select Layers, Turn All Layers On. 

4.2.2 Layers tool 

This tool allows users to easily turn layers on or off or to remove layers 
from the Table of Contents. The Layers tool has a dropdown menu for each 
function: Turn All Layers On, Turn All Layers Off, Remove Layers (to re-
move individual layers), and Remove All Layers (Figure 21). 

Figure 21.  Energy Atlas–Alaska toolbar with the Layers dropdown selected showing the 
available functions.  

 

Remove all Layers removes all layers except the base layers. 

4.2.3 Zoom to Base tool 

This tool allows user to easily zoom in to installations. The tool loads the 
base boundary and other nested groups, then zooms to the extent of the 
base (Figure 22). 

Figure 22.  Energy Atlas–Alaska toolbar with the Zoom To Base dropdown selected 
showing the available locations.  

 

4.2.4 Site Selection tool 

This tool allows the user to begin site selection analysis. The Site Selection 
tool has a dropdown menu for each function: AOI (area of interest) and 
Buffer (Figure 23). 
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Figure 23.  Energy Atlas–Alaska toolbar with the Site Selection dropdown selected 
showing the available functions.  

 

The AOI tool allows the user to draw the area of interest on the map. This 
area of interest can then be displayed with other data layers to start an 
analysis of an area. The Buffer tool allows the user to specify the distances 
for buffer analysis of a proposed site. This could assist the user in deter-
mining proximity of a possible site to existing infrastructure. 

4.2.5 Query tool 

This tool allows the user to query data features. The Query tool has a 
dropdown menu for each function: Identify, Select Features, and Clear Se-
lected Features (Figure 24). 

Identify tool allows the user to select a point and view the attribute fea-
tures on an attribute graphical user interface (Figure 25). 

The Features tool allows the user to select a feature or features by point or 
rectangle and view the attribute features on a graphical user interface (Fig-
ure 26). 

Figure 24.  Energy Atlas–Alaska toolbar with the Query dropdown selected showing the 
available functions.  
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Figure 25.  Energy Atlas–Alaska map document showing the Identify pop-up window following 
use of the Query dropdown and Identify tool.  

 

Figure 26.  Energy Atlas–Alaska toolbar with the Query dropdown highlighting the 
feature sub-menu showing the available functions.  

 

4.2.6 Print tool 

This tool allows the user to print the current layers and visible extent of 
their map view (Figure 27). The tool automatically adds an inset map, leg-
end, scalebar, and north arrow. The user has the option to specify a title, 
author, and organization (Figure 28). 

Figure 27.  Energy Atlas–Alaska toolbar with the print function button highlighted 
with an orange box.   
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Figure 28.  Example figure resulting from the use of the print function built into the Energy 
Atlas–Alaska toolbar.   

 

The tool also allows the user to specify the output format with choices of 
PDF, JPEG, PNG, and TIFF. 

4.2.7 Full Extent tool 

Clicking on this tool    in the main window allows the user to zoom to 
the custom extent of Alaska. 
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5 Illustrative Use Case: Identification of a 
Potential Solar Site 

This case study demonstrates use of the Energy Atlas–Alaska to efficiently 
narrow potential site identification for solar infrastructure. For this spe-
cific use case, the goal is to identify areas to site solar minigrids where so-
lar PV panels can be installed. This demonstration is not meant to be an 
in-depth, multicriteria site suitability analysis and instead is meant to 
serve as an example of how a user can query the data layers and tools 
within the Energy Atlas–Alaska. After opening the Energy Atlas–Alaska, 
adding all layers, and using the Zoom to Base tool to navigate to Fort 
Wainwright, the user would see the screen in Figure 29.  

Figure 29.  Map-view of the greater Fort Wainwright area. 

