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Southwest Telehealth Access Grid: 

An Integrated Interstate Network of Networks 
 Model for Telehealth 

  

Executive Summary 

The Southwest Telehealth Access Grid (TAG) is an integrated interstate network of 
networks built upon the extensive experience of key participants in rural telemedicine and 
rural healthcare in New Mexico, Arizona and the Southwest Indian Health Service (IHS) 
Telehealth Consortium and associated Tribes. This Grid creates the platform to more 
effectively share, distribute and coordinate telemedicine clinical services, educational and 
training programs among the healthcare provider organizations across the region, along 
with their associated human resources, thus more easily and effectively filling the gaps in 
meeting the health care needs of the rural communities throughout the network. Through 
Internet2 (I2) and the National Lambda Rail (NLR), this regional TAG network of 
networks, which is greatly facilitated and enhanced by the current USF Rural Healthcare 
program and the newly announced FCC Rural Healthcare Pilot Program, will enable our 
participating hospitals, clinics, and educational institutions to partner with peers 
throughout the United States to improve healthcare delivery and education via 
telemedicine. 
 
We propose to extend and leverage existing and planned statewide networking 
infrastructure initiatives and investments to create this telehealth access grid of rural 
healthcare telemedicine systems and integrate the high-speed Internet backbones offered 
by I2 and NLR with appropriate security and quality of service. This regional network 
infrastructure, augmented by regional and municipal hubs, also serves as the basis for our 
strategic plan for efficiently and cost effectively aggregating the specific needs of health 
care providers. 
 
The TAG will significantly enhance our capacity to deliver critical rural healthcare 
services throughout the region. It is anticipated that 200 additional rural community sites 
will be added as the Southwest TAG develops. The grid will not only better support day-
to-day telemedicine transactions among the participating agencies, but also provide a 
system that can be quickly transitioned during emergencies to support telehealth and 
other high priority traffic in the event of a natural or man-made disaster. It is important to 
note that much of the backbone design and deployment of the proposed network is 
already in place. The existing infrastructure allows us to direct our efforts, with a high 
likelihood of success, to address the primary issues of rural network connectivity, 
reliability and appropriate redundancy. 
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This proposal expands the ongoing work of the primary regional Telehealth alliances. 
These alliances have been fundamental to planning, implementing and coordinating a 
unified Telehealth network in New Mexico and Arizona.  
 
Unique aspects and specific aims of this telehealth access grid are  the following:  

1) Develop an interstate regional network of networks telemedicine grid in 
Arizona and New Mexico that includes Indian Health Service (IHS) and 
Tribal facilities in the Navajo, Albuquerque, Phoenix and Tucson Areas of 
the IHS and associated Tribal communities 

2) Extend and integrate existing statewide networking initiatives and 
investments including I2 and NLR in New Mexico and Arizona 

3) Create a platform to more effectively share, distribute and coordinate 
telemedicine clinical services, and educational and training programs, 
among the healthcare provider organizations across the region, thus more 
easily and efficiently fill the gaps in meeting the healthcare needs of the 
rural communities throughout the network 

4) Perform network design studies and modeling that insure the best 
investment in the enhanced telemedicine infrastructure and allow iterative 
improvements through ongoing simulation, testing, evaluation, 
development, and utilization  

5) Incorporate security, improved reliability, quality of service, and 
appropriate redundancy that can support disaster recovery  

 
The Telehealth Access Grid will integrate high-speed communication backbones with 
rural telemedicine networks enhancing capacity to support heavy data traffic and large 
files, as well as provide alternative pathways for data transfer. By connecting hundreds of 
communities, healthcare facilities, and their providers, TAG will support a broad 
spectrum of telehealth applications that serve rural communities and their citizens and 
address gaps in access to critical healthcare needs.  

Designed as a phased two-year project, phase 1 will incorporate the network design 
studies, modeling and initial deployment to enhance the wide area networks and 
connections to I2 and NLR, which in turn will establish the basic infrastructure for the 
regional grid. Los Alamos National Laboratory, in conjunction with the University of 
New Mexico Department of Electrical and Computer Engineering, will advise and 
collaborate with the network design and deployment team to create a model of the 
network design. This model will be used to provide feedback to the network design group 
and to simulate the effects on the network from major disaster scenarios. Based on the 
ongoing evaluation, modeling and simulation, phase 2 will refine the TAG infrastructure, 
fill in gaps, and add more sites or networks as appropriate.  

In conclusion, this TAG initiative is designed to serve as a model for developing a 
sustainable integrated nationwide telehealth network that supports and expands rural 
healthcare services while offering an immediate and efficient access grid in the event of a 
regional or national emergency.   
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Proposal Checklist 

 
 The organization that is legally and financially responsible for the conduct of 

activities. (Page 5 & 33) 
 

 The goals and objectives of the proposed network. (Page 7) 
 

 An estimate of network costs for each year. (Page 40) 
 

 A description of how for-profit network participants will pay their fair share of 
the network costs. (There are no for-profit network participants.) 

 
 The financial support source and anticipated revenues that will pay for costs not 

covered by the fund. (Page 40) 
 

 A list of the healthcare facilities included in the network. (Page 5 & Appendix 1 ) 
 

 The addresses and RUCA codes for each healthcare facility participating in the 
network. (Appendix 1 ) 

 
 Previous experience developing and managing telemedicine programs. (Page 27) 

 
 The project management plan outlining  

 Leadership (Page 5 & 33) 
 Management Structure (Page 33) 
 Work Plan (Page 33 & Appendix 1) 
 Schedule (Page 38 & Appendix 1) 
 Budget (Page 40) 

 
 A description of how the telemedicine program will be coordinated through the 

state and region. (Page 27) 
 

 How the network will be self-sustaining once established. (Page 53) 
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Lead Organization and Participants 

Lead:  

The University of New Mexico (UNM) Offices of the CIO and the UNM Health Sciences 
Center for Telehealth and Cybermedicine Research (CfTH & CMR) are the lead 
organizations for the Southwest Telehealth Access Grid (TAG). 

Other Participants: 

University of New Mexico (UNM) 
 Center for Disaster Medicine (CDM) 
 Carrie Tingley Hospital (CTH) 
 Center for High Performance Computing (CHPC) 
 Electrical & Computer Engineering (ECE) 
New Mexico Institute of Mining and Technology (NMIMT) 
New Mexico State University (NMSU) 
State of New Mexico 
 Department of Health (DOH) 
Los Alamos National Laboratory (LANL) 
Southwest Indian Health Service (IHS) 
 Albuquerque Area IHS 
 Navajo Area IHS 
 Phoenix Area IHS 
 Tucson Area IHS 
Arizona Telemedicine Program (ATP)  
Holy Cross Hospital (HCH) private not for profit 
Presbyterian Medical Services (PMS) private not for profit 
Sangre de Cristo Community Health Partnership (SDCCHP) private not for profit 
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The Telehealth Access Grid (TAG) 

Telehealth is healthcare delivered, at a distance, using communications networks and 
information technologies. The concept is particularly applicable to rural communities, 
where access to healthcare services are often limited, affecting the health and welfare of 
the citizens, the community as a whole, and their economic viability and development. 
 
New Mexico and Arizona, large rural states in the Southwest, represent many of the 
issues related to the potential benefits and challenges in developing a Telehealth System 
to serve its rural communities. Through our experiences, successes, failures and lessons 
learned, we have developed approaches to overcoming barriers to adoption and 
sustainability of Telehealth applications, including the establishment of partnerships with 
economic development projects in our state. Many of these hands-on experiences are 
applicable to other rural Telehealth programs and should be considered in strategic 
planning, implementation and maintenance, particularly during times of high demand and 
need for health services for the underserved within a complex, dynamically changing and 
challenging environment. 
 
The major telecommunications stakeholders in this proposal will play a critical role in 
bridging serious healthcare gaps through the development of adequate, affordable broad-
band infrastructure to communities in their territory. This proposal leverages to a large 
extent existing statewide and regional network infrastructure and investments already in 
place. Most importantly, the Telehealth Access Grid (TAG) we propose creates the 
platform to more effectively share, distribute and coordinate telemedicine clinical 
services, educational and training programs among the healthcare provider organizations 
across the region, along with their associated human resources, thus more easily and 
effectively filling the gaps in meeting the health care needs of the rural communities 
throughout the network. 
 
This model can be significant for the citizens of the communities it will serve. It will 
assist in the development of a sustainable network of networks that can support telehealth 
and other critical applications for education, government and business, thus addressing 
the necessary infrastructure required for enhanced economic development. As affordable 
broadband is put into place, consumers will have access to healthcare services in their 
home, workplace and local medical facilities. While this grid can operate in a normal 
standard mode to support many ongoing telehealth activities and transactions 24/7, it will 
also be available to immediately switch to emergency mode in the event of a natural 
disaster, critical public health issue, or terrorist event. Because of the unique challenges 
of our region, this successful Telehealth Access Grid will serve as a model for the rest of 
the nation and world.  
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TAG Goals and Objectives 

The TAG goals are to: 

1. Integrate existing high speed communication regional networks, such as I2 and 
NLR, to enhance rural health care telemedicine networks. 

2. Leverage existing statewide and regional networking infrastructure initiatives and 
investments. 

3. Create a platform to more effectively share, distribute and coordinate 
telemedicine clinical services, and educational and training programs, among the 
healthcare provider organizations across the region, thus more easily and 
efficiently fill the gaps in meeting the healthcare needs of the rural communities 
throughout the network; 

4. Develop a reliable, secure, sustainable, Quality of Service (QoS) enabled 
telemedicine network of networks.  

5. Provide a network that is available for emergency preparedness and disaster 
response in a timely, effective and efficient manner.  

6. Provide a network that can support the rapid movement of large amounts of data 
and support effective interaction between participants within the network.  

 

The TAG objectives are to: 

1. Enhance provision of telemedicine services to rural communities. 
2. Improve connectivity to rural sites receiving telemedicine services. 
3. Significantly expand the number of connected sites in the region.  
4. Make available appropriate redundancy for disaster recovery and QoS.  
5. Provide the necessary support for high quality communication. 
6. Offer a unique approach for the delivery of rural healthcare through the use of 

telemedicine.  
 
 

In the page that follows is a matrix of all the TAG partners and their areas of expertise in 
Telemedicine and Networking.   
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UNM

   Office of the CIO

   Health Science Center Library and Informatics Center

   Center for High Performance Computing

   Center for Telehealth

   Center for Disaster Medicine
   Carrie Tingley Hospital

Los Alamos National Laboratory
Indian Health Service

   Electrical & Computer Engineering
New Mexico Institute of Mining and Technology
New Mexico State University

Arizona Telemedicine Program

Sangre de Cristo Community Health Partnership
Presbyterian Medical Services

Holy Cross Hospital
NM Telehealth Alliance

   Albuquerque Area IHS
   Navajo Area IHS
   Phoenix Area IHS
   Tucson Area IHS
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Networking Goals and Objectives 

The infrastructure of a project this size requires the combined knowledge of experts in 
infrastructure technology. Participating infrastructure networking agencies and 
institutions in this proposal include the University of New Mexico (UNM), New Mexico 
Institute of Mining and Technology (NMIMT), New Mexico State University (NMSU), 
State of New Mexico Department of Health, UNM Electrical and Computer Engineering, 
and Los Alamos National Laboratories (LANL). 
 
If funded, UNM, NMSU, and NMIMT will bring together an efficient, professionally 
managed core network of facilities that will maximize network performance and lower 
connection costs by using existing aggregation points of networks. Currently, NLR Points 
of Presence (POP) already exist in Raton, NM, Albuquerque, NM and El Paso, TX/Las 
Cruces, NM (joint New Mexico/Texas POP). Service levels for each POP are: 
 

• El Paso/Las Cruces Services: 10-gigabit Ethernet, OC192 lambda, National 
Exchange Fabric, Dedicated FrameNet, Collocation Services, Cross Connections 

• Albuquerque Services: 10-gigabit Ethernet, OC192 lambda, National Exchange 
Fabric, Dedicated FrameNet, Collocation Services, Cross Connection, 
Routable IP (planned). 

• Raton Services:  10-gigabit Ethernet, OC192 lambda, Collocation Services, 
Cross Connection. 
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This core network of facilities and combined expertise will ensure an infrastructure that 
maximizes the number of connected areas and institutions throughout the southwest area 
in an efficient and cost-effective manner. 
 
UNM, NMSU, and NMIMT will continue working on a formal design study in 
collaboration with the rural healthcare providers to build on and leverage existing 
statewide networking initiatives. The final design will be approved by all participating 
agencies. We will use the following criteria to guide the network design: 
 

• Leverage existing networks and current infrastructure projects 
• Minimize costs through volume purchases 
• Identify network segments that can be provided by purchase of dark fiber or 

digital microwave instead of leased circuits   
• Leverage existing NLR and I2 connectivity and provide redundancy through 

connections to NLR or I2 
• Design an adaptable network that can easily support a wide array of telehealth 

applications 
• Provide long term sustainability through initial capital investment with low 

recurring costs 
• Greatly enhance bandwidth and throughput to accommodate any and all 

telehealth applications 
• Create scalability and ease of adding new connections 
• Leverage use of existing national operating centers (NOC) and management 

facilities to monitor and ensure QoS and reliability 
• Maintain industry standard network reliability 

 
Ongoing goals are to expand existing optical network to the South East, North West and 
North central quadrants of the State of New Mexico to support Telehealth.  The Major 
Universities are building a high capacity fully diverse and redundant fiber ring as its 
major backbone. This backbone network will have two interconnect locations with NLR 
and Internet2, one in Albuquerque, NM and one in El Paso Texas.  Additional fiber 
initiatives will extend the high capacity backbone through the southeast, northeast and 
northwest regions of the State. The State-owned digital microwave network can easily be 
integrated to the fiber backbone to extend high bandwidth services throughout the state as 
part of phase 2 (year 2). The Major Universities are working with the local Telecom 
providers to establish peering sites to interconnect local services to the State own 
network. Through the partnership with the local providers and or the State owned 
network we will be able to extend into the rural areas to connect government agencies 
and rural telehealth sites. 
 
If there is a disaster, because the network is owned by the State through the major 
Universities and not a public network, the critical traffic would be prioritized over non 
critical traffic so that there would not be any delays of information to emergency 
responders or medical facilities.  The major backbone, being diverse and redundant, 
would continue to operate if there is a natural disaster that affected the network at any 
location along the fiber path. 
 
While both UNM and NMSU maintain their own large telephone networks, the 
State of New Mexico operates the second largest phone system in the state. 
As history has shown during historic disasters such as 911 or hurricane 
Katrina, critical phone systems can be destroyed or rendered inoperable. 
Recently, the Virginia Tech shootings have shown that mass hysteria cripples 
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both voice and data networks. As part of phase 2, the TAG project puts New 
Mexico in a position to deploy a private, redundant telephone system that 
can alleviate problems that plague public systems during disasters. 
 
It is the intent of the planned design study in year 1 to eliminate overlap in existing 
network designs described in this proposal in order to maximize performance and reduce 
the overall cost of implementation. The purpose of this study phase is to reduce the actual 
expenditure of capital requested in this proposal. Along with the above stated criteria, 
different modalities will be investigated such as Wireless Mesh Networks (WMN), 
microwave, free space optics, and others. Once the formal design is complete, existing 
work plans, schedules, and budgets will be revised, and implementation will begin.  
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Network Architecture Strategic Plan 

The proposed network architecture is based on the following assumptions regarding the 
state’s telecommunications infrastructure:  
 

1. Costs will increase and availability will decrease with greater distance from the 
Rio Grande Corridor.  

2. Local municipalities may have a greater range of connectivity options.  
3. Dedicated long-haul, high bandwidth circuits are limited and costly.  
4. Much of the long-haul infrastructure is being put into place by UNM, NMSU and 

NMIMT.  
 
The strategic plan for efficiently and cost effectively aggregating the specific needs of 
health care providers is based on the following concepts: 
 
Regional Optical Network. The partnerships between NMSU, NMIMT, and UNM on 
the Rio Grande Fiber Project and other networking projects (i.e., the Albuquerque Metro 
Area Fiber and the New Mexico Governor’s Wire New Mexico initiative to create 
Regional Networks) will create a Regional Optical Network.  
 
Regional Hubs are major institutional entity that serves as an aggregation point for 
regional network connectivity. A regional hub supports a high capacity connection to the 
state’s network and would likely provide network connectivity to municipal hubs within 
the region. These regional hubs would be interconnected using a meshed or ringed 
topology and would serve two purposes: 1) reducing support requirements and 2) 
simplifying disaster recovery.  
 
Municipal Hubs are an entity within a municipality that serves as a local aggregation 
point for area network connectivity. The municipal hub connects to a regional hub and 
allows municipal entities to take advantage of connectivity options that are locally 
available to connect to their local hub. This approach leverages vendor competition at the 
local level and allows for the creation of a municipal network for education or state 
government. The municipal hub may also serve as a regional hub in certain situations.  
 
Collocation/Shared Application.  Hubs may also serve as collocation sites, where 
appropriate, to reduce network congestion on limited bandwidth connections. By 
strategically locating application servers at hub sites, backbone traffic is reduced. This 
approach also lends itself to shared application hosting, further reducing support costs. 
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Connection of the regional networks will be done by regional hubs which would be an 
educational entity that serves as an aggregation point. A regional hub would support a 
high capacity connection to the state network and be responsible for providing network 
connectivity to municipal hubs in the region, allowing resources to be focused on 
supporting one major network pipe instead of multiple small pipes. The municipal hub 
would connect to a regional hub, allowing municipal entities to take advantage of 
connectivity options that are locally available to connect to their local hub. This approach 
leverages vendor competition at the local level and creates a municipal network of sites.  
 

Telehealth Service/Network Providers

UNM/NMIMT/NMSU
Fiber Network

Presbyterian Medical 
Services

Navajo Area IHS

Tucson Area 
IHS

Albuquerque

Santa Fe

El Paso

Las Cruces

Tucson

Phoenix

Flagstaff

Navajo 
Area 
Office

Shiprock
Farmington

Raton

 

Phoenix Area
IHS

Albuquerque
Area IHS

Sangre de 
Cristo
Health

Holy Cross 
Hospital

Soccoro

National Lambda Rail
Internet 2

Southwest Telehealth Access Grid
Conceptual Network Map

Regional Backbone

Arizona Telemed Program

 Providers

NM Dept of
Corrections

NM Dept of
Health

State of NM
 Fiber and 

igital Microwave
CHECSNet

D
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Backbone Network Architecture 
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Experience Designing, Developing, and Managing              
High-Speed Networks 

 
University of New Mexico, New Mexico Institute of Mining and Technology 
(NMIMT) and New Mexico State University (NMSU) 
 
The University of New Mexico (UNM), New Mexico Institute of Mining and 
Technology (NMIMT) and New Mexico State University (NMSU) oversee the operation 
of expansive and reliable campus, statewide and national networks that interconnect 
higher education, public education, government and national laboratories to commodity 
and research networks. These include a state fiber network, the Internet (I1), I2 and NLR.  
The network includes rural higher education campuses, agricultural experimental 
stations, Tribal networks, research parks and the Albuquerque and Las Cruces metro 
areas. Many telehealth services use these networks. 
 
Existing statewide networking partnerships include CHECSNet, New Mexico Lambda 
Rail (NMLR), Sandoval County Broadband, General Services Division of NM State 
Government (GSD), Internet to the Hogan (ITTH) and the Rio Grande Optical Network. 
These networks are interconnected at aggregation points, or “GigaPops,” in the southern, 
central, and northern regions of New Mexico. Each POP is managed and maintained by 
professional network engineers 24/7. The depth and breadth of this operational 
responsibility has built up knowledge and expertise to support any proposed networking 
initiatives. The facilities use extensive electronic networking monitoring, including load 
balancing and intrusion detection, to oversee this “network of networks.” A minimal 
investment would be required to monitor the new rural telehealth sites. 
 
 
UNM Electrical and Computer Engineering 
UNM Electrical and Computer Engineering (ECE) is doing research to enable seamless 
communication between mobile and stationary devices across multiple networks and 
through heterogeneous communication environments. Their approach, which is funded 
by National Science Foundation under the FIND initiative, is based on a transient mobile 
network in which all communications occur between persistently identified entities. Such 
a network, which is mobile and ubiquitous in nature, allows entities to form and associate 
themselves with coordinated ad-hoc networks that are provided the means to integrate 
almost seamlessly with each other. Architecturally, all entities (devices, services, 
processes, threads) are represented as digital entities addressable via persistent identifiers. 
ECE’s approach leads to simplified network operations, management and provisioning, 
by placing all aspects of network administration into a common information management 
framework. This allows the overall architecture to maintain addressing and 
communications inter-connectivity while extensive implementation-level disruptions are 
carried out at the lower levels of the implementation and to adapt naturally, the 
incorporation of existing and future communication mechanisms and technologies. 
 
ECE is in the early phases of designing this new type of network under the NSF Future 
Internet Design (FIND) initiative. The architecture has been prototyped on top of wireless 
mesh networks (WMN), which are particularly interesting because of their ability to 
operate in pure ad-hoc mode or to include some infrastructural components, making them 
suitable for a multitude of applications that can not be directly supported by other 
wireless networks such as cellular, ad hoc, and wireless sensor networks as well as 

 



                                   
 FCC Rural Health Care Pilot program (Docket number 02-60) 

16

standard IEEE 802.11. Broadband home networking, community and neighborhood 
networking, health and medical networking, emergency and disaster networking are some 
examples of application where mesh networks are currently being used. ECE’s prototype 
allows convergence of the heterogeneous mesh networks through inter-working 
providing a seamless service to individual network entities. Users and entities in general 
are securely and persistently identified on the network. Dynamic and extensible network 
management and service provisioning is achieved using mobile agents. These 
characteristics, in addition to seamless mobility, provide the user with a novel networking 
experience and a broader innovation space. 
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Existing Networking Infrastructure Initiatives of Participating Institutions and 
Agencies 

A secure, reliable, and robust statewide communications network is an infrastructure 
element required for the success of New Mexico education, government, and economic 
development. The CHECS Education Technology Consortium (CHECS ETC), in which 
the primary networking infrastructure providers also collaborate, addresses the computing 
and communication issues associated with higher education including health sciences and 
telemedicine applications; it works increasingly with the New Mexico Office of the CIO, 
NM Generals Services Division, and other state agencies to effectively leverage strategic 
communications resources like the NM digital network. CHECS-Net provides statewide 
intranet and network services to educational institutions in the state. Its higher level 
services deliver greater value at lower costs than the member institutions can obtain on 
their own. Services provided include bulk connectivity pricing, NOC support, and access 
to research networking (i.e., I2, Lambda Rail). 
 
