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Wyoming Broadband Data and Development Program

ABSTRACT
The Link AMERICA/PSCTLT team is honored to be the designated mapping entity representing the State of
Wyoming. We are pleased to submit this grant application pursuant to the American Recovery and
Reinvestment Act of 2009 (Recovery Act), Public Law 111-5 (Feb.17, 2009), and the Broadband Data
Improvement Act (BDIA), Title I of Public Law 110-385, 122 Stat. 4096 (Oct. 10, 2008).

Our grant application is designed to provide targeted, timely and useful information that will enable local
solutions to address local broadband priorities. As the timeline for this project is extremely tight we are
proposing an integrated, self informing process. Our team has based our proposal on past experience and best
practices in the following areas: ‘

Data

Project Feasibility

Expedient Data Delivery

Process for Repeated Data Updating

Planning and Collaboration

The Wyoming Data and Development Program budget is $4,565,397. This budget includes direct costs of
$2,397,956 related to Mapping, $424,791 for Planning, $1,270,885 in In Kind contributions (which are well in
excess of the 20% matching requirements), and $529,265 in indirect costs (of which $57,500 will provided back
in the In Kind number noted).

Wyoming is ultimately concerned with how the deployment of broadband infrastructure will advance economic
opportunity, business development and improve quality of life throughout the state. The mapping and
deployment of broadband infrastructure is an important step to achieve goals such as these; however, broadband
is only a tool, not a solution in and of itself. The LinkAMERICA/PSCTLT team will implement a
comprehensive, inclusive and transparent planning and collaboration approach to ensure that deployed
broadband infrastructure and services will be adopted and utilized to advance economic opportunities.
LinkAMERICA/PSCTLT was chosen to manage and execute this project because of our experience and
technical expertise in broadband mapping and experience in managing federal and state contracts. The
PSCTLT is a private, non-profit organization supported by federal and state governments, private foundations,
corporations, and individuals. The PSCTLT serves as Link AMERICA'’s fiscal sponsor and is a national leader
in innovative technology adoption solutions for education, workforce and community development. The
PSCTLT has extensive experience managing federal and state contracts and deploying national projects.
LinkAMERICA is comprised of four firms: CostQuest, EFRsource, Kimball, and e-Copernicus. CostQuest is
recognized worldwide as an expert in geospatial, economic and network modeling; its telecommunications
models used in more than 35 U.S. states and 5 countries. EFRsource is a technology and research firm
specializing in demand-side strategy formation in telecommunications and telehealth sectors. Their focus is to
bridge the insights of strategic visioning with the action of strategic planning. Kimball is a large engineering
firm with a deep GIS technical bench that includes the mapping conversion and production resources to deliver
complex and demanding GIS data projects. e-Copernicus advises clients on a full range of governmental affairs,
public relations and business development strategies. The firm specializes in interfacing with government and
industry stakeholders, public safety services, associations, strategic partners and federal funding sources.

The timeline presents estimates given Link AMERICA/PSCTLT’s prior experience with these types of projects.
Beginning with the first days of the project, the team will actively engage industry and stakeholders with open
and honest dialog to establish ground-rules, expectations and processes that will ensure required data collection
will be accomplished in a timely and efficient manner. Throughout the body of the narrative, mechanisms have
been discussed for accomplishing: project portals, social networking, broadband mapping, active on the ground
outreach and follow ups.



Wyoming Broadband Data and Development Program

Executive Summary
The LinkAMERICA/PSCTLT team is honored to be the designated mapping entity representing the

State of Wyoming.

We are pleased to submit this grant application pursuant to the American Recovery and Reinvestment
Act of 2009 (Recovery Act), Public Law 111-5 (Feb.17, 2009), and the Broadband Data Improvement
Act (BDIA), Title I of Public Law 110-385, 122 Stat. 4096 (Oct. 10, 2008).

Our grant application is designed to provide targeted, timely and useful information that will enable
local solutions to address local broadband priorities. As the timeline for this project is extremely tight
we are proposing an integrated, self informing process. Our team has based our proposal on past
experience and best practices in the following areas:

e Data
* Project Feasibility
e Expedient Data Delivery
e Process for Repeated Data Updating
e Planning and Collaboration
Data

Data Gathering - The team will rely on a tapestry approach to gather information. This approach
includes surveys, outreach, engineering estimates, correction cycles and public review.

Data Verification —A multi-discipline approach will be used to verifying the data obtained from
providers. Efforts will include on the ground efforts as well as various survey and sampling techniques.
Also included is a review processes for service providers, stakeholders and communities.

Accessibility - The team looks at accessibility across three dimensions. The first is accessibility to a
state-wide map and public resources. The second is accessibility by researchers. The third is
accessibility to providers so as to decrease the time and effort necessary to receive and review
information. Various portals for public, researchers, and providers will be used to access resulting data
and research.

Security and Confidentiality - The goal with regard to provider data is to obtain and present a realistic
and informative view of broadband inventory and service areas:

e Without compromising the locations of key infrastructure with concem for public safety, and
o Without compromising the proprietary business data of service providers.

As part of the NDA developed a “Data Classification Scheme” that shows how the input data will be
treated and shared by data type. Also the team will be working closely with the providers at the start of
the project to help them understand how to take their data submissions and create a derivative output.

Project Feasibility

The Wyoming Data and Development Program budget is $4,565,397. This budget includes direct costs
of $2,397,956 related to Mapping, $424,791 for Planning, $1,270,885 in In Kind contributions (which
are well in excess of the 20% matching requirements), and $529,265 in indirect costs (of which $57,500
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will provided back in the In Kind number noted). The budget narrative for Mapping and Planning are
included below.

LinkAMERICA/PSCTLT is comprised of 5 organizations.

CostQuest Associates, Inc. - CostQuest Associates is a world-leading network and geospatial modeling
firm with extensive experience with broadband mapping including statewide initiatives in Wyoming and
Alabama.

Puget Sound Center for Teaching, Learning and Technology (PSCTLT) — The PSCTLT is a private,
non-profit organization supported by federal and state governments, private foundations, corporations,
and individuals. The PSCTLT serves as Link AMERICA’s fiscal sponsor and is a national leader in
innovative technology adoption solutions for education, workforce and community development.

L. Robert Kimball & Associates, Inc. — Kimball is a large engineering firm with a deep GIS technical
bench that includes the mapping conversion and production resources to deliver complex and
demanding GIS data projects.

EFRsource, Inc. — EFRsource is a technology and research firm specializing in demand-side strategy
formation in telecommunications and telehealth sectors. Their focus is to bridge the insights of strategic
visioning with the action of strategic planning.

e-Copernicus - e-Copernicus advises clients on a full range of governmental affairs, public relations and
business development strategies. The firm specializes in interfacing with government and industry
stakeholders, public safety services, associations, strategic partners and federal funding sources.

Expedient Data Delivery

A project management framework will be necessary to completing the project. Integrated broadband
planning, stakeholder identification and a tapestry approach to data gathering will also be necessary.
Therefore, the team will establish project milestones and a timeline of the first few project weeks
illustrating how we anticipate the data gathering process will proceed.

Process for Repeated Data Updating

The team will use the outreach methods, communication plan and public portal to store historical and
updated data. Thus, there will be a place to find information and updates.

Planning and Collaboration

Wyoming is ultimately concerned with how the deployment of broadband infrastructure will advance
economic opportunity, business development and improve quality of life throughout the state. The
mapping and deployment of broadband infrastructure is an important step to achieve goals such as these;
however, broadband is only a tool, not a solution in and of itself. The team will implement a
comprehensive, inclusive and transparent planning and collaboration approach to ensure that deployed
broadband infrastructure and services will be adopted and utilized to advance economic opportunities
and business development in all regions of the state.

1. Data:

(a) Data Gathering,
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Technical Appendix A of the NOFA represents a thorough and complex set of data. Roughly speaking
the Appendix envisions data acquisition in four major areas: Broadband Service Availability, Broadband
Service Pricing, Broadband Service Infrastructure and Community Anchor Institutions.

As the Data Gathering portion of this narrative evolves, it is important to consider how each of these
critical elements will develop. It is equally important to consider the importance of factors addressed
elsewhere - such as confidentiality protections, verification methodologies and project
management/feasibility. For the purpose of this discussion those critical factors will be assumed to be
adequate and in place. This section will focus on data gathering, only.

The primary method to obtain broadband availability, service pricing, infrastructure locations and
community infrastructure status will be through the use of provider surveys. The provider survey
process will first be described, and then methods for tailoring the survey specifically to each requested
data element of Appendix A will be addressed.

The team’s preliminary research indicates that there is very little statutory or regulatory basis to compel
service providers to release information. As such, the team will rely on a tapestry approach to gather
information. This approach includes surveys, outreach, engineering estimates, correction cycles and
public review. How each of these methods will be used is described below.

The Tapestry Approach

In a perfect world without resource or time constraints, all data requested in Technical Appendix A
would be available. Based upon prior experience, this is unlikely. Rather, our team organizes data
gathering efforts around the metaphor of a tapestry. A tapestry is composed of individual threads, the
composite of each stronger and more useful than the individual.

The advantage of the tapestry approach to gathering data is that a number of individual data gathering
methods will be combined. For a given provider or for a particular element of data or even within a
particular area a certain method may work well or it may not even work at all. The critical point is that
the combination of these data gathering methods will be what produces the composite of information
necessary to satisfy Technical Appendix A.
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Figure 1-Tapestry Illustration

Two final notes on the Tapestry Approach. First, it is important to note alignment between how data
will be gathered and verified with the overall project plan. As demonstrated in, Expedient Data Delivery
section, the team has taken great care to align methods of gathering data with this projects extremely
aggressive deadline. Second, different work efforts in the project will support multiple sections of this
project narrative. For example part of the discussion of accuracy and verification methods will actually
enhance the quality of the underlying data. Part of providing public access will feed into the accuracy
and verification process. Part of public accessibility will be used to shorten data gathering cycles and
improve transparency. Our methodology is intentionally integrative and self-correcting.

Stakeholder Audience

Experience has also demonstrated that there is no cookie cutter approach to data gathering. It will likely
differ from state to state to reflect how ‘business is done’ as well as the regional priorities and the
personalities/culture of those doing the work.

The first critical data gathering step is defining who the team needs to address data gathering requests to.
" In other words, for a given element of the tapestry, a need to understand who may hold this data, who
we should address questions to and who may be helpful to leveraging the work efforts.

For each required data element, the team must understand the stakeholders. A preliminary stakeholder-
to-data-relationship matrix is shown below. This will, of course, be modified, expanded and revised
throughout the course of the project. At the project kickoff, stakeholder meetings, community or
regional outreach meetings will be reviewed and scheduled. Communication will be essential for
achieving project milestones and collecting the necessary information to build a successful broadband
mapping infrastructure. The project web portal discussed in this narrative will be discussed within
meetings with stakeholders and communities as a key communication tool and what information will be
accessible and what information can be submitted through the portal either through pages accessible to
the public or other secured portal tools. The interactive mapping application will also be discussed
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among stakeholders as it will form the basis for how many people will interact and review project
deliverables.

Table 1--Stakeholder's and NOFA Data Elements

Stakeholder Appendix A Data Element

Data Stewards-State Geospatial Officers Anchor institutions and Infrastructure

Taxing or Business Licensing Authorities Infrastructure

Regulatory Authorities Infrastructure

Community Leaders Anchor Institutions and Infrastructure

Private and Public Providers of Broadband Advertised Service Boundaries, Infrastructure,
Service Pricing

Service Consumers Service Take rates

Third party data sources Infrastructure, take rates, service areas

General Survey Methods

As the team defiries who owns or influences a specific data element, that party will be put on the survey
list. In summary, the survey approach relies on the following methods

a) Identify the appropriate party to direct survey to

b) Distribute the survey electronically and in paper. Emphasize electronic documents to increase
response speed. Electronic document flow will rely on our public portal discussed in section (c)
below.

c¢) Follow up on initial delivery. Provide technical support for questions and concerns

d) Follow up bi-weekly

In the past, a detailed survey has been used, in Microsoft Word and, Excel format, for each provider of
broadband services. The provider survey requests data elements such as:

Broadband Service Area
Infrastructure Location
Infrastructure Interconnection
Pricing Tiers

Advertised Speeds

Customer Locations

Although under refinement to address NOFA revisions (order released 8/7/09), the team expects to use a
similar survey approach. The survey will move from a desktop approach to a secured web-centric
approach. Survey documents will be posted electronically and can be filled out online. The team will
work to make data flow with minimal human intervention.

Based upon past experience if a comparable survey method is used and are aggressive with respect to
outreach and support, a large number of responses are expected.