 

Following this, layers of interest can easily be loaded from the associated 
layer groups. The factors we are going to consider for this initial investiga-
tion are the following: 
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• Rivers—Any features such as rivers (Figure 30) would need to be avoided. 
• Roads—Use of an existing road network will be needed so that the site 

can be easily constructed and maintained. 
• Slope—Low slope is preferred (<5%) for installation and maintenance 

and for maximizing sun exposure. 
• Solar PV—Annual average kilowatt hours per day is needed to calculate 

potential solar power generation. 
• Land Cover—Certain land cover types should be avoided (e.g., wetlands). 

These layers can then be used to further refine an area of interest for solar 
site selection. A multicriteria site suitability analysis would consider many 
other factors; these layers are meant to serve as baseline criteria.  

Figure 30.  The Rivers and Streams layer and the Roads layer added to the 
Fort Wainwright area. 

 

As Figure 31 shows, there is a large region with 3.5–4.0 kWh/m2* per day 
annual average that should be prioritized for further investigation. This 
can be accomplished by using the AOI function under the Site Selection 

 
* For a full list of the spelled-out forms of the units of measure used in this document, please refer to 

U.S. Government Publishing Office Style Manual, 31st ed. (Washington, DC: U.S Government Publishing 
Office, 2016), 248–252, https://www.govinfo.gov/content/pkg/GPO-STYLEMANUAL-2016/pdf/GPO-STYLEMAN-
UAL-2016.pdf. 
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tool as shown in Figure 32. Following this, the slope layer can then be 
compared to this area of interest. Figure 33 shows the slope layer in com-
parison to the area of interest. Anywhere the slope layer is green is a slope 
of less than 5% and can be considered suitable for installation of PV pan-
els. When examining the slope layer alone, there are many areas that could 
be considered suitable for PV panels. However, combining this infor-
mation with other datasets within the Energy Atlas–Alaska quickly nar-
rows down the area of interest.  

Based on the slope layer, the solar area of interest, and the proximity of 
roads, a refinement of the area of interest can be made once again with the 
AOI function (Figure 34).  

Figure 31.  Annual average kilowatt-hours per square meters per day overlain on 
the Rivers and Streams layer and the Roads layer in the Fort Wainwright Area. The 
green region (3.5–4.0 kWh/m2) should be prioritized for further investigation as it 

has the highest values of solar input. 
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Figure 32.  Area of Interest created using the AOI function under the Site Selection tool.  

 

Figure 33.  Slope layer in comparison to the area of interest created by the AOI function. The green 
in the slope layer indicates a slope less than 5% and is suitable for the installation of PV panels.  
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Figure 34.  A refined area of interest using the AOI function, suitable slopes, and 
proximity to roads.   

 

Figure 35 shows the refined area of interest in comparison to the land cover 
layer. The purple in the land cover layer indicates areas that are classified 
as wetlands and should be avoided when siting a PV installation. There are 
several locations within the refined area of interest that appear to have suit-
able land cover, to be located in close proximity to roads, to have suitable 
slope, and to have high average annual kilowatt-hours per square meter 
values. Ground truthing can now be performed in these areas to further in-
vestigate their suitability for siting a PV installation. This is just one exam-
ple of how the Energy Atlas–Alaska can be used to perform site investiga-
tions with little to no initial investment. Additional layers within the Energy 
Atlas–Alaska could also be used to further refine this site selection investi-
gation and narrow down locations for a PV installation. 
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Figure 35.  Refined area of interest in comparison to land cover layer; purple areas indicate 
wetlands, which PV installations should avoid. 
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6 Next Steps 

The Energy Atlas–Alaska is an evolving tool that we expand both in terms 
of data and capability in response to not only user feedback and decision-
maker need but also the availability of new datasets and functions. The 
first year of this effort focused on identifying relevant data and sources as 
well as the inaugural design of the tool and its functions. Throughout this 
effort, both the project team and the stakeholders engaged during the pro-
ject identified avenues for expansion beyond this initial work. Moving for-
ward, the project team anticipates addressing several of these while realiz-
ing that additional opportunities and needs may continue to arise. Sepa-
rate from the Phase 2 goals discussed below, the framework developed for 
Energy Atlas–Alaska can easily be applied to other states and territories.  