Currently, UNM is on the Board of the National Lambda Rail high-speed research 
network, and CHECS-Net operates a high-speed connection to I2 Abilene research 
network in partnership with Los Alamos National Laboratory. CHECS-Net was one of 
the first sponsored educational groups to join Internet 2. 
 
Key goals and strategies of CHECS ETC and CHECS-Net are to: 
 

• Provide creative solutions for last mile connectivity issues. One of New Mexico’s 
biggest challenges is the availability of affordable high-speed communication 
services. When limited to dial-up connections, people must spend valuable time 
accomplishing tasks that high-speed Internet users can do in seconds, such as 
downloading a PDF or sending a photograph. Limited dial-up connections make 
sending radiological images and other large graphic files impossible. With slow 
Internet connections, even simple tasks can be difficult to complete. Without 
reliable access to broadband in rural areas, e-services will be unavailable where 
the need is greatest. The major issue is the lack of last mile connectivity. One 
solution may involve innovative partnerships with local governments, carriers, or 
others. Nonetheless, the most appropriate connection technologies for the given 
area of the state must be selected. Factors in these decisions include cost, 
reliability, and support infrastructures. 

• Construct strong partnerships to build a robust statewide network and coordinate 
resources through universities and other state agencies. 

• Work with the State CIO, the Public Education Department, and the Higher 
Education Department to align strategies and leverage investments. 

• Jointly negotiate with vendors and develop better procurement mechanisms for 
shared infrastructure. 

• Share connectivity to high-speed research networks, including NLR  and I2. Over 
time, these networks will not only serve educational/research institutions, but 
facilitate economic development. Optical networks will become an essential part 
of the networks, since capacity is dramatically increased to benefit areas such as 
telemedicine. 

• Promote New Mexico’s networking infrastructure needs by providing coordinated 
services to member institutions and by providing seamless access to networking 
technologies that support statewide educational networking.  

 

 



                                   
 FCC Rural Health Care Pilot program (Docket number 02-60) 

18

 
• Provide a variety of services in response to constituent requirements. Services 

include technical support, connectivity consultation, network monitoring and 
analysis, network quality of service, and centralized media technologies support 

 
The State of New Mexico has a significant challenge.  It ranks 45th in per capita income, 
resulting in significant resource constraints, and it is geographically large, but sparsely 
populated, with a limited telecommunications infrastructure. To cope with these 
demographic and economic challenges, it is imperative that partnerships be established to 
foster improvement within the state network. 
 
An example of a partnership strengthened through CHECS is the Rio Grande Corridor 
Fiber Project. The money for the long-term lease of the fiber was provided by NMSU and 
NMIMT, and the Dense Wave Division Multiplexing equipment was provided by New 
Mexico GSD. This collaboration provides a 100 gigabit layer, one network with different 
layers, and three networks for various business applications from Santa Fe to El Paso.  
 
Another collaborative partner is the NM Department of Transportation (NMDOT), which 
has right-of-way access across much of the state. NMDOT needs a communication 
infrastructure for dynamic message signs, weather sensing, and traffic measurements. 
With these partnerships, parties can align their needs and leverage their resources to 
reduce costs. 
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TAG Network Modeling 

One goal of this proposal is to develop a general approach for analysis and design of 
secure, reliable networks with a given functionality applicable to local as well as national 
size networks for disaster relief. This goal is very hard to achieve without detailed 
analysis of different network architectures as well as modeling and simulations of 
appropriate real life scenarios.  
 
Working in conjunction and in parallel with the Network Design Team will be a subteam 
responsible for creating a model of the network design. This team will consist of UNM 
Center for High Performance Computing and UNM Electrical and Computer Engineering 
in consultation with Los Alamos National Laboratory (LANL). The goals of network 
modeling are to: 
 

• Provide feedback to the network design group for year 2.  
• Simulate the effects on the network of major disaster scenarios: 

Pandemic flu 
Large forest fire 
Severe earthquake 

• Provide redundancy and support surge capacity recommendations based on 
simulation results.   

• Provide a model that incorporates the Layer 1, 2 and 3 aspects of the network to 
be able to model the effectiveness of QoS, load balancing, routing protocols 
and MPLS during disaster scenario.  

• Provide simulation using different redundancy techniques and connection 
modalities.(i.e. wireless, microwave, satellite, free space optics……) 

• Produce generalized network modeling techniques that could be applied to any 
national, regional or global network.  

 
Los Alamos National Laboratory (LANL) will assist and collaborate with the network 
modeling team, adding extensive experience with large-scale simulations. In recent years, 
this experience has been applied to national security problems including large-scale 
pandemics, analysis of the national energy grid, and terrorist threats. In these examples a 
large number of units are interconnected in a network that evolves in time. Agent-based 
models have been indispensable for understanding the dynamics of these networks. 
Please see Appendix C for details about this methodology.  
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TAG Network Engineering Plan 

Network Components and Security Implementation 

The proposed TAG network will ultimately provide the capability to enable secure 
telemedicine communications with an appropriate QoS level per application between 
regional network participants through their dedicated regional networks as well as 
Internet 2/NLR. The ability to implement QoS along with secure communications 
through a national healthcare network backbone is critical to the future development of 
telemedicine services, both for routine telemedicine operations and for disaster response 
using telemedicine technologies. The TAG network will be comprised of many different 
autonomous networks linking via a common core backbone at its inception. A standards 
based approach to networking is critical to achieving interoperability amongst TAG 
networks and national healthcare partners. The use of standard encryption technologies 
combined with the capability to enforce different qualities of service for data flowing 
across encrypted channels, at local, regional and national backbone levels, is key to and 
facilitative of widespread acceptance, success and utilization of inter-organizational real-
time telemedicine interactions and of inter-organizational electronic health record 
information exchanges, radiology and video teleconferencing.   
 
There are three components of the disaster response network, and each of them has 
different security requirements. The first is the network itself, that is, the “layer one” 
connectivity between the health services locations. “Layer one” consists of leased circuits 
and owned networks. For this proposal, we will assume that the network will consist of 
insecure, disparate networks meaning that we cannot, and should not, enforce complex 
security protocol at this level. Not enforcing “layer one” security allows the greatest 
flexibility in connecting telehealth applications to the network with minimal effort. 
  
The next component is the interconnectivity between the sites, for example, multipoint 
video services, radiology images and widespread database sharing. In these cases, 
security may or may not be required, but if it is, we propose to use available security 
protocols and technologies. The network design should supply the needed security 
requirements and specifications.   
  
Finally, there is the application level of the network. This would include applications that 
are shared between two or more sites that provide a specific function, for example map 
sharing, private point-to-point video communication, or transmission of sensitive data. In 
these cases, we would again use currently available technologies for authentication, 
authorization and encryption. At this level, stricter auditing would be needed because 
classified information could most likely be transmitted at this level. Again, the network 
design should supply the needed security requirements and specifications. 
 
Standards-based encryption methodologies, such as advanced encryption standards 
(AES), will be used to secure data transmissions over networks. The specific 
implementations of encryption will vary somewhat depending on if the encryption is 
handled at the application or network level.     
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Security Issues with the Rio Grande Optical Network 

There are two basic areas of concern in the network security. One is the issue of ensuring 
the network infrastructure is secure. The other concern is the integrity of the data.  
 
The network itself is a system of fiber optic cables and devices that transmit the data. 
Physical and logical access to these facilities is limited to a need-to-know basis. 
Termination occurs in secured buildings. All major aggregation points have 24x7x365 
security staff deployed. All data equipment access is limited to the secure methods of 
access and known personnel. This is up to or beyond the standards of commercial 
carriers.  

As for data integrity the cooperative nature of the participants in the Rio Grande Optical 
Network (RGON) provides an added natural layer of security. The participants are known 
to each other and related by mutual business purposes. Access to this network is only 
allowed through the secured networks of the participants. 
 
In traditional networking, the responsibility for data integrity lies with those 
organizations that send and receive the data. Commercial carriers do not provide 
additional security without special contractual agreements and associated costs. For 
example, during natural disasters voice and data systems are jammed with citizens 
attempting to determine information about the disaster. If in the event of a disaster the 
University of New Mexico sends critical data to the local first responders through a 
commercial carrier, that data has no sense of priority. In the RGON network, the 
cooperative nature of the participants allows for prioritization that better serves the public 
as a whole.  
 
Since most termination points exist on State of New Mexico property, the participants 
have the option of installing security monitoring devices that would not be possible with 
commercial networking. This means that encryption verification and intrusion detection 
can occur at the most efficient point in the traffic flow. One way to understand the impact 
that information security can have is to think of a computer virus epidemic as a tsunami. 
In commercial networking, the tsunami rages over commercially carried Internet and is 
blocked at the firewall that is at the doorstep of the customer. This may prevent common 
viral or denial of service attacks from entering the customer network. However, service is 
normally slowed to a crawl until the huge wave of traffic subsides. This doesn't occur 
until the source of the intrusion is brought under control. In the private RGON network, 
security monitoring systems can stop the intrusion at the point of ingress or egress. 
 
Since UNM already operates a network operating center, extending the monitoring and 
encryption verification can be done without needing additional staff and or infrastructure. 
Some enhancements of the current systems will be required. The network features Multi-
protocol Label Switching (MPLS), which allows the private network of any participant to 
extend to any geographical point on the network without compromising the level of 
security normally associated with an isolated facility.  
 
Participants in the RGON network are familiar with confidentiality issues. They deal with 
the regulation of financial practice outlined in Sarbanes Oxley and used by the Social 
Security Administration, the Internal Revenue Service, and others. Nearly every 
participant deals with the Health Information and Portability Act (HIPAA) on some level. 
Many law enforcement organizations that will benefit from this network must comply 
with the requirements of federal rules regulations for high density drug trafficking areas 
(HIDTA).  
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All these organizations currently enforce their own local security and then send the data 
over unsecured public accessed networks. Commercial carriers in New Mexico send data 
to hub locations in other states. Senders use encryption to ensure that the information will 
not be viewed on its journey to the destination. All these organizations hope that 
commercial carriers will somehow get their critical information to its destination in the 
event of a disaster, even though there is no prioritization of data on the public Internet. 
The RGON network ensures high speed data transfer on a network that can verify 
encryption, prioritize critical data, and better serve the tax payer. 
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Telehealth Alliances/Telehealth 
Provider Goals and Objectives 

Through our experiences, successes, and lessons learned, we have developed approaches 
to overcoming barriers to adoption and sustainment of telehealth applications, including 
the establishment of partnerships with New Mexico and regional telehealth providers and 
alliances, as well as, economic development projects in our state. Many of these hands-on 
experiences are applicable to other rural telehealth programs and should be considered in 
strategic planning, implementation and maintenance, particularly during times of high 
demand and need for health services for the underserved within a complex, dynamically 
changing and challenging environment. 

Telehealth alliances are maturing in a manner that provides a platform for collaboration, 
forming public-private partnerships, sharing resources, and developing an interoperable 
“network of networks.” Although telehealth offers the promise to improve access to 
critical healthcare services and positively impact economic development in rural 
communities, the vast diversity of populations and the wide spectrum of our healthcare 
delivery system demand partnerships of many stakeholders in order to effectively and 
efficiently use telehealth technologies and achieve sustainability. Developing 
partnerships with key stakeholders can provide a network of networks that preserves 
individual organizational autonomy but, at the same time,  

1) Provides a framework for mutually beneficial collaboration, 
2) Develops standards for interoperability and operations,  
3) Shares experiences and technical or clinical expertise, 
4) Establishes best practices and recommends common guidelines for telehealth 

program decision making,  
5) Addresses issues that impact the entire network operations and its sustainability, 
6) Serves as an intrastate, interstate and international point of contact, as well as 
7) Facilitates meeting specific participating organization requirements for well-

defined needs and provides access to services delivered by recognized centers of 
excellence.  

 
Finally, regional alliances assist in coordinating state and federal resources or grants for 
telehealth in a manner that best meets the needs of stakeholders, avoids unnecessary 
duplication, strengthens the opportunities to obtain and maintain those resources, and 
facilitates their use effectively and efficiently. Regional alliances include the Four 
Corners Telehealth Consortium—New Mexico, Arizona, Colorado, and Utah, which has 
been in existence for several years and provides innovative telehealth services and 
research to that remote portion of the country. 
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Telehealth Provider Goals and Objectives 

 

1. The Center for Disaster Medicine will expand available networks to allow for 
connectivity to a broader audience of learners. Because the CDM participates in 
emergency planning and event response through many of internal programs, it 
would explore the utility of an expanded and formalized telehealth network that 
could be relied upon as part of a redundant communication system during a 
disaster or large public health emergency. The project would go forward with the 
full collaboration of the New Mexico Department of Health, the New Mexico 
Hospitals and Health Systems Association, the New Mexico Primary Care 
Association, and the EMS regional offices. 

 
2. The SW Indian Health Service collaborative’s goal is to create a network-to-

network connection among healthcare teams and rural Indian communities has 
been costly or difficult to implement. Although the Indian Health Services for 
Albuquerque, Navajo, Phoenix, and Tucson Areas have access to some regional 
telehealth specialists, inadequate connectivity between regional 
telecommunication networks has hampered the ability to deliver telemedicine 
clinical and educational services. If funded, secure I2 access for both telemedicine 
service providers and regional Indian healthcare teams will result in expanded 
regional use of existing telemedicine services while permitting growth of 
healthcare delivery in the region. A multistate telemedicine service menu will 
enable Indian health teams in Arizona, Nevada, New Mexico, and Utah to locate 
service providers for telemedicine service delivery who are appropriate to each 
team’s needs, existing referral patterns, and budgets. A second “fail-over” point of 
access to I2 from the IHS WAN in Rockville, MD, will be established in year 2 to 
enable expansion of telemedicine service delivery to Indian health facilities 
outside the southwest IHS Areas. 

 
3. The Navajo Area IHS (NAIHS) program goals with respect to the FCC Rural 

Healthcare Pilot Program are to upgrade its existing wide area network 
infrastructure to enable increased security and redundancy of telemedicine 
communication via a mesh topology and to implement modern quality of service 
technologies critical to telemedicine communications. By implementing modern 
telecommunications carrier class network backbone technologies, NAIHS will be 
well positioned to interoperate with regional network partners via national high-
speed backbone networks such as I2 and NLR. NAIHS plans to create a high 
speed platform with I2 as the backbone for telemedicine (x-ray reads, x-ray 
consults, and head trauma); reduce contract health service costs to minimize 
potential relocation of patients outside the NAIHS service area; and enable 
increased security and redundancy of telemedicine communications by creating a 
Mesh WAN topology capable of disaster recovery and resilience; install carrier 
class router at NAO with security bundle feature, and ISR routers and LAN 
switching fabric at service units, health centers and health stations.  

 
4. The Albuquerque Area IHS Office is to connect to I2 along with the Indian Health 

Service Navajo, Phoenix, and Tucson Areas. This means upgrading our current 
routers to ensure a secure and reliable device that can support the various types of 
protocols required for connecting to I2. The outcome will provide an avenue to 
expand our telehealth services in a secure and efficient manner to our Business 
Partners, and it will present the opportunity for our remote locations to access 
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health, technical and administrative support services. 
 
5. The Arizona Telemedicine Program plans to upgrade its existing wide area 

network infrastructure to enable increased security of telemedicine 
communications and to implement modern quality of service technologies critical 
to telemedicine communications.  By implementing modern telecommunications 
carrier class network backbone technologies, ATP will be well positioned to 
interoperate with regional network partners via national high-speed backbone 
networks such as Internet2 or NLR.  ATP plans to use its existing connectivity to 
I2 through the University of Arizona to link with regional or national peers to 
enable telemedicine services and research. As part of TAG, ATP will collaborate, 
via I2/NLR and potentially other networks, with other TAG participants in the 
modeling, testing and deployment of network communications architectures and 
services tailored for optimal use of telemedicine communications during times of 
disaster or emergency.  

 
ATP, through funding granted to University Medical Center by Blue Cross and 
Blue Shield of Arizona, currently has 2 operational spoke sites, Southeast Arizona 
Medical Center, and Copper Queen Hospital, and 1 operational hub site, 
University Medical Center in Tucson, utilizing telemedicine technologies to 
provide trauma care. Real-time video connectivity and real-time vital sign 
monitoring of trauma patients in the rural communities of Douglas and Bisbee, 
Arizona now provides a critical link for these communities to access trauma 
specialist care on a 24x7x365 basis. Both of these communities qualify for and are 
enrolled in the current USF Rural Healthcare program for their leased line 
connections that are used to facilitate this care. ATP will be enabling 3 additional 
sites in Sierra Vista, Benson, and Nogales, Arizona by June 2007, and another 4 
sites are planned to come online later this year. In addition, ATP, through funding 
granted to the Arizona Department of Health Services, is working with that 
department and the Arizona Burn Center to establish 24x7x365 access via 
telemedicine to burn specialists at the Arizona Burn Center for 11 separate 
hospital ERs this year. The development of these additional 24x7x365 critical 
care services, adding to a longstanding 24x7x365 teleradiology capability 
available to ATP members, is directly in line with the goals of the FCC pilot 
program. FCC pilot program funding will enhance ATP’s capability to enable 
these types of services at additional network member locations, both existing and 
new. FCC pilot program funding will also be key to ATP’s ability to build 
appropriate levels of network redundancy in the future for all critical care 
services.  
 
It is critical that these types of vital critical care capabilities be developed at state 
and regional levels as operational service offerings to establish a base of service 
providers experienced at delivering critical care services via telemedicine 
technologies on a 24x7x365 basis. Establishing this base of service providers 
within a state or region is critical to being able to effectively deliver a coordinated 
disaster response via telemedicine, as disasters can strike at any time.   
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6. The Sangre de Cristo Community Health Partnership (SDCCHP) has a well-

established network of behavioral health providers integrated within 35 healthcare 
facilities and maintains 20 telehealth sites across the state of New Mexico. 
Funding would allow SDCCHP to increase access to, and quality delivery of, 
substance abuse and mental health screening, intervention, treatment and referral 
services to rural areas. While maintaining its current infrastructure, SDCCHP 
would expand best clinical practice services to additional areas of the state and 
eventually create a statewide system for substance abuse and mental health 
prevention, intervention, and treatment; provide clinical supervision of the SBIRT 
Behavioral Health Counselors (BHC); conduct psychiatric patient clinical 
consultations, and provide continuing professional clinical education to BHCs and 
partner site clinical providers and staff. 

 
7. Presbyterian Medical Services (PMS) will link its network to external providers 

and networks. External networks include the NM Telehealth Alliance, Project 
Echo, Project Reach, and Emergency Response teams. PMS will also connect all 
clinical and Head Start sites to a backbone network with sufficient bandwidth to 
support telehealth, emergency response, educational and certification programs. 
Our goals include upgrading bandwidth and network throughput, implementing 
network monitoring, intrusion detection, and implementing highly secure network 
access points and protocols to ensure compliance with best practices, HIPAA, and 
other applicable regulations. 

 
8. Holy Cross Hospital will upgrade its existing network infrastructure to implement 

modern quality of service technologies critical to telemedicine communications 
and enable increased security of these communications. By implementing modern 
telecommunications carrier class network backbone technologies, HCH will be 
well positioned to interoperate with regional network partners via national high-
speed backbone networks to connect all HCH clinical sites to a backbone network 
with sufficient bandwidth, to support telehealth, emergency response, educational 
and certification programs, link HCH's network to external providers and 
networks, and upgrade bandwidth and network throughput.  

 
9. UNM Carrie Tingly Hospital will establish 10 new telemedicine links over a two-

year period to deliver behavioral medicine services to children and youth in rural 
areas. Pediatric Behavioral Medicine services are sorely lacking in rural areas in 
the state of New Mexico. Funding of the TAG network will allow UNM to assess 
the barriers to establishing links and provide solutions for overcoming these 
barriers as well as evaluate the use of telemedicine among healthcare providers in 
these rural areas. 
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Experience Developing and Managing Telemedicine 
Programs 

Now in its 12th year of operation, the UNM Center for Telehealth (CfTH) and 
Cybermedicine Research has increased the number of clinical services, educational 
programs and administrative activities delivered to rural New Mexico via telemedicine. 
Over this time period, the use and interest in telehealth technology has increased 
dramatically, reflecting a widespread acceptance of its value. Sixteen health science 
center (HSC) departments used teleconference equipment to access sites throughout New 
Mexico, the United States, and the world. In Fiscal Year 2005-06, 7,698 people 
participated in telehealth conferences. The UNM HSC conducted a total of 1,670 clinical 
telehealth sessions, which is a 129% increase from the previous fiscal year. Of these 
sessions, 128 were direct patient encounters and 1,542 were case reviews.  
 

 UNM HSC Telehealth Usage 2000 - 2006 
Fiscal Year Ending Total  

Category 
2000* 2001* 2002 2003 2004 2005 2006 

7 year 
Totals 

Clinical Participants 157 283 436 313 1,462 2,274 3,596 8,499 
Clinical Sessions         600 730 1,678 3,000 
Non-Clinical Participants 1,348 1,331 2,075 1,492 1,582 2,924 2,550 13,206 
Total Participants 1,505 1,614 2,511 1,805 3,644 5,928 7,824 24,705 

 
 

Total UNM Telehealth Participants
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* Data includes best estimate of videophone use by patient/ non-patient participants, a time period when that specific 
information was not collected. 
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In FY 2006, the Center for Telehealth used two technology platforms (interactive 
televideo and videophone) to deliver telemedicine services to 27 communities in 21 of 
New Mexico’s 33 counties. The Center provided consultation or training to 31 UNM 
departments, programs, and outside organizations and agencies. Over 21 UNM Health 
Sciences Center departments or programs were able to extend their services to remote 
areas of the state using telemedicine. Clinical services delivered in FY 2005 include adult 
and child psychiatric consults, pediatric behavioral medicine, nutritional consults, early 
childhood developmental evaluations; autism consults, occupational therapy, physical 
therapy, speech and language pathology consults; substance abuse screening and 
counseling, and pediatric cardiology, pediatric neurology, and Hepatitis C case consults.  
 
