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Welcome and 
Introduction 


Speaker: 
Bart Bretsch, P.E. 
President 
Yates Engineering Services, LLC 







ACE Purpose and History 
• Association of Communication Engineers 
• Founded in 1950 (one year after start of REA Telephone program in 1949) 
• A national non‐profit association of firms providing professional 


engineering services to the telecommunications industry.  
• One of ACE’s primary objectives:  To maintain professional standards as 


legally required and as outlined in the code of ethics of the National 
Society of Professional Engineers. 


• ACE serves the telecommunications industry through coordination efforts 
with various professional organizations, industry associations and 
government agencies to advance and maintain initiatives, contracts, 
standards, and practices of benefit to the industry as a whole.  
 
 


 
 







ACE Communication Partner Results  
Before ACE After ACE 







Professional Engineering 


• Why do states license engineers and regulate engineering firms? 
• To protect the health, welfare and safety of the public by ensuring the 


practice of engineering is only carried out by qualified persons 
• PE license requires combination of education, experience and exams 
• Only firms with a PE in responsible charge may offer engineering services 
• Most states require a certificate of authorization (COA), which lists names and 


license numbers of individuals in responsible charge 
• Engineer in responsible charge must be full-time employee 
• http://ace-engineers.com/links/  “How to Verify PE License” 
• All of this leads to Accountability 



http://ace-engineers.com/links/





Telecommunications Engineering 


• Includes elements of: 
• Electrical, electronics and communications  
• Information and traffic theory 
• Civil, construction, structural 
• Mechanical,  materials 
• Computer networking 
• Industrial - project management & engineering economics 
• Project Management – art of balancing budget, schedule, and quality 
• Environmental 


 







Telecom 
Engineering 
• Public Safety is often a clear 


consideration: e.g. construction in 
proximity to other critical utilities, 
communication facilities, towers 
and grounded infrastructure. 


• To Plan, design and implement  
telecommunications 
infrastructure requires 
understanding and proper 
application of: 


•  the National Electrical Safety 
Code (NESC)  


•  National Electrical Code (NEC). 







America’s Infrastructure Scores a D+ 







PE’s Role in 
Infrastructure 
Deployment 
 


“Professional engineers 
provide critical expertise and 
serve an essential and unique 
role in this process as the 
individual in the decision 
chain who has a duty that 
puts public safety first and 
overrides competitive, 
deadline-driven or short-
sighted budgetary 
pressures. ” 







ACE Members committed to the NSPE 
Code of Ethics 
• NSPE Ethics (at http://www.nspe.org/resources/ethics/code-ethics ) 


• Hold paramount public safety, health & welfare 
• Perform services only in areas of competence 
• Issue public statements only in objective and professional manner 
• Act for each client as faithful trustee 
• Avoid deceptive acts 
• Conduct self honorably, responsibly, ethically and lawfully so as to enhance 


the honor and reputation of the profession 
• Disclose known and potential conflicts 
• Not soliciting or accepting valuable consideration from third parties such as 


vendors and contractors 
• Confidentiality 



http://www.nspe.org/resources/ethics/code-ethics





ACE Activities in support of Rural 
Telecom 
• ACE maintains dialogue and coordination with industry organizations 


• NTCA  
• Labor rate trends in Broadband Network Deployment 
• Data privacy and Cybersecurity 


• PCCA (Power & Communications Contractors Assoc.) 
• Better Facility Damage Reporting 
• Permit costs and delays in Public ROW 


• Recent ACE activities with RUS 
• ACE comments on RUS contract, unit and procedure updates  


• RD Apply 
• FCC CAF II Auction rules  
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Project Financing 
Michael C. McGannon, PMP 
Engineering Associates, LLC 







Public Funding Options 
 RUS Telecommunications Infrastructure Loans & Loan Guarantees 
 RUS Rural Broadband Access Loans & Loan Guarantees 
 RUS Community Connect 
 RUS Distance Learning & Telemedicine Grants 
 Connect America Funds 
 Omnibus Funded Rural Broadband Pilot 


 
 







Telecommunications  
Infrastructure Loans & Loan Guarantees 
Traditional RUS Loan Program, provides financing for the 
Construction, Maintenance, Improvement and Expansion of 
Telephone Service and Broadband in Rural Areas 
 Open to most entities that provide Telecommunications 


Service in Qualified Rural Areas 
 Eligible Rural Areas have a population of 5,000 or less 
 Applicants must be the Recognized Telecommunications 


Provider unless the area has no Telecommunications 
Facilities 
 Direct Loans, Loan Guarantees, or Potentially Hardship 


Loans 


 







Rural Broadband Access  
Loans & Loan Guarantees 
 Provides Loans and Loan Guarantees for the  
Costs of Construction, Improvement, or Acquisition  
of Facilities and Equipment to Expand Broadband  
Services into Eligible Rural Areas 
 Open to both Non-Profit and For-Profit Organizations, but not Individuals or Partnerships 
 At least 15% of the Households in the Proposed Funded Service Area must be Unserved 
 Cannot be three or more Incumbent Service Providers 
 Cannot Overlap with the Service Area of Current RUS Borrowers or Service Areas Previously 


Funded by RUS 
 Direct Loans; Application Deadline is September 30, 2018 


 







Community Connect Grants 
 Funds Broadband Deployment into Rural Communities  
that are not Economically Viable for the Service Provider to Deliver  
 Open to Non-Profits, For-Profit Corporations, State & Local Governments, and Federally 


Recognized Tribes 
 Rural Areas with no Existing Broadband Speed of at least 10 Mbps Downstream and 1 


Mbps Upstream are eligible 
 Competitive Application Process 
 100% Grant Money, but 15% Match Required 
 Must cover 100% of Residential and Business Customers in Serving Area at 25 Mbps 


Downstream and 3 Mbps Upstream 
 Must provide two years of Free Broadband Service to Participating Critical Community 


Facilities 
 Up to 10% of the money, not to exceed $150,000, may be used for a Community Center 


that provides free Online Access to the Public 
 Application Deadline is May 14, 2018 


 







Distance Learning &  
Telemedicine Grants 


Helps Rural Communities to use Telecommunications to 
Improve Education or Health Care 
 Open to most entities that provide Education or Health 


Care through Telecommunications 
 100% Grant Money from $50,000 to $500,000 but 


requires a 15% Match 
 Competitive Application Process 
 Grant Money can be used to purchase Eligible Capital 


Assets and acquire Technical Assistance and Instruction 
for using the equipment 
 Application Deadline is June 4, 2018 







FCC Connect America Funds 


CAF I - 2013 
 Five Price Cap Carriers Accepted 


Funding 
 Total of $255 Million over Six Years 
 4/1 Mbps Service Required 


CAF II -  
 Ten Price Cap Carriers Accepted Funding 
 Total of $1.5 Billion over Six Years 
 10/1 Mbps Service Required 


 
 







FCC CAF II Reverse Auction 


Up to $1.98 Billion over 10 years 
Bids Accepted at Four Service Tiers 
Weighted more Heavily to Offers 


with Higher Broadband Speeds and 
Low Latency 
Application Filings Closed on March 


30th 
Bidding to Begin on July 24, 2018 


 
 







Rate-of-Return – 
ACAM and Legacy Funding 


Rate of Return Carriers Selected Between these Two Programs 
in 2017 
$2.2 Billion is Allocated Annually to These Programs 
ACAM is Ten Year Program; Legacy if Five Year Program 
Each Program has Specific Broadband Build-Out 


Requirements 
 


 







Potential Opportunities in 
the Future 







2018 Omnibus -  Rural Broadband Pilot 


$600 Million allocated in 2018 Omnibus for Rural Broadband 
 Loans and Grants to be administered by RUS 
Eligible Areas include Populations of 20,000 or less that 


significantly lack access to 10/1 Mbps Broadband 
Area cannot be served by an RUS borrower 
No significant restrictions on who can apply, Required speeds not 


stipulated yet, Funding can be loan, grant, or both 
USDA instructed to expedite program delivery but funds can be 


spent after the end of this Fiscal Year. 