The project team currently plans to address the following opportunities in 
the next phase of the Energy Atlas–Alaska effort: 

First, we will transition the current stand-alone desktop installation into a 
web-based portal for ArcGIS to improve accessibility by the DoD commu-
nity. The portal design will not only consider options such as user-input 
data sources but also the ability to connect to dynamic data sources. The 
project team will investigate various hosting options to ensure that appro-
priate OPSEC and data access controls can be implemented for FOUO and 
other protected data within the Energy Atlas–Alaska.  

Second, the project team will expand the data available through the En-
ergy Atlas–Alaska. The data gaps described in section 3.4 and data identi-
fied through further stakeholder engagement will continue to be sourced 
and integrated into the Energy Atlas–Alaska based on resources available. 
This effort will also include additional DoD land data as available. Stake-
holder input will inform the prioritization of this effort.  

Finally, the project team will be investigating additional DoD data efforts 
to evaluate the potential expansion of the Energy Atlas–Alaska to encom-
pass additional resource information and to support broader DoD deci-
sion-making. The results of this effort will inform future development of 
the Energy Atlas–Alaska, likely beyond the next phase. 

Through collecting and organizing relevant energy, infrastructure, and en-
vironmental data for DoD lands across Alaska, the Energy Atlas–Alaska 
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tool serves as a value-added resource for decision-makers. By breaking 
down data silos and organizing all these data in one easy-to-use resource, 
the Energy Atlas–Alaska saves time and money while helping to make our 
Arctic DoD installations more efficient, resilient, and cost effective as we 
move into the future.  
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Appendix A: Data Sources 
Table A-1.  Data sources integrated into the Energy Atlas–Alaska. 

Data Description Sources/Citations & URLs 

DOD Site Locations—
FOUO 

Locations of DoD sites Defense Information Spatial Data 
Infrastructure (DISDI)—Homeland 
Infrastructure Foundation-Level Data 
(HIFLD) secure data portal. Retrieved 
4/2/2020 from 
https://gii.dhs.gov/gii/home/ 

DOD Buildings—FOUO Locations of buildings and structures on 
DoD sites 

DISDI—HIFLD secure data portal. 
Retrieved 4/2/2020 from 
https://gii.dhs.gov/gii/home/ 

DOD Site Boundaries—
FOUO 

Boundaries of DoD sites, installations, 
ranges, and training areas 

DISDI—HIFLD secure data portal. 
Retrieved 4/2/2020 from 
https://gii.dhs.gov/gii/home/ 

Roads on 
Installations—FOUO 

Road centerlines located on DoD sites DISDI—HIFLD secure data portal. 
Retrieved 4/3/2020 from 
https://gii.dhs.gov/gii/home/ 

Roads—FOUO Major roads and roads located on DoD 
sites 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Fort Greely Space 
Missile Command—
FOUO 

Created from Installation layer, which was 
split into two layers (Fort Greely Space 
Missile Command and Installation 
boundaries near Fort Wainwright) 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Helipad—FOUO Pavement section airline—helipads on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Levee—FOUO Levees on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Railroad—FOUO Rail segment—railroads on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Fence—FOUO Fence on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Landuse—FOUO Landuse on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Vehicle Parking—FOUO Vehicle parking on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Pavement Section 
Road—FOUO 

Pavement section road on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Pavement Section 
Airfield—FOUO 

Pavement section airfield on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Airfield / Helipad 
Markings—FOUO 

Airfield / helipad markings on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility Outlet—
FOUO 

Electrical utility outlet on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility 
Generator—FOUO 

Electrical utility generator on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

https://gii.dhs.gov/gii/home/
https://gii.dhs.gov/gii/home/
https://gii.dhs.gov/gii/home/
https://gii.dhs.gov/gii/home/
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Data Description Sources/Citations & URLs 
Electrical Utility Node 
Junction—FOUO 