Since its beginning, CfTH has been instrumental in laying the groundwork for developing 
a statewide telehealth network through pioneering efforts. In 2001, CfTH realized it 
would not be possible to develop a comprehensive statewide telehealth network using its 
own resources; other healthcare organizations and stakeholders were reluctant to do 
business exclusively with the UNM HSC and wanted to develop their own systems using 
internal resources. Barriers to collaboration related to stakeholder perceptions around 
relinquishing control and not having individual needs met, particularly in the current 
competitive healthcare market. Dr. Dale Alverson began discussions with other 
organizations outside UNM, which resulted in the formation of the New Mexico 
Telehealth Alliance. This non-profit organization became the “neutral territory” for 
developing public-private and community partnerships. Its inception created a partnership 
with key stakeholders to provide a “network of networks” that preserves individual 
organizational autonomy, avoids unnecessary redundancy, and creates an economy of 
scale. Please see.  
  
UNM Center for Disaster Medicine  
The UNM Center for Disaster Medicine (CDM) is headed by Dr. Michael Richards, an 
emergency physician and associate professor in the UNM School of Medicine. Additional 
staff include professionals in the fields of emergency medicine, emergency nursing, 
community planning, emergency preparedness law, veterinary medicine, disaster 
medicine, and public health. The CDM supports community disaster preparedness 
through applied disaster research, healthcare disaster planning, emergency preparedness 
training for responders, and disaster field services. Faculty members provide medical 
direction for the Emergency Medical Services Bureau and the Bioterrorism Hospital 
Preparedness Program for the New Mexico Department of Health (DOH). Through this 
relationship with DOH, the CDM has participated in the development of the New Mexico 
Modular Emergency Medical System (NM-MEMS) and advanced the adoption of this 
framework throughout the state via educational presentations to healthcare and 
community leaders and strategic planning sessions. 
 
The CDM has a long history of response to medical disasters. It sponsors one of the most 
active disaster medical assistance teams (NM-DMAT-1) in the National Disaster 
Medicine System with 19 major deployments since 1989. Team deployments include 
Hurricane Hugo in 1989, the Northridge Earthquake in 1994, the World Trade Center 
terrorist attack in 2001, and Hurricanes Katrina and Rita in 2005. CDM also provides the 
medical direction and pharmaceutical support for the New Mexico Urban Search and 
Rescue Taskforce and sponsors the Albuquerque Medical Reserve Corps.   
 
 
 
 
 

 



                                   
 FCC Rural Health Care Pilot program (Docket number 02-60) 

29

SW Indian Health Service Consortium: Albuquerque, Navajo, Phoenix, Tucson 
Areas 
Many Indian Health Service (IHS) and Tribal facilities in the four participating IHS 
Areas are very experienced with telemedicine. Facilities in Arizona, New Mexico, 
Nevada, and Utah report growing experience in telemedicine clinical services, distance 
learning, and administrative program planning via videoconferencing. Noteworthy uses 
of telemedicine to date include radiology, dermatology, retinal screening, cardiology, and 
mental health as well as other types of telemedicine modalities.  
 
Through the existing FCC Rural Health Program administered by the Universal Service 
Administration Corporation, the IHS Albuquerque, Navajo, Phoenix, and Tucson Areas 
have made significant investments and improvements in telecommunication 
infrastructure. Such regional Indian health network “build-outs” to many rural Indian 
health communities in the region make the Southwest IHS Areas ideal partners for a 
regional, multistate project utilizing the network-to-network connectivity of I2. 
 
The Albuquerque, Navajo, Phoenix, and Tucson IHS Areas provide ongoing technical 
and administrative support for infrastructure development related to telemedicine clinical 
services, distance learning, and program planning via videoconferencing. A regional 
Telehealth Access Grid will significantly enable Indian Health Service providers in New 
Mexico, Arizona, Nevada, Utah, and Colorado to identify specialists experienced in 
telemedicine service delivery and effectively connect communities in need with vital 
specialist resources. 
 
The Navajo Area Indian Health Service 
The Navajo Area Indian Health Service (NAIHS) has experience with developing and 
managing telemedicine program partnerships and collaborations with the Arizona 
Telemedicine Program (ATP), the Regents of the University of New Mexico, for its 
public operation known as the Health Sciences Center, School of Medicine, Department 
of Neurosurgery and University Hospital (UNMHSC), and “Internet to the Hogan” proof 
of concept in bringing connectivity to the most remote areas on the Navajo Nation. (This 
was demonstrated at Shiprock, New Mexico.) 
 
These partnerships and collaborations involve Memorandum of Understanding (MOU), 
Memorandum of Agreement (MOA), FISMA Clearance, Non-disclosure, Interconnection 
Service Agreement (ISA), Section 508 Compliance, and Business Partner Agreement 
(BPA). These partnerships and collaborations have involved the following WAN / LAN 
infrastructure considerations and infrastructure build outs: 

 
• Dedicated Telemedicine WAN circuits accommodating the payload transmission 

of NAIHS X-Ray DIACOM image files for Reads and Consults. 
• Dedicated Telemedicine Routers. 
• VLAN of LAN traffic at Service Units, Health Centers, and Health Stations. 

 
The Albuquerque Area Indian Health Service 
The Albuquerque Area IHS site transmits images to the Albuquerque Indian Health 
Center, ACL Hospital (X-ray images), Jemez Health Center  (all images sent to PACS), 
Dulce Health Center (all images sent to PACS), Zuni Indian Hospital (all images sent to 
PACS), and Mescalero Indian Hospital (X-ray images). Albuquerque Area IHS utilizes 
and supports 7 televideo systems for supporting TeleBehavioral Health Consults. 
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Tucson Area Indian Health Service 
The Tucson Indian Health Service CIO previously served as the CIO of the Navajo Area 
IHS and Director of Information Resource Management at the Phoenix Area IHS, 
working collaboratively with hospital and healthcare center staff in developing telehealth 
network infrastructure in support of connectivity to the Arizona Telemedicine Network. 
The Tucson IHS provided technical and administrative support for infrastructure 
development for telemedicine clinical services, distance learning, videoconferencing and 
modalities to include; radiology, dermatology, retinal screening, cardiology, and mental 
health.  
 
The Arizona Telemedicine Program 
The Arizona Telemedicine Program (ATP) was created in 1996 as a ground-breaking 
partnership between the Arizona State Legislature and the Arizona Health Sciences 
Center in Tucson. This 8-site pilot project has evolved into one of the largest and most 
successful comprehensive telemedicine programs in the world. 
 
ATP has succeeded in creating partnerships among a wide variety of not-for-profit and 
for profit healthcare organizations and has created new interagency relationships within 
state government. Functioning as a “virtual corporation,” the ATP is creating new 
paradigms for healthcare delivery. It is recognized as one of the premier programs at the 
UA College of Medicine and has received numerous awards at the national level for its 
research and innovations in telemedicine.  
 
The economics of telemedicine are especially noteworthy: 

• The Arizona Department of Corrections saved over $1 million by avoiding costly 
prisoner transports to regional medical centers.  

• Over $100,000 has been saved by reducing the need for psychiatrists to travel to 
dozens of rural communities.  

• Reduced air transports of patients injured in automobile accidents has saved 
hundreds of thousands of dollars.  

• Expensive medical air transports of Native American patients have been 
drastically reduced.  

• Radiology is available 24/7 in many rural communities, an unprecedented level of 
service. 

• With the creation of Ultraclinics™, it now takes 4 hours instead of weeks for a 
woman in Arizona to receive a complete breast exam, from time of biopsy to 
consultation, with an oncologist. Men can receive the same turn around time for 
prostate exams. Additional disease categories will soon be implemented. 

 
Over 275,000 Arizonans have received health care services by telemedicine. Quality of 
service is high and routinely accepted by both service providers and patients. Services are 
available in 60 subspecialties of medicine, surgery, pediatrics, psychiatry, radiology, 
pathology, and many others. Over 100 telephysicians and telenurses have provided 
services over the network.  
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Sangre de Cristo Community Health Partnership 
The Sangre de Cristo Community Health Partnership (SDCCHP) manages and maintains 
two telehealth networks: One is the Substance Abuse and Mental Health Service 
Administration’s Center for Substance Abuse Treatment (SAMHSA CSAT), Screening, 
Brief Intervention, Referral and Treatment (SBIRT) Project; the other is the NM 
Department of Health’s Office of School and Adolescent Health (OSAH) for 
development, training and maintenance of 18 school-based health centers across the state.  
 
The SAMHSA CSAT SBIRT network consists of 20 sites each equipped with 
videoconferencing capability over an IP network involving T-1 lines into each facility. 
The OSAH network is in its initial phase of implementing the 18 sites, and also involves 
T-1 lines into each facility.  
 
Presbyterian Medical Services 
The diversity of services delivered by Presbyterian Medical Services (PMS) includes 
primary medical, oral and behavioral health care; affordable access to pharmacy services; 
home care; hospice; senior center programs; homeless and school-based special 
population services; services for the developmentally challenged, including those with 
traumatic brain injury; and early childhood development services, including Early Head 
Start and Head Start. PMS currently operates 82 individual program sites in 38 
community locations throughout New Mexico, serving the counties of San Juan, Taos, 
McKinley, Cibola, Catron, Socorro, Luna, Rio Arriba, Sandoval, Santa Fe, Torrance, 
Quay, Eddy, Lincoln, and Otero. 
    
PMS has telemedicine (broadly referred to as telehealth, including telepsych) programs in 
progress and is actively expanding these services. It is currently interacts with Project 
Echo (for training and education of providers in treating Hepatitis C) and Project Reach 
(children’s counseling). PMS is also partnering in providing Post Traumatic Stress 
Disorder (PTSD) assessment and referral services and is expanding investment in and 
commitment to telepsych services, in partnership with Value Options. In addition to 
external partners, PMS has developed significant in-house expertise in telehealth services 
offered between our internal sites. Besides the obvious benefit of being able to offer 
professional services to sites that would have previously gone without this expertise, 
PMS has found that one of the significant benefits of having an infrastructure that 
supports telehealth services is that it is able to monitor outcomes, supervise treatment and 
schedule follow-up remotely.  
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Holy Cross Hospital 
Holy Cross Hospital (HCH) and its non-profit healthcare partners provide primary 
medical and emergency services, affordable access to pharmacy services; diabetes case 
management, prenatal care and infant health; child preventive care and case management 
for children with special healthcare needs; family health, and early childhood 
development services.     
 
HCH and its partners are in the process of developing and expanding these services 
through the information technologies intended to meet the healthcare needs of residents 
in the most remote locations of our service region, which includes Taos, Rio Arriba, 
Colfax, Mora and Union Counties in New Mexico. We are currently working with: 
 

• HCH Rural Health Clinic in Penasco to provide comprehensive primary 
health services for outlying areas of the service region 

• Enchanted Circle Health Outreach for Kids to improve access to preventive 
care for children and case management for children with special healthcare 
needs 

• First Born Program to improve prenatal care and infant health  
• Collaborative Action for Taos County Health to create a single point of 

entry and establish a disease management continuum of care within the 
county 

• Radiology Upgrade Project includes digitizing imaging in Radiology. By 
upgrading the hospital’s radiology services, we will help physicians to 
diagnose and treat patients anywhere, especially if they travel to urban 
hospitals. Digital radiology images can be sent via the Internet and any 
physician can access a patient’s prior radiology images stored in Holy Cross 
Hospital’s databanks. 

 
University of New Mexico Health Sciences Center Carrie Tingley Hospital.  
The Pediatric Behavioral Medicine service has been providing telemedicine services 
across the state and into Arizona for 7 years. It has linked to hospitals, schools, clinics, 
and individual homes across the state as well as Indian Health Service in Chinlee, AZ. 
The program has experience using T1, videophone, and Webcam based technology and 
has one psychologist dedicated to managing the system and working with the CfTH. 
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TAG Project Management Plan 
 
The Center for Telehealth & Cybermedicine Research (CfTH) will be the primary agency 
responsible for managing the FCC Pilot Program. Dale C. Alverson, MD, will be the 
principal investigator. Barney Maccabe, UNM CIO, will be the co-principal investigator.   
 
The University of New Mexico will manage the financial responsibilities for the Pilot 
Program, ensure all documentation and forms under the normal rural healthcare program 
are properly submitted to the FCC, and implement standard grant management policies 
and procedures required by UNM.   
 
The Center will coordinate efforts of the network design studies involving all parties and 
ensure that a detailed design is submitted on time. UNM Offices of the CIO will provide 
technical project management for statewide networking infrastructure components of the 
program and integration with current and planned statewide networking infrastructure 
initiatives. Upon completion of the design studies, the Center will ensure that detailed 
project plans and schedules are developed and implemented on time, reporting back to 
the FCC on project completion and milestones.    
 
The CfTH currently acts as a coordinating center throughout the State of New Mexico 
and the southwest region for telemedicine activities and will continue to do so under this 
program. The Center’s Telemedicine Project Engineer will coordinate with the network 
design studies group and network modeling team and provide a telemedicine needs 
assessment to both. The Center will also coordinate new and on going technical 
telemedicine needs with the implementation of new network infrastructure. Please see the 
FCC Pilot Program Project Management chart below. 
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Specific Participant Project Management  

UNM, NMSU, NMIMT 
The universities and the State of New Mexico General Services Department will continue 
their existing partnership to provide project management and collaborative leadership to 
achieve the goals and objectives of the proposal. Their partnership has formal 
memoranda of understanding (MOU), and they work together to discuss, plan and 
implement statewide projects. Work plans are developed by members of the state and 
universities and are approved by a steering committee of the State and the Universities as 
well as the New Mexico Lambda Rail not-for-profit corporation. The work plan will be to 
connect rural areas to the nearest GigaPop enabling statewide as well as national network 
connections. Areas will be prioritized based on cost, network capability available, and 
relevance to the goals of the project. 
 
The management of the New Mexico Lambda Rail Initiative will be done by an 
independent non-profit organization formed by the three New Mexico research 
universities. To encourage participation, a very cost-effective pricing strategy is being 
implemented that will cover membership fees and the operational costs for non-
commercial traffic. 
 
UNM Center for Disaster Medicine 
The staff of the Center for Disaster Medicine will provide expert consultation to the 
project regarding the New Mexico emergency response structure and operations, federal 
requirements and guidelines for training and education of healthcare and public health 
professionals, and federal requirement and guidelines for communication and incident 
management during disasters. 
 
In the event of a disaster or large scale emergency, CDM will participate with the NM 
Department of Health and other emergency management agencies in the provision of 
Just-in-Time training to health professional and emergency responders. This training will 
be augmented by the increased broadband capability of CDM funded by the Telehealth 
Access Grid project and will be integrated into the expanded network develop in New 
Mexico for rural telehealth.  
 
Albuquerque, Navajo, Phoenix, and Tucson Areas Indian Health Service 
In 2006, the IHS Albuquerque, Navajo, Phoenix, and Tucson Areas signed a regional 
Memorandum of Understanding (MOU) for collaboration activities related to telehealth. 
This MOU reinforces multiple years of regional partnership between the four IHS Areas 
in telemedicine project development. Noteworthy information-sharing and project 
planning has occurred through the regional collaboration within the Indian Health Service 
known as the IHS Southwest Telehealth Consortium. This Consortium will continue to 
provide project support and oversight for the regional IHS Area participation in the FCC 
Pilot Program. The Albuquerque Area Indian Health Service will fiscally represent the 4 
IHS Areas for this project. 
 
Each respective IHS Area will also support its own regional telemedicine network and 
activities via the existing administrative and clinical infrastructure and leadership of those 
Areas. Previous regional IHS and Tribal experience working with the Universal Service 
Administration Corporation in support of the Navajo, Phoenix, and Tucson Areas 
infrastructure expansion and development will be applicable to this Pilot Project.. 
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Navajo Area Office of Indian Health Service 
The Navajo Area IHS is under  United States IHS, which is under the parent organization 
Department of Health and Human Services (DHHS). The leadership component can be 
traced to the CIO of IHS, Dr. Theresa Cullen and the IHS Southwest Telehealth 
Consortium (Phoenix, Albuquerque, Tucson, and Navajo Area Offices). These leadership 
vessels meet routinely throughout the Fiscal year. 
 
The project management will be largely the responsibility of LCDR Michael J. Belgarde 
with the brain trust of IHS Office of Information Technology (OIT), IHS Network 
Operations Security Center (NOSC), Arizona Telemedicine Program (ATP), and Federal 
Contractor Awardees.  (See Appendix 1-8) 
 
Tucson Area Indian Health Service 
The Tucson Indian Health Service will provide technical and administrative oversight of 
current telehealth infrastructure and future FCC Rural Health Care Pilot Program for the 
Tucson Area IHS. Their previous experience in working with the USDA’s Universal 
Service Administration in support of the Navajo, Phoenix, and Tucson Areas 
infrastructure expansion and development will be applicable to this Pilot Project.  (See 
Appendix 1-23) 
 
Albuquerque Area Indian Health Service  
Albuquerque Area Indian Health Service will support its own regional telemedicine 
network and activities via the existing administrative and clinical 
infrastructure/leadership. Sustaining Internet2 access once established will be supported 
by IHS Technical staff up to the “edge” of the Indian Health Service Network.  (See 
Appendix 1-2)  
  
Arizona Telemedicine Program (ATP)  
ATP has a well defined organizational structure with the Director, Co-Director, Medical 
Director, and Associate Directors at its helm.   
 
With FCC Rural Health Pilot program funding, ATP will purchase the specified 
equipment (see budget and equipment spreadsheets for ATP) and deploy it to network 
core sites in Tucson, Phoenix and Flagstaff as well as selected remote sites most in need 
of upgraded WAN and firewall equipment. This is the first phase of a multi-year plan to 
upgrade the ATP network backbone to modern carrier level service capabilities, including 
the ability to encrypt private WAN transmissions and to transition away from the current 
ATM network core. ATP does not have sufficient funding resources to do the entire 
upgrade in the first year.  
 
ATP personnel will be trained on Juniper routing and firewall hardware and software and 
will install and configure the network equipment. ATP personnel have extensive 
internetworking and network firewall experience and have the ability to transition to a 
new routing platform. ATP currently supports a multivendor network architecture and has 
achieved operational interoperability amongst Juniper, Cisco, Marconi, Riverstone, HP 
and others. Implementation of the core equipment would take approximately 90-120 days 
following the award of this FCC proposal. This would allow time for training, testing and 
cutover to the new core routing hardware. Implementation of the edge firewall/routing 
equipment would take approximately 180 days from the award date to complete for all 
locations. Additional time is needed for the edge equipment to allow for coordination of 
deployment with sites that will receive the upgraded equipment. ATP staff will 
implement the new core routing equipment. The network is currently, and will continue 
to be, pro-actively monitored on a 24x7 basis with automated notifications of outages 
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and problem conditions sent to on-call staff. ATP’s existing network monitoring and 
configuration management software will work with the new core and edge network 
equipment. 
 
In addition to the equipment requested in year 1, ATP is seeking funding to cover the 
costs of leased lines for telemedicine networking that are not currently eligible for the 
USF program due to lack of rurality. A net cost reduction for leased line services will 
result for the ATP backbone and for some ATP sites that do not currently qualify for USF 
since they are not in a rural area, but are in some cases paying substantially more than the 
current USF standard rate for leased line services. ATP or its members are currently 
funding the leased lines for which FCC subsidy is requested. ATP will manage the 
implementation of any new leased line services that may be implemented as a 
replacement for existing services if a different carrier is awarded the contract through the 
USF bidding process.  (See Appendix 1-27)  
 
ATP Plans for Year 2 
In year 2, ATP will purchase the specified equipment (see budget and equipment 
spreadsheets for ATP) and deploy to network core sites in Tucson, Phoenix and Flagstaff, 
as well as to selected remote sites that are most in need of upgraded WAN and firewall 
equipment. This is the second phase of a multiyear plan to upgrade the ATP network 
backbone to modern carrier level service capabilities and to transition away from the 
current ATM network core. ATP does not have sufficient funding resources to do the 
entire upgrade in the first year. Implementation of the core equipment would take 
approximately 60-90 days following the award of this FCC proposal in year 2. The year 2 
core equipment is a modular add-on to the year 1 equipment providing ATP with the 
ability to aggregate leased line connections via the new core routing equipment vs. the 
current ATM layer 2 core network that now provides WAN aggregation for ATP. The 
equipment specified in year 2 will allow ATP to migrate most of its spoke leased line 
connections off of ATM in preparation for a complete migration off of the ATM network 
core in year 3. Implementation of the T1 modules on the edge equipment acquired in year 
1 will take approximately 180 days following the year 2 award. Additional time is needed 
for the edge equipment to allow for coordination and travel. ATP personnel will handle 
the installation of the T1 interfaces at the remote sites.. 
 
Sangre de Cristo Community Health Partnership 
Sangre de Cristo Community Health Partnership (SDCCHP) has in place the professional 
staff and industry contacts to continue management of the current telehealth initiatives as 
well as any proposed expansion initiatives.  (See Appendix 1-43) 
 
Presbyterian Medical Services (PMS) 
Since this Pilot Project is heavily focused on technical infrastructure, PMS’s overall 
project will be managed by the Information Services (IS) Department, headed by their 
Chief Information Officer (CIO). Business and Clinical oversight will be provided by 
Vice President of Clinical Affairs, Director of Behavioral Health, and Director of 
Children’s Services. Compliance oversight will be provided by the PMS Vice President 
and Corporate Council and by the Compliance Officer. PMS System Directors and Site 
Administrators will be involved at the detailed implementation phases of the project. (See 
Appendices 1-35). 
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Upon being awarded the grant, PMS will: 

• Align our overall objectives,  project scope and activities with our partners in the 
Pilot Project; 

• Establish a PMS executive project team, including the individuals above; 
• Conduct detailed site surveys, and develop a plan to connect our sites in order of 

priority, taking into account synergies and lead times; 
• Participate in network modeling activities with other grant partners; 
• Participate in the development of standards for interoperability between networks, 

including monitoring and security; 
• Assist in the development, and issuance of an RFP, as required, for network and 

equipment; 
• Identify key points of network connectivity with our grant partners;  
• Develop a detailed project plan, including specific expenditures, personnel 

assignment, and key milestones; 
• Track and report progress both internally and to the Executive Committee. 