Potential Infrastructure Proposal 
Potential $250 Billion Infrastructure Bill has been 


discussed and could be included in 2019 budget 
Current Proposal is for Block Grant Funds to States 
As much as $50 Billion to be set aside for Rural 


Counties 
Broadband would compete with other projects, such 


as bridges, highways, sewer 
 
 







Remote Areas Fund 
 Defined as Census Blocks Unserved by 10/1 Mbps that do not 


Receive a Winning Bid in the CAF II Auction 
 These will be the Areas that are the Most Expensive to Serve 
No Money Allocated Yet and no Additional Information is 


Likely Until after the CAF II Auctions are Complete 
 
 







CAF III 


High Cost Price Cap Carrier Service Territories where CAF 1 Funding 
will expire in 2020 
 $1.6 Million per Year will Become Available and Funds are Expected 


to be Used for a Competitive Bidding Process most likely Similar to 
the CAF II Auction Taking Place this Year 
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NEC / NESC 2017  
Speaker: 
 Dean L. Mischke, P.E., V.P. 


Finley Engineering Company, Inc. 







Disclaimer 
 The following presentation is the 


opinion of Dean Mischke and has 
not been verified with NFPA or IEEE. 
 The changes discussed in this 


presentation are not all inclusive and 
each reader is responsible for 
reviewing the Code to determine 
their exact application and full 
extent of the changes. 


 







Purpose of Grounding and Bonding 
 Primary function of grounding and bonding 


is the protection of the customer and 
maintenance personnel from lightning, 
induced voltages, or direct contact with 
electrical supply circuits. 


 


 Secondary Function of grounding and bonding 
is to reduce the amount of damage the 
communication facilities from lightning, 
induced voltages, or direct contact with 
electrical supply circuits.  


 







Purpose of Grounding and Bonding 
 Finally, to comply with NEC and NESC. 
 







And we all try to follow directions, right?? 


https://onsizzle.com/i/meanwhile-in-florida-the-alligators-have-
developed-sign-making-skills-11268488 







https://archive.org/details/circularofbureau49unse 


National Electric Safety 
Code: NESC 


Governed by IEEE 
http://standards.ieee.org/about/nesc/ 


 



http://standards.ieee.org/about/nesc/





http://standards.ieee.org/about/nesc/2012-nesc-state-adoption-reference-maps.pdf 







NESC 
Section 1, Introduction to the NESC 


011. Scope: NECS covers 
1. “Supply and communication facilities (including metering) and associated 


work practices employed by a public or private electric supply, 
communications, railway, trolley, street and area lighting, traffic signal (or 
other signal), irrigation district or other community owned utility, or a similar 
utility in the exercise of its function of a utility.” 


2. “The generation , transmission and distribution of electricity, lumens, 
communications signals, and communication data through public and private 
utility systems that are installed and maintained under the exclusive control 
of utilities or their authorized representatives.” 


3. Utility facilities and functions of utilities that either (b) provide energy or 
communication signals through delivery point to another entity. 


 
 







NESC Important Sections for 
Communications Systems 
• Section 9: Grounding methods for electric supply and communications facilities 
• Part 1: Rules for the Installation and Maintenance of Electrical Supply Stations 


and Equipment 
• Section 14. Storage Batteries 


• Part 2: Safety Rules for the Installation and Maintenance of overhead Electrical 
Supply and Communications Lines 


• Section 20. Purpose, scope, and application of  rules 
• Section 21. General requirements 
• Section 22. Relations between various classes of lines and equipment 
• Section 23. Clearances 







NESC Important Sections for 
Communications Systems 
• Part 2: Continued 


• Section 24. Grades of Construction 
• Section 25. Loadings for Grades B and C 
• Section 26. Strength requirements 


• Part 3. Safety Rules for the Installation and Maintenance of Underground 
Electric Supply and Communications Lines 


• Section 30. Purpose, scope, and application of rules 
• Section 31 General requirements applying to underground lines 
• Section 32. Underground conduit systems 
• Section 34. Cable in underground structures 


 







NESC Important Sections for 
Communications Systems 


• Part 3. Continued 
• Section 35. Direct buried cable and cable in duct not part of a conduit system 
• Section 36. Risers 
• Section 38. Equipment 
• Section 39. Installation in tunnels 


• Part 4. Work Rules for Operations of Electric Supply and Communications Lines 
and Equipment 


• Section 40. Purpose and Scope 
• Section 41. Supply and communication systems – Rules for employers 
• Section 42. General Rules for employees 
• Section 43. Additional rules for communications employees 







Significant Changes to NESC 
 Section 2 Definitions: 
 communications equipment: Equipment that produces, modifies, regulates, 


or controls communications signals.  This equipment may also produce, 
modify, or safeguard a supply of electric energy for the exclusive use of 
communications devices as long as the equipment and communications 
devices being served are owned and operated by the same party.  See: 
electric supply equipment 
 
 electric supply equipment: NOTE: Electric supply equipment does not 


include equipment whose purpose is to provide power to support locally 
mounted communications systems. For example, power supplies supporting 
CATV or communications amplifiers or repeaters are not considered to be 
supply equipment. 







Significant Changes to NESC 
 Section 2 Definitions: 
 Added: communication 


space: The space on 
joint-use structures 
where communications 
facilities are separated 
from the supply space 
by the communication 
worker safety zone. 


Supply Space 


Communication 
Safety Worker 
Zone 


Communication 
Space 


Lowest Communications Cable or Conductor 







Significant Changes to NESC 
 Item 4 was added to Section 1:013.B. to allow adding a new item, or 


replacing or rearranging existing items would not in itself, either  (1) 
create a structural, clearance, or grounding non-conformance, or (2) 
worsen an existing non-conformance, then the addition, 
replacement, or alteration may be performed prior to correcting 
existing non-compliance items. 
 In other words, if you need to attach to a pole or maintain your existing 


facilities and you find another attachment out of compliance, you do not 
need to wait for them to fix their mess before you attach if your attachment 
does not make the issue any worse. 







Significant Changes to NESC 
 Part 2, Rule 215.C has been 


revised to specify that if 
insulators are used on guys 
or span guys, they shall be 
positioned so that in the 
event they fail, they shall 
prevent the guy from being 
energized within 8 feet of 
the ground. 


8’ 







Significant Changes to NESC 
 Part 2, Rule 215.C.8 Added exemption that allowed less than 4 


bonding points between communications and power on the same 
structure due to spans over water or wetland areas where there are 
no structures 
 Part 2, Rule 235.I: All of the Antenna rules have been consolidated 


into this section. 
 Table 238-2 has been revised to combine luminaries (lights), traffic 


signaling, and trolley conductors into a single category. 
 The main impact of this rule is that vertical clearances in Table 238-2 have 


been increased from 20” to 40” in most cases for not effectively grounded 
metallic elements of luminaries, traffic signals, and trolley conductors. 







Significant Changes to NESC 
 Part 3, 354: Random Separation-Separation less than 300 mm 


(12in) from underground structures or other cables. 
 Applies to random separation of supply and communication 


conductors 
 D.1: A exception has been added to note that upon agreement by all 


parties, the distance between bonding points can be increased from the 
maximum 300m if the only reason to open a duct to or the jacket of either 
cable is to facilitate a bond. 
 Caution is that while fiber is not impacted by induced voltage, there is still 


the risk to staff so the desire is bond as much as possible. 
 