Electrical utility node junction on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility Meter—
FOUO 

Electrical utility meter on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility 
Substation—FOUO 

Electrical utility substation on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility 
Switch—FOUO 

Electrical utility switch on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility 
Transformer—FOUO 

Electrical utility transformer on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Electrical Utility 
Segment—FOUO 

Electrical utility segment on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Utility Feature 
Support—FOUO 

Utility feature support on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

POL Utility Junction—
FOUO 

Petroleum, oil, and lubricants utility 
junction on Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

POL Storage Tank—
FOUO 

Petroleum, oil, and lubricants storage 
tank on Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

POL Utility Pipeline—
FOUO 

Petroleum, oil, and lubricants utility 
pipeline on Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Thermal Utility Node—
FOUO 

Thermal utility node on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Thermal Utility Fitting—
FOUO 

Thermal utility fitting on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Thermal Utility Valve—
FOUO 

Thermal utility valve on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Thermal Utility Line—
FOUO 

Thermal utility line on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Future Projects 
Location—FOUO 

Future projects location on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Future Projects 
Pavement—FOUO 

Future projects pavement on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Future Projects 
Building—FOUO 

Future projects building on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Future Projects Area—
FOUO 

Future projects area on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Towers—FOUO Towers on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Access control—FOUO Access control on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Building Location—
FOUO 

Building location on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Land Management 
Zone—FOUO 

Land management zone on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Structure—FOUO Structure on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 
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Data Description Sources/Citations & URLs 
Land Parcel—FOUO Land parcel on Fort Wainwright Fort Wainwright, Fairbanks, AK 

(Ostrom 2019) 
Installation—FOUO Installation layer was split into 2 layers 

(Fort Greely Space Missile Command and 
Installation boundaries near or on Fort 
Wainwright)  

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Outside Installation—
FOUO 

Outside installations near Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Building Footprint—
FOUO 

Building footprint on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Site—FOUO Site on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Stormwater Utility 
Inlet—FOUO 

Stormwater utility inlet on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Stormwater Utility 
Discharge—FOUO 

Stormwater utility discharge on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Stormwater Utility 
Junction—FOUO 

Stormwater utility junction on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Culvert—FOUO Culvert on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Stormwater Utility—
FOUO 

Stormwater utility on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Stormwater Utility Open 
Drainage—FOUO 

Stormwater utility open drainage on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Sludge Bed—FOUO 

Wastewater utility sludge bed on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Fitting—FOUO 

Wastewater utility fitting on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Junction—FOUO 

Wastewater utility junction on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Pump—FOUO 

Wastewater utility pump on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Valve—FOUO 

Wastewater utility valve on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Wastewater Utility 
Segment—FOUO 

Wastewater utility segment on 
Fort Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Fitting—
FOUO 

Water utility fitting on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Hydrant—
FOUO 

Water utility hydrant on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Meter—
FOUO 

Water utility meter on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Pump—
FOUO 

Water utility pump on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Tank—
FOUO 

Water utility tank on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 
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Data Description Sources/Citations & URLs 
Water Utility Treatment 
Plant—FOUO 

Water utility treatment plant on Fort 
Wainwright 

Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Valve—
FOUO 

Water utility valve on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Water Utility Segment—
FOUO 

Water utility segment on Fort Wainwright Fort Wainwright, Fairbanks, AK 
(Ostrom 2019) 

Power Plants  Electric power plants DISDI—HIFLD secure data portal. 
Retrieved 4/2/2020 from 
https://gii.dhs.gov/gii/home/ 

Biomass Biomass  National Renewable Energy Laboratory 
(NRL). Retrieved 5/19/2020 from 
https://maps-data.nrel.gov/ows?outputFormat 
=SHAPEZIP&propertyName=name 
%2Cstate_name%2Ccrops%2Cmanure%2Cfore
st%2Cprimm ill%2Csecmill%2Curban 
%2Clandfill%2Ctotal%2Cthe_geom_4326 
&request=GetFeature&service=WFS 
&typeName=re_atlas%3AReAtlas_biomass&ve
rsion=1.0.0 