 
Holy Cross Hospital 
Holy Cross Hospital’s (HCH) overall project will be managed by the Information 
Technology Director who will work with the HHC Technology Committee, Collaborative 
Action for Taos County Health Board of Directors, Enchanted Circle Health Outreach 
Board of Directors and the First Born Program Advisory Committee. Compliance 
oversight will be provided by the HCH Compliance Officer. 
 
HCH’s approach will be to align with our partners to complete tasks. Many tasks will be 
achieved by individual entities, all working in alignment with the goal of a 
comprehensive HIT system. We will operate from a multi-disciplinary Quality 
Improvement Team that includes our partners, Director of Imagining, IT Director, Rural 
Clinic Managers and HCH CFO. This team will be responsible for the administration of 
the overall grant and will provide oversight, high level prioritization, conflict resolution 
and status reporting.  Please see Appendices (1-33). 
 
Upon being awarded the grant, HCH will: 

• Establish a Quality Improvement Team; 
• Conduct detailed readiness site surveys and develop a plan to connect our sites 

by level of readiness; 
• Participate in network modeling activities with other grant partners; 
• Participate in the development of standards for interoperability between 

networks, including monitoring and security; 
• Identify key points of network connectivity with our grant partners;  
• Develop a detailed project plan, including specific expenditures, personnel 

assignment, and key milestones; 
• Commence training for deployment of system; 
• Track and report progress both internally and to the Quality Improvement 

Team. 
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UNM Carrie Tingley Hospital 
The Senior Clinician and Associate Professor of Pediatrics at the University of New 
Mexico Health Sciences Center Carrie Tingley Hospital will lead their participation in the 
Pilot Project. He will direct purchase and delivery of Web cameras and laptops and 
ensure adequate equipment and software are obtained; assist in identifying, initiating, and 
scheduling of the five new sites in both the first and second years of the project and 
oversee the construction, delivery, and summary of data in the use of telemedicine for 
each year. 
 
Overall Timeline 
 

ID Task Name Start Finish
2008

DecJul Aug JulOct MayFeb Jun

1 9/28/20077/2/2007Network Design Studies

2 11/7/20078/20/2007Network Modeling Layer 1

9 7/9/200811/26/2007NMNLR NOC’s Expansion

10 1/23/200811/26/2007NMNLR Dark Fiber Purchases

13 6/13/200811/26/2007NMNLR Equipment Install

15 9/12/20077/4/2007NAIHSUpgrade Core and Edge 
Routers

16 8/5/200812/3/2007NAIHSExisting/New Connectivity 
Upgrades

18 1/22/200811/26/2007PAIHS Upgrade to 3 DS3 Connections

19 3/28/200811/26/2007PAIHS Interface w/ NLR

20 1/23/200811/26/2007TAIHS New Hardware/Upgrades

21 7/27/20091/24/2008TAIHS New Connections/Upgrades

23 9/7/20077/6/2007AAIHS Router Upgrades

24 5/23/200811/26/2007AAIHS AAO Interface w/ NLR

25 8/8/200811/26/2007PMS New/Upgraded Connections 

26 4/4/200811/26/2007Sangre New/Upgraded Connections

27 2/15/200811/27/2007HCH New/Upgraded Connections

29 8/1/20087/7/2008Finalized Layer 1,2,3 Model

30 8/28/20088/4/2008Final Recommendations from Model 
Team

AugSep Jan

2007

AprNov Mar

7 10/9/200710/9/2007 Initial Network Design Finalized

17 4/4/200811/26/2007NAIHS Interface w/ NLR

22 4/4/200811/26/2007TAIHS Interface w/ NLR

8 11/23/200710/8/2007Competitive Bid Process

3 1/24/200811/8/2007Layer 1 Simulations

4 4/25/20081/25/2008Network Model Layer 2 & 3

5 5/26/20084/28/2008Layer 2 & 3 Simulations

6 6/27/20086/2/2008Disaster/Emergency Simulations

28 1/18/20087/2/2007ATP Upgrade Core/Edge Routers and 
Firewall

TAG Overall Project Timelines

11 4/25/20081/28/2008Connect Las Cruces to El Paso NLR

12 5/2/200811/26/2007Install Southeast Fiber Path

14 5/23/200811/28/2007Integrate NLR, I2, CHECS network
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Financial Management Plan/Budgets 

 

The University of New Mexico (UNM) has the depth and breadth of experience required 
to manage grants of significant dollar value. (UNM)  has the following policies and 
procedures in place to assure compliance with Federal, State, and local fiscal 
requirements.  See attached documents: 
 

• Organizational Structure 
• Chief Information Officer – Arthur B. Maccabe, PhD (Co-PI of this grant) 
• Actual Current Fund Revenue - $1,224,700,000 
• Actual Current Fund Expenditures - $1,070,900,000 
• Contract and Grant Awards - $298,600,000 
• Contract and Grant Expenditures - $13,800,000 
• Financial Services – Controller Administration 
• Centers and Institutes – Center for Telehealth 
• US Department of Education – Designation as Hispanic-Serving Institution 
• UNM History, Mission, and Organization 
• Responsibility and Accountability for University Transactions 
• Cost Accounting Standards 
• Cost Sharing on Sponsored Projects 

 
The Center for Telehealth and Cybermedicine Research will assure that the portion of the 
grant relative to funding telehealth programs will be managed appropriately.  Dr. Dale 
Alverson, Medical Director, Regents Professor and Principal Investigator has extensive 
expertise in the field of telemedicine and the opportunity for costs savings through the 
dissemination of healthcare through telemedicine. The Center’s Associate Director, Mary 
Ann Scott, manages the day-to-day activities of the Center.  Ms. Scott has the following 
acquired skills applicable to the successful implementation of this project:   
 

• over twenty years of experience with telemedicine 
• expertise required for strategic planning and budget management 
• successful implementation of technically complex projects 
• understanding of scientific engineering and emerging technologies 
• communication skills required for diverse stakeholders 
• ability to foster collaboration and build strong teams 
• experience with academic institutions 
• experience with Federal Agencies and Laboratories 
• work ethic required for day-to-day management of large projects 

 
The University has the expertise to manage the financial interests of this diverse team of 
participants and assure a seamless interface for excellent work flow leading to successful 
implementation of targeted goals which will result in a successful pilot project for FCC – 
one which can become a model for the entire country. 
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Participant Name Budget Match Total Budget Match Total
UNM:
CfTH 281,500 0 281,500 162,000 0 162,000
ITS / Office of the CIO 2,250,000 0 2,250,000 0 0 0
NMNLR 3 Universities 2,900,000 1,400,000 4,300,000 3,100,000 1,400,000 4,500,000
ECE 581,435 0 581,435 0 0 0
Indian Health Service
   Albuquerque Area 169,830 29,970 199,800 0 0 0
   Navajo Area 1,605,000 240,000 1,845,000 625,000 170,000 795,000
  SouthwestConsortium 167,620 29,580 197,200 157,420 0 157,420
  Tucson Area I.H.S 192,000 28,800 220,800 130,000 19,500 149,500

Total 8,147,385 1,728,350 9,875,735 4,174,420 1,589,500 5,763,920

Participant Name Budget Match Total Budget Match Total
Subawards:
Arizona Telemedicine Program 449,699 147,217 596,916 429,167 144,138 573,305
Holy Cross Hospital 85,000 12,750 97,750 20,000 3,000 23,000
PMS 1,131,400 202,500 1,333,900 673,600 158,900 832,500
Sangre de Cristo 221,850 36,153 258,003 228,660 0 228,660

Total 1,887,949 398,620 2,286,569 1,351,427 306,038 1,657,465

Total UNM and Subawards 10,035,334 2,126,970 12,162,304 5,525,847 1,895,538 7,421,385
17% 26%

Year 1 Year 2

FCC Rural Healthcare Pilot Program

Year 1 Year 2
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Organization Name: Center for Telehealth

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware Router for CDD, CDM $23,500

$23,500 $0 $0 $0 $23,500

Software

$0 $0 $0 $0 $0

Connectivity T1 line for CDD, CDM $18,000

$18,000 $0 $0 $0 $18,000

Network Design Network Design Studies $75,000 $45,000 $120,000

$75,000 $0 $45,000 $0 $120,000

Network Deployment Project Deployment $87,000 $72,000 $159,000
Netwrok Engineering Deployment $60,000 $45,000 $105,000

$0
$147,000 $0 $117,000 $0 $264,000

Other Travel $10,500 $10,500
Materials and Supplies. $7,500 $7,500

$0
$18,000 $0 $0 $0 $18,000

$281,500 $0 $162,000 $0 $443,500

Total Network Deployment Costs

Total Hardware Costs

Total All Cost Categories

Total Other Costs

Total Network Design Costs

Total Connectivity Costs

Total Software Costs
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Organization Name: Information Technology Services (ITS) / Office of the CIO

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware New/Upgrade Fiber Switching Equipment $1,000,000

$1,000,000 $0 $0 $0 $1,000,000

Software New Network Operating Center Software $200,000

$200,000 $0 $0 $0 $200,000

Connectivity Infrastructure Build outs, Fiber Builds $1,000,000

$1,000,000 $0 $0 $0 $1,000,000

Network Design Network Design Studies $50,000

$50,000 $0 $0 $0 $50,000

Network Deployment

$0 $0 $0 $0 $0

Other

$0 $0 $0 $0 $0

$2,250,000 $0 $0 $0 $2,250,000

Total Network Deployment Costs

Total Hardware Costs

Total All Cost Categories

Total Other Costs

Total Network Design Costs

Total Connectivity Costs

Total Software Costs
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Organization Name: NMNLR - 3 Universities (UNM, NMSU, NM Tech)

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware Budget-Upgrades to existing equipment, new optical routers,
UNM-$500,000, $600,000 Switches, cabling;  
NMSU-$300,000, $500,000 Match-Optical Equipment, Routers, Switches
NM Tech-$200,000

$1,000,000 $1,100,000 $2,100,000

Software Budget-Enhance current Monitoring software 
UNM-$200,000 Match-Monitor Software (Monitoring Centers at NMSU and UNM)
NMSU--0-
NM Tech--0-

$200,000 $300,000 $200,000 $700,000

Connectivity Budget-First year enable backbone to remote sites,  $500,000 $500,000 $500,000 $1,500,000
UNM-$500,000, $500,000 2nd year more sites $200,000 $1,000,000 $200,000 $1,400,000
NMSU-$550,000, $1,000,000 Match-Percentage of NLR, I2, and Fiber and Conectivity Costs $400,000 $500,000 $400,000 $1,300,000
NM Tech-$250,000, $500,000

$1,300,000 $1,100,000 $2,000,000 $1,100,000 $5,500,000

Network Design
UNM-$100,000
NMSU-$100,000
NM Tech--0-

$200,000 $0 $0 $50,000 $250,000

Network Deployment Installation, site travel and testing
UNM-$100,000
NMSU-$50,000
NM Tech-$50,000

$200,000 $0 $0 $50,000 $250,000

Other

$0 $0 $0 $0 $0

$2,900,000 $1,400,000 $3,100,000 $1,400,000 $8,800,000

Total Hardware Costs

Total Software Costs

Total Connectivity Costs

Total Network Design Costs

Total Network Deployment Costs

Total Other Costs

Total All Cost Categories  
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Organization Name: Electrical & Computer Engineering

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware

$0 $0 $0 $0 $0

Software

$0 $0 $0 $0 $0

Connectivity 

$0 $0 $0 $0 $0

Network Design Netwrok Design Studies, Modeling and Simulations $500,000
Disaster evaluation-netwrok impact $81,435
Work in collaboration with LANL

$581,435 $0 $0 $0 $581,435

Network Deployment

$0 $0 $0 $0 $0

Other

$0 $0 $0 $0 $0

$581,435 $0 $0 $0 $581,435

Total Network Deployment Costs

Total Hardware Costs

Total All Cost Categories

Total Other Costs

Total Network Design Costs

Total Connectivity Costs

Total Software Costs
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Organization Name: Indian Health Service - Albuquerque Area

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware
Fiber Connection Between AIH and UNM 21,250

AIH Router
Cisco 3845 14,000.00$                                                            
DS3 module 5,000.00$                                                              
Fiber Module  ( need 2 modules) 10,000.00$                                                            
AIH Router Total 24,650

AAO Router
Cisco 3845 14,000.00$                                                            
DS3 Module to AIH 5,000.00$                                                              
DS3 Module to to Verizion 5,000.00$                                                              
WICs to T1 Need 14 WICS (14x700) 9,800.00$                                                              
AAO Router Total 28,730.00$                                                           

8 Service Units (Need 8 Cisco 3845's)                    8 x $14000 = $95,200 

Total Hardware 169,830 29,970 0 0 199,800

Total Software 0 0 0 0 0

Total Connectivity 0 0 0 0 0

Total Network Design 0 0 0 0 0

Total Network Deployment 0 0 0 0 0

Total OtherCosts 0 0 0 0 0

169,830 29,970 0 0 199,800Total All Cost Categories  
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Organization Name: Indian Health Service - Navajo Area

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware Upgrade cored and edge routing and firewall equipment first year
Second year, additional core network upgrades and network 
edge device upgrades

$855,000 $144,000 $0 $0 $999,000

Software No software

$0 $0 $0 $0 $0

Connectivity Seeking to cover costs of backbone and spoke private line services $0
that are not eligible under previous USF Rural Healthcare funding  
restrictions that limited eligibility to rural areas

$500,000 $57,600 $500,000 $100,000 $1,157,600

Network Design $0

$250,000 $38,400 $125,000 $70,000 $483,400

Network Deployment

$0 $0 $0 $0 $0

Other

$0 $0 $0 $0 $0

$1,605,000 $240,000 $625,000 $170,000 $2,640,000

Individual Budget for FCC Order

Total Hardware Costs

Total Software Costs

Total Connectivity Costs

Total Network Design Costs

Total Network Deployment Costs

Total Other Costs

Total All Cost Categories  
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Organization Name: 
Indian Health Service - 4 Southwest Areas  - Internet 2 
Connectivity    

       

Budget Category Description 
Year 1 
Budget 

Year 1 
Match 

Year 2 
Budget 

Year 2 
Match Total 

Hardware IHS WAN Router and Network Edge Equipment           
              
              

Total Hardware Costs $17,000 $3,000 $17,000 $0 $37,000
       
Software             
              
              

Total Software Costs $0 $0 $0 $0 $0
       
Connectivity  Circuit installation from IHS WAN to Albq Internet 2 Connector $44,200       $44,200
  Annual charges of GigE circuit from IHS to Internet 2 Connector $29,070   $29,070   $58,140
  Shared annual Internet2 Connector fees - Albuquerque $34,000   $34,000   $68,000
  Shared annual Internet2 Connector fees - DC     $34,000   $34,000

Total Connectivity Costs $107,270 $18,930 $97,070 $0 $223,270
       
Network Design             
             
             

Total Network Design Costs $0 $0 $0 $0 $0
       
Network Deployment             
             
             

Total Network Deployment Costs $0 $0 $0 $0 $0
       
Other Internet 2 annual membership fee $22,100   $22,100   $44,200
  Internet 2 annual support costs $21,250   $21,250   $42,500
           $0

Total Other Costs $43,350 $7,650 $43,350 $0 $94,350
       
 Total All Cost Categories $167,620 $29,580 $157,420 $0 $354,620
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Organization Name: Indian Health Service - Tucson

Budget Category Description
Year 1 
Budget Year 1 Match

Year 2 
Budget Year 2 Match Total

Hardware
Upgrade routing and WAN network equipment in 
first year, 
additional network upgrades second year

$50,000 $7,500 $50,000 $7,500 $115,000

Software No software

$0 $0 $0 $0 $0

Connectivity 
Need Fiber and expanded bandwidth connectivity to San Simon and San Xavier facilities
San Simon, $48,000 for fiber and connectivity in first year, $32,000 for connectivity second year
San Xavier, $94,000 for fiber and connectivity in first year, $48,000 for connectivity in second year

$142,000 $21,300 $80,000 $12,000 $255,300

Network Design

$0 $0 $0 $0 $0

Network Deployment

$0 $0 $0 $0 $0

Other

$0 $0 $0 $0 $0

$192,000 $28,800 $130,000 $19,500 $370,300

Total Network Design Costs

Total Network Deployment Costs

Total Other Costs

Total All Cost Categories

Individual Budget for FCC Order

Total Hardware Costs

Total Software Costs

Total Connectivity Costs

 



                                   
 FCC Rural Health Care Pilot program (Docket number 02-60) 

 49 

Organization Name: Arizona Telemedicine Program      
       

Budget Category Description 
Year 1 
Budget 

Year 1 
Match 

Year 2 
Budget 

Year 2 
Match Total 

Hardware 
Upgrade cored and edge routing and firewall equipment first 
year           

  Second year, additional core network upgrades and network            
  edge device upgrades           

Total Hardware Costs $231,449 $34,717 $210,917 $31,638 $508,721 
       
Software No software           
             
             

Total Software Costs $0   $0   $0 
       

Connectivity  
Seeking to cover costs of backbone and spoke private line 
services that are not eligible under            

  
previous USF Rural Healthcare funding restrictions that limited 
eligibility to rural areas           

             
Total Connectivity Costs $218,250 $112,500 $218,250 $112,500 $661,500 

       
Network Design             
             

Total Network Design Costs $0   $0   $0 
       
Network Deployment             
             

Total Network Deployment Costs $0   $0   $0 
       
Other             
             

Total Other Costs $0   $0   $0 
       
       

Total All Cost Categories $449,699 $147,217 $429,167 $144,138 $1,170,221 
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Organization Name: Holy Cross Hosptial      
       

Budget Category Description 
Year 1 
Budget 

Year 1 
Match 

Year 2 
Budget 

Year 2 
Match Total 

Hardware  Purchase New Routers/Upgrade existing           
              
              

Total Hardware Costs $25,000 $3,750 $0   $28,750 
       
Software  NOC Monitoring Software           
              

Total Software Costs $15,000 $2,250 $5,000 $750 $23,000 
       
Connectivity   Connections (T1) to 4 rural clinics           
              

Total Connectivity Costs $20,000 $3,000 $5,000 $750 $28,750 
       
Network Design             
              
              

Total Network Design Costs $15,000 $2,250 $0   $17,250 
       
Network Deployment             
              
              

Total Network Deployment Costs $10,000 $1,500 $10,000 $1,500 $23,000 
       
Other             
              

Total Other Costs $0 $0 $0   $0 
       
       

Total All Cost Categories $85,000 $12,750 $20,000 $3,000 $120,750 
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Organization 
Name: Presbyterian Medical Services      
       

Budget Category Description 
Year 1 
Budget 

Year 1 
Match 

Year 2 
Budget 

Year 2 
Match Total 

Hardware 
Budget-$18,000 per site – upgrades to existing equipment, new 
routers,           

  Switches, cabling;  second year maintenance charges at 20%           
  Match-Hardware, maintenance second year           

Total Hardware Costs $686,000 $54,500 $329,200 $10,900 $1,080,600
       
Software Encryption software for transmissions, $1000 per site           
              
              

Total Software Costs $47,000 $0 $6,000 $0 $53,000
       
Connectivity  $7200/site * 47 sites (average blended rate)           
              
              

Total Connectivity Costs $338,400 $148,000 $338,400 $148,000 $972,800
       
Network Design             
              
              

Total Network Design Costs $0 $0 $0 $0 $0
       
Network Deployment Installation, site travel and testing           
              
              

Total Network Deployment Costs $60,000 $0 $0 $0 $60,000
       
Other             
              
              

Total Other Costs $0 $0 $0 $0 $0
       
       

Total All Cost Categories $1,131,400 $202,500 $673,600 $158,900 $2,166,400
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Organiza
Name: 
 

Budget Ca

tion 
Sangre de Cristo Community Health Partnership     
      

tegory Description 
Year 1 
Budget 

Year 1 
Match 

Year 2 
Budget 

Year 2 
Match Total 

Hardware             
              
              

Total Hardware Costs $0 $2,875 $0 $0 $2,875
       
Software           $0
            $0
            $0

Total Software Costs $0 $0 $0 $0 $0
       
Connectivity  Connectivity Fees for Pecos 2000/Month (very remote area) $24,000   $24,000   $48,000
  Connectivity Fees for one additional site TBD @ 500/Month $6,000   $6,000   $12,000
  Connectivity for current 20 SDCCHP Telehealth Sites  $160,000   $176,000   $336,000

Total Connectivity Costs $190,000 $28,500 $206,000 $0 $424,500
       
Network Design             
              
              

Total Network Design Costs $0 $0 $0 $0 $0
       
Network Deployment 2xRouters (Incl.Installation and setup) $7,590       $7,590
  2x Managed Fast Ethernet Switches $1,600       $1,600
            $0

Total Network Deployment Costs $9,190 $1,379 $0 $0 $10,569
       

Other 
Single Point of Maintenance Contact for all 22 telehealth 
sites            

              
              

Total Other Costs $22,660 $3,399 $22,660 $0 $48,719
       
 

 

      
Total All Cost Categories $221,850 $36,153 $228,660 $0 $486,663
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Future Sustainability 

Overall sustainability of the TAG will depend upon a high volume of utilization and 
quality of telemedicine services that meet the defined health care needs of the rural 
communities, their providers and patients within the region. Continued adoption and 
investment in the Grid by the rural communities and the health care provider 
organizations will be based on perceived and demonstrable value in improved access, 
more effective distribution and sharing of health care services. Furthermore, objective 
evidence of improvements in health outcomes will justify the continued investment, as 
well as reimbursement by third party payers for health services provided via telemedicine 
over the Grid. Sharing the TAG among many stakeholders and avoiding silo systems also 
offers the economy of scale to assist in maintaining this network of networks. In addition, 
if the TAG proves to offer enhanced reliability, QoS, security, surge capacity, and 
appropriate redundancy that provides means for disaster recovery, local, state, and federal 
agencies will more likely provide additional resources and funding to maintain the Grid 
so that the system will be in place to meet the needs for homeland security, emergency 
preparedness and disaster response. 
 