Stakeholder Qutreach

Even though a survey is a helpful method to gather information, it will not be entirely adequate to gather
all data elements described in Appendix A.

Link AMERICA/PSCTLT 5
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Especially in the case of smaller providers there will need to be particular assistance gathering and
integrating survey information. This will take the form of the following:

a) Technical support via e-mail and phone. Regardless of the size of the company, having adequate
staffing to provide phone and e-mail support is critical. In the case of a smaller provider getting
to the right person at the right time is critical. When that person is ready to sit down and talk is
the time to be ready to help. An outreach network that is automated without human interaction
will be marginally helpful. In the case of larger companies having resources that can support
project teams or multiple levels of administration (eg. government relations, information systems
and subject matter experts) is necessary too.

b) Face to face discussions and kick-off meetings. Sometimes there is no substitute for human
contact and sitting around a table to ensure that requests are understood and resources are
available.

¢) Assistance with geo-referencing plant elements. A provider may have broadband service
information stored on paper or in a CAD application and there is no relationship between how
the data is drawn and where that information actually exists.!

d) Assistance with geo-referencing coverage information. Frequently for wireless ISPs, coverage
information is presented as an image but that image has not been geo-referenced into a form easy
to share. The team will need to devote efforts to take the data which does exist, at the accuracy at
which it was computed, and put that into a form useful for Appendix A

¢) Human investigation, phone calls, web queries and/or spider programs to harvest retail service
pricing.

f) Reliance on the symbolism and importance of the ARRA as well as the status of local project
champions. The broadband stimulus is a historic endeavor; when communicating with
stakeholders the team will use the symbols and name recognition of this program to convey
importance. The team will also use identified local leaders and broadband champions to convey
the importance of working with the program.

As Technical Appendix A migrated from a definition of broadband service with respect to addressed
structures (as released) to a definition more in terms of Census geography (as modified on 8/7/09),
assistance with Geographic Information Systems will likely gain importance. It is one thing to have
engineering information or customer address information; it is likely more complicated for many
providers to get this information into Census geography. Our estimation is GIS support will take on an
increasingly important portion of our data gathering efforts.

Engineering Estimates

In any given area there will be a certain number of stakeholders who will be unresponsive to survey and
outreach efforts. In this case the project team is faced with the dilemma of either allowing a data gap to
exist or developing some reasonable estimate of the service area.

! This is not uncommon. Think of an engineer designing a building. What is most important is where
each element will be inside that building. What is less important is where that building is precisely
located on the surface of the Earth. For the most part, what was important to the designer is the
accuracy of the data that they are designing, not data outside of their design. That data is important only
to the extent that it influences the elements within their design.

% A spider program is an application that harvests information from web sites.
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If confronted with this situation, the team’s response will be to develop engineering estimates likely
based upon public domain or third party sources of purchased information. In the past, the types of
engineering estimates the team has generated included the following:

a) Development of road based service areas based upon engineering practice. For example some
broadband services are distance sensitive—like DSL (Telco) and DOCSIS (Cable) If a source
of their fiber nodes locations is available, it is possible to compute engineering service areas
based upon calculating road paths back to the serving node which don’t violate a distance
constraint.

b). In other cases some providers must publish engineering information to comply with regulatory
requirements. In some cases it is possible to use this information to ‘back into’ service
boundaries or at least develop a reasonable first approximation.

¢) Licensing filings at the FCC help pinpoint spectrum in use and counties covered.

d) As part of their advertising many broadband providers publish covered cities, towns or zip codes.
Mapping these self described coverage areas is another means of estimation

¢) Several third party data providers exist that can supply broadband coverage. This could range
from a commercial database of towers owned or occupied by a particular wireless carrier to a
provider of coverage used by companies trying to find roaming partners.

As data gathering efforts have progressed from receipt of service provider data to estimates, it is
important to examine methods for assessment and verification. An entire section will be devoted to
these topics.

Before closing the discussion of data gathering it is critically important to outline how gathered data will
be managed and organized so as to efficiently deliver requested Appendix A deliverables.

Data Management

Clearly the quality of the output will be driven by the quality of the input data. The intent of the tapestry
approach is to have multiple input sources to self-correct and reinforce. In holding this tapestry together
it is also important to consider how data gets conveyed into the formats necessary for use in the State
broadband map and NTIA deliverables. Documented below will demonstrate the team’s process.

The data gathermg process will be multi-faceted because there is going to be data provided by many
different sources in many different formats. Because of the expedient timeline, processes need to be
implemented to streamline different aspects of the data gathering.

As described in the Accessibility section (c) below, the development of a broadband web portal for the
State is an approach to foster transparency and communication but will also have a critical data
management role. A secure and confidential section of the portal will enable broadband service
providers to login and upload any data files or complete surveys as part of the data gathering process.
This would make exchange timely between providers and project team. Each provider will have their
own unique login and portal section where they could monitor data that has been uploaded and requests
that are outstanding. Where data is being collected through online survey within the portal, the data is
entered and stored directly in a back end database, developed according to the database designs
necessary to adhere to the specifications outlined in Technical Appendix of the NOFA. This removes
the need for any survey to be re-entered into another database once data is collected.

All workflows and data gathering tools within the web portal or other data collection methods are
designed to flow efficiently into a project data repository that has GIS data, databases and tables that
adhere to the specifications outlined in the Technical Appendix of the NOFA. The data repository will
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be designed to allow for all tabular data and GIS data to be easily delivered to NTIA in the formats
outlined by the NOFA.

Commaumity Anchor Data

GIS Broadband Laycers

e

g
Slate G5 Data Data tModels, Scripts,
: Standardization

: Interactive Mapping
Olwr Databources =~

NTIA Data Deslgn GIS Analysis

Geopracessing
Enterprise Data DataAssurance
Repository DataVerification
Data Update

Figure 2 -- Enterprise Data Repository

All GIS data will be stored in a secure Enterprise GIS geodatabase to take advantage of streamlined
geoprocessing routines that can be executed much more efficiently in that environment. If required the
GIS data can be then exported to any digital data format at any point during the project. The entire data
management process is designed to allow for a simple transition from initially a complete data gathering
mode in the first months of the project to an update process as is transition into the semi-annual updates
required by the NOFA.

It is anticipated that data will be collected from providers and other sources in various formats ranging
from digital database tables, spreadsheets, text files, GIS maps and paper maps. The first step will be to
assemble an accurate base map for the State using existing GIS data. By collaborating with state
agencies, especially the state GIS department, existing base map data such as digital orthoimagery, and
statewide GIS vector layers that would provide ground reference for the data creation and conversion of
broadband infrastructure and coverage information collected through the data gathering process will be
pulled together to form the base map.

Along with provider information, community anchors will be mapped to show location of these
institutions such as K-12, higher education, healthcare, libraries, community centers, public safety
buildings, etc. This data can be collected from a number of sources and these data sources will be
reviewed at the project kick-off. The preferable choice would be to use a statewide layer that is
currently in GIS format, accurate and being maintained by a specific department or agency. Other
sources that could be used are secondary source GIS layers from commercial datasets that can then be
verified using local knowledge, other databases to cross-reference and the GIS base map to reference
against. Address listings for each of these community anchors could also be provided and geocoded
against the address ranges of the street centerline layer being used as part of the base map. Once these
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community anchor institutions are mapped they will be attributed with the appropriate broadband
service information as outlined in the Technical Appendix of the NOFA.

An important component will be the GIS street centerline layer and any other GIS addressing
information that might exist such as structure addresses. These layers will assist in pinpointing address
information to ground locations on the GIS map. For a statewide GIS road centerline layer the focus
will be on the best source for highest level of spatial and attribute accuracy as well as completeness
given the available licensing terms. Typically this can involve a combination of existing state or local
addressing information and commercial datasets such as TeleAtlas, Google or ESRI. Other existing
layers will be gathered for the GIS mapping such as census block features and associated demographic
data, any existing telecommunications data from agencies such as public utility commissions or other
state or private entities, any existing community anchor information. As all of this data is collected, it is
important to understand the accuracy and source of the information, therefore any associated metadata
will be examined very closely. It is important to understand the current spatial and data accuracy for
any data layers within the base map that will be used for further geoprocessing, data conversion or as
part of a deliverable.

Once the GIS base map is established at the beginning of the project, data being gathered from the
providers can then be processed using multiple means against the base map as is appropriate for the
submitted data. The basis for any determination of conversion is based upon if the converted data has
sufficient accuracy to use going forward. For example:

1) Sufficiently accurate Computer Aided Design (CAD) will be converted to ESRI format through
existing data models developed as part of the database design for the project and if not
locationally accurate, the files can be geo-referenced against the base map.

2) Sufficiently accurate paper maps will be scanned and geo-referenced to the base map then
digitized into the data repository by using ground features of the base map to verify positional
accuracy

3) Any spreadsheets, tables or text files that include address information will be geocoded against
the addressing information established in the base map. These addresses are assigned geographic
locations on the map through the geocoding process which compares addresses to structure
addresses or road centerline address ranges. Other GIS layers and digital orthoimagery can be
used for reference and positional verification for specific address locations that might not have
been geocoded successfully.

4) Spreadsheets and tables with latitude and longitudinal information will be converted into map
features on the base map and verified for positional accuracy.

Once data is processed from the collected raw data into the standardized database design of the data
repository using the applicable data conversion tools and data models, it can easily be integrated into the
workflows for GIS analysis, visualization, data verification, repeated data update, and interactive
mapping as described in the sections below.

Experience has shown the team that having a solid data management and processing plan is a necessary
component of project success.

Consumer Surveys
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Several attributes of NOFA definitions require data regarding broadband service take rates and usage
patterns. The team will utilize structured surveys at a regional level to gain this information. The
surveys will differentiate between business and rural populations.

b) Accuracy and Verification

Generating data is of little benefit if there is doubt as to the accuracy and methods by which the data
were created. The team intends to use a series of verification methods each designed to efficiently test
aspects of provided or estimated information.

It is important to note that because submissions can now take the form of polygons (for mobile wireless
products), covered census blocks (if less than 2 sq mi in area) or covered road segments (when a census
block is greater than 2 sq mi), assessment and verification methods will need to change from an address
verification standard (as originally published) to a covered area verification standard (as revised on
8/7/09). The team is unsure of the data that will be received. There will be a bit of a chicken and the
egg problem in so far as establishing a definitive verification process, rather in this section outlining the
methods planned for verification first and then describing how the results will be published to allow
users to assess the relevance of the results to their broadband expectations. The team will close with a
brief description of how it documented its methods so as to allow for users to understand data creation
steps.

Methods for Verification

Described below are the methods to be used. The goal is to perform testing at a level consistent with the
results of planning and policy guidance as described in our response to section 5. In most cases the team
establishes between 6 and 10 regional planning zones per state, which will be used in Wyoming. The
goal is to make the verification information actionable for this regional planning level.

Data assurance is clearly an important component of this project and prescriptive in the Broadband Data
and Development NOFA. In regard to verification, the team and the state first must agree on what is to
be verified. Certainly, the team cannot verify the existence of broadband to each and every customer.
However, verification of the provider data and the availability at higher geographic levels can be done.

The team presents several methods used for the Data Assurance methods and will work to implement the
optimal approach for Wyoming. On many projects, data assurance tasks can be as expensive as data
production. Link AMERICA/PSCTLT will be clear with the efforts and reasonable with the approaches.
It isn’t fair to anyone to apply a tremendous amount of resources in an area which may exceed the value
placed upon it by stakeholders.

With that said Link AMERICA/PSCTLT recommends application of a staged assurance method that is
geared to the geographic area at hand. For example in Rural areas, multiple stages may be employed
while in urban areas the team may simply rely on vendor cross verification. As is expected, some are
dependent on provider cooperation and their scope will be driven by the results from the project analysis
phase.

Stage 1: With respect to submitted broadband coverage data - the team requests both a serving area
boundary and the equipment location and type that supports this boundary (i.e., the last mile
infrastructure). This helps to judge if there is broadband equipment available to serve the reported
coverage area. Using the equipment location, the team can use industry engineering criteria to create
theoretical service areas. Comparing the two, a lack of equipment or significant mismatch in the
provided service area as compared to the theoretical serving area would raise questions about broadband

LinkAMERICA/PSCTLT 10



Wyoming Broadband Data and Development Program

coverage quality and/or accessibility. Data which clearly fail this test will be returned to the provider for
review and comment.

Stage 2: The team will implement a state specific speed test in which customer address, type of service,
and other information can be determined. This site will be advertised and residents will be requested to
log in, submit information and provide feedback.

Stage 3: As part of the consumer survey for take rates, barriers, demographics, the team will also request
information on broadband availability.

N

Stage 4: In areas that are of concern, the team will request verification via billing records indicating
broadband retail service in the area of question.