Coal District Boundary Coal district boundary  Alaska Department of Natural Resources 
(DNR) Division of Geological and 
Geophysical Surveys (DGGS). Retrieved 
5/4/2020 from https://dggs.alaska.gov 
/pubs/id/2636 

Coal Basin Boundary Coal basin boundary  Alaska DNR DGGS. Retrieved 5/4/2020 
from https://dggs.alaska.gov/pubs/id/2636 

Coal Field Boundary Coal field boundary Alaska DNR DGGS. Retrieved 5/4/2020 
from https://dggs.alaska.gov/pubs/id/2636 

Coal Locations  Coal locations—location of coal 
occurrence of unknown extent 

Alaska DNR DGGS. Retrieved 5/4/2020 
from https://dggs.alaska.gov/pubs/id/2636 

Coal Ranks Coal ranks Alaska DNR DGGS. Retrieved 5/4/2020 
from https://dggs.alaska.gov/pubs/id/2636 

Heat Flow Heat Flow—geothermal gradient test hole Alaska DNR DGGS. Retrieved 4/28/2020 
from https://dggs.alaska.gov/pubs/id/671 

Thermal Springs Thermal springs—hot springs data file 
was split into two feature classes using 
symbol field, based on map published by 
DGGS: thermal springs and thermal wells 

Alaska DNR DGGS. Retrieved 4/28/2020 
from https://dggs.alaska.gov/pubs/id/671 

Volcanic Rocks Volcanic rocks—Quaternary or 
Quaternary-Tertiary volcanic rocks 

Alaska DNR DGGS. Retrieved 5/4/2020 
from https://dggs.alaska.gov/pubs/id/2636 

Volcanic Vents Volcanic vents Alaska DNR DGGS. Retrieved 4/28/2020 
from https://dggs.alaska.gov/pubs/id/671 

Oil and Gas Reservoirs Oil and gas reservoirs Argonne National Laboratory (ANL)—
Energy Zones Mapping Tool (EZMT). 
Retrieved 3/17/2020 from 
https://ezmt.anl.gov/viewer 

https://gii.dhs.gov/gii/home/
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://maps-data.nrel.gov/ows?outputFormat%20=SHAPEZIP&propertyName=name%20%2Cstate_name%2Ccrops%2Cmanure%2Cforest%2Cprimm%20ill%2Csecmill%2Curban%2Clandfill%2Ctotal%2Cthe_geom_4326%20&request=GetFeature&service=WFS%20&typeName=re_atlas%3AReAtlas_biomass&version=1.0.0
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/671
https://dggs.alaska.gov/pubs/id/671
https://dggs.alaska.gov/pubs/id/2636
https://dggs.alaska.gov/pubs/id/671
https://ezmt.anl.gov/viewer
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Data Description Sources/Citations & URLs 
Oil and Natural Gas 
Fields 

Oil and natural gas fields Oak Ridge National Laboratory / ANL—
HIFLD open data portal. Retrieved 
4/2/2020 from https://gii.dhs.gov 
/gii/home/ 

Petroleum Product 
Terminals 

Petroleum product terminals ANL—EZMT. Retrieved 6/4/2020 from 
https://ezmt.anl.gov/viewer 

Petroleum Refineries Petroleum refineries ANL—EZMT. Retrieved 5/28/2020 from 
https://ezmt.anl.gov/viewer 

Wind Resource 
Potential at 50 m 

Wind resource potential at 50 meters—
data layer had over 1.3 million polygons 
without any attribute information so a 
DISSOLVE operation was performed, 
reducing the number of polygons to 9 

NRL—Wind Energy Resource Atlas of the 
United States. Retrieved 1/28/2020 from 
http://www.nrel.gov/gis/wind_maps.html 