The TAG also offers cost savings to the health care system through improved sharing of 
resources, effective distribution and access to health services that lead to decreased travel 
costs for patients, families and providers. Further, this enhanced access can provide 
improvements in continuity of care that provides prevention of subsequent complications 
and more expensive health services, particularly for patients with chronic disease. Those 
values will lead to continued sustainability and integration of telemedicine into the health 
care system. 
 
Arizona Telemedicine Program 
The Arizona Telemedicine Program has budgeted for the matching funds described in the 
budget request. The network upgrades and enhancements that are requested will not only 
increase the capacity of the Arizona Telemedicine Program’s role as a telemedicine 
network service provider, but will additionally increase security and make it more cost 
effective for new network members to join and connect to the network.  
 
ATP has been in operation over 10 years and has a successful and sustainable network 
membership based business model already in place. These enhancements and upgrades 
will bolster that ATP network and position it to grow as the demand for telemedicine 
services increases. For purposes of this proposal, ATP has only budgeted for two initial 
years of the FCC Pilot program. In subsequent years, ATP expects to apply for additional 
infrastructure funding to further expand and strengthen its regional network through the 
addition of redundancy and higher speed connections to accommodate increased demands 
for 24/7 network telemedicine services. Each year of proposed equipment upgrades 
stands independently as an operational improvement to the ATP network infrastructure 
that can be built upon in future years. The leased line portion of the proposed budget will 
relieve ATP and its members from the high costs of leased line services in support of 
telemedicine and will potentially allow ATP to accelerate the pace of network 
improvements in future years of the FCC pilot program by allowing ATP to apply for 
funds that are now devoted to leased line costs for infrastructure improvements. 
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University of New Mexico Health Sciences Center Carrie Tingley Hospital  
The links will be fully self-sustaining for as long as the computers, Web cameras, and 
software are functional. Links between sites will be maintained as part of the direct 
communication needs of each site. Warranty on the laptops should help cover the cost of 
computer failure. Funding to replace outdated equipment might be needed in the future. 
 
Presbyterian Medical Services 
PMS’ staff can absorb the support of the additional sites and services, but our biggest 
challenge will be the cost of ongoing maintenance charges for the network. PMS is 
requesting an additional $513,600 in the second year to offset hardware and network 
maintenance expenses. We believe we can approach sustainability of the improved 
network by allowing PMS to extend our service offerings and become more attractive to 
payers. Increasing services and encounters will raise productivity and improve our 
revenue and our ability to cover increased expenses related to network maintenance and 
connectivity. PMS will be in an improved position to respond to Pay-for-Performance 
(P4P) initiatives by extending the reach of our providers across our service area. A robust 
telehealth-enabled network will give us the ability to apply for grants, contracts, and 
funding to provide services such as childhood obesity counseling, diabetes, 
cardiovascular risk reduction, and other critical areas of treatment. 
 
UNM, NMSU, NMIMT 
The current, low speed network is already self-sustaining. We intend to purchase dark 
fiber and equipment with one-time, capital funding to eliminate the monthly fees for 
some of the existing circuits. The savings will be used to offset the increases in 
maintenance and long haul (e.g., I2) costs. All of the network backbone and a majority of 
the connected sites will use this approach. A draft business plan has been developed to 
recover costs of connectivity. This plan will be completed and implemented based on 
available capital funding for the network expansion. The new network would only lease 
circuits where dark fiber was not available. This lower cost approach enables us to 
continue the self-sustaining model. Ultimately, the ongoing costs of the network are 
borne by customers using the new services. Our experience has shown that rural areas 
will readily pay for service that they could not otherwise obtain. 
 
Albuquerque, Navajo, Phoenix, and Tucson Areas of the Indian Health Service 
Sustaining I2 access beyond the two-year pilot period is a challenge. Similar to the 
existing FCC Rural Health Program, the Pilot Program establishes funding support for 
broadband I2 access that would otherwise be unaffordable for participating IHS Areas 
and regional IHS/Tribal facilities. The IHS Southwest Telehealth Consortium will 
carefully monitor project development and regional improvements in access to care. 
Ongoing analysis will help determine the potential for continuance of regional I2 access 
beyond the pilot funding period. Importantly, I2 access for Southwest Tribal and IHS 
facilities will be standardized from the “edge” of the IHS WAN in Albuquerque and 
Rockville, MD. Such standardized access will offer benefit to other IHS and Tribal 
facilities nationally. Based on experience gained with Internet2-based network-to-
network connections for enhanced telemedicine service delivery, Indian health facilities 
in the southwest and across the country may elect to develop a cost-sharing model that 
will permit project continuance beyond the pilot period. 
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Tucson Indian Health Service 
Tucson area network will be 100% self-sustaining. I2 connectivity along with local 
circuit access will continue to be funded and supported beyond the two-year pilot period. 
Along with the existing Universal Service funded circuits, the Pilot Program establishes 
funding support for Internet2 access that would otherwise be extremely costly to IHS 
Areas and facilities. This Area IHS will monitor the project and assess improvement for 
enhanced access to health care resources to IHS and Tribal facilities. 
 
UNM Center for Disaster Medicine 
The UNM Center for Disaster Medicine will integrate the improvements in telehealth 
capacity created in this project into its overall mission. This will include continued 
participation in telehealth-supported education and training of health professionals in 
New Mexico and Arizona, funded by a broad base of local and federal sources. The 
increased capacity will create additional opportunities for funding for both training and 
emergency response by CDM.     
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Evaluation Plan 

Analysis Approach 

Historical Controls to Demonstrate Positive Change 
The evaluation of the model for the network of networks will begin once the model itself 
has been developed and tested from a software development/modeling perspective 
regarding its reliability. Model development will take a significant portion of the first 
funding year, so the majority of the model evaluation with respect to how well it predicts 
the actual behavior and progress of the network and its node sites will take place towards 
the end of year one and during the second year of funding. It is important to note that the 
types of predictions the model is going to make regarding network usage, connection of 
new sites and changes in types of activities over the network (e.g., addition of new 
clinical specialties at a given site) are longitudinal in nature. They are likely to start 
taking place once the network of networks is in place, but actual success or failure of the 
various activities will only be apparent over the period of a few years. 
 
One of the main variables we are concerned with is the number of new sites that will be 
added to the network as a result of the planned improvements. Each of the project 
participants has developed plans (as described earlier) to implement a certain number of 
sites during the proposed period. This can be considered the “expected” number of new 
sites. At the end of year 1, we can then determine exactly how many sites were 
successfully added to the network. This can be considered the “observed” number of new 
sites. The expected and observed can be compared for statistically significant differences 
using a Chi-Squared analysis. In this case, our goal is actually to demonstrate no 
significant difference between the expected and observed number of new added sites 
since that would mean we have reached our goal successfully. For sites that are not 
connected in the proposed time frame we will analyze commonalities or how they may be 
dissimilar. This will allow pre-planning to avert similar situations for sites proposed in 
year two. 
 
In order to facilitate the evaluation of network usage, connection of new sites and 
changes in types of activities over the network longitudinally, we need to collect, 
organize and analyze historical control data on which to base our future comparisons. 
Therefore, during the first year of funding we will collect network use data from all of the 
participating sites (initial efforts have already begun). For example, most of the current 
sites carry out a variety of network activities including the provision of clinical 
consultations (i.e., telemedicine) using both store-and-forward and real time modes, 
educational broadcasts (i.e., continuing medical education, medical technologist training 
program), and various administrative activities related to these and other network 
activities. To form a set of baseline data, we will collect data from the previous one-year 
period for each site regarding the type of activities it conducts. As much detail as possible 
will be collected. For example, for the telemedicine consultations we will, for each site, 
determine the percent of real time vs. store-and-forward consultations; what clinical 
specialty the consults were in (e.g., dermatology, radiology, psychiatry); how long each 
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interaction lasted, and which physicians were involved at each site and so on. Standard 
summary statistics (e.g., mean, median, standard deviation, range) will be used to 
characterize the previous one-year baseline condition.  
 
Since it will be important to understand the existing variability at each site, we can also 
carry out more advanced analyses of the data. For example, in the Arizona Telemedicine 
Program (ATP) we have analyzed fluctuations in case volume using a technique called 
Statistical Process Control (SPC). This is a technique used to evaluate whether a process, 
such as telemedicine case referral rates, vary within prescribed control limits. If 
something changes within the process, such as the implementation of a network of 
networks connecting a site to a host of other sites and opening up new referral paths, the 
analysis can track those trends and identify the points of departure from past (i.e., 
baseline) behavior.  
 
Figure 1 shows the type of graphical representation that an SPC analysis can provide. It 
tracks the case referral behavior of one of the ATP sites over a period of almost two 
years. It can be seen that although there are fluctuations over time, the site referral 
volume stays within the two dotted lines. The dotted lines represent the accepted control 
limits (as a function of the standard deviation). Hypothetically, we could imagine setting 
up the network of networks and opening a new referral path for this site. The data points 
may exhibit the same minor fluctuations for a couple of months, but as the site explores 
the new referral potentials, their volume may suddenly increase and the data points will 
start to fall more and more often above the top dotted line. We could then develop a 
criterion that says if a site exhibits at least three continuous months outside of the 
prescribed limits, it is now operating at a new level of performance that was a result of 
the intervention made possible by the network of networks. 

Figure 1. An example of the 
graphical output from SPC 
analysis showing how a site 
can vary over time without 
exceeding prescribed upper 
and lower limits of “normal” 
fluctuation. 
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Looking for points of change longitudinally will serve as one of the methods to evaluate 
the impact of the network of network on the participating sites’ activity levels. Case 
referral volume is only one example of a parameter that we can evaluate. The model will 
serve as the basis for determining which parameters we will evaluate.  
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To compare the model predictions with actual site activity, we will also have to wait for 
the network of networks to be in place and activity to be initiated. Once this occurs, 
however, we can proceed to evaluate how well the model predicted the behavior at a 
given site. There are a number of ways to approach this analysis. The easiest one is to 
compare the predicted and actual parameter behaviors using Chi-Squared analysis. This 
compares the predicted behavior with what actually occurs and determines whether the 
difference between them is significant or not. In our case we would actually be trying to 
support the null hypothesis that there are no differences between what is predicted by the 
model and what happens—the model was accurate. There are more sophisticated 
techniques than the Chi-Squared analysis that we can use that take into account inherent 
correlations between the data sets rather than simply comparing the two distributions as if 
they were essentially independent. We will explore these methods as well to get the best 
characterization of agreement between the predicted and actual data as possible. 
 
References 
Krupinski EA, Hughes AM, Barker GP, Lopez AM, Weinstein RS. Fluctuations in telemedicine case volume: 
correlation with personnel turnover rates. Telemed J & e-Health 2003;9:369-373. 
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Future Plans 

As the Southwest TAG is being deployed, the modeling methodology and ongoing 
simulation that uses the evolving model can:  

1. Identify potential gaps in the telehealth services provided, 
2. Predict problem areas,  
3. Provide a platform for determining the most appropriate solutions to close those 

gaps, and 
4. Perform demonstration exercises to further validate the functionality of the 

network.  
 
Potential problems such as choke points, weaknesses in reliability or quality of service, 
potential breaks in security, potential surge capacity during an emergency, prioritization 
of traffic, disaster recovery and effective redundancy can be identified and provided for.  
Ongoing testing and evaluation will be aimed at continued quality improvements. 
 
It is anticipated that 200 additional rural community sites will be added as the Southwest 
TAG develops. Additional clinical, education and training activities will be integrated 
into the rural healthcare program addressing defined needs to enhance community health. 
These efforts will be coordinated with existing participating organizations, such as the 
New Mexico Telehealth Commission, the New Mexico Telehealth Alliance, the Arizona 
Telehealth Program, the Four Corners Telehealth Consortium (Arizona, Colorado, Utah 
and New Mexico), the Southwest IHS Telehealth Consortium, the NM Departments of 
Health, state emergency preparedness and homeland security organizations. The Primary 
Care Associations, state Hospital Associations and similar groups working with 
healthcare issues and employment of telehealth will be asked to participate. It is 
anticipated that other stakeholder organizations, such as the Veterans Administration, and 
private healthcare providers will join. These collaborative rural telehealth programs will 
likely include expansion and development in specific areas, such as 1) provision of post 
traumatic stress disorder and traumatic brain injury training programs and treatment for 
veterans and their families; 2) stroke prevention, education, acute intervention and 
rehabilitation; 3) trauma triage and stabilization; 4) oral health programs; 5) extension of 
pediatric sub-specialties; and 6) perinatal and maternal programs to improve the 
outcomes of pregnancy, to name a few. The SW TAG will be shared across the region to 
provide a reliable broadband infrastructure. It will also provide a platform for sharing 
provider resources and effectively distributing limited resources and health expertise. 
 
This project will provide valuable collaboration between multiple divisions of the three 
universities involved, state agencies, IHS, and national laboratories. This infrastructure 
enhancement will support the integration of a more robust telehealth platform to support 
the NIH Clinical and Translational Science Centers (CTSC) and “T2” bedside to 
community and research efforts. SW TAG can also be used for health information 
exchange during both normal and emergency situations to better manage critical health 
issues and respond to emergencies or disasters.  
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As the TAG evolves, it will integrate approaches to improved network operations, 
management of traffic, reliability, authentication, and security that best serves the entire 
network. Foremost among these is firewall transversal in a manner that avoids 
compromised security within the individual organizational networks. Additional 
protocols will be developed to deal with surge capacity and emergency mode operations 
that may involve data traffic prioritization. 
 
This electronic highway supporting rural healthcare will likely require ongoing subsidies 
from government sources to maintain and upgrade the telehealth grid, as private 
investment may be unable to provide the entire level of support needed to sustain this 
system.  Approaches to aggregating resources and allowing multiple applications that 
include not only health, but also education, business and government activities that utilize 
the grid, can provide the economy of scale and ultimate volume of use that will justify the 
sustainment of this broadband network of networks as an affordable platform for rural 
healthcare services.  
 
As this pilot program is deployed, tested, evaluated and iteratively improved, it is 
anticipated that the model can be broadened to develop the design for a national network. 
In the future, the SW TAG could be linked to other successful regional or state networks 
as plans develop to build out an appropriate national system that supports rural telehealth 
and ensures a reliable system is in place for responding to a national emergency or 
disaster.  
 
An expanded regional and national network would further integrate the high speed 
backbones of Internet2 and NLR as an electronic “Interstate communication highway” 
analogous to our national transportation grid. As a further extension of this SW TAG that 
is comprised of border states and Mexico, the networks could be extended to address 
border health issues and link to other international peering points to enable more rapid 
interaction, knowledge sharing, and effective mitigation related to global health issues, 
such as HIV/AIDS, tuberculosis or pandemic influenza. 
 
Along with connecting non-profit healthcare organizations, SW TAG will connect with 
hospital emergency rooms and level I & II trauma centers; the Center for Disaster 
Medicine will coordinate training efforts for disaster response. Please refer to Appendix 
7. for a complete list of proposed sites for future expansion. 
 
   
The TAG taskforce teams will continue to direct and monitor the build-out and 
implementation of the project. Those teams include a network engineering, design, 
modeling and simulation team; a telehealth services team, and an evaluation team.  
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Appendix 

 
1.  TAG Network Engineering Plan 

• Overall Project Gant Chart 
• Site Lists 
• Geo-graphic maps 
• Network map 
• Project Timelines  
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3.  Network Modeling Methodologies 
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 Appendix 1 -2

Appendix 1  
Project Timelines, Site Lists, Network Maps, Geographic Area of Coverage Maps 

 
 
 
 
 
Albuquerque Area IHS 
 
Year 1 

• Comply with Federal Acquisition Requirements (FAR) 
• Author a Performance Based Scope of Work (PBSOW) for Mesh WAN topology Hardware 

(HW) 
• Compete the PBSOW for a Contractor 
• Coordinate with partnerships, collaborations and the brain trust 
• Purchase Cisco equipment for WAN / LAN 
• Perfrom Upgrade to core and edge equipment (USAC) 
• Complete Network Design Phase I 

 
Year 2 

• Complete Network Design Phase II 
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 ABQ Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Denver CO 
 Denver Indian Health and Family  3749 S King St. 80236 (303) 781-4050 56K 1 
Ignacio CO 
 Ignacio PHS Indian Health Center P.O. Box 889 81137 (970) 563-4581 YES T1 10.5 
 Southern Colorado Ute Service Unit P.O. Box 778 81137 (970) 563-4581 YES T1 10.5 
Towaoc CO 
 Towaoc PHS Indian Health Center General Delivery 81334 (970) 565-4441 YES T1 10.3 
Albuquerque NM 
 SIPI Dental Clinic P.O. Box 67830 87193 (505) 346-2306 T1 1 
 Albuquerque PHS Indian Hospital 801 Vassar NE 87106 (505) 248-4093 T1 1 
 1st Nations 5608 Zuni Road SE 87108  (505) 262-2481 T1 1 
Bernalillo NM 
 Sandia Health Clinic P.O. box 6008 87004 (505) 867-4487 64K 1 
 Santa Ana Health Clinic P.O. Box 37 87004 (505) 867-2497 128K 1 
Canoncito NM 
 Canoncito PO Box 3398 87026 (505) 833-3811. T1 2 
Cochiti NM 
 Cochiti Health Clinic P.O. Box 105 87072 (505) 465-3018 256K 4 
Dulce NM 
 Jicarilla Service Unit P O BOX 187 87528 505-759-3291 YES T1 10 
Espanola NM 
 Santa Clara Health Center RR5, Box 446 87532 (505) 753-5039 128K 4  
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ABQ Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Gallup NM 
 Wingate  PO BOX 1337 87035 505-722-1000 T1 2 
Isleta NM 
 Isleta Health Clinic P.O. Box 580 87022 (505) 869-3200 T1 1 
Jemez NM 
 Jemez Health Clinic P.O Box 256 87024 (505) 834-7413 None 2 
Magdalena NM 
 Alamo Health Center HWY 169 N MAGDALENA 87825 (505) 854-2626 128K 10.6 
Mescalero NM 
 Mascalero PHS Indian Hospital PO BOX 210 88340 505-464-4441 YES T1 10.6 
Pine Hill NM 
 Pine Hill Indian Health P.O. Box 310 87328 (505) 775-3271 56K 9.2 
San Felipe NM 
 San Felipe Health Clinic P.O. box 4344 87001 (505) 867-6527 256K 2 
San Fidel NM 
 Acomita-Canoncito Laguna P.O. Box 130 87049 (505) 552-5300 YES 2 T1 5 
Santa Fe NM 
 Santa Fe PHS Indian Health 1700 Cerrillos Rd. 87501 (505) 983-6243 YES 2 T1 1 
Santo Domingo NM 
 Santo Domingo Health Center P O BOX 340 87052 505-465-2996 None 2 
Taos NM 
 Taos PHS Indian Health Center P.O. Box 1956 87571 (505) 758-4224 YES T1 4  
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 ABQ Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Zia NM 
 Zia Health Clinic 155 Capital Square 87053 (505) 867-5258 64K 2 
Zuni NM 
 Zuni Phs Indian Hospital PO BOX 467 87327 505-782-4431 YES 2 T1 5 
El Paso TX 
 Ysleta del Sur P.O. Box 17579 79907 (915) 859-7913 64K 1  
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Navajo Area Indian Health Service project timeline 
 

Year 1 
• Comply with Federal Acquisition Requirements (FAR) 
• Author a Performance Based Scope of Work (PBSOW) for Mesh WAN topology Hardware 

(HW) 
• Compete the PBSOW for a Contractor 
• Coordinate with partnerships, collaborations and the brain trust 
• Purchase Cisco equipment for WAN / LAN 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company (USAC) 
• Complete Network Design Phase I 

 
Year 2 

• Complete Network Design Phase II 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company (USAC) 
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CHINL

 

Navajo Area IHS 
Current Data Proposed Data 

Current  Connection  Connection RUCA  
Site Name Address Zip Code Phone #   Video Code 

E AZ 
Kayenta Health Center P.O. Box 368 86033 928-697-4232 DS3 7 
Chinle Comprehensive Health Care  P.O. Box "PH" 86503 928-674-7001 DS3 7 
Fort Wingate Dental Exit 33 State Road 400 87313 505.722.1440 T1 10.5 

ennehotso

 
 
 
D  AZ 

Dennehotso Health Station US 160 86535 602-658-3215 T1 8 
on

 
Dik  AZ 

Dilkon Health Center Hwy 60 86047 928.657.3800 T1 7 
innebito

 
D  AZ 

Dinnebito Health Center Highway 87 86040 601-283-5011 T1 9 
lagstaff

 
F  AZ 

NACA Family Health Center 1500 East Cedar Ave. - Suite  86004 928..773.1245 T1 1 
NACA Health Center 1500 E. Cedar Ave., Suite 26 86004 928-773-1245 T1 1 

. Defiance

 
 