Significant Changes to NESC 
 Part 4: Supply and communications systems-Rules for employers 
 410.A.6. Addition of language that employers shall provide training to all 


employees that work in the vicinity of antennas operating in the range of 3 
kHz to 300 GHz to recognize and mitigate radiation exposure’ 
 420.K.1. The 10’ height requirement for fall protection was removed and 


the code now states that employees shall use fall protection while climbing 
unless unfeasible or would create a greater risk than working unattached. 
 420.K.2. The term “qualified climbers” has been removed and employees 


working on an elevated position above 4 feet shall use a fall protection 
system while working on poles, towers, or similar structures… 
 







Closing Comments on NESC 


First Edition NESC August 1, 1914 Page 19 Part II. General Rules for the Employee 
C. General Precautions, Rule 2  https://archive.org/details/circularofbureau49unse 







https://archive.org/details/00701897 


National Electric Code: 
NEC 


 Read the 2017 NEC online at: 
https://www.nfpa.org/codes-and-
standards/all-codes-and-
standards/list-of-codes-and-
standards/detail?code=70 







https://www.nfpa.org/NEC/NEC-adoption-and-use/NEC-adoption-maps 







Telephony in First Edition of NEC 


First Edition NEC 1897 Page 42  
https://archive.org/details/00701897 







 Article 90 Introduction 
 Article 100 Definitions 
 Article 250 Grounding and Bonding 
 Article 480 Storage Batteries 
 Article 770 Optical Fiber Cables and Raceways 


NEC Important Sections for Communications Systems 







 Article 725 Class 1, Class 2, and Class 3 Remote-Control, signaling, 
and Power-Limited Circuits 
 Article 800 Communications Circuits 
 Article 820 Community Antenna Television and Radio Distribution 


Systems 
 Article 830 Network-Powered Broadband Communications Systems 
 Article 840 Premise-Powered Broadband Communications Systems 


NEC Important Sections for Communications Systems 







Significant Changes to NEC 
 A listing of all of the changes considered technical is almost 45 full 


pages. 
 CMP-# Identifies the Code Making Panel that is responsible for that 


section of code 
 Primary goal was to eliminate duplication so many sections now 


reference a similar section instead of duplicating the language in 
every section. 
 Everything has moved!!! 







Significant Changes to NEC 
 Common Changes: 
 Definitions moved to Article 100 where possible 
 Articles 770, 800, and 820 all contain the following changes 


 2: Point of Entrance: Removed RMC and IMC as a means to extend the entrance point 
of unlisted cable 


 48(A): Adds back in the use of RMC and IMC to extend the point of entrance within a 
building 


 Article 830 is still written the old way for 2 and 48(A) 
 Article 840 was originally written to reference Article 770, 800, 820 


 







Significant Changes to NEC 
 Common Changes Continued: 
 Articles 770, 800, 820, and 830 all contain the following changes 


 100(B)(2): Points you to Article 250.94(A) if an intersystem bonding terminal is 
established 


 Articles 770, 800, 820, 830, and by default 840 all contain the following 
changes 
 100(B)(3): Prohibits using lightning protection systems as a ground point 


 







Significant Changes to NEC 
 Article 100: Definitions: 
 Communications Equipment: Now specifically includes systems that support 


computers, routers, servers, and their powering equipment 


 Article 250: Grounding and Bonding: 
  Table 250.3: Added Articles 830.93, 830.100, 830.106, and 770.100 as 


Articles with additional grounding requirements 







Significant Changes to NEC 
 Article 770: Optical Fiber Cable  
 Article 770.48(B): Added statement that unlisted outside plant cables 


cannot be placed in PVC or EMT in risers or any space used for 
environmental air 


 Article 800: 
 Article 800.93:Clarified title of the section to specify that the article applies 


to the non-current carrying portions of the fiber optic cable 
 Article 800.100.A.(3): Size of Bonding or Grounding Electrode Conductor: 


There is still a conflict between NEC the minimum conductor size of #14 and 
the NESC 99.C minimum size of #6 
 Article 800.100.(E): Revise to include and define the use of Innerduct in 


Metal Raceways in the riser space 
 







Significant Changes to NEC 
 Article 840: Premise-Powered Broadband Systems 
 Old 840.1: Scope: This article covers premise-powered optical fiber based 


broadband communications systems that provide any combination of voice, 
video, data, and interactive services through an optical network terminal 
(ONT). 
 New 840.1: Scope: This article covers premise-powered broadband 


communications systems. 
 Information Note 1: A typical basic system configuration consists of an optical fiber, 


twisted pair, or coaxial cable to the premise supplying a broadband signal to a 
network terminal that converts the broadband signal into component electrical 
signals, such as traditional telephone, video, high-speed Internet, and interactive 
services.  Powering for the network terminal and network devices is typically provided 
through a premise power supply …….. 


 







Significant Changes to NEC 
 Article 840 attempts to reference other section wherever possible to 


reduce duplication. 
 Article 840.2 
 Deleted: ONT Definition 
 Added: Network Terminal: A device that converts network-provided signals 


(optical, electrical, or wireless) into component signals, including voice, 
audio, video, data, wireless, optical, and interactive services, and is 
considered a network device on the premises that is connected to a 
communications service provider and is powered at the premise. 







Significant Changes to NEC 
 Article 840.48: Adds sections (A), (B), and (C) referencing each cable 


type to another Article covering that cable type. 
 Article 840.101: Premise Circuits not leaving the building. 
 They left alone the ability not ground an optical fiber fed premise-powered 


network terminal!!! 
 Interesting that they did not address wireless fed network terminals. 







What do they have in Common? 







Significant Changes to NEC 
 Added Article 840.160: Premise Powering of Communications 


Equipment over Communications Cables. 
 States that communications cables are allowed to carry power for 


communications equipment.  If the transmitted power is over 60W, Article 
725.144 will apply. 


 
Type Standard # of Pairs 


Max 
Current 


Power at 
Source 


Power at 
Load 


PoE IEEE 802.3af-2003 2 350 ma 15.4 W 12.9W 
PoE+ IEEE 802.3at-2009 2 600 ma 30.0W 25.5W 


PoE++ IEEE 802.3bt Type 3 4 600 ma 60.0 W 51.0 W 
4PPoE IEEE 802.3bt Type 4 4 960 ma 90.0 W 71.3 W 







Challenge to Independence of 2020 NEC 
Chapter 8 
 Article 90.3 states: Chapter 8 covers communications systems and is 


not subject to the requirements of Chapters 1 through 7 except 
where the requirements are specifically referenced in Chapter 8 
Under the current Code, Article 110: Requirements for Electrical 


Installations only applies if specifically referenced in Chapter 8 
 Code Writing Process for 2020: 
 Public Input Closed September 17, 2017 
 First Draft Meeting held January 8-20, 2018 
 Posting of First Draft Ballots March 9-23, 2018 
 Receipt of First Ballots March 30 







Challenge to Independence of 2020 NEC 
Chapter 8 
 The following changes were approved in the 2020 First Draft Ballots: 
 Article 90 was revised to remove the Exemption and Scope Statement for 


Chapter 8 
 CMP 1 Voted to relocate the “mechanical execution of work” from Item 24 


of Articles 725, 760, and all of Chapter 8 and apply Article 110.12(C) 
 CMP 3 appears to have retained status quo of independence in Articles 300, 


725, and 760 
 CMP 16 
 Telcordia along with ATIS were successful in convincing to add independence 


statements in Item 3 for Chapter 8 
 Introduction of Article 890, General Requirements for Communications 


Systems 
Credit: Ernest Gallo, Director-Networks Infrastructure 
Solutions Ericsson 2018 PRG Conference 







Introduction or In Closing?? 


First Edition NESC August 1, 1914 Page 45  
https://archive.org/details/circularofbureau49unse 







Questions 


Dean Mischke P.E., V.P. 
Finley Engineering Company, Inc. 


d.mischke@FinleyUSA.com 
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NFV- Why and How it is like ISDN. 
And What is Next? 


 Mike Riley, PE, Mid-State Consultants, Inc. 







What is NFV? 







Where is NFV used? 
Many existing (and new) proprietary hardware-based  
network elements can be virtualized. 
 