Wind Speed at 100 m Wind speed at 100 meters ANL—EZMT. Retrieved 5/11/2020 from 
https://ezmt.anl.gov/viewer 

Wind Speed at 80 m Wind speed at 80 meters ANL—EZMT. Retrieved 5/11/2020 from 
https://ezmt.anl.gov/viewer 

Solar Photovoltaic Solar photovoltaic NRL—Renewable Energy Atlas. Retrieved 
5/20/2020 from https://maps.nrel.gov/re-
atlas/?aL=AMzVXM%255Bv%255D%3Dt 
&bL=clight&cE=0&lR=0&mC=63.421030654
064175%2C-141.6796875&zL=5 

Climate Reference 
Network Sites 

Climate reference network sites—added 
URLs for sensor site data, which includes 
daily data at that site 

National Oceanic and Atmospheric 
Administration (NOAA)—National Centers 
for Environmental Information (NCEI) 
portal. Retrieved 6/9/2020 from 
https://gis.ncdc.noaa.gov/maps/ncei/ 

Hourly Climate 
Normals Sites 

Hourly climate normals sites NOAA—NCEI portal. Retrieved 6/9/2020 
from https://gis.ncdc.noaa.gov/maps/ncei/ 

Daily Climate Normals 
Sites 

Daily climate normals sites—added URLs 
for station site data, which includes daily 
data at that site 

NOAA—NCEI portal. Retrieved 6/9/2020 
from https://gis.ncdc.noaa.gov/maps/ncei/ 

Rivers/Streams Rivers/streams from Open Street Map U.S. Army Geospatial Center (AGC)—
Common Map Background Online Portal. 
Retrieved 3/9/2020 from 
https://agcwfs.agc.army.mil/CMB_Online/de
fault.html 

Surface Water Surface water U.S. Geological Survey (USGS)—National 
Water Information System Portal. 
Retrieved 3/24/2020 from 
https://waterdata.usgs.gov/ak/nwis 

Water Bodies Waterbodies from Open Street Map AGC—Common Map Background Online 
Portal. Retrieved 3/9/2020 from 
https://agcwfs.agc.army.mil/CMB_Online/de
fault.html 

Natural Gas Pipelines Natural gas pipelines U.S. Department of Homeland Security—
HIFLD Open Data Portal. Retrieved 
3/13/2020 from 
https://gii.dhs.gov/gii/home/ 

https://gii.dhs.gov/gii/home/
https://gii.dhs.gov/gii/home/
https://ezmt.anl.gov/viewer
https://ezmt.anl.gov/viewer
http://www.nrel.gov/gis/wind_maps.html
https://ezmt.anl.gov/viewer
https://ezmt.anl.gov/viewer
https://maps.nrel.gov/re-atlas/?aL=AMzVXM%255Bv%255D%3Dt%20&bL=clight&cE=0&lR=0&mC=63.421030654064175%2C-141.6796875&zL=5
https://maps.nrel.gov/re-atlas/?aL=AMzVXM%255Bv%255D%3Dt%20&bL=clight&cE=0&lR=0&mC=63.421030654064175%2C-141.6796875&zL=5
https://maps.nrel.gov/re-atlas/?aL=AMzVXM%255Bv%255D%3Dt%20&bL=clight&cE=0&lR=0&mC=63.421030654064175%2C-141.6796875&zL=5
https://maps.nrel.gov/re-atlas/?aL=AMzVXM%255Bv%255D%3Dt%20&bL=clight&cE=0&lR=0&mC=63.421030654064175%2C-141.6796875&zL=5
https://gis.ncdc.noaa.gov/maps/ncei/
https://gis.ncdc.noaa.gov/maps/ncei/
https://gis.ncdc.noaa.gov/maps/ncei/
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://waterdata.usgs.gov/ak/nwis
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://gii.dhs.gov/gii/home/