Ft  AZ 

Fort Defiance Hospital P.O. Box 649 86505 928-729-8000 2 DS3 7.4 
upp

 
Le  AZ 

Leupp Health Station Hwy 15 (Leupp Schools  86535 928.686.6567 T1 8 
non

 
Pi  AZ 

Pinon Health Center Navajo Route 4 86510 602-725-3220 2T1 10 
 Point

 
Rock  AZ 

Rock Point Health Station US 191 86545 602-659-4282 T1 10.6 
rs

 
Sande  AZ 

Nahata'dziil (Sanders) Clinic P.O. Box 125 (Chiihto Blvd. 86515 928.688.5600 T1 10.4   
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Navajo Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Shonto AZ 
 Inscription House Health Center P.O. Box 7379 86045 928-672-3049 2T1 7.3 
Teec Nos Pos AZ 
 Teec Nos Pos Health Station US 160 & US164 86514 602-656-3294 T1 10.4 
TSAILE AZ 
 Tsaile Health Center P.O. Box 467 86556 928-724-3600 2T1 10.6 
Tuba City AZ 
 Tuba City Indian Medical Center P.O. Box 600, 167 North  86045 928-283-2501 T1 7.3 
Winslow AZ 
 Winslow Health Center P.O. Drawer 40, 500 North 86047 928-289-4646 T1 7 
Bloomfield NM 
 Dzilth Na O Dith Hle 6 Road 7586 87413 505-632-1801 T1 2 
Crownpoint NM 
 Crownpoint Heahth Care Facility P.O. Box 358 Hwy Junction  87313 505-786-5291 2 DS3 10.5 
Gallup NM 
 Gallup Indian Medical Center (GIMC) 516 E. Nizhoni Blvd 87301 505-722-1740 2 DS3 4 
Pueblo  NM 
 Pueblo Pintado Health Center BIA Rd. 9 87013 505-655-3301 T1 10.4 
Shiprock NM 
 Northern Navajo Medical Center US HWY 491 87420 505-368-5181 2 DS3 7.3 
Thoreau NM 
 Thoreau Clinic 15 Navarre St (PO Box 87323 505-862-7417 T1 10.5  
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Navajo Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Toadlena NM 
 Toadlena Health Station P.O. Box 160 Hwy.491  87419 505-722-9411 T1 10.5 
Tohatchi NM 
 Tohatchi Health Center PO Box 142 87325 505-733-2244 2 T1 5  
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Year 1 
• Comply with Federal Acquisition Requirements (FAR) 
• Author a Performance Based Scope of Work (PBSOW) for Mesh WAN topology Hardware (HW) 
• Compete the PBSOW for a Contractor 
• Coordinate with partnerships, collaborations and the brain trust 
• Purchase Cisco equipment for WAN / LAN 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company (USAC) 
• Complete Network Design Phase I 

 
Year 2 

• Complete Network Design Phase II 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company (USAC) 
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Phoenix Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Camp Verde

 

 AZ 
 Yavapai Apache Health Center 2121 West Reservation Loop 86322 602.263.1200 T1 10.5 
Cibecue AZ 
 Cibecue Health Center 2 West 3rd Street 85911 928. 338-3541 T1 7 
Flagstaff AZ 
 Native American Cardiology Program 1215 N. Beaver Street, Suite  86004 602-779-6734 YES T1 1 
Ft Mc Dowell AZ 
 Ft MC Dowell PIMC (Wassaja  16240 North Ft. McDowell  85264 480.836.8513 T1 10.1 
Guadeloupe AZ 
 Guadeloupe Tribal Health Clinic 9405 South Avenida De  85283 520.879.5813 T1 1 
Parker AZ 
 Parker Indian Hospital IHS Service  Agency Road 85344 928-669-3217 YES T1 x 2 7 
Peach Springs AZ 
 Peach Springs Health Center 943 Hualapai Way 86434 928-669-3217 YES T1 5 
Phoenix AZ 
 PIMC Aztec Building 1616 East Indian School  85016 602.263.1200 T1 1 
 Phoenix Indian Medical Center   4212 North 16th Street 85016 602.263.1200 YES T1 x 5 DS3 1 
 Phoenix Area Office 40 North Central Avenue 85004 602-364-5280 YES DS3 1 
 Western Area District Office OEH  10631 South 51st Street 85044 480-592-0091 T1 1 
Pinetop AZ 
 Eastern Arizona OEH Office 674 White Mountain  85935 928- 338-3541 T1 7 
Polacca AZ 
 Hopi Health Care Center Service Unit Mile Marker 388, Highway 86042 928.737-6050 YES T1 x 2 DS3 10  
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Phoenix Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Sacaton AZ 
 Desert Visions Regional Treatment  198 South Skill Center Road 85247 888.431.4096 YES T1 10.4 
 Hu Hu Kam Memorial Hospital Gila  Skill Center Road & Seed  85247 602.528.1288 YES T1 x 2 10.4 
San Carolos AZ 
 San Carlos Hospital Service Unit Cibecue Circle 85550 928.475-2371 YES T1 x 2 8 
Scottsdale AZ 
 Salt River  Clinic 10005 East Osborn Road 85256 602.263.1200 YES T1 1 
Second Mesa AZ 
 Hopi Guidance Center Toreva Road (3 mi. N. of  86043 928.737-6050 T1 10 
Supai AZ 
 Havasupai Clinic South of Grand Canyon 86435 928-669-3217 VPN tunnel 10.4 
Whiteriver AZ 
 WhiteRiver Service Unit State Route 73 @ mile  85941 928- 338-3541 YES T1 x 4 DS3 7 
Havasu  CA 
 Chemehuevi Health Clinic 1970 North Palo Verde  92363  928-669-3217 T1 7 
Needles CA 
 FT Mohave Indian Health Center 500 Merriman Street 92363 760.629.4679 T1 7 
Winterhaven CA 
 Ft Yuma Indian Hospital Service Unit 1 Indian Hill Road 92283 760.572.4175 YES T1 1 
Duckwater NV 
 Duckwater Shoshone Tribe 511 Duckwater Falls Road 89316 775 863-0222 T1 10 
Elko NV 
 Elko Southern Band Health Clinic 515 Shoshone Circle 89801 775-738-2252 YES T1 4  
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Phoenix Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Ely NV 
 Newe Health Clinic 400"A"  Newe View 89301 775.289.4133 T1 7 
Fallon NV 
 Fallon Paiute Shoshone Tribal Health  1001 Rio Vista Drive 89403 775-423-3634 T1 4 
Garderville NV 
 Washoe Tribal Health Clinic 1559 Watasheamu Rd. 89460 775-265-4215 YES T1 4.2 
Las Vegas NV 
 Las Vegas Paiute Tribe Health &  6 Paiute Drive 89106 702.386.3926 T1 1 
McDermitt NV 
 McDermitt Tribal Health Center 112 North Reservation Road 89420 775-784-5327 T1 8 
Moapa NV 
 Moapa Community Health Service 10 Lincoln Street 89020 702.865.2700 T1 10 
Nixon NV 
 Pyramid Lake Tribal Health Center 705 Highway 446 89424 775 574-1018 T1 2 
Owyhee NV 
 Owyhee Hospital Tribal Health   Highway 225 89831 775.757.2403 T1 10.5 
Reno NV 
 Reno/Sparks Health & Human Servce Reservation Road 89502 775.329.5162 T1 1 
Schurz NV 
 Schurz Service Unit 2 Hospital Road 89427 775-784-5327 T1 6 
Sparks NV 
 Sparks OEH 1395 Greg Street, Suite 101 89431 775-784-5327 T1 1  
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 Phoenix Area IHS 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Yerington NV 
 Yerington Paiute Tribal Clinic 171 Campbell Lane 89447 775 463-3335 T1 7 
Cedar City UT 
 Paiute Indian Tribe of Utah 440 North Paiute Drive 84720 435.586.1112 T1 4 
Ft Duchesne UT 
 Ft Duchesne Health Center U & O  2 Miles South of  84026 435-725-6853 YES T1 10.6 
Ibapa UT 
 Goshute Tribal Health Clinic PO Box 6104 84034 435-234-1138. YES T1 10.6  
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Pheonix Area IHS Geographic Coverage for
The State of Arizona
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Phoenix Area IHS Geographic 
Coverage for Nevada
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Pheonix Area IHS Geographic Area of Coverage for 
Utah
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Tucson Area IHS Project Timeline 
 
 
Year 1 

• Comply with Federal Acquisition Requirements (FAR) 
• Author a Performance Based Scope of Work (PBSOW) for Mesh WAN topology 

Hardware (HW) 
• Compete the PBSOW for a Contractor 
• Coordinate with partnerships, collaborations and the brain trust 
• Purchase Cisco equipment for WAN / LAN 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company 

(USAC) 
• Complete Network Design Phase I 

 
Year 2 

• Complete Network Design Phase II 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company 

(USAC) 
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 Tucson Area IHS 
San Simon

 

 AZ 
 San Simon Indian Health Center (to  Tucson-Ajo highway 86 85632 Opening in July 07 Planned Non Fiber DS3 10.6 
Sells AZ 
 Santa Rosa Indian Health Center Star Route, Box 71 85634 520-361-2261 Fractional T-1 Multiple T-1s 10.4 
 Sells Indian Hospital P.O. Box 548 85634 520-383-7200 Yes 3 bundled T-1s 10.4 
Tucson AZ 
 Pasqua Yaqui Health Center 7490 S. Camino de Oeste 85746 520-883-5020 Fractional T-1 T-1 1 
 Tucson Indian Center 97 East Congress Street 85701 520-884-7131 Fractional T-1 Multiple T-1s 1 
 Pasqua Yaqui Contract Health Service 300 West Congress Street 85701 520-295-2568 Fractional T-1 Multiple T-1s 1 
 San Xavier Indian Health Center 7900 S. J. Stock Rd. 85746 520-295-2406 Yes 3 bundled T-1s Fiber DS3 1 
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San Xavier Indian Health 
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Arizona Telemedicine Program (ATP) Estimated Schedule 
 Overall estimate is approximately 6-8 months from the time the grant is awarded.  
 First Quarter:  

o Establish Quality Improvement Team 
o Develop overall project plan, meeting schedules, communications plan 
o Develop individual entity work plans 
o Identify requirements for competitive bidding 
o Prioritize sites and interconnection points 
o Develop acceptance criteria and criteria for success 
o Site Readiness Surveys 
o Equipment readiness 
o Competitive Bids for equipment, network services 
o Purchase equipment upgrades 
o Establish protocols for network interconnection  

 Second Quarter: 
o Complete bidding process 
o Contracts 
o Implement Core upgrades 
o Implement Edge/Firewall upgrades 

 Third Quarter: 
o Perform necessary testing 
o Report back to USAC on completion 
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Hospital/Clinic Sites
ARIZONA

The Arizona Telemedicine Program connects with network member organizations through direct connections, network to network connections, virtual private network connections and dial-up c
Connectivity Type Legend:
Direct leased line connection to site
Connected via network to network connection

Dial-up connection

FCC Rural Health Pilot Connectivity - Scope of network improvements
Core Network Upgrades will benefit all organizations that utilize the network.  
Sites where ATP would deploy FCC funded network edge equipment in year 1 of the FCC Rural Health Care pilot program are in bold and italics.

Site Address City State Zip County Video Data RUCA 2000 Phone Number
1 ADHS-CRS 150 N. 18th Ave. Phoenix AZ 85017 Maricopa X 1 602-542-1860

3 Benson Hospital 450 S Ocotillo Benson AZ 85602 Cochise X X 7 520-586-2261

6 Carondelet St Mary's Hospital 1601 W. St. Mary’s Rd. Tucson AZ 85745 Pima X X 1 520-872-3000
7 Carondelet Holy Cross Hospital 1171 W Target Range Rd Nogales AZ 85621 Santa Cruz X X 4 520-285-3000

9 Copper Queen Hospital 101 Cole Dr Bisbee AZ 85603 Cochise X X 1 520-432-5383
10 Flagstaff Medical Center (ADHS-CRS & NACP) 1200 N. Beaver St. Flagstaff AZ 86001 Coconino X X 1 928-779-336

Virtual private network connection via Internet

2 Arizona Foundation for the Eye 1800 E. Van Buren St. Phoenix AZ 85006 Maricopa X 1 602-251-3400

4 Canyonlands Community Health Care 827 Vista Avenue Page AZ 86040 Coconino X 7 928-645-9675
5 Carondelet St Joseph' Hospital - The Villa 6627 E Carondelet Dr. Tucson AZ 85711 Pima X X 1 520-873-6548

8 Cobre Valley Community Hospital 5880 South Hospital Drive Globe AZ 85501 Gila X 4 928-425-3261

6
11 Gila Health Resources Clinic 401 Burro Alley Morenci AZ 85543 Greenlee X X 7 928-865-9184
12 Good Samaritan Regional Medical Ctr - Banner Health 1111 E. McDowell Road Phoenix AZ 85006 Maricopa X X 1 602-239-2000

15 Havasu Regional Medical Center 101 Civic Center Lane Lake Havasu City AZ 86403 Mohave X 4 928-855-8185 
16 Kingman Regional Medical Center 3269 Stockton Hill Road Kingman AZ 86401 Mojave X 4 928-757-2101
17 Maricopa Medical Center 2601 E. Roosevelt Phoenix AZ 85016 Maricopa X X 1 602-344-5011
18 Mariposa Community Health Center 1852 N. Mastick Way Nogales AZ 85621 Santa Cruz X X 4 520-281-1550
19 NAIHS Area Office Highway 264 and Muzzie Lane Window Rock AZ 86515 Apache X X 7 928-871-5838
20 NAIHS Chinle Highway 191 and Hospital Drive Chinle AZ 86503 Apache X X 7 928-674-7001
21 NAIHS Ft. Defiance Highway 12 and Bonito Dr Ft. Defiance AZ 86504 Apache X X 7 928-729-8372
22 NAIHS Inscription House 1 Mile North of Highway 98 Shonto AZ 86054 Coconino X X 9 928-672-3000
23 NAIHS Kayenta Service Unit Highway 163 Kayenta AZ 86033 Navajo X X 7 928-697-4000
24 NAIHS Pinon Health Station 264 Main Street Pinon AZ 86510 Navajo X 10 928-725-9820
25 NAIHS Tsaile Route 264 and Route 12 Tsaile AZ 86556 Apache X X 10 928-724-3600
26 NAIHS Winslow Health Center 500 N Indian Avenue Winslow AZ 86047 Navajo X X 7 928-289-6196

28 PAIHS Cibecue Health Center 2 West Third Street Cibecue AZ 85911 Navajo X 8 928-332-2560
29 PAIHS Desert Visions Reg. Treatmnt Ctr. 198 S. Skill Center Rd. Sacaton AZ 85247 Pinal X 7 928-562-3801
30 PAIHS Fort Yuma PHS Indian Hospital 1 Indian Hill Road Winterhaven CA 92283 Imperial X X 10 760-572-4218
31 PAIHS Gila Crossing Health Center 51st avenue and beltilne Laveen AZ 85339 Maricopa X X 2 520-550-3829
32 PAIHS-Hopi Healthcare Center Milepost 388, Highway 264 Polacca AZ 86042 Navajo X X 2 928-737-6000
33 PAIHS Phoenix Area Office 40 N. Central Ave. #605 Phoenix AZ 85004 Maricopa X X 1 602-364-527

13 Healthwest Yuma PET Center 1951 W. 25th St. #G Yuma AZ 85364 Yuma X 1 928-314-4800
14 Kindred Hospital 355 N. Wilmot Road Tucson AZ 85711 Pima X 1 520-584-4500

27 North Country Community Health Center 2500 N Rose Street Flagstaff AZ 86004 Coconino X 1 928-213-6100

6
34 PAIHS Parker Agency Road Parker AZ 85344 La Paz X X 7 928-669-2137
35 PAIHS Phoenix Indian Medical Ctr 4212 N. 16th Street Phoenix AZ 85016 Maricopa X X 1 602-263-1200
36 PAIHS San Carlos Cibecue Circle San Carlos AZ 85550 Gila X X 9 928-475-2371
37 PAIHS Supai Indian Health Station Main Street Supai AZ 86435 Coconino X 10 928-448-2203
38 PAIHS Whiteriver Service Unit State Rte 73, Milepost 342 Whiteriver AZ 85941 Navajo X X 8 928-338-4911
39 Payson Regional Medical Center 807 S. Ponderosa Payson AZ 85541 Gila X X 10 928-472-1268
40 Sage Memorial Hospital Route 264 and US 191 South Ganado AZ 86505 Apache X X 10 928-755-3411
41 Scottsdale Healthcare 9003 E. Shea Boulevard Scottsdale AZ 85260 Maricopa X 1 480-323-3000
42 Sierra Vista Regional Health Center 300 El Camino Real Sierra Vista AZ 85635 Cochise X X 4 520-458-2300
43 Southeast Arizona Medical Center 2174 Oak Ave Douglas AZ 85607 Cochise X X 4 520-364-7931
44 Southwest PET Institute 3503 N. Campbell Ave. Tucson AZ 85719 Pima X 1 520-321-4057
45 St Elizabeth of Hungary Clinic 140 W. Speedway Blvd. Tucson AZ 85705 Pima X X 1 520-628-7871
46 St. Joseph’s Hosp. & Med. Ctr & ADHS-CRS 350 W. Thomas Rd. Phoenix AZ 85013 Maricopa X X 1 602-406-3000
47 Tuba City Regional Health Care Corp 167 N. Main St Tuba City AZ 86045 Coconino X X 2 928-283-2501
48 Tuba City – Cameron Chapter House Highway 89 Cameron AZ 86020 Coconino X X 2 928-679-2323
49 Tuba City – Tonalea Chapter House Highway 160 Tonalea AZ 86044 Coconino X X 3 928-283-3430
50 Tucson Heart Hospital 4888 N. Stone Ave. Tucson AZ 85704 Pima X 1 520-696-2328
51 UA COPH RHO Mobile Clinic - Amado 28720 S Nogales Hwy Amado AZ 85645 Pima X X 2 None - Mobile

56 Urological Associates Of Southern Arizona PC 6325 E Tanque Verde Rd Tucson AZ 85715 Pima X 1 520-955-0649

52 Tucson Med. Ctr – Children’s Clinics ADHS-CRS 2600 N. Wyatt Dr. Tucson AZ 85712 Pima X 1 520-324-3340
53 University Medical Center 1501 N. Campbell Avenue Tucson AZ 85719 Pima X X 1 520-694-0111
54 UPH Alvernon Clinic 707 N. Alvernon Way Tucson AZ 85711 Pima X 1 520-322-3800
55 UPH Hospital at Kino 2800 E. Ajo Way Tucson AZ 85713 Pima X X 1 520-874-2000

57 Verde Valley Medical Center 269 S. Candy Lane Cottonwood AZ 86326 Yavapai X X 4 928-639-6000
58 White Mountain Regional Medical Ctr 118 S. Mountain Avenue Springerville AZ 85938 Apache X X 7 928-333-4368
59 Yuma Regional Med. Center ADHS-CRS 2400 Avenue A Yuma AZ 85364 Yuma X 1 928-344-2000

ADHS-CRS – Arizona Department of Health Services Children’s Rehabilitative Services       NACP – Native American Cardiology Program
NAIHS – Navajo Area Indian Health Service PAIHS – Phoenix Area Indian Health Service       UPH – University Physicians Healthcare
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Arizona County Health Departments

Site Address City State Zip County Video Data RUCA 2000 Phone Number
1 Cochise County Health Department 1415 Melody Lane, Bldg A Bisbee AZ 85603 Cochise X 7 520-432-9400
2 Graham County Health Department 921 Thatcher Blvd. Safford AZ 85546 Graham X 4 928-428-3250
3 Pima County Health Department 130 W Congress B Level Tucson AZ 85701 Pima X 1 520-798-0600
4 Yavapai County Community Health Services 1090 Commerce Dr Prescott AZ 86305 Yavapai X 1 928-771-3122
5 Yavapai County Community Health Services 10 S. Sixth St Cottonwood AZ 86326 Yavapai X 4 928-639-8130
6 Yuma County Health Department 2200 W 28th Street Yuma AZ 85364 Yuma X 1 928-317-4625

Arizona TeleBehavioral Health Net Telehealth Sites

Site Address City State Zip County Video Data RUCA 2000 Phone Number
NARBHA-Northern Arizona Behavioral Health Authority

1 NARBHA 1300 S. Yale Street Flagstaff AZ 86004 Coconino X 1 928-214-2163
2 Apache Behavioral Health Services 249 W. Ponderosa Dr. Whiteriver AZ 85941 Navajo X 8 928-338-4811
3 Community Behavioral Health Svs 463 South Lake Powell Blvd. Page AZ 86040 Coconino X 7 928-645-5113
4 Community Behavioral Health Svs 850 E. Highway 89 Fredonia AZ 86022 Coconino X 10 928-643-7230
5 Community Counseling Centers 211 E. Third Street Winslow AZ 86047 Navajo X 7 928-524-6701
6 Community Counseling Centers 105 North Fifth Avenue Holbrook AZ 86025 Navajo X 7 928-524-6126
7 Community Counseling Centers 2550 Show Low Lake Rd Show Low AZ 85901 Navajo X 7 928-537-2951
8 Little Colorado Behav. Health Ctrs 470 W. Cleveland St. Johns AZ 85936 Apache X 7 928-337-4301
9 Little Colorado Behav. Health Ctrs 50 North Hopi Springerville AZ 85938 Apache X 7 928-333-2683
10 Mohave Mental Health Clinics 1743 Sycamore Ave. Kingman AZ 86401 Mohave X 4 928-757-8111
11 Mohave Mental Health Clinics 3505 Western Ave. Kingman AZ 86401 Mohave X 4 928-757-8111
12 Mohave Mental Health Clinics 2187 Swanson Lake Havasu City AZ 86403 Mohave X 4 928-855-3432
13 Mohave Mental Health Clinics 1145 Marina Blvd. Bullhead City AZ 86442 Mohave X 8 928-758-5905
14 Verde Valley Guidance Clinic 8 E. Cottonwood Street Cottonwood AZ 86326 Yavapai X 4 928-634-2236
15 West Yavapai Guidance Clinic 642 Dameron Drive Prescott AZ 86301 Yavapai X 1 928-445-5211
16 West Yavapai Guidance Clinic 3343 N. Windsong Prescott Valley AZ 86314 Yavapai X 1 928-778-6605
17 Ariz. Council of Human Service Providers 2100 N. Central Avenue Phoenix AZ 85004 Maricopa X 1 602-252-9363
18 Arizona State Hospital (ASH) 2500 E. Van Buren Phoenix AZ 85008 Maricopa X 1 602-220-6169
19 Mingus Center 636 N. Main St. Cottonwood AZ 86326 Yavapai X 4 928-639-4440
20 Mingus Center 3161 N. Windsong Prescott Valley AZ 86314 Yavapai X 1 928-759-9978

Cenpatico Behavioral Health of AZ
21 Cenpatico Behavioral Health of AZ 1501 W. Fountainhead, Ste 295 Tempe AZ 85282 Maricopa X 1 314-725-4706
22 Cenpatico Behavioral Health of AZ 495 N Pinal Parkway #103 Florence AZ 85232 Pinal X 4 480-458-8613
24 Community Intervention Associates (CIA) 3802 W 16th St Yuma AZ 85366 Yuma X 1 928-376-0026
25 SW BH Rim Guidance Center 404 W. Aero Drive Payson AZ 85541 Gila X 4 928-474-3303
27 EXCEL Child Services 3250 E. 40th St. Yuma AZ 85364 Yuma X 1 928-341-0335