 
 
 


One box and software instead of multiple boxes 
 


 







NFV proposed a total transformation  







Original Acronyms 
ISDN – Integrated Services Digital Network 
 It was going to be the digital access network for data and voice traffic 


 


NFV – Network Functions Virtualization 
 A tightly controlled architecture much cheaper – and possibly faster -  
than the dedicated (but old) hardware  
 


SDN – Software Defined Network 
 Essentially generic hardware with an overarching control plane  
can do more than the proprietary equipment 


 







More Accurate Acronyms? 
ISDN – I Still Don’t Know – or  


Innovations Subscribers Don’t Need 
 


NFV – Nobody Finds Valuable – or 
 Networking’s Faltering Vaporware 
 
 
 
• SDN – Still Does Nothing 


 







The ISDN architecture was pretty simple… 


At least in theory… 







Why Did ISDN die? 


And FTTP.  And 4G… 







ISDN didn’t really die 
ISDN is actually still used  - for some applications  
   that need high quality and tight control of circuits 







NFV has been 6+ years in development  


 
Do you have any NFV in your network? 
  
 


Do you still have any ISDN in your network? 
 Yeah, you probably do. 
 


 
You will – in one form or another. 
 







Why is - or isn’t -  NFV 
headed the way of ISDN?   


 
 


“This has to be a data model - mediated, stateless process - 
implemented framework…” 
“The promise was an NFV infrastructure where anyone could develop 
anything.  What we are headed towards is a network where a white 
box and software replaces another box.” 
 Tom Nolle 


 
 







Lack of Training 
Too Much Confusion 
Immature Platforms 


Lacks Interoperability 
Lacks Performance 


Expensive 
Security Concerns 


Lacks Market Support 
Alternatives Exist 


Other 


What Challenges, Barriers, & 
Risks Inhibit Deploying NFV 


0              20%             40%            60%    







Why is NFV so hard? 
It needs a lot of moving parts nailed down… 
 







Why might NFV still not reach 
it’s full potential? 
It will, but not in the way it was first envisioned 







What about SDN?  
Will SDN ever reach its promise? 
It’s tough to compete with really cheap legacy 


equipment. 
But, SFPs that plug  
  right into routers are 
  a form of SDN? 
It’s a control plane 
incorporating … 
SD – anything! 







What are the big guys doing? 
"The real trick is to find out what workloads and services you virtualize when 
and why.“ 
 David Hicks, VP of engineering and operations for Cox Communications  


 
 


 Just because it 
can be virtualized 
doesn’t mean it 
should be!  
 







So, NFV is working… 
But when will I see it? 


Hewlett Packard sees four phases of NFV evolution: 
• Decouple, Virtualize, Cloudify, Decompose – 
• Then, the advanced users will build their own (virtual) networks! 


This starts to sound  
pretty familiar… 







What will it look like? 
‘Cloud Space’, 


or the IP 
network  Local CO Access 


Network 


This line represents the 
combined control and 
data planes traversing 
interconnections 


At the Customer Premise, 
there is a NID, router, 
firewall...  Virtual 
applications or … 







Are there alternatives? 
‘Personal’ Clouds 


Runs on top of  the provider’s network 
Add real value by providing more control of  apps 
“Automation is the glue for subscribers to build 
their own virtual networks.” 







What is the Cloud, exactly? 
It depends on who you ask – 
 Shared Compute and Storage Resources  
    – like big NFV? 
 Distributed intelligence  
    – like SDN? 
 Telco clouds?  [Telco cloud functions] 


 
 











Different versions of clouds? 







• RAD – NFV apps that interwork with  
   TDM hardware, and manage the interworking 
 


A Hybrid will Develop? 
NFV will happen, SDN will happen, the IoT will develop 


ACE firms can help! 







A few of the interworking players 







Upper levels of the Ecosystem? 







Dell wants to coordinate real apps 







Mea Culpa? 


• I’ve requested permission to use images on these slides.  I did not receive formal 
permission to use some of them, but since they were publicly released I’m not 
too worried about it.  But if you use them, consider yourself warned. 


Mike Riley, Mid-State Consultants, Inc. 
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GFR Perspectives 
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GFR Perspectives 


Introduction: What We Do 
• Marketing and outreach 


• Pre-Application questions 


• Monitoring of Loan and grant projects – site visits 


• Office Review of projects – Tracking of correspondence from DC 


• Daily Activity Reports 


• Review of Financial Reports, CPA Audits, Grant Project Activity reports 


• Review and scoring of grant applications 


• Various committees assignments: Rewrite regulations, Test new systems 
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GFR Perspectives 


GFR Assignment Map 


RUS Field Coverage: 
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GFR Perspectives 


Application Guidance and Review 


• Initial Meeting 


• LRA Services if needed 


• Establish who will contribute to each section 


• Who will review entire application for consistency 


• GFR Findings 


• Periodic Updates 


• Final Review & Submittal 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Construction  
• Plans & Specifications Approval 


• Outside Plant Construction - GFR 
• Equipment - GFR 
• Buildings  
Central Office Buildings – GFR 
All Other Buildings - DC 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Outside Plant Construction 
• Competitive Bidding 


• Invite at least 6 qualified bidders 
• Receive 3 valid bid responses to proceed.  Otherwise call GFR/DC 
• Review and Read bids  
• Reject unacceptable/non-responsive bids 
• Obtain engineer’s recommendation and bid tabulation 
• Contract award (subject to RUS approval) 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Construction Procedures 
• Outside plant – 7 CFR 1753.48 
• Equipment – 7 CFR 1753.68 
• Building – 7 CFR 1753 Subpart D 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Construction & Engineering Contracts 
• RUS Contracts Required 


• RUS Form 515 – Outside Plant Construction 
• RUS Form 395 – Equipment purchase & installation (if applicable) 
• RUS Form 257 - Building 
• RUS Form 217 - Engineering 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Construction & Engineering Contracts 
Amendments 


• Must get advance RUS approval if: (7 CFR 1753.11) 
• contract terms , conditions or scope changes 
• contract amount exceeds the original cost by more than 20% 
• An un-bonded contract needs bonding  
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Major Construction & Engineering Contracts 
Sub-contracts 


• RUS Form 282 must be used 
• Subcontract must be filled out with a specific amount or not to exceed 


amount.  Can’t be filled out for $5.00. 
• Upon project completion - Form 224 required for all subcontractors  
• Depending on the amount, an EEO, Debarment and/or Lobbying Forms 


may be needed 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 


Minor Construction 


• Form 773 contract 
• Contract labor, material, or labor and material 
• Subject to calendar year limitations 
• Amount should not exceed estimated $250,000 
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GFR Perspectives 


Project Oversight: Post-Loan Servicing 
Minor Construction 


• Work Orders 
• Must include labor, materials and misc. engineering (Form 245) for 


projects estimated to be less than $250,000 
• Materials included on major contract are backed out on Form 771a 
• Work order descriptions must include Work order number, budget 


category, completion date, location and whether a 773 contract was 
used. 
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GFR Perspectives 
Other RD Programs 
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GFR Perspectives 
Other RD Programs 
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GFR Perspectives 
Other RD Programs 
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GFR Perspectives 
Other RD Programs 
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Rural Utilities Programs Continued 
Program Objective Applicant Uses Population Loan/


Grant 
Terms/Conditions 
 


Distance 
Learning and 
Telemedicine 


Develop and deploy 
advanced 
telecommunication 
services  throughout 
rural America to 
improve education 
and healthcare 


Incorporated entities, including 
municipalities for-profit , and 
nonprofit corporations that 
operate rural schools, libraries, 
healthcare clinics and other 
educational or healthcare 
facilities. 


To provide end-user 
equipment and 
programming that 
delivers distance 
learning and 
telemedicine 
services into eligible 
areas. 


Rural areas 
outside 
incorporated or 
unincorporated 
cities.  Emphasis 
given to 
populations 
under 5,000. 