Stage 5: The team will request “white page” data from providers in areas of concern. These customers
will be contacted to gather information about service availability, experience and quality.

Stage 6: In areas of concern, the team will select sample areas and request providers to provide internal
“line’ qualification testing of selected addresses to verify coverage and service attributes.

Stage 7: The team will perform limited on the ground sampling of coverage. This is the most expensive
type of data assurance and potentially the most difficult information to collect. If required, the team will
select sample areas and verify the presence and attributes of the provider’s service (both landline and
wireless). This may involve both a rural and urban sampling and determination of serviced addresses or
serviced points relative to the presence of provisioning equipment.

Stakeholder Review Process

As indicated in the data gathering section, in some cases the team will rely upon engineering estimates
of a provider’s broadband service area. In these circumstances the team will turn back a review version
of the estimate to the provider in question. As described in the expedient data delivery discussion, the
provider will have an amount of time to feedback and provide corrections. If no feedback is received,
the estimate will be used for statewide data and map creation.

Community Review Process

One particularly important feature is enabling map reviewers to provide input as to the perceived
accuracy of the broadband served areas map. The team refers to this as the establishment of a
confidence layer. The concept is simple and borrowed from many online experiences.

In the online maps, the team will give viewers the ability to rate their broadband experience. They will
be able to feedback that they can’t get broadband or there service is too slow or they have no problems
in this area.
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Figure 3--Example of a Map with Consumer Review Features

The goal is to allow the aggregated consumer feedback to be displayed alongside the map. Over time
this feedback could be used to allow the map to self maintain, it may also be a way to discover trouble
areas. As this data is also a reflection of consumer perceptions it may also be useful for policy makers
to view aggregate consumer broadband experiences as well as advertised or technical feasibility.*

¢) Accessibility

A critical component of project success will be information accessibility. The team looks at
accessibility across three dimensions. The first is accessibility to a state-wide map and public resources.
The second is accessibility by researchers. The third is accessibility to providers so as to decrease the
time and effort necessary to receive and review information in a confidential manner.

The map itself will be one component of an overall information portal. The portal will function as a one
stop information store for all components of broadband data. It will also have the ability, if desired, to
protect sensitive information. This protection function will be important to allow providers to post
survey responses and provide feedback on map deliverables.

State Wide Map Plan

The objective is to develop an online, interactive geographic visualization of broadband service areas
compliant with the NOFA Technical requirements.

Before discussing the visualization approach, first a discussion is needed on how the data will be
normalized across providers to generate the map.

Normalization accomplishes two things. It allows the combination of multiple datasets and control for
inconsistencies among them. Second, it provides a way to group technology types, speed and price tiers.

3 The team receives a good deal of feedback that a consumer is unhappy with their High Speed provider.
There may be a disconnection between what a consumer feels they should be paying and what they are
getting. This is not an issue of technical feasibility but of perceived value.
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To develop and assess the presence of broadband supply and infrastructure, the team proposes to begin
with an appropriately granular sampling method to determine where coverage exists. The approach is
grounded in a survey across service providers, which allows receipt of coverage back in a number of
analog and digital formats to make the data collection process as easy as possible for a wide range of
providers — while still achieving the policy objectives at hand. It is important to understand that formats
will not be consistent and accuracy will vary amongst the submissions. For this reason, the team treats
each response distinctly and uses a sampling mechanism to standardize the coverage. For example in
Alabama, the team used 100m grid cells within each county to analyze the existence of broadband
coverage.

Given the sampling cells as well as the existence of
Census Block data the team can quickly determine
if a sampling cell is covered, what the Census
characteristics of that cell are and what types of
broadband coverage exist in that cell. In this way,
the team can determine at a very granular and
standardized level a number of key metrics. This
same sampling process is used for each speed-
coverage layer that has been provided.

The following exemplifies the normalization
approach. The first figure, at right, shows a sample
CAD diagram from a broadband provider.

The yellow utility lines in the infrastructure
diagram are not linked to typical census
information (e.g., roads, census blocks, etc) nor are
they consistent with a broadband coverage polygon
provided by another carrier.

-

Figure 4 Distribution Cable (basemap (c)
Microsoft Bing Maps)
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roads within (i.e., the area is marked as “served”),

To put the received information into a consistent
and uniform format the team samples the
provided information into a standard grid size.
within), the teams “lights” the entire grid and the
as depicted in the figure at left.

If the grid shows coverage (yellow segment
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Figure 5 -- Grid (basemap (c) Microsoft Bing Maps)
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Figure 6-- Selected Grids (basemap (c) Microsoft Bing Maps)
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If the providers provide the NOFA defined coverage data in tabular address level format, the data is
converted into a spatial format. For the address data, this will start with a geocoding process to assign a
Jatitude and longitude to each and every address record. This develops point based spatial data.

If the data are provided in a census block covered or road segment level, the team can overlay sampling
grids to determine which grid, preliminarily, will be “lit”. With the proposed collection of other provider
information (e.g., shapefile coverage maps), the team can identify potentially faulty geocoded data® and
remove those points if appropriate. The team can also augment the grids identified by the geocoding
process with grids lit from alternative provider sources (e.g., shapefiles of the broadband areas). As a
note, it is through the collection of multiple sources of provider information that the team can add a
layer of verification to the process.

Once the team completes this sampling across all provider data, the team now has a uniform data set for
mapping and analysis. The team can now discuss the visualization approach and recommend the use of
roads as the visualization layer. Roads are easily identifiable by consumers, represent where people live
and how they commute, and allow the layering of other data sets. The following example shows the
visualization of roads that we are using in the State of Alabama.
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Figure 7--Sample Maps

Beyond broadband information, the online map will also display the location of important reference
areas (natural parks, tribal areas, key transportation routes, health, education, library, etc.) as well as
community and anchor institutions.

State Map Design

The publication of spatial information on the Internet has become common and most Internet users have
become very familiar with the use of maps to convey information. The broadband coverage information

4 Geocoding may not always provide 100m street level accuracy. In some cases, the geocoded point will
be at the center point of a much larger geography (referred to as a centroid point). While it is an accurate
geocode, it is not an adequately precise identification of a served customer.
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can be published most effectively on a Web-based map interface that allows users to interact with the
information. The public and other stakeholders will have an easy way to view the broadband coverage
information and determine the coverage at their own location. The team will work with the State to
coordinate the development of an interactive Web mapping display interface. The following describes
the interactive mapping architecture and design options that can be leveraged through the GIS Web
capabilities:

The site will be built around a set of HTML pages that organize the content in a logical way. The pages
will be displayed within a layout designed to present the user with an attractive and functional
framework for navigating the site content. The mapping interface will be the featured content but other
supporting content can be integrated into the design. The site layout will be designed around a custom
color scheme developed in cooperation with the State.

The goal of the design will be to keep the interface clean, simple and accessible to users not familiar
with GIS software. Functions such as the layer controls and search tools will be presented in dialog
boxes that open on top of the map and can be dragged by the user. These boxes will not be pop-up
windows but will be integrated directly into the page. The web site will be designed with a complete
help system for all tools included within the mapping application.

The public site will be developed using the latest asynchronous technologies to provide a lightweight,
responsive interface and the most comfortable user experience possible. The design will be tested on the
most popular browsers and will not require the user to download plug-ins. The cartography will be
designed to maximize display speed while still delivering attractive and easily interpreted maps.

The state map will be a hosted solution on a completely managed and redundant network with an
established maintenance protocol for updating the published information on a scheduled basis. The
hosted broadband mapping data will be served from an enterprise relational database system to provide
maximum performance. Site usage statistics will be available for review when requested. The spatial
data will be housed in an enterprise RDBMS environment to maximize performance, scalability and
robustness.

Figure 8-- Online Interactive Map

The interface will display GIS broadband data layers and information symbolized by specific attributes.
Jurisdictional boundaries and general base mapping layers such as road networks, hydrology and
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available aerial imagery are displayed to help users relate to the information. Users will have the ability
to customize the map display through a simple interface and see various types of broadband coverage
information. Interactive information query requests can be carried out by clicking on the map to display
detailed information about the location selected. The interactive site includes map navigation tools such
as ‘zoom in’, ‘zoom out’ and panning tools to move around the map. An overview window will display
the location within the State that the user is viewing and a measure tool will allow the end user to
perform simple measurement calculations on the map interface. A user-friendly interface will be
developed to allow the user to navigate quickly to a specific location on the maps such as a county, city,
zip code or address.

For advanced users, such as analysts and researchers, the map will include functionality that allows the
end user to extract information that is more detailed by composing basic queries on the mapping data.
Tools will be added to the interface allow map printing and export to PDF files. Detailed metadata
(source information descriptions) for each GIS layer will be available within the web site. This level will
include basic reporting features to allow some of the GIS broadband layer information in specific
geographic areas to be organized and sent to a report that can be exported or printed.

Researcher’Accessibilitv

Because the team is unsure of the needs of the research community, the intent is to make the broadband
service area data available to providers in SHP file format. This will be the same masked data which is
used for visualization and display. Not the confidential data provided by service providers under NDA.

Provider Accessibility

Through a secure portal the team intends to allow providers to complete surveys, upload results and
view map corrections online.

Stakeholders that possess file based information like maps or other documents may want to use the web
interface to upload those files for use in building the database. Robust and scalable tools will be
considered to upload files of any size from the user’s browser to a central location for later processing.
Files would be available for downloading through the same interface if desired. This functionality
should only be available to authenticated users.

These are common information sharing features and feel they will be of great benefit to provide both a
record of changes and communication with providers but also minimize some of the time lost to
information exchange.

d) Security and Confidentiality

Our team has in place mechanisms to handle confidential information. The team has worked with public
and private clients on a large number of sensitive issues. In this project, the intent is to engage the
public and private provider community to work together to reach clarity and consensus on why the maps
are being developed, what data is required, how results will be displayed, who will be able to access the
maps (including how maps will be made available to local, state and federal policymakers).

Our method works very closely with the provider community beginning with the design of a relevant
Non-Disclosure Agreement. Although under modification to meet NOFA compliance the NDA is
balanced to help obtain and display information useful to consumers while protecting proprietary data.
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The goal with regard to provider data is to obtain and present a realistic and informative view of
broadband inventory and service areas:

o Without compromising the locations of key infrastructure with concern for public safety, and
e Without compromising the proprietary business data of service providers.

As part of the NDA the team has developed a “Data Classification Scheme” that shows how the input
data will be treated and shared by data type. We also work closely with the providers at the start of the
project to help them understand how we will take their data submissions and create a derivative output.
In our experience, if providers understand exactly how their data will be used and displayed in the public
domain, they are more likely to participate in the survey process. It is our opinion that the NDA is the
keystone to the data gathering effort.

Our NDA has been used successfully in both Wyoming and Alabama.

2. Project Feasibility

(a) Applicant Capabilities — budget and planning narrative
Wyoming Data and Development Budget Narrative

The Wyoming Data and Development Program budget is $4,565,397. This budget includes direct costs
of $2,397,956 related to Mapping, $424,791 for Planning, $1,270,885 in In Kind contributions (which
are well in excess of the 20% matching requirements), and $529,265 in indirect costs (of which $57,500
will provided back in the In Kind number noted). The budget narrative for Mapping and Planning,
including the In Kind portion, are provided below.

Wyoming Mapping Budget Narrative

Program Director: The Program Director will have responsibility for all the program deliverables. The
Program Director will have high experiential qualifications in broadband technology and program
management. The Program Director will be employed at a base salary of i}laer year (including a
3% COLA for years 2-5) at 0.1 FTE for year 1 and 0.05 FTE for years 2-5. The Program Director will
oversee all aspects of the project design including the design and implementation of the data gathering
and mapping, development and implementation of Broadband Planning, and on-going coordination with
the state and with NTIA.

Project Manager: The Project Manager will ensure that all the deliverables and objectives for the
program are met. The Project Manager will have high experiential qualifications in project management
and with broadband technology. The Project Manager will be employed at a base salary of] ﬂper
year (including a 3% COLA for years 2-5) at 0.40 FTE through year 5. The Project Manager will
develop and manage the timeline and tasks for the design and implementation of the data gathering and
mapping, development and implementation of Broadband Planning, and provide project updates and
compliance reporting for the program.