CPSA-Community Partnership of Southern Arizona
28 Community Partnership of So. Arizona 4575 E. Broadway Tucson AZ 85711 Pima X 1 520-325-4268
29 CPSA Training Center 2502 N. Dodge Tucson AZ 85716 Pima X 1 520-618-8842
30 CPSA Country Club 600 S. Country Club Tucson AZ 85711 Pima X 1 520-618-8842
31 Casa de Esperanza 780 S. Park Centre Ave. Green Valley AZ 85614 Pima X 5 520-625-2273
32 CODAC 3100 N. 1st Ave. Tucson AZ 85719 Pima X 1 520-327-4505
33 COPE Behavioral Services, Inc. 101 S. Stone Tucson AZ 85701 Pima X 1 520-205-4372
34 Intermountain Ctrs for Human Dev. 7820 E. Broadway, Suite 100 Tucson AZ 85710 Pima X 1 520-721-1887
36 La Frontera 502 W. 29th St. Tucson AZ 85713 Pima X 1 520-884-9920
37 Marana Health Clinic 13644 N. Sandario Rd. Marana AZ 85653 Pima X 2 520-682-4111
38 Providence of Arizona, Inc. 620 N. Craycroft Tucson AZ 85711 Pima X 1 520-748-7108
39 Pantano Behavioral Health Services 5055 E. Broadway, C-104 Tucson AZ 85711 Pima X 1 520-623-9833
40 CPSA-Sierra Vista 999 E. Fry Blvd., Ste 109 Sierra Vista AZ 85635 Cochise X 4 520-417-9430
41 SEABHS-Sierra Vista 185 S. Moorman Sierra Vista AZ 85635 Cochise X 4 520-458-3932
42 SEABHS-Benson 590 S. Ocotillo Ave. Benson AZ 85602 Cochise X 7 520-586-7080
43 SEABHS-Benson 611 W. Union St. Benson AZ 85602 Cochise X 7 520-586-0800
44 Southeastern AZ Psych Health Facility 470 S. Ocotillo Ave. Benson AZ 85602 Cochise X 7 520-586-7737
45 SEABHS-Nogales 32 Blvd del Rey David Nogales AZ 85621 Santa Cruz X 4 520-281-9189
46 SEABHS-Douglas 1701 N. Douglas Avenue Douglas AZ 85607 Cochise X 4 520-364-1286
47 SEABHS-Safford 680 Eighth Street Safford AZ 85546 Graham X 4 928-428-4550
48 SEABHS-Bisbee 214 Bisbee Rd. Bisbee AZ 85603 Cochise X 7 520-432-7751
49 So. Arizona Mental Health Corp (SAMHP) 2502 N. Dodge, Suite 190 Tucson AZ 85716 Pima X 1 520-622-6000

The following sites comprise the Arizona TeleBehavioral Health Network and can be linked by video to any video sites on the Arizona Telemedicine Program network 
through an interconnection between the two networks at the Northern Arizona Behavioral Health Authority (NARBHA) administrative office in Flagstaff.  Additional 

telebehavioral health sites are located at the University of Arizona and the Arizona Department of Corrections.
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Arizona Correctional Telemedicine Sites

Site Address City State Zip County Video Data RUCA 2000 Phone Number
Arizona Department of Corrections

1 AZ DOC Director’s Office and ADC Inmate Health Services 1601 W. Jefferson St. Phoenix AZ 85007 Maricopa X X 1 602-542-5179
2 ASPC Douglas Route 191 and Airport Drive Douglas AZ 85608 Cochise X X 4 520-364-7521
3 ASPC Eyman SMUII,  4374 E. Butte Florence AZ 85732 Pinal X X 4 520-868-0201
4 ASPC Florence P.O. Box 3867 Florence AZ 85732 Pinal X X 4 520-868-4011
5 ASPC Lewis 26700 S. Hwy 85, PO Box 70 Buckeye AZ 85326 Maricopa X X 2 623-386-6160
6 ASPC Perryville 2014 N Citrus Rd Goodyear AZ 85336 Maricopa X X 2 623-853-0304
7 ASPC Safford 896 S. Cook Road Safford AZ 85548 Graham X X 4 928-428-4698
8 ASPC Tucson 10000 S. Wilmot Rd. Tucson AZ 85734 Pima X X 2 520-574-0024
9 ASPC Yuma 7125 E. Juan Sanchez Blvd. San Luis AZ 85349 Yuma X X 2 928-627-8871
10 ASPC Winslow 2100 South Highway 87 Winslow AZ 86047 Navajo X X 7 928-289-9551

Site Address City State Zip County Video Data RUCA 2000 Phone Number
Arizona Department of Juvenile Corrections

1 ADJC Central Office 1624 W. Adams Phoenix AZ 85007 Maricopa X X 1 602-542-4302
2 Adobe Mountain Secure Care Facility 2800 West Pinnacle Peak Rd Phoenix AZ 85085 Maricopa X X 1 623-869-9050
3 Black Canyon Secure Care Facility 24601 North 29th Ave Phoenix AZ 85085 Maricopa X X 1 623-780-1303
4 SW Reg. Juv. Corrections Complex 26701 South State Route 85 Buckeye AZ 85326 Maricopa X X 2 623-386-8000
5 Catalina Mtn Secure Care Facility 14,500 North Oracle Road Tucson AZ 85738 Pima X X 1 520-818-3484
6 Tucson Parole Office 151 S. Tucson Blvd Tucson AZ 85716 Pima X X 1 520-324-0610

Site Address City State Zip County Video Data RUCA 2000 Phone Number
Maricopa County Correctional Health Services

1 Administrative Offices 111 W. Monroe St., Suite 900 Phoenix AZ 85003 Maricopa X X 1 602-506-0897
2 Avondale Booking Station 920 E. Van Buren Avondale AZ 85323 Maricopa X X 1 602-876-0322
3 Madison Jail Intake 225 W. Madison Phoenix AZ 85003 Maricopa X X 1 602-876-0322
4 Mesa Booking Station 1840 S. Lewis St. Mesa AZ 85210 Maricopa X X 1 602-876-0322
5 Durango Jail 322 W. Gibson Lane Phoenix AZ 85009 Maricopa X X 1 602-876-0322
6 Towers Jail 3127 W. Gibson Lane Phoenix AZ 85009 Maricopa X X 1 602-876-0322

Site Address City State Zip County Video Data RUCA 2000 Phone Number
Pima County Institutional Health*

1 Pima County Adult Detention Center 1300 W. Silverlake Rd. Tucson AZ 85713 Pima X X 1 520-547-8176
2 Pima County Ajo Jail 1249 N Well Rd Ajo AZ 85321 Pima X X 7 520-547-8539

*includes UPH Hospital at Kino (see Hospital/Clinic site listing)

Arizona School Telehealth Sites

The Arizona Telemedicine Program Network provides network connections to the following schools:
Site Address City State Zip County Video Data RUCA 2000 Phone Number

1 Grey Hills High School Warrior Drive Tuba City AZ 86045 Coconino X 2 928-283-6271
2 Lowell Elementary School 1121 S. Third Ave. Phoenix AZ 85003 Maricopa X X 1 602-257-3904
3 Sopori Elementary School 5000 W. Arivaca Rd. Amado AZ 85645 Pima X X 2 520-398-2239
4 Tuba City High School Warrior Drive Tuba City AZ 86045 Coconino X 2 928-283-1045

The Arizona Telemedicine Program Network provides network connections to  Arizona Department of Corrections sites and Pima County jail sites.  Network to network 
connections facilitate connectivity with Arizona Department of Juvenile Corrections Sites and Maricopa County Correctional Health Services sites.
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Health Sciences Education and Research Sites

From it's location at the University of Arizona in Tucson, the Arizona Telemedicine Program originates videoconferencing throughout the facilities of the Colleges 
of Medicine, Nursing, Pharmacy and Public Health.  Many videoconferences are available through streaming video at http://video.biocom.arizona.edu/video/.  

Additionally, the Arizona Telemedicine Program connects to the following health sciences education and research sites:

Site Address City State Zip County Video Data RUCA 2000 Phone Number
1 Arizona Simulation Technology and Education Center 1501 N Campbell Room 4307 Tucson AZ 85719 Pima X X 1 520-626-8585
2 NAU College of Health Professions Bldg 66 Flagstaff AZ 86011 Coconino X 1 928-523-7009
3 Native American Cancer Research Partnership - UA 1527 E. Mabel Street Tucson AZ 85721 Pima X 1 520-626-0260
4 Native American Cancer Research Partnership - NAU Bldg 3 Flagstaff AZ 86011 Coconino X 1 928-523-7009
5 T-Health Institute 600 E Van Buren Bldg 2 Phoenix AZ 85004 Maricopa X X 1 602-827-2019
6 University of Arizona College of Medicine Phoenix 600 E Van Buren Bldg 1 Phoenix AZ 85004 Maricopa X X 1 602-827-2019
7 Yavapai College 1100 E Sheldon St Prescott AZ 86301 Yavapai X 1 928-772-5001

Western Region
Hospital/Clinic Sites

Nevada
Site Address City State Zip County Video Data RUCA 2000 Phone Number

1 PAIHS Southern Bands Health Center 515 Shoshone Circle Elko NV 89801 Elko X 4 775-738-2252
2 PAIHS Schurz Service Unit Drawer A Schurz NV 89427 Mineral X 6 775-723-2345

New Mexico
Site Address City State Zip County Video Data RUCA 2000 Phone Number

1 NAIHS Crownpoint Hospital 2 Hospital Road Crownpoint NM 87313 McKinley X X 10 505-786-5291
2 NAIHS Dzilth-Na-O-Dith-Hle Health Center 6 Road 7586 Bloomfield NM 87413 San Juan X 2 505-632-1801
3 NAIHS Gallup Indian Medical Center 516 Nizhoni Gallup NM 87301 McKinley X 4 505-722-1000
4 NAIHS Northern Navajo Medical Ctr Hwy North 666 Shiprock NM 87420 San Juan X X 2 505-368-6185
5 NAIHS Tohatchi Health Center Hwy North 666 Tohatchi NM 87325 McKinley X 5 505-733-8100

Utah
Site Address City State Zip County Video Data RUCA 2000 Phone Number

1 PAIHS Ft. Duchesne 2 Miles South of Bottlehollow Ft. Duchesne UT 84026 Uintah X 10 435-722-5122
2 Intermountain Shriners Hospital 1275 Fairfax Rd Salt Lake City UT 84103 Salt Lake X 1 801-536-3500

NAIHS – Navajo Area Indian Health Service PAIHS – Phoenix Area Indian Health Service       UPH – University Physicians Healthcare

The Arizona Telemedicine Program Network provides network connections to  Arizona Department of Corrections sites and Pima County jail sites.  Network to network 
connections facilitate connectivity with Arizona Department of Juvenile Corrections Sites and Maricopa County Correctional Health Services sites.
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 Holy Cross Hospital 
 Current Data Proposed Data 
  Connection  Connection RUCA 
  Code 
Taos

Current 
Site Name Address Zip Code Phone #   Video

 
 T1               4 
Penasco

NM 
Holy Cross Hospital 1397 Wiemer Road 87571 505-548-2742 

 
                                                 T1             10.5 
Taos

NM 
Penasco Clinic #24Highway 73 87553 (505) 537-5069                   

 
    T1                4 
Taos

NM 
Frist Born Program 118 Estes Rd, Suite G 87571 (505) 535-4384  

 
 T1             4

NM 
Enchanted Circle Health for Kids 123 Cruz Alta Road 87571 505-542-8384  
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HCH Estimated Schedule 
 Overall estimate is approximately 1 year from the time the grant is awarded.  
 First Quarter:  

o Establish Quality Improvement Team 
o Develop overall project plan, meeting schedules, communications plan 
o Develop individual entity work plans 
o Identify requirements for competitive bidding 
o Prioritize sites and interconnection points 
o Develop acceptance criteria and criteria for success 

  Second Quarter  
o Site Readiness Surveys 
o Equipment readiness 
o Competitive Bids for equipment, network services 
o Purchase equipment upgrades 
o Establish protocols for network interconnection  

 Third Quarter: 
o Complete bidding process 
o Contracts 
o Develop vendor rollout schedules 
o Site work, including personnel and systems readiness 

 Fourth-Fifth Quarter 
o Upgrading network sites and connecting all the locations will take approximately 

eight months from the time competitive bidding is complete. 
o Deployment training 
o Test network interconnections 
o Progress reports, course correction 

 Sixth Quarter 
o Review and assess 
o Report Progress 
o Plan for next two years 
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PMS Estimated Schedule  

 Overall estimate is approximately 11 months from the time the grant is awarded.  
 Month 1:  

o Establish Governance 
o Develop overall project plan, meeting schedules, communications plan 
o Develop individual entity work plans 
o Identify requirements for competitive bidding 
o Prioritize sites and interconnection points 
o Develop acceptance criteria and criteria for success 

  Month 2:  
o Site Surveys 
o Equipment readiness 
o Competitive Bids for equipment, network services 
o Purchase equipment upgrades 
o Establish protocols for network interconnection  

 Month 3: 
o Complete bidding process 
o Contracts 

 
o Develop vendor rollout schedules 
o Site work 

 Month 4-10 
o PMS estimates that the overall project of upgrading our network sites and 

connecting all the locations will take approximately six months from the time 
competitive bidding is complete. 

o Test network interconnections 
o Progress reports, course correction 

 Month 11 
o Review and assess 
o Report Progress 
o Plan for second year 
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Presbyterian Medical Services Head Start Site 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Aztec

 

 

 

 NM 
 Head Start - San Juan, Aztec 805 Maddox Ave 87410 505-334-8541 NONE T1 1 
Bernalillo NM 
 Head Start - Sandoval, Bernalillo 100 Ricardo Lane 87004 505-771-0647 48K muxed T1 1 
Bloomfield NM 
 Head Start - San Juan, Bloomfield 310 La Jara St. 87413 505-634-3843 48K muxed T1 2 
Chimayo NM 
 Head Start - Santa Fe, Chimayo State Rd. 98, #205A 87522 505-351-2266 NONE T1 4 
Cuba NM 
 Head Start - Sandoval –Cuba 50 County Road 87013 505-289-3211 NONE T1 10.4 
Espanola NM 
 Head Start - Santa Fe, Arroyo Seco 1840 N. Highway 285 87506 505-747-3353 NONE T1 2 
Estancia NM 
 Head Start - Torrance, Estancia 600 Tenth Street 87016 505-384-2302 48K muxed T1 2 
Farmington NM 
 Head Start - San Juan, Cottonwood 5888 Highway 4 87401 505-632-7887 NONE T1 1 
 Head Start /Early H S-Farmington,  900 S Carlton Ave 87401 505-327-7940 48K muxed T1 1 
 Little Feet CDC 375 Sky View Mesa #86A 87401 505-327-6885 28K muxed T1 1 
Kirtland NM 
 Head Start - San Juan, Kirtland 5 Road 6575 87417 505-598-0113 NONE T1 1 
Moriarty NM 
 Early Head Start - Torrance, Moriarty 704 Union St. 87035 505-832-2588 48K muxed T1 2 
 Head Start - Torrance, Moriarty 615 Union St. 87035 505-832-2588 NONE T1 2  
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Presbyterian Medical Services Head Start Site 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 

  Site Name Address Zip Code Phone #   Video Code

Mountainair NM 
 Head Start - Torrance, Mountainair 109 Sunset 87036 505-847-0547 28K muxed T1 10.4 
Nambe NM 
 Head Start - Santa Fe, Nambe State Rd. 503 #189 87506 505-455-3151 NONE T1 2 
Pena Blanca NM 
 Head Start - Sandoval, Pena Blanca P.O. Box 1398, No. 778  87041 505-465-2092 NONE T1 2 
Rio Rancho NM 
 Head Start - Sandoval, Rio Rancho 32 Unser Blvd 87124 505-891-5162 28K muxed T1 1 
Santa Fe NM 
 Head Start - Santa Fe, Valle Vista 08 Las Lomas Dr 87508 505-424-4438 NONE T1 2 
 La Communidad de los Ninos 1121 Alto St 87501 505-820-1610 28K muxed T1 1 
 Head Start - Santa Fe, Sweeney 501 Airport Rd 87507 505-474-5244 NONE T1 1 
 Head Start - Santa Fe, Manderfield 1150 Canyon Rd. 87501 505-982-4484 48K muxed T1 1 
 Head Start /Early H S-Santa Fe, Tierra 3908 Paseo del Sol 87507 505-438-4165 NONE T1 1  
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Presbyterian Medical Services 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Santa Fe - 
 Teen Health Center, SF High School /  2100 Yucca Road BLDG F- 87505 (505) 467-1081 768K Muxed T1 1 
Artesia NM 
 Artesia Health Resources / PMS 1105 Memorial Drive 88210 (505) 746-9848 YES 768K Muxed T1 4 
CARLSBAD NM 
 Carlsbad Family Health Center / PMS 2013 San Jose Blvd. 88220 (505) 887-2455 YES 768K Muxed T1 4 
 PMS/CARLSBAD SCHOOL BASED  3000 N. CHURCH 88220 (505) 234-3319 768K Muxed T1 4 
Cerrillos NM 
 Ortiz Mountain Health Center / PMS 08A Main Street 87010 505-471-6266 768K Muxed T1 2 
Cloudcroft NM 
 Sacramento Mountain Medical / PMS 102 Highway 82 88317 (505) 682-2542 768K Muxed T1 2 
Counselor NM 
 Counselor Clinic / PMS 9837 US HIGHWAY 550 87018 (505) 289-3291 None T1 10.4 
Cuba NM
 Ojo Encino Clinic / PMS #2 OJO ENCINO ROAD 87013 (505) 731-2284 768K Muxed T1 10.4 
 Torreon Clinic / PMS 2500  HIGHWAY 197 87013 (505) 289-3291 768K Muxed T1 10.4 
 Checkerboard Area Hlth System 6349 US HIGHWAY 550 87013 (505) 731-2268 YES None T1 10.4 
DEMING

 

 NM 
 DEMING HEALTH CENTER  205 E. HEMLOCK STREET 88030 (505) 546-4663 YES 768K Muxed T1 4 
Estancia NM 
 Esperanza Family Health Center 903 C 5th Street 87016 (505) 384-2777 YES 768K Muxed T1 2 
FARMINGTON NM 
 San Juan County Adolescent RTC 851 Andrea Drive Suite 4,  87402 (505) 564-4804 768K Muxed T1 1 
 Farmington Com Health ADMIN 608 Reilly 87401 (505) 326-9149 YES 768K Muxed T1 1  
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Presbyterian Medical Services 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
FARMINGTON NM 
 Farmington Com Health Center / PMS 1001-D  West Broadway 87401 (505) 326-9149 YES 768K Muxed T1 1 
 Totah Behavioral Health Authority /  1615 Ojo Ct. 87401 (505) 324-5855 YES 768K Muxed T1 1 
Gallup NM 
 WNMMG Gallup Clinic / PMS 610 N. 5th  Street 87301 (505) 862-7417 YES 768K Muxed T1 4 
 WNMMG Behavioral Health Gallup /  2025 East Aztec 87301 (505) 863-3120 YES 768K Muxed T1 4 
 PMS/ GALLUP TEEN HEALTH  1055 RICO STREET 87301 (505) 863-3821 768K Muxed T1 4 
Grants NM 
 WNMMG Grants Clinic / PMS 1217 Bonita Ave 87020 (505) 862-7417 YES 768K Muxed T1 4 
Jemez Pueblo NM 
 Jemez Springs Clinic / PMS 8372 HIGHWAY 4 87024 (505) 834-0802 768K Muxed T1 2 
Logan NM 
 Logan Family Health Center / PMS 600 Gallegos  Street 88426 (505) 487-5488 768K Muxed T1 10.6 
Loving NM 
 Loving Health Center / PMS 602 S. 4th Street 88256 (505) 745-3573 768K Muxed T1 5 
Magdalena NM 
 Magdalena Area Health Center / PMS 801 Tenth Street 87825 (505) 854-3162 768K Muxed T1 10.6 
Mountainair NM 
 Mountainair Family  Health Center /  105 East Pinon Street 87036 (505) 847-2211 YES 768K Muxed T1 10.4 
 PMS/ THE MUSTANG HEALTH  901 W. 3RD STREET 87036 (505) 847-2271 768K Muxed T1 10.4 
Quemado NM 
 Quemado Clinic / PMS Lopez Ave. 87829 (505) 773-4610 None T1 10 
Questa NM 
 Questa Health Center / PMS 2573 State Highway 522 87556 (505) 586-0331 YES 768K Muxed T1 10.2  
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 Presbyterian Medical Services 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA 
 Site Name Address Zip Code Phone #   Video Code 
Reserve NM 
 Catron County Med Center / PMS 1 Foster Lane / PO Box 710 87830 (505) 533-6456 YES 768K Muxed T1 10 
Rio Rancho NM 
 Rio Rancho Family Health Center  1424 Deborah SE Suite 101 87124 (505) 896-0928 YES 768K Muxed T1 1 
SANTA FE NM 
 Santa Fe Community Guidance  820 Paseo de Peralta 87505 (505) 986-9633 768K Muxed T1 1 
 College of Santa Fe / PMS 1600 St. Michael's Drive   La 87505 (505) 995-9550 768K Muxed T1 1 
 SF Community Guidance Center  820 Paseo de  Peralta Suite  87501 (505) 986-9633 768K Muxed T1 1 
 SF Community Guidance Center/ Care  2052 Galisteo St. 87504 (505) 473-6574 768K Muxed T1 1 
SOCORRO NM 
 Socorro Community Health Center /  1300 Enterprise 87801 (505) 835-4444 YES 768K Muxed T1 7 
Thoreau NM 
 WNMMG Thoreau Health Care / PMS 18 Navarre Blvd. 87323 (505) 862-7417 YES 768K Muxed T1 10.5 
Tucumcari NM 
 Quay County Primary Care / PMS 1302 East Main Street 88401 (505) 461-2200 768K Muxed T1 7 
Tularosa NM 
 Tularosa Medical Center / PMS 111 Central Avenue 88352 (505) 585-1250 768K Muxed T1 5 
Springer NM 
 SOUTH CENTRAL COLFAX  615 Prospect Ave 87747 (505) 483-2443 768K Muxed T1 10  
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Presbyterian Medical Services Area of Coverage
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Year 1 
• Comply with Federal Acquisition Requirements (FAR) 
• Author a Performance Based Scope of Work (PBSOW) for Mesh WAN topology Hardware 