Grant Awards range from 
$50,000 to $500,000.  
A minimum of 15% in 
matching funds is 
required. 


Community 
Connect 
Grants 


Provide public 
access to broadband 
in otherwise un-
served 
communities. 


Public bodies, tribes, 
cooperatives, nonprofits, 
limited dividend or mutual 
associations, corporations, and 
other legally organized entities 


To build broadband 
infrastructure and 
establish a 
community center 
that offers free 
public access to 
broadband for 2 
years. 


A single 
community 
outside 
incorporated or 
unincorporated 
cities with a 
population over 
20,000 and that 
does not have 
broadband. 


Grant Minimum:  $50,000;  
Maximum:  $3 Million.   
 
Amounts are 
published in Notices of 
Funding Availability 
and may vary. 
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Website Links 
Telecommunications Infrastructure Loan & Loan Guarantees Program 
https://www.rd.usda.gov/programs-services/telecommunications-infrastructure-loans-loan-guarantees 


 
Community Connect Grant Program 
https://www.rd.usda.gov/programs-services/community-connect-grants 


 
Distance Learning and Telemedicine Grant Program 
https://www.rd.usda.gov/programs-services/distance-learning-telemedicine-grants  


 
Rural Broadband Access (Farm Bill) Loan Program 
https://www.rd.usda.gov/programs-services/rural-broadband-access-loan-and-loan-guarantee 


 
 
 


GFR Perspectives 
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GFR Perspectives 
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GFR Perspectives 
Other RD Programs 
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GFR Perspectives 
Other RD Programs 
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Questions? 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker, Assistant Administrator, RUS Telecommunications 
chad.parker@wdc.usda.gov / 202.720.7287 


Assistant Administrator 


Laurel Leverrier, Deputy Assistant Administrator, RUS Telecommunications  
laurel.leverrier@wdc.usda.gov / 202.720.3416 
 
Peter Aimable, Office of Portfolio Management & Risk Assessment  
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Office of Loan (& Grant) Origination & Approval 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Office of Policy & Outreach  
kenneth.kuchno@wdc.usda.gov / 202.720.9424 


Deputy Assistant Administrators 
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Patrick Hemen | GFR 
Pat.Hemen@wdc.usda.gov | Office: 605-968-1582 


 


Andrew Hayes | GFR 
Andrew.Hayes@wdc.usda.gov | Office: 770-312-7073 


 
 
 
 


Rural Development | Telecommunications Program  
Rural Utilities Service | U.S. Department of Agriculture  
1400 Independence Ave., S.W. | Washington, D.C. 20250 


www.rd.usda.gov 
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“Do right and feed everyone.”  
  -Agriculture Secretary Sonny Perdue 


U.S. Department of Agriculture’s Motto 
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1. Work efficiently, effectively, with integrity and customer focus 


2. Help agricultural producers feed and clothe the world 


3. Market American agricultural products worldwide 


4. Increase rural prosperity 


5. Employ technology and research to nurture private lands 


6. Exercise wise stewardship of our national forests and lands 


7. Provide Americans with safe, nutritious, and secure food 


USDA Strategic Goals 
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The mission of USDA Rural Development (RD) 


Committed to helping 
improve the economy and 


quality of life in rural America   
 


…with loans, grants, and loan guarantees that  
support essential services, such as: 


• Housing 
• Economic Development 
• Health Care 
• First Responder Services and Equipment 
• Water, Electric, and Telecommunications Infrastructure 
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USDA Rural Utilities Service Telecommunication Programs 


Program Funding Types Program Purpose 


2018  
Application 
Submission 


Timeline  


Eligible Entities 


FY18 
Program 
Funding 


Available 


LO
AN


S 


Telecom Loan 
Program 


Direct cost-of-
money loans and 
guaranteed loans 


Construction, maintenance, improvement  
and expansion of telephone and  


broadband service  
 


Rural areas of 5,000 or less 


Rolling  
Eligible entities are generally limited to Local Exchange Carriers 
providing service within their Incumbent service territories 


$690  
million 


Farm Bill 
Broadband 


Loan Program 


Direct cost-of-
money loans 


Construction, maintenance, improvement  
and expansion of broadband service  


 
Rural communities of 20,000 or less 


Rolling  


Either a non-profit or for-profit organization, and must take one 
of the following forms: 


• Corporation; 
• Limited liability company (LLC) 
• Cooperative or mutual organization 
• A state or local unit of government 
• Indian tribe or tribal organization 
   Individuals and Partnerships are not Eligible 


$29.9  
million 


G
RAN


TS 


Community 
Connect 


Grant 
Program 


Grants with 15% 
Matching Fund 
Requirement 


Construction and expansion of  
broadband service where service  


does not currently exist  
 


Rural communities of 20,000 or less 


Window 
  


3/15 - 5/14 


• Most State and local governments 
• Federally-recognized Tribes 
• Non-profits 
• For-profit corporations 


$30  
million 


Distance 
Learning & 


Telemedicine 
Grant 


Program 


Grants with 15% 
Matching Fund 
Requirement 


Equipment and infrastructure to deliver 
telemedicine service and distance 


learning curriculums  
 


Rural communities of 20,000 or less 


Window 
  


4/3 - 6/4 


Most entities that provide education or health care through 
telecommunications, including: 


• Most State & local governmental entities 
• Federally-recognized Tribes 
• Non-profits 
• For-profit businesses 
• Consortia of eligible entities 


$49  
million 


  
(includes  


$20 million  
for opioid) 


*Does not include $600 million for new Broadband Pilot Program appropriated in FY18 Omnibus budget. FY18 Total: $798.9 
million* 
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Rural Utilities Service  
Customer Service Improvements 


Application System: Launched in 2015, system walks potential 
applicants through the entire application process 


 
Community Connect Speed:   Increased eligibility speed from  


4/1 to 10/1, making more rural areas eligible for the program 
 
Distance Learning and Telemedicine Grant Program: Reduced 


information required for project scoring, making the application 
process less burdensome 


  
Farm Bill Broadband Loan Program: Created a rolling application 


window, allowing for engagement with USDA to remedy small 
discrepancies 
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“The Task Force shall identify legislative, 


regulatory, and policy changes to 


promote in rural America agriculture, 


economic development, job growth, 


infrastructure improvements, 


technological innovation, energy 


security, and quality of life…” 


 - President Trump, April 25, 2017 


Agriculture & Rural Prosperity Task Force 


www.usda.gov/ruralprosperity 
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Agriculture & Rural Prosperity Task Force 
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Rebuilding Rural Infrastructure is Vital for America’s future 
 
 
        


13 


Broadband e-Connectivity: the “digital superhighway” to 21st Century rural prosperity 
• 80% of Americans that lack access to broadband live in rural areas (per FCC) 
• Rural America shouldn’t be left behind in the next-generation network (5G), as has happened in the past 


 
Transportation: importance of farm-to-market efficiencies 


• Trucks carry more than 70% of agriculture goods on 3 million miles of rural roadways 
• Approx. 56,000 American bridges are in poor condition – 80% of them are in rural areas 
• Railroads haul more than 1.5 billion tons of rural products each year, including agriculture commodities, 


minerals, coal, and timber 
• Waterways carry 45% of all grain exports, and:  


> 500 million tons freight each year traverse America’s 25,000 miles of inland waterways 
> Shipments are at risk – more than 50% of the locks and dams are more than 50 years old   
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 Increase “Made in America” Outputs 


Address Commercial Infrastructure Gaps 


Expand State & Local Transportation Capacity (including rural road safety) 


Cutting Red Tape 


Develop the “Digital Superhighway” for broadband e-connectivity 


Rebuilding & Modernizing Rural Infrastructure 
for Future Economic Success 
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E-connectivity: “Digital superhighway”  
of the 21st Century  
 


…it’s the modern day equivalent 
of rural electrification (1936), 


connecting rural telephone 
systems (1934), the Interstate 
Highway System (1956), and a  