ERDC TR-21-20 56 

Data Description Sources/Citations & URLs 

Oil and Natural Gas 
Wells 

Oil and natural gas wells U.S. Department of Homeland Security—
HIFLD Open Data Portal. Retrieved 
3/31/2020 from 
https://gii.dhs.gov/gii/home/ 

Roads Roads from Open Street Map AGC—Common Map Background Online 
Portal. Retrieved 3/9/2020 from 
https://agcwfs.agc.army.mil/CMB_Online/de
fault.html 

Land Cover Land cover Multi-Resolution Land Characteristics 
Consortium—2016 National Land Cover 
Database. Retrieved 5/22/2020 from 
https://www.mrlc.gov/data 
?f%5B0%5D=region%3Aalaska&f%5B1%5D=
region%3Aalaska 

Slope Percent Slope Percent for each cell of the raster. 
Created from 30 meter resolution digital 
terrain elevation data Level 2 for Fort 
Wainwright area 

AGC—Common Map Background Online 
Portal. Retrieved 5/22/2020 from 
https://agcwfs.agc.army 
.mil/CMB_Online/default.html 

County Boundary County boundary—Topologically 
Integrated Geographic Encoding and 
Referencing Line file 

U.S. Census Bureau. Retrieved 
3/10/200 from 
https://www.census.gov/cgi-
bin/geo/shapefiles/index.php 

State Boundary State Boundary— Topologically 
Integrated Geographic Encoding and 
Referencing Line file 

U.S. Census Bureau. Retrieved 
3/10/200 from 
https://www.census.gov/cgi-
bin/geo/shapefiles/index.php 

CADRG TLM50—Fort 
Greely, Fort 
Wainwright, Joint Base 
Elmendorf-Richardson 

Compressed arc digital raster graphics of 
topographic line maps 1:50,000 scale 
for three areas: Fort Greely, Fort 
Wainwright, Joint Base Elmendorf-
Richardson 

AGC Common Map Background Online 
Portal. Retrieved 4/4/2020 from 
https://agcwfs.agc.army 
.mil/CMB_Online/default.html 

USGS Topographic 
Reference Map   

USGS topographic reference map  USGS—The National Map. Retrieved 
3/11/2020 from 
https://basemap.nationalmap.gov/arcgis 

Table A-2.  Data sources not integrated into the Energy Atlas–Alaska. 

Source Consideration Sources/Citations & URLs 

Military Installations, 
Ranges, and Training 
Areas (MIRTA) 
Boundary Data 

Compared the Defense Information Spatial 
Data Infrastructure site boundaries file and 
the MIRTA boundaries file and found that 
the files are essentially the same except 
the DIDSI file also includes training sites 
and training areas, which are not in the 
MIRTA file 

DoD—Data.gov portal. Retrieved 
4/14/2020 from https://catalog.data 
.gov/dataset/military-installations-ranges-
and-training-areas 

Rivers/Streams, 
Waterbodies   

Rivers/streams, waterbodies—not used 
because data was not as detailed as the 
Open Street Map data 

Alaska Department of Natural 
Resources. Retrieved 3/26/2020 from 
http://www.asgdc.state.ak.us/#30 

https://gii.dhs.gov/gii/home/
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://www.mrlc.gov/data%20?f%5B0%5D=region%3Aalaska&f%5B1%5D=region%3Aalaska
https://www.mrlc.gov/data%20?f%5B0%5D=region%3Aalaska&f%5B1%5D=region%3Aalaska
https://www.mrlc.gov/data%20?f%5B0%5D=region%3Aalaska&f%5B1%5D=region%3Aalaska
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://agcwfs.agc.army.mil/CMB_Online/default.html
https://basemap.nationalmap.gov/arcgis
https://catalog.data.gov/dataset/military-installations-ranges-and-training-areas
https://catalog.data.gov/dataset/military-installations-ranges-and-training-areas
https://catalog.data.gov/dataset/military-installations-ranges-and-training-areas
http://www.asgdc.state.ak.us/#30
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