GIS Director: The GIS Director will ensure that all the deliverables and objectives for the data and
mapping part of the program are met. The GIS Director will have high experiential qualifications and
educational credentials Geospatial Information Systems and have experience and knowledge of
broadband networks. The GIS Director will be employed at a base salary of [Nl per year
(including a 3% COLA for years 2-5) at 0.25 FTE for year 1 and 0.10 for years 2 - 5. The GIS Director
will design and manage the data gathering and mapping efforts for the project.
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GIS Programmer: The GIS Programmer will assist with meeting the deliverables and objectives for the
data and mapping part of the program. The GIS Programmer will be responsible for building the
interactive website. The GIS Programmer will have experiential qualifications and educational
credentials Geospatial Information Systems and have a basic understanding of broadband networks. The
GIS Programmer will be employed at a base salary of B :: yoor (including a 3% COLA for years
2 - 5) at 0.35 FTE for year 1 and .075 FTE for years 2 - 5.

GIS Associate: The GIS Associate will assist with meeting the deliverables and objectives for the data
and mapping part of the program. The GIS Associate will have experiential qualifications in Geospatial
Information Systems and have a basic understanding of broadband networks. The GIS Associate will be
employed at a base salary of-pcr year (including a 3% COLA for years 2 - 5) at 0.50 FTE
through year 5.

Web Design and Support: The Web Design and Support staff person will assist with meeting the
deliverables and objectives for the data and mapping part of the program. The Web Design and Support
staff person will have experiential qualifications in web design. The Web Design and Support staff
person will be employed at a base salary of-per year (including a 3% COLA for years 2 - 5) at
0.10 FTE through year 5.

Project Support Coordinator: The Project Support Coordinator will assist with meeting the
deliverables and objectives for the data and mapping part of the program. The Project Support
Coordinator will support the team which can include: setting up meetings and handling data acquisition
and data entry. The Project Support Coordinator will be employed at a base salary of i per year
(including a 3% COLA for years 2 - 5) at 0.20 FTE through year 5.

Data Analyst: The Data Analyst will assist with meeting the deliverables and objectives for the data and
mapping part of the program. The Data Analyst will have experiential qualifications in data
development and have a basic understanding of broadband networks. The Data Analyst will be
employed at a base salary of -per year (including a 3% COLA for years 2 - 5) at 0.50 FTE
through year 5.

Data Validation and Engineering Analyst: The Data Validation and Engineering Analyst will assist
with meeting the deliverables and objectives for the data and mapping part of the program. The Data
Validation and Engineering Analyst will have high experiential qualifications and educational credential
in Network Engineering for broadband networks. The Data Validation and Engineering Analyst will be
employed at a base salary of I o< yeor (including a 3% COLA for years 2 - 5) at 0.5 FTE for
year 1 and 0.25 FTE for years 2 - 5. The Data Validation and Engineering Analyst will develop and
employ methods to verify data received from services providers based on network engineering standards
and parameters.

Cost/Network Modeler: Cost/Network Modeler will assist with meeting the deliverables and objectives
for the data and mapping part of the program. The Cost/Network Modeler will have high experiential
qualifications and educational credential in mathematics and network engineering for broadband
networks. The Cost/Network Modeler will be employed at a base salary of NIl per year (including
a 3% COLA for years 1, 3, and 5) at 0.125 FTE for years 1, 3, and 5. The Cost/Network Modeler will
develop a forward looking economic cost model to estimate costs to deploy service in unserved areas.

Cost/Network Support: Cost/Network Support staff person will assist with meeting the deliverables
and objectives for the data and mapping part of the program. The Cost/Network Support staff person
will have experiential qualifications and in developing economic models and an understanding of
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d networks. The Cost/Network Support staff person will be employed at a base salary of
mer year (including a 3% COLA for years 1- 5) at 0.25 FTE through year 5. The Cost/Network
Support staff person will maintain a forward looking economic cost model to estimate costs to deploy
service in unserved areas.

Relations Director: The Relations Director will work to ensure that service providers and other
stakeholders are involved with, and contribute to, the data gathering and mapping effort. The Relations
Director will have high experiential qualifications in contract negotiations and expert knowledge of
broadband industry. The Relations Director will be employed at a base salary ofhper year
(including a 3% COLA for year 2 - 5) at 0.20 FTE for year 1 and .075 for years 2 - 5. The Relations
Director will oversee the process of developing and negotiating Non Disclosure Agreements (NDA)
with services providers, design the provider survey, and work to establish a Stewardship program for the
contribution of data and support for service providers and stakeholders.

Provider Relations Manager: The Provider Relations Manager will assist with ensuring that service
providers and other stakeholders are involved with, and contribute to, the data gathering and mapping
effort. The Provider Relations Manager will have experiential qualifications in contract negotiations,
research and basic knowledge of the broadband industry. The Provider Relations Manager will be
employed at a base salary of I < <o (including a 3% COLA for years 2-5) at 0.30 FTE for
year 1 and 0.20 FTE for years 2 - 5. The Provider Relations Manager will negotiate Non Disclosure
Agreements (NDA) with services providers, facilitate the provider survey, and be the liaison with
service providers. :

Compliance Manager: The Compliance Manager will assist with ensuring that the program meets all
the compliance obligations of the NOFA and of the state. The Compliance Manager will have
experiential qualifications in grant compliance and a basic knowledge of the broadband industry. The
Compliance Manager will be employed at a base salary of [Illllper year (including a 3% COLA for
years 2-5) at 0.1 FTE through year 5.

Stewardship Coordinator: The Stewardship Coordinator will assist with ensuring that service
providers and other stakeholders have information to support promoting access and demand of
broadband across the state. The Stewardship Coordinator will have experiential qualifications in
administrative support functions and a basic knowledge of the broadband industry. The Stewardship
Coordinator will be employed at a base salary of per year (including a 3% COLA for years 2-5)
at 0.5 FTE through year 5. The Stewardship Coordinator will provide data and support to providers and
other stakeholders to assist with grant applications and funding of projects.

Travel: Travel to support planning activities for the mapping program is budgeted to be $51,800. The
higher year 1 travel costs are related to project kickoff meetings, meeting with service providers and
stakeholders and establishing the mapping and stewardship programs. Travel will support data
collection, mapping efforts, and communication with state agencies. Estimated air fare (8600 per trip) is
calculated from Seattle, Washington to Cheyenne, Wyoming. Hotel costs are estimated at $150 per
night and per diem of $40 per day and rental car estimated at $60 dollars per day.

Supplies: Project and office supplies are estimated at $2,950.
Contractual: An estimated $1,300,000 is budgeted for contractual work related to this program.

Consumer and Business Surveys - Utilizing both qualitative and quantitative research methods a
contracted vendor will survey (via phone and other methods) the entire state (with a margin of error
level acceptable to rural and incorporated areas), as well as targeted areas within the state to evaluate the
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potential Broadband consumer’s perception. The vendor will test for awareness of availability and
perception of cost and affordability, as well. This information will not be reliable as a test of availability,
but rather the perceptions of the public which are as important as actual availability.

Spectrum Analysis - Space Data, an associated firm of LinkAMERICA/ PSCTLT, provides a unique
service that helps to answer data assurance and mapping questions related to spectrum use, availability,
and allocation. Space Data will deploy ballooncraft borne, high sensitivity receivers for low power
signal detection of ground transmitters to analyze spectrum use across the state.

Web Site Design — A contracted vendor will handle web site creation, graphic design and maintenance.

Surveys and Sampling — A contracted vendor will use GIS broadband supply data, including type, speed
and price of connection, carrier coverage areas, and monthly broadband expenditures by individual
businesses, organizations, and households to verify and supplement provider data. A multi-source
sampling and survey approach will provide data required but which some carriers cannot or will not
provide, as well as independent verification of carrier-provided data needed as a second-source
verification of carrier-provided data, as mandated by the NOFA.

Other: An estimated $295,000 is budgeted for other work related to this program. This includes
$85,000 for obtaining and licensing of third-party data to support the data gathering and mapping effort.
This data includes, but is not limited to, tower locations and specifications, roads and demand points,
demographics, infrastructure, mobile wireless coverage, and business data. Hosting of the interactive
web site is also covered in this category at $60,000. Licensing for CostPro, CostQuest Associates’
proprietary cost modeling software is covered in this category at $125,000. There is also a budget of
$25,000 for printing and production of maps and reports for the program.

Wyoming Planning Budget Narrative

Research Director: Experienced PhD trained social science researcher(s) engaged at a total of 0.50
FTE in year 1; 0.33 FTE in year 2; and 0.25 FTE in year 3 at base salary of her year
(including a 3% COLA for year 2 and year 3). The Research Director will oversee all aspects of the
planning project design including the design and implementation of a statewide broadband visioning
process, collection and analysis of relevant planning data, demand-side mapping, development and
implementation of regional planning teams, on-going coordination with broadband mapping project
components, project communication and report preparation.

Research Associate: Trained social science researcher(s) engaged at total of 0.70 FTE for year 1; 0.50
FTE year 2; and 0.33 FTE in year 3 at a base salary of [ illper year (including 3% COLA for year 2
and year 3). The Research Associate(s) will participate in the conduct and analysis of key stakeholder
interviews; identify and analyze available planning data, support development of demand side data for
anchor institutions; organize and help facilitate regional visioning and R-SAT workshops; and provide
on-going research support and technical assistance supporting the Wyoming broadband planning team
and regional planning groups. The Research Associate(s) will also assist in the data collection, analysis
and report writing in the development of regional plans.

Research Assistant: Skilled data development and analysis professional engaged 0.50 FTE for year 1
and year 2 at a base salary of | ffper year (including 2 3% COLA for year 2). The Research
Assistant will provide support to the Wyoming planning project in assembling/organizing relevant
planning studies as well as economic and social data. The Research Assistant will build and maintain
data bases as appropriate to support planning project needs. The Research Assistant will be responsible
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for logistical arrangements for day-to-day project operation, including preparation for regional meetings
and follow-up summaries.

Travel: Travel to support planning activities for the Research Team is estimated at $15,310 in year 1
and $4,110 in year 1 and year 2. The higher year 1 travel cost reflects a significant commitment to
primary data collection through on-the-ground interviews with key stakeholders and validation of data
through regional forums. Travel will support all in-state data collection, visioning meetings, regional
workgroup meetings and program meetings. Estimated air fare ($600 per trip) is calculated from
Spokane, Washington to Cheyenne, Wyoming. Hotel costs are estimated at $150 per night and per diem
including rental car estimated at 80 dollars per day.

Supplies: Project supplies, including such things as paper, materials and project related long-distance
communications are estimated at $200 per month for each of the three years. Notebooks, printing and
other supply costs related visioning meetings and R-SAT operation are estimated at $500 per scheduled
regional meeting.

Demand Map Production: An estimated $5,500 is budgeted for year 1 and year 2 for the production of
demand maps supporting Wyoming planning tasks.

Web-Hosting Services: Web-hosting services to support proprietary demand-side web interface
software are estimated at $100 per month/per year

In Kind Matching Obligation Narrative

State of Wyoming In Kind Contribution: The State of Wyoming will be providing various In Kind
contributions to this project, including but not limited to the following. The salary, benefits, and
expenses for State employees who will be involved in the project. Wyoming will be contributing its
precedent setting Broadband Gap mapping data to project. Original cost incurred for this data was well
over $700,000 and is assumed to have a current value well in excess of 300,000. We estimate that the
total State of Wyoming contribution will account for over $862,385 in matching funds during the 5
years of the project. The State staff contribution will be validated annually. A valuation will be
provided for the data provided.

State or Wyoming Provider In Kind Contribution: As part of the process to collect the required
broadband information from Wyoming providers, we estimate that these requests will take on average
50 hours for the two surveys in the first year and 25 hours for the two surveys in succeeding years. With
approximately 40 providers, we anticipate a 90% participation rate. To arrive at the estimated $351,000
in In Kind matching funds, we utilized a $65 per hour loaded labor rate multiplied by 50 (25 in
succeeding years) for the hours multiplied by 36 providers (90% of 40). Since this cost for the project
will not be re-imbursed by the Federal grant, it is considered an In Kind contribution. The contribution
amount will be calculated and validated by LinkAMERICA annually by requesting in the surveys the
actual hours spent.

Designee In Kind Contribution: Link AMERICA/PSCTLT will contribute a portion of their federally
negotiated indirect rate over the 5 years of the program. At this time, we estimate this amount to be
$57,500. This contribution will be validated by PSCTLT with an annual letter showing the contribution.

Additional In Kind contributions may be provided over the life of the project to guarantee coverage of
the federally mandated 20% matching.
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(b) Applicant Capacity Knowledge and Experience

This portion of our narrative describes the firms engaged in this project.

Puget Sound Center for Teaching, Learning and Technology (PSCTLT,
PUGETSOUNDCENTER Lynwood, WA) — The PSCTLT is a private, non-profit organization
Jor acking leurning and tehmalogy— qupnorted by federal and state governments, private foundations,
corporations, and individuals. The PSCTLT serves as
Link AMERICA s fiscal sponsor and is a national leader in innovative technology adoption solutions for
education, workforce and community development. The PSCTLT has extensive experience managing
federal and state contracts, deploying national projects.