“must have” for America’s 
competitiveness today and in 


the coming decades. 
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Call to Action:  e-Connectivity for Rural America 


1. Establish Executive Leadership to Expand E-
connectivity Across Rural America 


2. Assess State of Rural e-Connectivity 


3. Reduce Regulatory Barriers to Infrastructure 
Deployment 


4. Assess Efficacy of Current Programs 


5. Incentivize Private Capital  
Investments 
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President Trump 
believes in the 


importance of rural 
prosperity,  


with infrastructure 
as a key ingredient 


 


2018 Executive Action:  Answering the Call to Action on  
e-Connectivity Recommendations  
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e-Connectivity Recommendation #1: Executive Leadership through the 
Broadband Interagency Working Group 


Federal Funding of  
Broadband Projects 


Appalachian Regional Commission 
Dept. of Education 
Dept. of HHS 
Dept. of Homeland Security 
Dept. of HUD 
Dept. of Interior   
Dept. of Labor 
Dept. of Treasury 
Dept. of Veterans’ Affairs 
Inst. of Museum & Library Services 
Small Business Administration 
FCC (contributing role) 


Streamlining Federal Permitting 


USDA | Forest Service: 
Dept. of Commerce | NTIA 
Dept. of Defense 


Advisory Council on Historic 
Preservation 


Leveraging Federal Assets for  
Broadband Deployment 


USDA | OCIO 


Dept. of Commerce | NTIA 


Dept. of Defense 


Dept. of Transportation 


Dept. of Energy 


Dept. of Homeland Security 


Dept. of HUD 


Office of Management and Budget 


Environmental Protection Agency 


MISC. 


Office of Management and Budget 


Office of Management and Budget 


General Services Administration 


Environmental Protection Agency 


Dept. of Homeland Security 
Dept. of Interior 
FCC (contributing role) 


Dept. of Transportation 


Council on Environmental Quality 


Executive Leadership Team: White House, U.S Department of Agriculture, U.S. Department of Commerce (NTIA) 


Dept. of Veterans Affairs 
Office of Management and Budget 
FirstNet Plus…  


General Service Administration 


Inst. Of Museum & Library Services 


Dept. of Interior 
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 Rank Country Unique IP Addresses Avg Connection Speed (Mbps) % above 10Mbps 


1 South Korea 26,226,184 28.6 85% 


2 Norway 3,092,941 23.5 69% 


3 Sweden 6,129,690 22.5 66% 


4 Hong Kong 3,248,227 21.9 71% 


5 Switzerland 3,866,533 21.7 75% 


6 Finland 2,588,860 20.5 66% 


7 Singapore 1,882,779 20.3 72% 


8 Japan 46,179,708 20.2 73% 


9 Denmark 3,054,634 20.1 66% 


10 United States 142,764,621 18.7 67% 


11 Netherlands 9,944,810 17.4 70% 


12 Romania 3,694,094 17.0 70% 


13 Taiwan 31,812,059 16.9 65% 


14 Czech Republic 9,524,660 16.9 54% 


      


e-Connectivity Recommendation #2:  
Assessing the State of e-Connectivity 
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Cost Savings 


 
Yield Increases 


 
Revenue Opportunity 


Precision Seeding 
Precision Fertilizer 
Precision Irrigation 


Precision Harvesting 
Smart Field & Crop 


Management 
Smart Logistics 


Smart Marketing 
Weather Modeling 
Internet of Things 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


$$$ 


e-Connectivity Recommendation #2: State of e-Connectivity 
Quantifying Economic Benefits  
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Robotic Strawberry Harvester 
 


“Facing an uncertainty labor 
market, a Florida farmer finds a 


future solution” 
 


www.GrowingProduce.com 
 
 


 


Economic benefits of  Precision Agriculture 
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Crop-monitoring robot 
 


“In a game of margins, 
precision agriculture comes  


in all sizes” 
 


www.DigitalTrends.com 


Economic benefits of  Precision Agriculture 
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Drone Bees 
“Declining population of bees may have met 


their match thanks to technological innovation              
 


www.TechRepblic.com 


Cow Facial Recognition 
“the artificial intelligence-based technology 


could soon help ensure that milk in your fridge 
came from a well-fed cow” 


 
www.DigitalTrends.com 


Economic benefits of  Precision Agriculture 
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VISION 


MISSION 


Work 
Stream 
Goals 


Federal Funding of  
Broadband Projects 


 


Survey current Federal  
broadband programs in order  


to evaluate the efficacy of  
the current programs and  


provide enhancements  
to improve coordination of  


Federal funding streams 


Streamlining Federal  
Permitting 


 


Examine requirements governing  
the siting of broadband facilities  


on Federal lands, identify the  
processes required by statute,  


regulations, or policy decisions,  
and streamline and establish  
consistency across agencies 


Leveraging Federal Assets for  
Broadband Deployment 
Identify and make available  


federal assets, including  
land and infrastructure,  
that could be used for  


Broadband deployment 


The Broadband Interagency Working Group aims to expand broadband throughout rural America by collaborating across federal agencies to 
align resources, facilitate access to federal assets and eliminate barriers to deployment; strategies which will help promote rural prosperity. The 
BIWG empowers agencies to identify opportunities within their missions and programs to maximize broadband investment across the country 


Corresponds to the five E-Connectivity recommendations identified 
         Key: 


We work to implement the broadband-related recommendations from the Agriculture and Rural Prosperity Task Force Report to assess the state 
of rural E-Connectivity, reduce regulatory barriers to infrastructure deployment, assess the efficacy of current federal broadband programs and 
incentivize capital investment 


e-Connectivity Recommendation #3:  
Removing Regulatory Barriers 
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FCC 
Regulatory oversight of 
broadband subsidy and 
enforcement of communication 
law 
 
USAC 
Disburses funds of Universal 
Service programs 
 
Commerce’s NTIA 
Policy leadership in Nationwide 
Broadband deployment for 
economic growth 
  
 


USDA 
Finances rural Broadband 
deployment 
 
EPA 
Environmental oversight 


Agency Representatives 
on the White House 


Broadband Policy 
Coordinating 


Committee  


E-Connectivity Recommendation #4:  
Efficacy of Federal Funds 
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Current Federal Funding for Broadband…3 Dozen Programs at 9+ Agencies 
 
 
        


 
Funds Eligible to Broadband: 


• Department of Education 
• Department of Labor  
• Housing and Urban Development (HUD) 
• Institute of Museum and Library Services, Office of Library Services 


 
Funds Dedicated to Broadband:  


• Department of Agriculture  
• Federal Communications Commission 
• Department of Commerce 


Funds support various activities, depending on the Federal law and regulation: 
 Infrastructure development and deployment 
 Adoption and Digital Literacy, including equipment and on-premises connection 
 Public computer access 
 Planning 


E-Connectivity Recommendation #4:  
Efficacy of Federal Funds 
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Rebuilding Infrastructure In America – February 2018  
President Trump’s Proposal 
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Full Funding for Existing Rural Infrastructure Programs: 


 Incumbent Carriers Infrastructure Loan Program - $690M 


 Farm Bill Broadband Loan Program - $29.9M  


 Community Connect Grants - $30M 


 Distance Learning & Telemedicine Grant Program - $49M ($20M 
to counter opioid abuse) 


 Rural Water and Wastewater Infrastructure - $5.2B  


 Community Facilities Direct Loan Program - $2.8B 
 


New:  Broadband e-Connectivity Pilot Program - $600M 
(program set-up is underway) 


FY 2018 Omnibus Budget – March 2018 
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Jannine Miller 
Senior Advisor for Rural Infrastructure 


Jannine.Miller@wdc.usda.gov 
 


Rural Development | Rural Utilities Service  
U.S. Department of Agriculture  
1400 Independence Ave., S.W.  