(HW) 
• Compete the PBSOW for a Contractor 
• Coordinate with partnerships, collaborations and the brain trust 
• Purchase Cisco equipment for WAN / LAN 
• Order leased circuits 
• Purchase and Install routers for two sites  
• Enroll existing and new leased circuits with the Universal Service Administration Company 

(USAC) 
• Complete Network Design Phase I 

 
Year 2 

• Complete Network Design Phase II 
• Order leased circuits  
• Enroll leased circuits with the Universal Service Administration Company (USAC) 
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Sangre De Cristo Community Health/SBIRT 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Albuquerque

 

 NM 
 First Choice - South Valley 2001 Centro Familiar Blvd  87105 (505) 873-7400 YES T1 1 
 IHS - ABQ Admin 2301 Crerry Tree Lane 87105 (505) 873-0651 YES T1 1 
 NM Technet - ABQ 5921 Jefferson NE 87109 505-247-1345 YES T1 1 
Anthony NM 
 LCDF - Anthony 855 N Main 88021 (505) 882-5706 YES T1 1 
Chaparral NM 
 LCDF Chaparral 510 Lisa 88081 (505) 824-0820 YES T1 2 
Dulce NM 
 IHS - Dulce 12000 Stone Lake Rd. 87528 505-248-4106 YES T1 10 
Edgewood NM 
 First Choice 8 Medical Center Rd. 87015 505-261-3406 YES T1 2 
Espanola NM 
 Santa Clara Health Center Rr5 Box 446 87532 (505) 753-9421 T1 4 
 HCNNM Admin - Espanola 620 Coronado St. 87532 505-579-4255 YES T1 4 
Grants NM 
 PMS - Grants 217 Bonita St. 87020 (505) 862-7417 YES T1/DS1 4 
Las Cruces NM 
 LCDF Admin - Las Cruces  1100 South Main 88005 (505) 526-1105 YES T1 1 
 LCDF East Mesa - Las Cruces 8600 Batan Memorial East 88011 (505) 373-9202 YES T1 1 
Las Vegas NM 
 HCNNM - Las Vegas P.O. Box 9000 87701 505-425-6788 YES T1 4 
Lordsburg NM 
 HMS - Lordsburg 500 Demoss St 88045 505-542-8384 YES T1 7  
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 Sangre De Cristo Community Health/SBIRT 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Pecos NM 
 Pecos High school P. O. Box 368 87552 (505) 757-4720 T1 2 
Raton NM 
 Public Health 226 E 4th. Ave 87740 505-445-3601 YES T1 7 
Santa Fe NM 
 Sangre de Cristo Health Partnership 1441 S. St. Francis Dr. 87505 505-983-8011 YES T1 1 
Silver City NM 
 HMS - Silver City 114 W 11th St. 88031 505-388-1511 YES T1 4 
Taos NM 
 Public Health - Taos P.O. Box 250 87575 505-758-2073 YES T1 10 
 Taos Public Health Center 1400 Weimer Road 87571 (505) 758-2073 YES T1 4 
Zuni NM 
 Zuni Community Health Center P.O. Box 467 87327 505-728-5723 YES T1 5  

 SBIRT/DOH School Based Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Shiprock NM 
 Shiprock Career Preparatory West Hwy 64 87420 505) 368-4984 YES T1 7.3 
Silver City NM 
 Silver City High School 3200 North Silver Street 88061 505-388-1563 YES T1 4 
Taos NM 
 Taos Middle School 235 Paseo Del Canon E 87571 505) 737-6000 YES T1 4 
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 SBIRT/DOH School Based Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Belen NM 
 Belen High School 1619 W Delgado Ave 87002 (505) 966-1300 YES T1 4.2 
Carlsbad NM 
 Carlsbad High School 3000 W Church St 88220 505) 234-3319 YES T1 4 
Cuba NM 
 Cuba Middle School 50 County Road 13 87013 505) 289-3211 YES T1 10.4 
Des Moines NM 
 Des Moines High School 1 Frances St. 88418 505) 278-2611 YES T1 10 
Dulce NM 
 Dulce High School P.o. Box 547 87528 (505) 759-3282 YES T1 10 
Espanola NM 
 Espanola CV Middle School 1111 El Llano Road 87532 (505) 753-7357 YES T1 4 
Gadsden NM 
 Gadsden High School Route 1, P. O. Box 268 88021 505) 882-6300 YES T1 1 
Gallup NM 
 Gallup High School 1055 Rico St, 87301 (505) 721-2500 YES T1 4 
Las Vegas NM 
 West Las Vegas High School 157 Moreno St 87701 (505) 426-2500 YES T1 4 
Pojoaque NM 
 Pojoaque High School 1574 State Road 502 87506 (505) 455-2234 YES T1 2 
Santa Rosa NM 
 Santa Rosa High School 717 S 3rd St 88435 (505) 472-3422 YES T1 7  
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9
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 osed Data 
 nnection RUCA  
 Code 
Estancia

State of New Mexico Department of Corrections 
Dept of Corrcetions 

Current Data Prop
Current  Connection  Co

Site Name Address Zip Code Phone #   Video 
 NM

 2 
Grants

 
Torrence County Detention(TCDF) P. O. Box 837 87016 (505) 384-2711 YES T1 

 NM
 4 
 4 
Hagerman

 
Western NM Correctional(WNMCF) PO Drawer 250 87020 (505) 384-2711 YES T1 
NM Womens Correctional(NMWCF) 17000 East Old Highway 66 87020 505-827-8667 YES T1 

 NM
 10.5 
Hobbs

 
Roswell Correctional Center (RCC) 578 W. Chickasaw Rd 88232 505-827-8667 YES T1 

 NM
 5 
Las Cruces

 
Lea County Correctional(LCCF) 6900 W. Millen 88244 505-827-8667 YES T1 

 NM
 1 
Los Lunas

 
S. NM Correctional (SNMCF) 1983 Joe R. Silva Blvd. 88004 505-827-8667 YES T1 

 NM
 2 
Santa Fe

 
Central NM Correctional(CNMF) 1525 Morris Rd 87031 505-827-8667 YES T1 

 NM
 1 
Santa Rosa

 
Pennitentary of NM PO Box 1059 87504 505-827-8667 YES T1 

 NM
 7 

 
Guadalupe County Correctional PO Box 520 88435 505-827-8667 YES T1  
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 State of New Mexico Department of Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Alamogordo NM 
 Alamogordo Health Office 1207 8th Street 88310 (505) 344-4673 T1 4 
Albuquerque NM 
 Scientific Laboratory 700 Camino de Salud NE 87196 (505) 841-2543 YES T1 1 
 ABQ NW Valley Health Office 7704 Second St NW 87017 505 841.8978 YES T1 10.5 
 Alamosa Center Public Health Office 6900 Gonzales SW 87121 505-831-2534 T1 1 
 Sequoyah Adolecent Treatment Center 3405 W Pan American Fwy  87107 (505) 344-4673 YES T1 1 
 ABQ SW Valley Health Office 2001 Centro de Familiar SW 87105 (505) 894-4200 YES T1 1 
 Stanford Health Office 1111 Stanford NE 87106 (505) 894-4200 YES T1 1 
 ABQ SE Valley Health Office 7525 Zuni SE 87109 (505) 344-4673 T1 1 
 BCCP HSB 625 Silver SW 87102 (505) 344-4673 YES T1 1 
 Turquoise Lodge - Drug and Alcohol  6000 Isleta Blvd SW 87105 505 841.8978 YES T1 1 
Anthony NM 
 Anthony Health Office 865 North Main 88021 (505) 537-3302 T1 1 
Artesia NM 
 Artesia Health Office 111 N. 1st St 88210 (505) 344-4673 T1 4 
Belen NM 
 Belen Health Office PO Box 686 87002 (505) 344-4673 T1 4.2 
Bernalillo NM 
 Bernalillo Health Office County Courthouse 87004 (505) 344-4673 T1 1 
Bloomfield NM 
 Bloomfield Health Office 903 W. Broadway 87413 (505) 344-4673 T1 2 
Carlsbad NM 
 Carlsbad Health Office 1306 West Stevens 88220 (505) 537-3302 T1 4  
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 State of New Mexico Department of Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Carrizozo NM 
 Carrizozo Health Office PO Box 128 88301 (505) 344-4673 T1 10.6 
Chama NM 
 HCNNM-CHAMA 211 NORTH PINE 87520 (505) 756-2143 YES T1 10 
Chaparral NM 
 Chaparral Health Office 112 Lisa Box 104 88021 (505) 537-3302 T1 1 
Clayton NM 
 Clayton Health Office 100 Court St. 88415 (505) 344-4673 T1 10 
Clovis NM 
 Clovis Health Office 1216 Cameo 88101 (505) 537-3302 YES T1 4 
Cuba NM 
 Cuba Health Office PO Box 880 87013 (505) 344-4673 T1 10.4 
Deming NM 
 Deming Health Office 215 S. Silver 88030 (505) 344-4673 T1 4 
Dexter NM 
 Dexter Health Office 206 S. Monroe 88230 505 841.8978 T1 10.2 
Espanola NM 
 Espanola Health Office Rt 3 Box 348 87532 (505) 344-4673 T1 4 
Estancia NM 
 Estancia Health Office County Court House 87016 (505) 344-4673 T1 2 
Farmington NM 
 Farmington Health Office 744 W. Animas 87401 (505) 344-4673 YES T1 1  
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State of New Mexico Department of Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Fort Sumner NM 
 Ft. Sumner Health Office 514 Ave. C 88119 (505) 344-4673 T1 10 
Ft. Bayard NM 
 Ft Bayard Med Center 100 Calle de Centro 88036 (505) 537-3302 YES T1 6 
Gallup NM 
 Gallup Health Office 1919 CollegeDr 87301 (505) 344-4673 T1 4 
Grants NM 
 Grants Health Office 515 W High Street 87020 (505) 894-4200 T1 4 
Hatch NM 
 Hatch Health Office 112 West Railroad 87937 (505) 537-3302 T1 10.4 
Hobbs NM 
 Hobbs Health Office 1923 N Del Paso, Suite B 88240 (505) 344-4673 YES T1 4 
Las Cruces NM 
 Las Cruces Health Office 1170 N. Solano, Suite A 88001 (505) 894-4200 YES T1 1 
 East Mesa Health Office 5220 Holman Rd. 88012 (505) 537-3302 T1 1 
Las Vegas NM 
 Mora Health Office PO Box 187 87732 (505) 344-4673 T1 10.5 
 Las Vegas Health Office 18 Gallegos Rd 87701 (505) 344-4673 YES T1 4 
Lordsburg NM 
 Lordsburg Health Office 500 East 13th St. 88045 (505) 537-3302 T1 7 
Los Alamos NM 
 Los Alamos Health Office 3917 W. Road 87544 (505) 344-4673 T1 4 
Los Lunas NM 
 Los Lunas Health Office 1000 Main St. NW, Bldg #3 87031 (505) 344-4673 YES T1 2  
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 State of New Mexico Dept of Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Lovington NM 
 Lovington Health Office 302 North 5th St. 88260 (505) 344-4673 T1 7.4 
Moriarty NM 
 Moriarty Health Office P.O. Box 2460 87035 (505) 344-4673 T1 2 
Portales NM 
 Portales Health Office 1515 W. Fir 88130 (505) 344-4673 T1 4 
Raton NM 
 Raton Health Office 226 East 4th St. 87740 505 841.8978 T1 7 
Reserve NM 
 Reserve Health Office PO Box 256 87830 (505) 344-4673 T1 10 
Rio Rancho NM 
 Rio Rancho Health Office 224-A Unser Blvd 87124 505 841.8978 YES T1 1 
Roswell NM 
 Roswell Health Office 200 E, Chisum 88203 (505) 344-4673 YES T1 4 
Roy NM 
 Harding County Health Office County Courthouse 87743 (505) 344-4673 T1 10 
Ruidoso NM 
 Ruidoso Health Office 105 Kansas City Road 88345 (505) 537-3302 T1 7 
Santa Fe NM 
 Santa Fe Health Office 605 Letrado 87402 (505) 344-4673 YES T1 1 
Santa Rosa NM 
 Santa Rosa Health Office 117 Third St 88435 (505) 894-4200 T1 7 
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 State of New Mexico Department of Health 
 Current Data Proposed Data 
 Current  Connection  Connection RUCA  
 Site Name Address Zip Code Phone #   Video Code 
Silver City NM 
 Silver City Health Office 2610 N Silver St. 88062 (505) 344-4673 T1 6 
Socorro NM 
 Socorro Health Office 214 Neel Ave.NW 87801 (505) 537-3302 YES T1 7 
Sunland Park NM 
 Sunland Park Health Office PO Box 390 88063 (505) 894-4200 T1 1 
T or C NM 
 T or C Health Office 201 East 4th 87901 (505) 344-4673 T1 7 
Taos NM 
 Taos Health Office 105 Albright St, Suite B 87571 (505) 344-4673 YES T1 4 
Tierra  NM 
 North Rio Arriba Health Office/WIC P.O. Box 250 87575 (505) 344-4673 T1 10 
Truth or  NM 
 NM Veterans Home 992 S. Broadway 87901 (505) 894-4200 YES T1 7 
Tucumcari NM 
 Tucumcari Health Office 402 Miel de Luna 88401 (505) 344-4673 T1 7  
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Santa Fe Metropolitan Network 

 
 

New Mexico State Owned & Proposed Networks 
 

State Owned Network 

The fiber, digital microwave and MAN 
initiatives converge with the use of MPLS 
to provide a high capacity, reliable and 
consolidated State wide network 
infrastructure to meet the continually 
growing needs of State agencies and to 
foster economic development throughout 
the State. 
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New Mexico State Owned Networks 
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Network Modeling by LANL 
Our design philosophy stems from networks optimized in the process of adaptation in 
biological systems. The brain represents the most complex of biological system known to 
us, consisting of about 20 billion interconnected neurons. Sets of neurons form smaller 
functional networks, which in the language of Marvin Minsky (Minsky, 1986) form 
agents capable of performing specific tasks. There is an abundance of local, short-range 
connections, and they are the structural basis for the development of local functional 
networks. The agents form societies, and these communicate among themselves to create 
the marvelous capabilities of the brain. Communication in the brain is energetically 
expensive (Chklovskii et al., 2002), and the brain architecture reflects the optimization of 
the circuits to meet the energy limitations and at the same time to effectively perform the 
functions required by the environment for survival and prosperity.  
 
A small percentage of long-range connections between distant agents greatly reduces the 
minimal path between any two neurons. This pattern of short-range and long-range 
connections is optimal for selectively biasing the communication of local and global 
networks (Chklovskii et al., 2002, Laughlin and Sejnowski, 2003). The basic architectural 
principles that the brain uses in the long-range connectivity vary little across humans. For 
example, the onset of the primary brain response to a visual stimulus is 60 ms after the 
stimulus onset and the variation in that number is related to the distance between the 
retina and the primary visual cortex, which is at the back of the brain. This is an example 
of a large-scale connection. The information travels very fast along such connections, and 
once the information travels to the visual part of the brain, it is processed locally. The 
local processing is performed by neurons in close proximity, and the connection speed 
between them is much slower reflecting the information processing speed of the neurons.  
 
The connections need not be faster than the speed limit set by the processing time of the 
neurons. In the language of modern computers, the motherboard bus doesn’t need to be 
faster than the information processing in the CPU and the RAM. Fortunately for us we 
possess the mathematical tools for analysis of such architectures (Strogatz, 2001), and we 
will use these mathematical tools in our network design and assessment of the network 
operation in different situations. 
 

Agent-based models are mathematical abstractions of distributed systems consisting of 
many units forming an interconnected web. Each unit’s physical properties are mapped 
onto the mathematical quantities characterizing the agent. In the case of a computer 
network, the agent can be the facility at a given location. The properties of this facility, 
like the time of operation, number of people at the facility, type and number of medical 
equipment, type and number of computers, etc., are mapped onto mathematical variables. 
The connections between different facilities and the connection throughputs are mapped 
on the network properties (links) formed by the agents. 
  
A typical simulation involves an initial state of the system and a given scenario. The 
system is evolved based on an algorithm involving both deterministic and stochastic 
components. At predetermined intervals of time, the results of the operation of network 
are analyzed. The C++ programming language is particularly well designed for such 
applications. In C++ the abstract agent is programmed as a class, and the particular 
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agents representing the medical facilities are instances of this class. The operations on the 
agents are the methods defined in this class. C++ is also fast compiled language that 
allows large number of agents to be efficiently simulated. Using C++ will allow us to 
simulate networks the size of the United States as well as networks spanning the Earth. 
 

In this proposal we will focus on three “real life” scenarios of great importance to our 
Nation: Pandemics occurring in the U.S., large-scale forest fires, and severe earthquakes. 
Each of these scenarios have different disaster relief requirements and will load the 
network in a different way allowing us to better assess our network design. A major issue 
in computational studies like this is the validation of the model and the results. We plan 
to perform small-scale experiments to validate our approach. 
 
Our data analysis will be based on irreducible frequent pattern analysis (IFPA), which has 
been used to analyze transaction databases. The exchange of information between 
network nodes can be viewed as information transactions at a given time. Each 
information exchange forms a bimodal transaction, sending information by the first node 
and accepting information by the receiving node or nodes. Each of these can be 
quantified by numbers between 0 and 1, with 0 corresponding to complete failure and 1 
to a complete success. Frequent patterns are transfer patterns that occur often in the 
operation of the network and the irreducible frequent patterns correspond to patterns that 
cannot be decomposed into a sum of other simpler patterns.  

Network Assessment 

Any computer network can be represented by a set of nodes and the links between these 
nodes (Fig. 1). In mathematical terms, the nodes and , links form a graph. Data flows 
along the links with given speed determined by the physical properties of the 
transmission lines or communication equipment in the case of microwave or laser 
transmission. To evaluate the functioning of a complex network, which depends on the 
multiple human and equipment factors as well as the evolution of a particular real life 
scenario, we will separate the system into functional components.  

First we will evaluate the network capabilities only taking into account the geographical 
location of the network nodes and the transmission speed between these nodes. We will 
run a set of communication test patterns to identify the bottlenecks in the network. These 

bottlenecks are architectural features and we will 
resolve them by either increasing the band-width of 
the slow links or by including new links. At this 
stage we have evaluated the connections between the 
medical facilities alone.  

The next network component is the operation of each 
node. In our application, each node has its own 
specific architecture that depends on the medical and 
computer equipment present at the given location, 
the number and hours of operation of the medical 
and computer experts, etc. For each location we will 
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generate a table reflecting the characteristics of a medical facility and the characteristics 
of its location (Table 1). Lookup in this table will be used during the simulation of the 
disaster events at each location. In a given scenario, it is possible that the communication 
bottlenecks are not in the network capabilities, but in the human acquisition and 
processing of data. For example if a given location has a large demand for X-ray scans, 
the transmission speed might be adequate between  

that location and the target location, but the 
medical facility might not have the ability to obtain 
the necessary X-ray scans in a short time at the 
necessary volume. We therefore need to evaluate in 
each of the three chosen scenarios the data loading 
speed onto the network at each location. This 
evaluation will be performed using the data from 
the location specific table.  

Fig. 1 An example of a network 
in New Mexico. 

Table 1. Example of a lookup table 

Simulations 

To optimize 
the network design, we will 
implement a mathematical 

model of three different real life scenarios in an emergency response 
in the participating states and a distant state. Our results will be specific to the local 
network capabilities, but it can be applied to any other set of states as well as the whole 
country or countries. The simulation of every individual taking part in a given emergency 
situation with the subjective behavioral specifics of each individual is currently an 
impossible task. However in an emergency, people behave in a similar manner that can 
be categorize based on their age, role, location, medical state, etc. This is the strategy 
used in agent-based simulations of pandemics, and we will adapt that strategy here. The 
categories of people in the simulations interact with the environment and this interaction 
determines the dynamics at the medical facilities. Examples of these factors include the 
state of the roads, time of the day, state of the local communication network, and 
weather.  

Location 
coordinates 

13,187 

Human resources 5 
Equipment type 1 4 
Equipment type 2 12 
Time of operation 9-5 
Connection nodes 
with speed 

14,165:1Mb/s; 
12,123:2kb/s 

Number of people 
serviced by the 
node 

23000 
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Data Analysis 

To analyze the data from the simulations, we will use a powerful approach applied in 
fraud discovery in transaction databases. Each data transmission can be quantified by a 
real number between zero and one. One corresponds to complete transmission and zero to 
complete failure. Given patterns of transactions taking place during a small interval of 

matrices representing successive time intervals of the network operation. Each of these 
matrices can be digitized and mapped onto a vector, which represents a given transaction
(Fig. 2). To analyze the patterns of a large number of transactions is very hard, but within 
the set of all transactions, there is a relatively small subset called irreducible frequent 
patterns. These cannot be reduced to a sum of other simpler patterns—they are 
irreducible frequent patterns that characterize the network operation. This is a co
developed at LANL that has proven extremely effective in pattern analysis. 

time can be represented by a matrix or a table. A full operation of the network is a set of 

 

ncept 
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Network Optimization 

The analysis of irreducible frequent patterns leads to the identification of bottlenecks, 
robustness of sub-paths, weaknesses and strengths in the network, etc. The analysis can 
also tell us how flexible a network needs to be to efficiently accommodate different 
emergency situations. We will use this information to modify the existing networks and 
iterate the modeling-analysis-modification procedure to obtain optimal networks, in terms 
of types of hardware but also connectivity, re-routing and other properties. The results of 
this iterative process will be quantified by the values of a cost-function. The extrema of 
this cost function correspond to optimal performance of the network. We will use 
appropriate optimization methods like simulated annealing, Monte Carlo simulations, and 
genetic algorithms to find optimal solutions to the network architecture. We expect to 
find different optimal network configurations for different scenarios. We will choose the 
network architecture that simultaneously serves all three different rescue efforts in the 
most optimal manner. 
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