CostQuest Associates — CostQuest is recognized worldwide as an expert in
geospatial, economic and network modeling,. Its telecommunications models
are used in more than 35 U.S. states, and 5 countries. CostQuest’s mapping
and models are used for network design, growth plans, regulatory
proceedings, Broadband analysis, and economic decision making.

COSTOUEST

AAs IO T AT A

' EFRsource, Inc. — EFRsource is a technology and research firm specializing in
E F R demand-side strategy formation in telecommunications and telehealth sectors. Their

source focus is to bridge the insights of strategic visioning with the action of strategic

, | planming. The founders of EFRsource have invented and developed a ground-breaking
research method called Ethnographic Futures Research (EFR) and have experience in reducing
uncertainty for public agencies and private organizations dealing with complex issues involving public
policy, private investment and technology planning. The EFRsource team will assist in framing this
project, meaningfully engage stakeholders and conduct the community technology planning activities.
Founded in 2007.

e T , L. Robert Kimball & Associates, Inc. — Kimball is a large engineering firm
f‘aj Klmball with a deep GIS technical bench that includes the mapping conversion and
HEMRRRARFRRRR ., duction resources to deliver complex and demanding GIS data projects.
Kimball has been providing GIS services since the early 1980s and has worked on large state and local
GIS projects across a number of industries including public safety, telecommunications, regional
planning, economic development and tax assessment. Kimball application specialists have also been
designing and implementing GIS web applications for many years and have complete hosting
capabilities within a secured company data center. Kimball also has an extensive track record of
providing full-service telecommunications and network engineering and consulting. Their experience
includes expertise in virtually every aspect of communication systems planning, implementation and
operation. Kimball is proficient in building comprehensive broadband telecommunications networks that
offer converged access, interoperability, security and flexibility. In addition, they are also capable of
providing application support on an as needed basis.

e-Copernicus advises clients on a full range of governmental affairs, public
relations and business development strategies. The firm specializes in interfacing
with government and industry stakeholders, public safety services, associations, strategic partners and
federal funding sources. Since 2001 e-Copernicus has maintained a particular focus on advancing
broadband and wireless communications service deployment, particularly in rural and underserved
areas. e-Copernicus executives have extensive experience in establishing and running non-profit
associations, coordinating coalitions and committees, and bringing together diverse parties to work
around common goals. The firm’s principals have a unique combination of legislative experience as
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senior aides on Capitol Hill as well as senior Presidential appointee-level experience running major
Federal agencies with broad domestic and international responsibilities, primarily in the
telecommunications, information, and technology sectors. The firm has detailed experience with many
key federal programs that can help finance broadband deployment and provide funding for new
initiatives and ventures. .

Knowledge of Broadband Technology, Infrastructure, and Deployment

LinkAMERICA/PSCTLT brings together a unique multi-faceted professional team with deep
knowledge and experience in all aspects of high speed Internet technology, infrastructure and
deployment. Notably the assembled team has the knowledge and skills with comprehensive approach
that analyzes both the supply- and demand-side barriers to broadband infrastructure and information
technology deployment. CostQuest Associates and Kimball provide decades of experience in
engineering broadband technology solutions as well as modeling economic costs of broadband
alternatives. The professionals which make up EFRsource, provide experience and knowledge gained
from leading numerous broadband planning initiatives -- ranging from the creation of a statewide
telehealth network to building a new statewide community technology network.

Knowledge of the Telecommunications Industry and Service Providers

Our team is knowledgeable in different aspects of telecommunications network modeling;
telecommunications policy; as well broadband deployment, adoption and utilization. Our team includes
a number of professionals who have worked directly in the telecommunications industry as well as
others who have worked in high-level public policy positions such as a former Administrator of the
National Télecommunications and Information Agency and a former Washington State Utility and
Transportation Commissioner.

Experience Working with Geographic Information Systems (GIS) Mapping

Our team has recognized skilled GIS mapping capability, as well as experience applying GIS tools to
develop statewide broadband infrastructure maps. Both CostQuest and Kimball have created GIS maps
for government and private sector telecommunications clients in numerous states as well as
internationally. The team is recognized worldwide experts in telecommunications geospatial, economic
and network modeling. Our team is involved in statewide broadband mapping initiatives in Alabama
and previously with Wyoming.

In terms of educational capacity our project leads either have graduate degrees in Geography / GIS or
are GIS Certified Professionals (GISP).

Experience With Field Data Acquisition, Assessment, Integration and Sampling

The team brings over 50 staff members with GIS experience, from data collection, data conversion, data
assurance, database design, GIS programming, web applications, and GIS data analysis. This includes
many years of experience in the integration of geospatial information from various types of source
documents into GIS using technology and existing proven processes such as tools, scripts and
applications to convert paper maps, CAD files and tabular data into a digital information systems. The
team has a high level of success with geospatial conversion because of an excellent understanding of
map projections, spatial analysis, data queries, specific database formats, database design and familiarity
of and accessibility to numerous software packages. The team has experience collecting data not only
for statewide broadband project but also critical GIS infrastructure data, enhanced 9-1-1 field
verification, GPS asset verification and inventorying and working with telephone companies, wireless
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carriers and voice of internet protocol (VoIP) providers to collect confidential 9-1-1 database records
and provide verification and remediation on those 9-1-1 databases.

Beyond the data verification experience outlined for broadband data gathering and mapping within this
proposal, the team also brings data assurance and field verification experience from a vast array of
project types. Associates have provided statewide verification that included identification and
cataloging of radio towers and sites.

Specific examples of intensive data gathering and field verification projects include the following public
safety and 9-1-1 GIS projects:

The project was developing a GIS database that locates all wireless communication facilities within a
county to assist public safety officials with the deployment of Phase 2 Wireless 9-1-1. This project
involved the following tasks:

e Work with wireless carriers to gather tower site location data

e Compare current tower site location data provided by the wireless carriers to Phase 1 tower data
currently on file to identify new and or previously unidentified towers

e Compare address data to new or previously unidentified tower to the County current Master
Street Address Guide (MSAG)

e Performing field verifications of the locations of all known wireless telecommunication sites in
the County

o Identifying any unknown wireless telecommunications sites in the County and verifying their
locations

¢ Provide the County with an address discrepancy report

e Complete tower site location validation; create Call Routing Sheets/Master Street Address Guide
(CRS/MSAG) updates for Allegheny County for submission to the wireless carrier in order to
complete Phase II Wireless Deployment.

Providing GPS testing and 9-1-1 call verification as it pertains to the delivery of wireless 9-1-1 calls
made from cell phones. Teams provided an assessment of the location information being reported to call
dispatchers by the region's wireless service providers. Using GPS equipment, Kimball created baselines
for the actual latitude and longitude compared to the coordinates reported by the wireless service
providers using test calls and field data.

Over two decades of providing Enhanced 9-1-1 GIS addressing services which includes understanding
all addressing standards published by the National Emergency Number Association (NENA), the United
States Postal Service (USPS) and individual state and federal agency standards, where applicable. This
experience includes working with the local government, USPS, telephone companies and other agencies
with source information as part of an initial data gathering process than again through data verification
processes. Projects also involve staff undertaking either door to door field collection or ‘windshield’
verification by visually determining accuracy of existing addressing information by driving local roads
for field survey. Teams have access to efficient and proven data collection tools including applications
and field hardware to collect information accurately and efficiently.

Similar Engagements
State of Alabama: the ConnectingALABAMA Project

Current efforts are now underway to:
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Work with existing service providers to identify and map where broadband service currently exists
across the state — and to identify where there are unserved or underserved areas — particularly in rural

Alabama.

Work with governmental, community and industry leaders from across the state to articulate a clear
vision for Alabama’s broadband future and to develop (and fund) technology adoption and growth plans
in all sixty-seven (67) counties.

Work with media and others to communicate with all citizens of Alabama about the
ConnectingALABAMA initiative — and to encourage technology adoption as a key to local economic
development and an enhanced quality of life.

Work to secure grants and funding for deployment, adoption and use programs.

Efforts will focus on encouraging private investment for high-speed Intemet deployment, and on
promoting consumer adoption. Through this effort, ConnectingALABAMA will develop a roadmap for
the most efficient approach to realizing broadband accessibility and usage throughout the state.

State of Wyoming: the Wyoming Broadband Gap Analysis Project

The study had two objectives. The first was to identify those areas of the state, which were not
accessible via terrestrial Broadband services. The second was to estimate (for those areas not receiving
Broadband) the investment necessary to deploy terrestrial Broadband or satellite Broadband services.

The Project drew heavily from support of the telecommunications and networking community. The
Wyoming Telecommunications Council was reliant on the use of complex and sometimes proprietary
data. Without the assistance of the provider community, this study would not be possible. The study was
accomplished in four phases.

The first phase identified service providers and obtained information regarding their costs, network
architecture and service boundaries.

The second phase developed and cataloged the geospatial information received in the prior phase. In
other words, either integrating digital data submitted or developing GIS layer files using paper or non
geo-referenced digital data.

The third phase combined the data created in the second phase with baseline demographic and
geospatial data. This phase allowed the development of maps, which illustrated areas of the state that
were Broadband Gap Areas (BGAs) and calculate population and housing unit count in the BGAs and
Broadband Served Areas (BSAs).

The final phase distilled all of the information from the prior phases and combined it with the CostPro-
WY cost model. CostPro-WY is a forward-looking model used to estimate the cost of deploying
Broadband to housing units in the State. It is based upon well proven forward-looking network
engineering and geospatial algorithms,

The study was reliant on three principle sources of data inputs. The first were investment inputs such as
material and labor costs. The second were engineering planning rules such as the crossover distance
between 24 and 26 gauge cable or the number of amplifiers allowed after a Fiber Node within HFC
distribution or, the typical (design) backhaul distance from a wireless antenna of given wavelength. The
third were the geospatial data mentioned above. This data described the location of network facilities,
potential customers, service boundaries or Broadband served areas.
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A survey was circulated to wireline voice, cable and wireless ISP providers throughout the state.
Because much of the data requested was proprietary and confidential, CostQuest signed NDAs. Data
specific to costs or network engineering were blended with CostQuest’s price database to combine a
melded, non-provider specific set of cost inputs.

Initial objectives for the contract with Wyoming were met and we continued to set and achieve
objectives under the maintenance contract, which ended in July 2008. We were successful in mapping
and taking an inventory of telecommunications assets for the state. We were also successful at
presenting cost to serve of unserved consumers. The State of Wyoming and service providers have
accepted our work, including representation of coverage, survey methodologies, and cost calculations
for deployment of service.

CTIA — The Wireless Association: U.S. 3G Broadband Ubiquity project

On behalf of CTIA — the Wireless Association®, CostQuest Associates conducted a groundbreaking
study that answered two fundamental questions: (1) How many people in the United States live in areas
without access to mobile 3G broadband service, and (2) what will be the initial investment necessary to
provide coverage to all Americans? The answers: approximately 23.2 million, and approximately $22
billion, respectively.

In the study, CostQuest measured the current deployment of 3G mobile broadband service technologies
Evolution Data Optimized, or EvDO, and High-Speed Downlink Packet Access, or HSDPA, and
determined the geographic and population gaps in full coverage. CostQuest then estimated the
infrastructure enhancements and new construction necessary to extend both broadband mobile service
technologies to those geographic areas and populations lacking full coverage, as well as the costs of
making those investments.

The study called on CostQuest to obtain proprietary cost and network data from providers and
concluded that 42 percent of road miles in the United States do not have access to any 3G mobile
broadband services. In order to achieve full 3G mobile broadband coverage with both technologies, the
study estimated that carriers must build approximately 16,000 new towers and enhance about 55,000
existing towers with HSDPA and EvDO equipment. The study has been presented to industry, Congress,
FCC Commissioners and staff, Joint Board Members and Staff, and media and has been well accepted
and referenced.

3) Expedient Data Delivery

No one has ever done what the BDIA/BTOP programs are requesting. There is no prior plan that can be
followed.

Strong project management will be necessary to achieving the goals. But this project management
practice must be flexible, evolving and open to iteration.

The team consists of individuals used to working under tight deadlines. There is agreement that a
project management framework will be necessary to completing the project. There is also agreement
that integrated broadband planning, stakeholder identification and a tapestry approach to data gathering
will be necessary.

This section of the narrative will explore two issues. The first will describe the project milestones-key
tasks that will be achieved. The second will provide a timeline of the first few project weeks illustrating
howthe anticipated data gathering process will proceed.
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Project Milestones

Milestone A. Schedule a face to face kick-off meeting

Purpose: At this early stage the initial work should center on getting a team in place that can work
quickly and has a strong understanding of priorities and goals. The best way to begin a project of this
nature is a face to face meeting for approximately two business days.