Washington, D.C. 20250 
www.rd.usda.gov 


THANK YOU! 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker, Assistant Administrator, RUS Telecommunications 
chad.parker@wdc.usda.gov / 202.720.7287 


Assistant Administrator 


Laurel Leverrier, Deputy Assistant Administrator, RUS Telecommunications  
laurel.leverrier@wdc.usda.gov / 202.720.3416 
 
Peter Aimable, Office of Portfolio Management & Risk Assessment  
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Office of Loan (& Grant) Origination & Approval 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Office of Policy & Outreach  
kenneth.kuchno@wdc.usda.gov / 202.720.9424 


Deputy Assistant Administrators 
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Objectives 


This session has the following objectives: 


• Provide a better understanding of the processes and procedures in servicing the 


RUS loans and grants 


• Improve relationship between RUS staff, customers and stakeholders 


• Continue to improve communications with staff, customers and stakeholders to 


provide state-of-the-art broadband infrastructure to Rural America  
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Agenda 


• PMRA staff 


• Servicing requirements: Loan and grant agreements and regulations 


• RUS portfolio 


• Servicing activities and accomplishments 


• Servicing reminders from engineering and operations perspectives 


• Questions 
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Loan and grant agreements and regulations 


 Infrastructure Loan Program: Loan Agreement, Mortgage, and 7 CFR 1753 
 


Farm Bill Broadband Program: Loan Agreement, Mortgage, and RUS Bulletin 1738-2 
 


Community Connect Grant Program: Grant Agreement, 2 CFR 200, and 7 CFR 1739 
 


Distance Learning and Telemedicine Grant Program: Grant Agreement, 2 CFR 200, and 7 CFR 1734 
 


Broadband Initiatives Program (BIP): Loan/Grant and Security Agreement or Grant Only Agreement 
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Telecom Portfolio 


• 392 active borrowers as of 12/31/2017:  


 $3 billion in outstanding principal 


 $542 million in unadvanced loan funds 


• Grant Programs: 


 $57 million in unadvanced Community Connect funds 


 $40 million in unadvanced DLT funds 
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Division activities: post-loan and grant servicing  


• Construction documents 
(contracts, amendments, 
closeouts, etc.) 


• Requests for grant and loan 
funds (clearance associated) 


• Release of loan and grant funds 


• Mergers and acquisitions 


• Sales of property 


• Loan payment status monthly 


• Lien releases (partial or full) 


• Lien accommodations or 
subordinations 


• ULO review and certification 


• Rescind funds that are no longer 
needed 


• Other servicing actions: monitor 
financials, loan compliance, etc.  
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 193 Requests Processed 
 
4 Requests Returned 
 
$175.2 million advanced 
 
 Ave. Processing Time:  10 days 
         


 


FY 2017 
Telecom Infrastructure Loan FRS Processing 


FY 2018 YTD (Oct 2017 – March 2018) 


 76 Requests Processed 
 
1 Request Returned 


 
$97.3 million advanced   
     
 Ave. Processing Time: 10 days 
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 458 Contract Documents 
Approved 
 
 Value: $526.7 million 
 
 Ave. Processing Time:  10 days 
         


 


FY 2017 
Telecom Infrastructure Loan Contract Processing 


FY 2018 YTD (Oct 2017 – March 2018) 


 187 Contract Documents 
Approved 
 
 Value: $181.6 million   
     
 Ave. Processing Time: 10 days 
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 54 Requests Processed 
 
$11.1 million advanced 
 
 Ave. Processing Time:  17 days 
         


 


FY 2017  


Community Connect Grant Processing 
FY 2018 YTD (Oct 2017 – March 2018) 


 23 Requests Processed 
 
$4.9 million advanced   
     
 Ave. Processing Time: 13 days 
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 208 Requests Processed 
 
7 Requests Returned 
 
$23.6 million advanced 
 
 Ave. Processing Time:  10 days 
         


 


FY 2017  


DLT  Grant Processing 
FY 2018 YTD (Oct 2017 – March 2018) 


 65 Requests Processed 
 
5 Requests Returned 
 
$5.7 million advanced   
     
 Ave. Processing Time: 10 days 
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• Consultation with DC staff required to proceed with bid openings when 


less than 3 bids are received. 
 


• RUS approval required for major contract negotiations. Request to 
negotiation should not be treated as a notice for your information. 
 


• Prior RUS approval must be obtained before contract amendments 
requiring RUS approval are executed.  
 


Telecom Servicing Engineering Items to Note 
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• Sub-contracts are limited to 50% of the outside plant contract Labor cost. 


 
• Materials and equipment financed with RUS loan funds are subject to the 


Buy American provision (7 U.S.C. 901 et seq.) as amended. 
 


• RUS borrowers must obtain written RUS approval when purchasing 
products that require authorization from RUS.  (Bulletin 344-3) 


Telecom Servicing Engineering Items to Note 
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• Minor construction procedures should not be used for major construction 
projects. 
 


• Contract Closeout Certifications and other final documents must be 
submitted for all RUS approved contracts (even after remaining loan funds 
have been rescinded).  Funds may be disallowed during RUS field audit. 
 


• All items for RUS approval in DC may be submitted through the RUS 
General Field Representative for best customer service. 
 
 


Telecom Servicing Engineering Items to Note 
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Albert Chang | Chief 
Albert.chang@wdc.usda.gov | Office: 202.720.0451 


 
 


Rural Development | Telecommunications Program  
Rural Utilities Service | U.S. Department of Agriculture  
1400 Independence Ave., S.W. | Washington, D.C. 20250 


www.rd.usda.gov 
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 95% 
         


 


2017 


Telecom Borrowers YE Operating Report received 


2018 (as of April 23, 2018) 


 81% 
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Partial Lien Release 
 
Full Lien Release 
         


 


Lien Releases processed in FY 2018 as of April 23, 2018 


23  
 


15 
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Before and After Execution of Loan or Grant Agreement 


Things to remember 


• Carefully review the Agreement prior to executing.  Make sure that your organization can fulfill all 


of the conditions/covenants prior to accepting the Loan/Grant Offer 


• It’s a legally binding contract until final pay off or service obligation is met 


• Any non-compliance or violation is a default of the agreement 


• Retain an original copy until the lien is released from the government 
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Partial Release of Lien and/or Sale of Property (Form 793) 
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Partial Release of Lien and/or Sales of Property  


Form 793, Line 14.  Disposition of Net Proceeds of Sales 


• Proceeds to be applied as: 


• 1.  Deposit to Construction Fund Account, to be used for RUS approved                              


purpose, 


• 2.  Make a Special Payment on the most recent Note of the RUS Loan, or 


• 3.  Replacement with similar property. 
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Partial Release of Lien and/or Sale of Property “Updated” Form 793, things to remember 


• Proceeds of sale cannot be deposited into the General Fund Account.  Even 
if loan funds were not originally used to purchase the property.   


• Make sure that all boxes are filled out. 


• On Line 3 System Designation of Seller is the borrower Designation.  For 
example   IA 690 Good. 


• Line 10  Proposed Selling Price.  Borrower should fill in the market price of 
the asset. 


• Asset purchase agreement may be required. 
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Partial Lien Release 


Lien Release Document should be prepared by the 
borrower’s counsel 


• RUS has a template for your convenience 


• Borrowers should submit their request in Word document to RUS with the 


description of the property that they want released.   


• Do not pre-fill the date in the first paragraph as this will be done by RUS on 


the day of notary.   


• RUS does not assume the legal sufficiency of the document 
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Full Release of Lien 


To be processed after PIF is confirmed 


• Better coordination to ensure timely release 


• Once the Borrower has made the final pay off of the entire outstanding 


debt, the Borrower must request, in writing, a Full Release of Lien.  RUS 


does not automatically prepare it 


• Borrower may contact RUS staff to request template of the Full Release of 


Lien that is commonly used by RUS Borrowers. 
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TIER Violation 


It is a technical default 


• The borrower should: 


• Submit the year-end Operating Report 


• Notify RUS, In writing, that they failed to meet TIER, provide explanation as to why and 


provide 5 year projections demonstrating how/when the company will return to 


profitability.  RUS will review and make a determination. 