The outcome of this meeting will be a Project Charter which will clarify the roles and responsibilities of
each team member. The team would also anticipate the formation of some sort of steering team and
reporting structure. The team and the State will also agree on a highly visible project sponsor who can
be used for communication and stakeholder outreach.

Milestone B. Identify Stakeholders

Purpose: As this project is important to a large group of interests it is important to identify champions
who can assist with resource sharing, project advocacy and bridge building. The team will begin to
structure outreach communication with respect to project champions and key advocates. This milestone
will likely evolve to a potential list of candidates involved with the R-SATs (section 5 above).

Milestone C. Develop a Deliverables List

Purpose: There are a number of primary (November, 2009 NOFA required) and subsidiary deliverables
due at later points in time. The deliverable list needs to clarify when something is due as well as what
subsidiary gating items will be necessary. It also needs to clarify human resource and organizational
structure with respect to broadband planning activities.

Milestone C. Prioritize this list as to impact on NOFA deliverables

Purpose: Due to extremely limited time, complex deliverables and limited funds are going to have to
prioritize for the deliverables. Although work focus will likely start on BDIA/BTOP requirements, it is
important to remain aware of subsidiary deliverable so work processes can efficiently develop the
subsidiary deliverables when time allows.

Milestone D. Develop a data and organizational gap analysis

Purpose: There are several NOFA critical data sets that need to be isolated quickly: schools, libraries,
computer centers, community centers, emergency services, colleges, universities. The project team will
be extremely reliant on these data sets as well as resources that will maintain, update and ultimately
propagate this information to entities applying for grants.

Data deliverables walk hand in hand with organizational structure and task deliverables. It may be
necessary to divide this milestone but it is still necessary to identify organizational capacity that can be
linked into the broadband planning portion of this project.

Milestone E. Clarify owners of deliverables: work-efforts and responsibilities

Purpose: As deliverables, data/organizational gaps and priorities are clarified owners, work-efforts and
responsibilities will need to be assigned. It is critical to have a clarification of ownership and deadlines
in a project like this.

Milestone F. Identify communication paths
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Purpose: Each individual wants to communicate in a way most efficient for themselves and the team
needs to allow for this. Based upon past experience, the team believes this project will likely benefit
from the use of social networking sites where individuals can interact with a community but elect to
communicate in a manner most appropriate for them.

Milestone G. Implement Communication Portal

Purpose: The portal will provide a secure and convenient means of sharing data with the provider
community; this will include surveys, data transfer and status information. The portal will also contain a
public communication piece that provides broadband information to the citizens and consumers of the
State.

Milestone H. Modify existing NDA and Data Classification Scheme to respect project priorities.

Purpose: Given our prior work in Wyoming, we have existing NDAs. However, these may not be
consistent with the NOFA. As such, modification of existing NDAs will be a critical first step in
enlisting provider support and assuaging concern.

Project Timeline

Link AMERICA/PSCTLT responses to how to meet these deliverable requirements are estimates for
what is believed may happen given prior experience. The best-case scenario is that all providers can
provide the data in formats comparable to Technical Appendix A. If so, the deadlines should not be
troublesome. What is likely is a gradual evolution in the data product. The early days of this project will
be consumed with questions of scope, confidentiality and administrative burden. It will take some time
to work through these issues with the provider community. But these issues may need to be put on a
parallel track to allow the 11/09 deliverable to move forward.

Work will begin immediately in August well before the awards of the project funds are made by NTIA.
When this work begins, some discussion should take place regarding contract negotiation with
LinkAMERICA/PSCTLT. As well, decision making parties from the state should be identified. In
addition, the LinkAMERICA/PSCTLT project manager will immediately begin the project plan and
organize a team planning event to get agreement of project issues, including deliverables and
timeframes.

Beginning with the first days of the project, the team will actively engage industry and stakeholders with
open and honest dialog to establish ground-rules, expectations and processes that will ensure required
data collection will be accomplished in a timely and efficient manner. Throughout the body of this
nparrative mechanisms have been discussed for accomplishing: - project portals, social networking, active
on the ground outreach and follow ups. ‘

With respect to obtaining data, the team will use a time box approach to gathering deliverables in order
to meet the due date. In regard to the data components, the emphasis within NOFA on address level
data provides a number of different response paths from the providers, which are outlined below. The
suggested data collection approach to create the first maps is as follows; starting immediately develop a
list of all service providers (telco, cable, wireless, broadband over power line, and WISP) if that list has
not already been assembled and updated. The identified providers will be contacted with a data request
of address level data for all subscribers in NOFA compliant format by the end of week 3. A response is
required in 3 days. If the carrier does not reply or says they cannot meet the deadline, two alternatives
are presented:
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Ask if the provider can supply the most recent address level data used as the basis for FCC 477 filings.
If the provider cannot supply this data by the end of week 5 or does not respond, then move to an
estimate methodology, below.

To support verification and assessment processes, the team will request the broadband service areas
and/or an address level listing of all equipment used to support broadband services (this could also
include the shapefile for the engineering boundaries of these broadband nodes). If only broadband nodes
are provided, the provider would have to provide standard engineering rules on service distance from
these nodes. In addition to the boundary data, the team would request a listing of all service addresses
(ideally working and non-working). The address data would be geocoded and then overlaid on the
broadband boundaries. From this data, the NOFA address list can be created. The address data fields
will be space delimited in standardize Postal Service form, meeting the NOFA requirement and
Technical Appendix A.

If by the end of week 2 a provider feels that they cannot comply with either the pure NOFA request or
the two alternatives, the team will present them with an estimate of their service area based upon public
data. In other words, present an estimate and let the provider correct it. Estimated coverage patterns
could be derived via commercial coverage or they may be based upon engineering judgments of subject
matter experts. The timeline would be to have these estimates in place by the end of week 4. The
provider has 2 weeks to correct them or they are considered accepted.

For a provider who does not provide data, their coverage areas will be based upon estimates using third
party data and sampling. Clearly relying on estimated data is not ideal, but the converse of allowing
providers unlimited time response path would jeopardize the development of data required for the first
NOFA filings.

As stated above, the sense is that this initial deadline will be more driven by engineering than actual
customer location information. We are prepared to handle that circumstance.

The anticipation is that by early January many, if not most, providers willing to participate will be able
to generate data consistent with Technical Appendix A. Itis unknown as to how much of the data will
come in, in address format versus Census Block versus road segments within blocks. There may need to
be a significant amount of application development between project start and January to enable
development of software that supports this normalization process.

Given the 8/8/09 clarification, the team is flexible towards new changes promulgated by NTIA to
support data collection. The sense is there will need to be clarification on the data exchange formats
given the new Census Block or road segment deliverables.

To summarize the discussion above, a timeline is provided in Gantt chart format. Although the chart
implies a linear path toward the deliverable a number of iterative tasks are necessary to getto a March
2010 completion.
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Figure 9--Iterative timeline through March 2010

4) Process for Repeated Data Updating

Maintaining up to date, accurate and relevant information is critical to drive effective policy. This
section of the narrative will focus upon steps necessary to keep data up to date while also maintaining a
historical record of changes.

The team will use the outreach methods, communication plan and public portal to store historical and
updated data. Thus, there will be a place to find information and updates.

With respect to the two mapping and planning deliverables updates will be provided as follows:

a) For broadband coverage, middle mile and price iriformation, provider will be surveyed at least 2 times
each year. Map updates will be posted no more than 3 months after the survey cycle has completed.

The sense is in the early days of the projects updates will be far more frequent than as the project and
data mature. After a carrier accepts the coverage image maintained by our system, the team will provide
a copy back to them to allow markups.

b) The team will query each service provider, FCC licensing databases and commercial providers for
new broadband service providers entering the state. This will be an ongoing process but will culminate
1 month before a new survey request is to be mailed.
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¢) Historical mapping data will not be maintained live on the site but historical shape files which
supported prior maps will be available for download

d) Testing results will be displayed as recorded but also available within a historical database for
analysis. Testing will be an ongoing activity scheduled as available test data and field conditions allow.

e) Broadband planning deliverables will be updated as necessary to reflect changes and impacted actions
at the regional level

1) As described in the Data Gathering Section, the Community Review concept and use of a confidence
layer will help consumers know in real time (without waiting for an update cycle) what the current
consumer views are.

g) As accessible metadata and methodology descriptions are maintained, the team will note when data
changes and for what purpose. This is a process currently in place in Alabama and is helpful to the grant
seeking community.

Over the time horizon of this project there will be many changes, the goal of the team is to present the
information and always allow the information consumer to see when and why a particular element of
data was changed.

5) Planning and Collaboration

Wyoming is ultimately concerned with how the deployment of broadband infrastructure will advance
economic opportunity, business development and improve quality of life throughout the state. The
mapping and deployment of broadband infrastructure is an important step to achieve goals such as these;
however, broadband is only a tool, not a solution in and of itself. Link AMERICA/PSCTLT will
implement a comprehensive, inclusive and transparent planning and collaboration approach to ensure
that deployed broadband infrastructure and services will be adopted and utilized to advance economic
opportunities and business development in all regions of the state.

This application seeks funding to solve four problem areas that inhibit Wyoming from expand
broadband adoption and utilization. The table below presents these problems, a summary of the tasks
designed to solve these problems, anticipated outcomes of each task and attribution of each task to one
or more BDIA-related purpose (as listed in footnote 6 of the Broadband Mapping NOFA).

Problem Areas Proposed Solution Anticipated Outcomes
1. Limited information Task 1 — Assess and o Inventory of data, studies,
exchange and lack of needed | inventory key Wyoming people and other assets to
collaboration to expand assets that can enable greater enhance broadband use
broadband adoption and use | use of broadband for for business and
to enable economic and economic and business economic development.
business development in all development. Establish o Formalized process of
regions of Wyoming. process to facilitate knowledge exchange and
collaboration. collaboration.
Eligible BDIA Uses 6 &9
2. Lack of valid and reliable | Task 2 — Conduct personal o Accurate data to inform
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Problem Areas

Proposed Solution

Anticipated Outcomes

data regarding Wyoming
broadband service needs and
barriers preventing expanded
adoption.

interviews, surveys and
public meetings to assess
broadband services needs
and identify barriers to
adoption.

Eligible BDIA Uses 2 &3

decisions on actions to
address barriers to
broadband adoption.
Clarity on desired
business and household
broadband service needs.

3. Inability to accurately
articulate levels of current and
future demand for broadband
services for businesses,
households and community
anchor institutions.-

Task 3 — Collect and analyze
market data to profile
demand for broadband by
Wyoming businesses,
households and community
anchor institutions.

Eligible BDIA Use 8

County-specific
information on broadband
service demands.
Geographic analysis of
broadband service
demand relative to
available infrastructure.

4. Absence of coordinated
regional leadership to plan
and implement local
sustainable adoption efforts.

Task 4 — Facilitate regional
technology planning teams to
develop effective local action
strategies.

Eligible BDIA Use 5

Regional broadband
development plans.
Wyoming Counties better
positioned to benefit from
initiatives funded through
BTOP and BIP.

The four tasks presented in the table above comprise the scope of work for this planning proposal for
Wyoming. Below, each task is described in greater detail. The breakdown of costs and the budget
narrative for this proposed planning effort are organized around these tasks.

Task 1 — Promote Collaboration and Information Exchange

Throughout the entire implementation of the Wyoming broadband mapping and planning project,
LinkAMERICA/PSCTLT will promote collaboration through 1) on-going inclusive stakeholder
engagement and 2) use of public meetings and web-based tools providing opportunities for transparent
information exchange. Plans for extensive engagement of the telecommunications provider community
are described in Data Gathering. In addition to provider engagement, LinkAMERICA/PSCTLT will
initiate contact with relevant state and local leadership organizations including, but not limited to,
economic development, education and workforce, health care, Indian tribal organizations, local
authorities, law enforcement, and public safety. The purpose of these initial contacts will be to identify
and review relevant planning studies as well as to gain an understanding of stakeholder priorities and
opportunities for inclusive collaboration. An emphasis will be placed on assessing collaboration which
can enhance the potential to leverage broadband services to advance business and economic
development throughout the state. A comprehensive contact database will be established and a
communications plan will be developed to ensure all key stakeholders remain engaged and that
information on Wyoming’s broadband mapping and planning is efficiently and transparently exchanged
among stakeholders as it becomes available.

Task 2 — Assess Uses of and Barriers to Broadband Adoption
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LinkAMERICA/PSCTLT will implement research to: 1) Identity specific sectors in the region with the
greatest potential to expand adoption and use of broadband services (e.g., workforce
development/education, health care, agriculture, tribal entities, local authorities, technology
entrepreneurship, etc.); 2) Discover significant barriers to broadband adoption and use; and 3) Identify
local and regional actions with the greatest potential to address broadband adoption barriers and improve
beneficial uses — emphasizing those actions that support economic and business development in all
regions of the state. Key elements of the research plan to assess Wyoming’s broadband use and
assessment are described below:

Subtask A — Key Stakeholder Interviews

Approximately 20 - 25 key Wyoming stakeholders will be identified to participate in semi-structured,
open-ended interviews. The interviewees will be carefully selected to represent different perspectives
whose participation is critical to Wyoming’s priorities of expanding sustainable job creation and
business development. The interviews will be holistic, exploring diverse domains such as education,
workforce development, health care, public safety, the economy, the environment, government policy,
family values, and technology. Exploration in each interview will focus on key actions and decisions
that impact the availability of broadband services in the region and explore how the availability of
broadband impacts the region’s socio-economic conditions. Through these interviews, the research team
will identify specific actions that can be taken by both private and public entities to improve the
sustainable adoption and use of broadband services and information technologies in Wyoming —
including an understanding of present and future demands.

SubTask B — Initial Wyoming Broadband Vision Summary

Insights gained though the individual stakeholder interviews will be developed into a brief summary
document including:

1. Driving forces underlying broadband demand. For example: declining cost of digital
technologies, growing importance of younger consumers, economic pressures to find more
cost effective ways of delivering health care or education, etc.

2. Regional assets enabling increased broadband adoption and use. For example: higher
education, political leadership, regional planning agencies, private industry, community-
based organizations, ARRA grant possibilities, etc.

3. Anticipated high demand uses for broadband infrastructure and services in Wyoming. High
demand uses are framed by anticipated opportunities to use broadband services in beneficial
ways to achieve desired outcomes.

4. Actions that can promote expanded adoption and use of broadband services in the region.
Understanding these options is particularly important to the development of a sustainable
business case and plan for regional broadband deployment.
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SubTask C — Wyoming Business and Household Survey

Results from key stakeholder interviews (SubTask A) will be applied to the design of a statewide
telephone survey of current and potential future Wyoming broadband service consumers. This survey
will be coordinated with the business and household survey described in section 1 Data Gathering as
component of the mapping program. The survey questions will be designed to: 1) elicit data on current
broadband and technology access and adoption in different regions of Wyoming, 2) collect data on high
demand uses, and 3) discover barriers to sustainable broadband adoption and use that must be addressed
through programmatic actions. A careful sampling process will be utilized to provide accurate datasets
that can be used to discern differences among the designated geographic regions of Wyoming.

SubTask D — Wyoming Broadband Visioning Example of County Demand Map

Workshops Access to Broadband Services)
a ‘v_ L

The initial Wyoming broadband visioning
summary (SubTask B, developed from
stakeholder interviews) will be coupled with
consumer survey results (SubTask C) and
preliminary broadband mapping data for
presentation through a series of stakeholder
workshops. The workshops will be held at an
accessible location and open to the general

public. The primary purpose of these T Sehool
workshops will be to validate and refine . Estimated Housing Urits
research data collected through SubTasks A ——— Underserved Road Segments
— C (described above). The visioning ++ Unsatved Road Segments
workshop process will also be utilized to AGEST

support the planning purpose of promoting ;\« Yy i\
inclusive collaboration among diverse CIE R N
stakeholders and facilitating transparent \m@f

information exchange. The workshops will Nid

be designed to encourage as much consensus

as possible among diverse participants regarding 1) barriers to sustainable broadband adoption, 2)
current and anticipated use of broadband services, and 3) priority actions to be pursued to address those
barriers. The workshops will also produce additional information on high demand uses for Wyoming
broadband services contributing the demand analysis described in Task 3 below.

Task 3 — Collect and Analyze Market Demand Data

Outcomes from Task 2 will be applied to Wyoming’s planning activities to discover and articulate
market demand for broadband services—emphasizing the identification of demands that contribute to
economic and business development throughout the state. Information developed in Task 2 will be
displayed on a customized demand assessment Web-interface for Wyoming. This innovative on-line tool
will present findings from Task 2 as well as collect and analyze additional market demand data.
Specifically, the demand assessment interface will present insights gained through the visioning
interviews and workshops in an engaging format using short videos, graphics and text. Participants who
enter this Web space will be encouraged to view the presentation and then respond to specific questions
that both validate and enhance insights regarding current and potential future demand for broadband
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services. Beyond simply understanding or documenting present broadband demand, the Web-interface is
designed to identify the mechanisms of change that can increase broadband demand to improve the
feasibility and sustainability for broadband deployment throughout Wyoming and linkages with ongoing
economic and business development.

The Link AMERICA/PSCTLT research team will also leverage Wyoming broadband mapping data to
create a visual model of current and projected demand for broadband infrastructure and services.
Specifically, existing data collected through the mapping process, the visioning process and the
consumer survey will be overlaid on a “demand map” to discover how deployed broadband services
match demand from key community anchor institutions such as hospitals, schools, libraries, and
governmental offices. The geographic location of these key community institutions will be included as a
specific data layer available for comparative analysis relative to available broadband infrastructure.

Above is an example (by Subtask C) of a Broadband Demand Scenario Map developed by the
LinkAMERICA/PSCTLT research team for a region in the southern end of Mobile County, Alabama.
This map identifies the geographic location of schools within the region. The color-differentiated
boundaries indicate the number of residents between the ages of 5 and 17 living within a census block.
Road segments within the region are color coded to describe service areas within the region that are
either unserved or underserved by broadband providers. The approximate location of housing units
within the region is also identified on the map by small black dots.

In this example, the Demand Map illustrates that these local schools lack the ability to communicate
through digital media with parents and students at home in a significant part of its District. Students
living in these “unserved areas” are not able to take advantage of a statewide on-line student homework
mentoring program from their homes. Additionally, parents living in this area are unable to neither
communicate via email with school personnel nor participate in other web-based outreach programs
operated by the schools specifically designed to help parents be more involved in their children’s
education. By mapping community anchor institutions, the availability of broadband services and the
locations of people who need to access the services of their community institutions, Wyoming will be
able to develop highly detailed strategies that target gaps in the current and anticipated market demand
for broadband services and information technologies.

In Wyoming, LinkAMERICA/PSCTLT will apply results from Task 1 and Task 2 to create and map
future scenarios of broadband adoption and use based on the demand of key community anchor
institutions that contribute to the state’s economic and business development opportunities including for
example: education/workforce, health care, energy production/processing sites, libraries, community
centers and government service offices. Examples of demand of community anchor institutions include,
but not limited to: 1) Expanding use of high quality interactive video to provide specialized medical
consultation to support the economic viability of rural hospitals; 2) Ensuring families living more than a
half-hour commute of two-year colleges have the capability to access distance learning from home; and
3) Ensuring residents living greater than 15 minutes from critical government service offices have
sufficient connectivity to access government information from home. The availability of broadband
infrastructure required to fulfill key priority scenarios such as these will be mapped and analyzed to
identify gaps and target action strategies. Examples of such strategies include, but not limited to: 1)
Ensuring adequate broadband service connectivity is available to all core community anchor institutions;
2) Targeting investments to unserved and underserved Wyoming households with specific broadband
demands that are consistent with the state’s priorities; and 3) Strategically locating public access
computer centers targeted to rural business development in presently underserved or unserved areas of
high priority.
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Task 4 — Facilitate Regional Technology Planning Teams

Link AMERICA/PSCTLT will work with the state of Wyoming to identify regions within the state for
which it is most appropriate to form distinct local planning teams. Leadership from all of Wyoming
counties will be included on an assigned Regional Broadband Sustainable Adoption Team (R-SAT).
Membership on the regional teams will be by invitation from the Office of the Governor and
intentionally design to be inclusive of all major Wyoming stakeholder interests including but not limited
to education, health care, agriculture, business, libraries, community-based organizations, tribal entities,
law enforcement, emergency management and others.

Link AMERICA/PSCTLT will support Wyoming in the creation of an appropriate governance structure
to coordinate the work of the regional teams. For example, establishing a partnership with the Wyoming
Chamber of Commerce Executive Association, or utilizing the outreach capability of the state’s higher
education network, are two examples of opportunities to utilize an existing network to encourage
participation on regional teams.

The regional teams will leverage the information developed on available broadband infrastructure,
results from the visioning process, consumer survey information, and the market demand tools (the
demand assessment interface and demand maps) in supporting each R-SAT to refine a state-level
technology growth plan to meet the unique needs in each region. The following specific deliverable will
be accomplished:

1. Approximately five regional specific work plans with clearly defined goals and objectives;
priority broadband initiatives to improve broadband access and use. Combined, these
regional plans will constitute a statewide plan for Wyoming and be the basis for future BTOP
grant proposals.

2. Strong regional collaborations organized around priority programs responding to local
broadband demands. Emphasis will be given to initiatives that advance Wyoming’s economic
and business development objectives.

3. Local broadband champions identified and organized in each region.

Knowledge of Unserved and Underserved Area
Based upon prior studies we have evidence of where broadband is present. Figure 10 below indicates

the presence of broadband served areas. The presence of broadband services, though, does not reflect
the current NOFA definitions. The analysis proposed in the following narrative will demonstrate
unserved and underserved areas.
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Wyoming Terrestrial Broadband Served Araas
June 2008
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Figure 10-- Presence of broadband served areas

NOFA Affirmation

The alliance pledges to deliver the data to NTIA in the manner and timeline requested under Appendix
A: Technical Appendix as clarified on 8/7/09. The team will maintain appropriate protections to
maintain the proprietary and confidential status of data.

Additional Efforts

In addition to the efforts listed above, as directed by the state the team will perform the following
functions.

Assessing the Costs to Deploy in Unserved Areas

Wyoming is in a unique position in that the primary barrier to deployment, COST, has been identified
and quantified. The team recommends updating the cost modeling once the State has updated its maps -
that define where broadband gaps exist. This information will be key to policy makers in determining
the best course of action in high cost areas, as the State pushes for broader penetration and aims to
optimize ARRA funding.

The deployment cost analysis will include cost studies and maps within diverse geographic areas across
Wyoming using many of the broadband access technologies studied within the project. The team
anticipates using outputs of CostQuest’s established CostPro series of cost applications as well as other
deterministic models. Information about CostPro can be provided.

The output of this costing exercise in concert with the Broadband Assessment Model noted below can be
used by providers to analyze deployment priorities or policy makers to encourage deployment or when
additional incentives may be needed.

Assessing Unserved Population

Possibly as important as identifying what areas are unserved and underserved may be information on
who is unserved and underserved. The team can produce a geographic and demographic analysis of

LinkAMERICA/PSCTLT 38



Wyoming Broadband Data and Development Program

population at a State and county level (and below). Within this analysis, the team will identify demand-
influencing factors including residential population, households, businesses, schools, hospitals, and
other demand points. Using 2008/2009 estimates, will allow the number of housing units, median
income, educational attainment and racial characteristics within unserved areas to be detailed.

The maximum benefit will be achieved when this effort is combined with the Broadband Assessment
Model noted below.

Broadband Assessment Modeling

Maps in and of themselves are useless unless they are designed as part of an overall analytical process.
In developing the maps and the tools to support the ARRA processes, Wyoming will need to be prepared
to understand the economics of broadband deployment within the State so that it can help prioritize
grants and help answer the questions/issues that will be asked by NTIA/RUS. As such and to maximize
the benefit of mapping, the team will develop, in concert with the maps, an overall broadband
assessment effort.

To that end and to assist State of Wyoming in identifying the financial viability and sustainability of
deployment of broadband across the commonwealth in unserved and/or underserved areas, in identifying
those areas that may qualify for ARRA Stimulus funding, and in preparing material for filing for ARRA
Stimulus Funding, LinkAMERICA/PSCTLT recommends that Wyoming undertake the following work
efforts:

o Expand Broadband Map: The success of Wyoming’ grant applications can be advanced if
they are grounded in a credible and robust Broadband coverage maps. While the mapping
effort being considered will display underserved and unserved areas, its value will be
optimized when additional spatial layers are overlayed with the coverage data. Additional
Jayets should include demand, rurality, poverty, and where USF dollars are provided so that
parties understand the nature of the area and the total funds available in an area. Additional
items to be shown on the map include the results of other endeavors noted below.

o Determine Deployment Areas: Using the broadband map and/or an examination of internal
systems, identify unserved and underserved areas using definitions from NTIA/RUS and
acceptable to commonwealth authorities and related broadband deployment requirements.

e Assess Buildout: LinkAMERICA/PSCTLT will integrate its independent assessment of the
costs of deployment (noted above) with the demand impact to model the overall financial
impact (using NPV like measures) of a deployment area to assist in assessing and prioritizing
potential deployment projects that may qualify for Stimulus funding.

e Assess NTIA/RUS and State Criteria: LinkAMERICA/PSCTLT will employ an
independent, open and clear approach to prioritize proposed commonwealth projects based
on scoting criteria, including any provided by NTIA/RUS and the State, for funding.

e Develop Grant/Loan Support Material: LinkAMERICA/PSCTLT will summarize the
results of the above efforts in a manner to substantiate and coordinate with grant/loan
applications to NTIA/RUS to obtain ARRA Stimulus funding. The team will coordinate this
effort with the State of Wyoming team that will be endorsing, prioritizing or even writing the
grant applications.

In total, the team refers to this collection of studies as our Broadband Assessment Model (“BAM”). In
short:
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BAM is an analytical framework (and discipline) designed to assist in evaluating and
prioritizing (and monitoring the success of) the many broadband deployment opportunities at
hand.
BAM assists / enables the effective identification and communication of priorities (and
expected benefits) to the emerging NTIA and RUS funding processes.
BAM is aligned / coordinated with corresponding mapping and demand analysis work — that
is, the BAM is approached as an area specific analysis
BAM’s overall objective is to develop comparable / relatable scores to prioritize the projects
for funding so that the BTOP/BIP funds provide optimal benefit. BAM’s key measures
should include at least:

o Supply Assessment
Demand Assessment
Job Creation/Employment Impact Assessment
Economic Impact Assessment
Consumer Survey
Demographic Assessment
Cost Assessment
Revenue (ARPU) and Funding Assessment
NPV (net present value) Assessment results for a schedule of cash flows (over time)
for a particular defined potential broadband deployment area
From an ARRA perspective the BAM serves the broad goal established by the Obama
administration that grants be awarded based on ‘merit-based decision making’.
The BAM helps assure intended benefits are clear (at the beginning) and realized (at the end)
when coordinated with existing internal performance management processes.

O 0 0O 0 O 0O 0O

To the extent possible, the BAM framework will be executed within the existing Wyoming analytical
environment to best fit with existing tools (e.g., business case analytical tools and models). Largely
based in MSExcel or a web interface the BAM will most likely consist of a workbook/dashboard — along
with appropriate instructions and definitions.

The BAM output will be structured to best fit with / comply with existing analytical reporting
standards and related ARRA Stimulus grant/loan applications.

Surveys and Sampling

LinkAMERICA/PSCTLT will collect and analyze data on consumer access to broadband services as
well as the public’s understanding of key issues and attitudes toward broadband implementation. The
results of this work will help to verify provider data and support to expand depth and quality of demand
assessment. This research will serve as a basis for demand mapping and validation of supply mapping.
In addition, this information can help understand if an area is underserved.
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OMB Approval No. 4040-0006
Expiration Date 07/30/2010

SECTION A - BUDGET SUMMARY

G;T;c':'i':r?:m Dg;tz::ii ‘:\fs':s?:;l::e Estimated Unobligated Funds New or Revised Budget
Activity Number Federal Non-Federal Federal Non-Federal Total
(a) (b) (c) (d) (e) {f) (g)
4. jMapping 11.558 $ | 0.00|$ | 0.00ll$ | 2,795,675.00[|$ [ 0.00|l$ [ 2,795,675.00
2, {Planning 11.558 r o.ooi lﬁ o.oo] [ ' 499,337.ﬂ r c.ool | 498,837.00
3. *(‘::;i:::::lmtch/m_ 11.558 o.oo| | o.uol | J [ 1,270,885.00' | 1,270,885.00
Kind)
4. i ] | |
5. Totals 5[ | $/I J $ [ 3,294,512.oo| $ r 1,270,885,00] $I 4,555,397.%

Tracking Number:GRANT10399491

Standard Form 424A (Rev. 7- 97)
Prescribed by OMB (Circular A -102) Page 1

Funding Opportunity Number:0660-ZA29 Received Date:2009-08-14T19:57:25-04:00



SECTION B - BUDGET CATEGORIES

6. Object Class Categories GRANT PROGRAM, FUNCTION OR ACTIVITY Total
(1) @) 3) ) (5)
Mapping Planning Non—-Federal
(Applicant Match/In-
Kind) ‘
a. Personnel $ | 1,258,565.00]'§ | 296,529.00||§ | 440,348.00||§ $| 1,995,442.00|
b. Fringe Benefits I 314,641.00} I 74,132.00' l 110,087.00' ‘ 498,860.001
¢. Travel | s1,800.00] | 23,530.001 | 9,000.00| I 84,330.00|
d. Equipment | 0.00]| | 0.0 | 0.00] | ]
e. Supplies | 2,950.00| | 17,200.00 [ 2,950.00 ! 23,100.00]
f. Contractual | 475,000.00[ { 11,000.00‘ | o.ool { 4ss,ooo.oo|
g. Construction ] 0.00]| | 0.00]| | 0.00] l 1
h. Other | 295,ooo.oo| | 2,400.00] | 651,000.00l | 948,400.00
i. Total Direct Charges (sum of 6a-6h) I 2,397,956.00| | 424,791.001 I 1,213,3as.oo| $|—i 4,036,132.0ﬂ
j. Indirect Charges l 397,713.00 [ 74,046.00]| | 57,500.00| $| 529,265.00|
k. TOTALS (sum of 6i and 6j) $ | 2,795,675.00])§ | 498,837.001§ | 1,270,885.00||$ s 4,565,397.00]
7. Program Income $ I °‘°°| $ ’ °'°°| $ I °'°°| $ $|7 l

Tracking Number:GRANT 10399491

Authorized for Local Reproduction

Standard Form 424A (Rev. 7-97)
Prescribed by OMB (Circular A -102) Page 1A
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SECTION C - NON-FEDERAL RESOURCES

|

=

(a) Grant Program (b) Applicant (c) State (d) Other Sources (e)TOTALS

g, [Non-Federal (Applicant Match/In—Kind) - (ALl years) s[ mamsesod s | oodls | omoo]lg [ = 270,580
. [ | 1N =l oo [ oo
10. | I | L | L |
11. ] [

12. TOTAL {sum of lines 8-11)

$ | 1,27o,aas.oﬂ $ l |$ | Is ’ .1,270,885.00‘
SECTION D - FORECASTED CASH NEEDS

Total for 1st Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
13. Federal $| 1,142,529.00|lg ] 457,012.00| $| 342,759.00| 3[ 171,379. 00| $! 171,379.00|
14. Non-Federal $| 574,551-00] I zzs,ezo.oo| | 172,365.oo| [ as,les.oo] r es,1s3.oo|
15. TOTAL (sum of lines 13 and 14) 5[ 1,717,090.00[ $ | sas,asz.ooJ sl 515,124.oﬂ sl 257,5sz.oo| 5[ 257,562.00|

SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT
{a) Grant Program FUTURE FUNDING PERIODS (YEARS)

(b)First {c) Second {d) Third {e) Fourth
16, [M@PPing (Years 2, 3, 4 & 5) $ | 379,575.00] $| 538,440.00] 8| 397,403.00| $r 565, 865.00|
17. |planning (Years 2, 3, 4 & 5) ‘ | 180,679.00| [ 90,023.001 ‘ o.ool l o.ool
18, /A | o.ool r O‘El i o.oﬂ r o.oo|

19.

20. TOTAL (sum of lines 16 - 19)

$ |

sso,zss.ooj sl

628,463.00| $|

397,403. oﬂ

sss,ess.ooJ

SECTION F - OTHER BUDGET INFORMATION

21. Direct Charges:

‘ 22. Indirect Charges: r

23. Remarks:

Please see attached Excel spreadsheet with detailed calculations for federal and non-federal budgets.
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TOTAL FED and NON FED BUDGET Page 1

A. Personnel (3% COLA) Y2 Y3 Y4 Y5 Total
Mapping Personnel
NonFed Personnel
Planning Personne!

Total Personnel

B. Fringe Benefits (25% rate)
Mapping Perscnnel
NonFed Personnel
Planning Personne!

Total Fringe Benefits

C. Travel

Mapping Travel
NonFed Travel
Planning Travel

Total Travel

D. Equipment
Mapping Equipment
NonFed Equipment
Planning Equipment

Total Equipment

E. Supplies
Mapping Supplies
NonFed Supplies
Planning Supplies

Total Supplies

F. Contractual
Mapping Contractual
NonFed Contraclual
Planning Contractual

Total Contractual

G. Construction

Mapping Construction
NonFed Construction
Planning Construction

Total Construction

H. Other
Mapping Other
NonFed Olher
Planning Other

Total Other

1. Total Direct Charges

[Mapping
NonFed
Planning

Total Direct Charges
J. Indirect Costs
Mapping Federally Negotiated Indirect (%18.75)
NonFed (N/A)
Planning Federally Negobaled Inavect (% 18.75)

Total Indirect Costs

K. Totals

L. Applicant Funded

M. Federally Funded

Federal Share
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Total Fed Budget Page 2

A. Personnel (3% COLA) Y1 Y2 Y3 Y4 Y5 Total
Mapping Perscnnel
Planning Personnel

Total Personnel

B. Fringe Benefits (25% rate)
Mapping Personnel
Planning Personnel

Total Fringe Benefits

C. Trave!

Mapping Travel
Planning Travel

Total Travel

D. Equipment
Mapping Equipment
Planning Equipment

Total Equipment

E. Supplies
{Mapping Supplies
Planning Supplies

Total Supplies

F. Contractual
Mapping Contractual
Planning Contractual

Total Contractual

G. Construction
Mapping Construction
Planning Consfruction

Total Construction

H, Other
Mapping Other
Planning Other

Total Other

1. Total Direct Charges

Mapping
Planning

Total Direct Charges
J. Indirect Costs
Mapping Federally Negotiated Indirect (%18.75)
[PTanning Federally Negollaled Indirect (7 18.75)

Total Indirect Costs

K. Totals

Cash needs by quarier for firstyear (federal funds) $457,012 $342,759 $171,379 $171,379 $1,142,529
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Fed Mapping Budget

0. Equipment
C | | I I I I ]
Total Equipment w ® ) ) [ ]
0. Construction
f I ] £ ] ] $o] %]
Total Construcion ] ® ® (] 0 0
[WCost Sharing: 20% propesed leval $102,879] $75,915] $107,688] 579,481 $113.07] $559.135]
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Fed Planning Budget Page 4

v Y1 Y2 Y3 Y4 Y5 Total

Total Fringe Benefits $32,625 $27,424 $14,083 $74,132

C. Travel

D. Equipment
[ [ $0] 50] $0] 5[ 50 %0
Total Equipment $0 $0 $0 $0 $0 $0
F. Contractual

[G- Construction $0]

Total Conslructlon $0 $0 $0 Sﬂ $0 SO

Il. Tolal Direct Charges

Total Indirect Cosf

M. Cost Sharing: 20% proposed level | $45,627] $36,136]  $18,005] §0] $0] $99,767 |
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Total NonFed Budget Page S

A. Personnel (3% COLA) Y2 Y3 Y4 Y5 Total
Mapping Personnel
State Personnsl

Planning Personnel

Total Personnel

B. Fringe Benefits (25% rate)
Mapping Personnel

State Personnel

Planning Personnel

Total Fringe Benefits

C. Travel
Mapping Travel
State Travel
Planning Travel

Total Trave

D. Equipment
Mapping Equipment
State Equipment
Planning Equipment

E. Supplies
Mapping Supplles
State Supplies
Planning Supplies

F. Contractual
Mapping Contractual
State Contractual
Planning Conlractual

Total Contractual

G, Construction
|Mapping Construction
State Conslruction
[ﬁmg Construction

Total Constructi

H. Other
Mapping Other
State Other
Planning Other

1. Total Direct Charges

|Mapping
Stale
Pranning

Total Direct Charge
J. Indirect Costs
Mapping Negotiated Conlribution
State (N/A)
Pranning Negotialed Conirioution

Total Indirect Cost:

K. Totals

Cash needs by quarter for first year {federal funds) $229,820 $172,365 $66,183 $86,183 $574,550
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State
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WY NonFed Budget detail

i| ilillll II'/. COLAI
Total Other Personnel

C. Travel

D. Equipment
[ l l [ I [ | ]
Total Equipment $0 $0 $0 $0 $0 $0
F. Contractual
L [ [ [ l [ l ]
Total Contractual $0 $0 $0 $0 $0 $0
G. Construction
[ | $0[ | $0] $0] $0] $0]
Total Construction $0 $0 50 $0 $0 $0
J. Indirect Costs
WA T 3] 50| 30] 50] $0] ~30]
Yolal Tndirect Costs $0 $0 $0 $0 $0 $0]
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