• Based on the information provided, RUS may issue a “no action” letter, so that the auditor 


can finalize the audit. 
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Ensuring Compliance –BIP Grant Only 
 
 


 
 
Have you paid off your BIP loan? 
If yes, you must keep in mind the following: 


• Your loan agreement along with all its legal requirements remains in effect 


until you sign a grant only agreement with RUS 


• The grant only agreement will reduce the filing requirements 


• Service obligation will continue until the end of the useful life of the BIP 


funded assets 
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Ensuring Loan Compliance (beyond TIER) 
 


 
 
Is your organization considering/planning any of the following? 


• A merger with another company 


• An acquisition of another company 


• A change in control of your organization   


 
 
If you answered yes to any of the above, RUS review is likely required; 
and RUS approval is not guaranteed! 
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Tips for timely servicing response 


Your request is our command, but please: 


• Keep us in the loop, in the beginning of the process 


• Establish a working relationship with your counterparts in RUS 


• Provide complete documentations as required 


• Minor oversight may cause major delay 


• Be realistic with the timeframe 
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Questions & Learning Review 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker, Assistant Administrator, RUS Telecommunications 
chad.parker@wdc.usda.gov / 202.720.7287 


Assistant Administrator 


Laurel Leverrier, Deputy Assistant Administrator, RUS Telecommunications  
laurel.leverrier@wdc.usda.gov / 202.720.3416 
 
Peter Aimable, Office of Portfolio Management & Risk Assessment  
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Office of Loan (& Grant) Origination & Approval 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Office of Policy & Outreach  
kenneth.kuchno@wdc.usda.gov / 202.720.9424 


Deputy Assistant Administrators 
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Building Connected Regions: An Overview of 
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The National Telecommunications and Information 
Administration (NTIA) 


• NTIA is the Executive Branch agency in the U.S. Department of 
Commerce that is principally responsible for advising the President on 
telecommunications and information policy issues  


• NTIA's programs and policymaking focus largely on:  
– Expanding broadband Internet                                                   


access and adoption in America,  
– Expanding the use of spectrum by                                                    


all users, and  
– Ensuring that the Internet remains an                                         


engine for continued innovation and  
    economic growth. 
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In 2009, ARRA created one-time 
grant  programs that invested $4.2 
billion in broadband advancement: 
• Comprehensive Community 


Infrastructure* 
• Public Computing Centers* 
• Sustainable Broadband 


Adoption* 
• State Broadband Initiative and 


the National Broadband Map 
 
 


Source:   
Connecting America’s Communities Map 
http://www2.ntia.doc.gov/BTOPmap/  


*Together the first three programs are known as the Broadband Technology Opportunities Program (BTOP) 


NTIA’s Broadband Investments 



http://www2.ntia.doc.gov/BTOPmap/

http://www2.ntia.doc.gov/BTOPmap/

http://www2.ntia.doc.gov/BTOPmap/
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Over 33 million households do not use the Internet at home 


Source: NTIA Data Central, https://www.ntia.doc.gov/data 


Percent of Households Using 
the Internet at Home, 2015 
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10% of all Americans (34 million people) and 39% of rural 
Americans (23 million people) lack access to broadband speeds 
 


Approximately 21 million children do not have the bandwidth 
needed for digital learning 
 


34% of non-metro healthcare facilities lack sufficient broadband 
connectivity for electronic medical records and information exchange 
 


42% percent of public libraries have 10 Mbps or slower 
connections 


Efforts to expand broadband access and digital 
inclusion are helping, but the digital divide still 


persists 
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The Urban-Rural Divide 
• Research by the FCC, which defines home broadband as 25 


Mbps download and 3 Mbps upstream, indicates: 
 


– 39% of rural Americans, compared to 4% of urban Americans 
lack access 


 
– 34% of non-metro healthcare facilities lack adequate speeds 


• Cannot upload electronic medical records and exchange 
health information 


  
– 42% of public libraries have speeds less than 10Mbps. 


• 75% of rural libraries have lower download speeds than 
their urban counterparts 


 
– 23% of schools do not met the FCC’s 100 Kbps per student 


standard. 
• Rural schools lack access to high-speed fiber and pay 


more than twice as much for bandwidth 
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Broadband access and use are critical to the growth 
of communities in our country 


Home Value by 3.1% 


Hospital Admissions by 35% Hospital Stay by 59% 


79% of Unemployed Americans Search for Jobs Online 


Annual Median Business Revenue by $300,000  


Up to $600 Per Student Saved Annually Using Digital Resources 
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NTIA launched BroadbandUSA to:  


• Arm stakeholders & community 
leaders with information to make the 
right decisions  


• Develop guidance for pursuing 
solutions to broadband challenges. 


• Convene and facilitate the right 
conversations with the right people            
to increase project success.  RESOURCES 
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Products & 
Events 


Partnerships 


Technical 
Assistance 


BroadbandUSA Focuses on Community Outcomes: 


• Publish Guidance & Tools 
• Share Best Practices 


• Convene Stakeholders 
• Establish Open Dialogue 


• Clarify Policy 
• Advise States & Feds 


• Recommend Best Practices 
• Improve Coordination 


• Advise  Communities 
• Support Regional Teams 


• Infrastructure 
• Digital Inclusion 
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Direct, hands-on assistance 
to communities interested in 
planning and implementing 


broadband initiatives. 


Events that bring together 
government officials, 
community leaders and other 
broadband stakeholders to 
share broadband success 
stories and lessons learned.  


Products and planning 
frameworks that can help 
you jumpstart your 
broadband. 


How can BroadbandUSA help? 


BroadbandUSA 
Establish partnerships with 


federal and state 
governments, industry 


organizations and  
broadband thought leaders. 


BBUSA provides technical assistance and expertise to regions, communities, 
and private entities implementing broadband infrastructure, digital inclusion 
and adoption programs. 
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BroadbandUSA  has provided TA to over 260 communities  
and organizations with broadband deployment initiatives 
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BroadbandUSA: Technical Assistance 


90% of TA requests involve broadband planning and  
62% involve questions related to funding 


(e.g., RFP Development/Review, Preliminary 
Network Design, Asset Inventory) Planning 


Funding (e.g., Partnership Facilitation, Funding Option 
Assessments) 


Implementation (e.g., Network Design, Regulatory Approvals, 
Interconnection, Permitting) 


BBUSA Technical Assistance 
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Communities across the country see the value in 
broadband development, but need help to achieve goals 


Educate leaders and stakeholders on what type of broadband 
deployment is right for the community and how to do it 


Communicate why broadband is important to their residents, 
businesses, schools, etc. 


Identify funding that fits their specific needs 


BBUSA Technical Assistance 
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BroadbandUSA also engages communities through 
webinars and events across the country 


Conducted in FY17 
• 4 regional events on broadband deployment 
• Monthly “BroadbandUSA Practical 


Broadband Conversations” Webinars 
• Community Connectivity Webinars 
• 1:1 Technical Assistance Webinars 


BBUSA Events 2017 
• Charleston, WV Broadband Workshop  
• Des Moines, IA Broadband Workshop 
• Mesa, AZ Broadband Workshop 
• State Broadband Leaders Network Workshop 


• North Carolina HBCU Broadband 
Summit 


• Tennessee Community 
Development Broadband Summit 


BBUSA Events 
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BroadbandUSA - National Broadband Map 
• Under the Consolidated Appropriations Act of 2018 – Congress authorized $7.5M to 


update the National Broadband Availability Map in coordination with the Federal 
Communications Commission and previous partnerships developed by the States 
 
– NTIA can acquire, utilize and display available third-party data sets to the extent 


such data can be used to augment existing data from the FCC, other Federal 
government agencies, State government, and the private sector. The updated map 
will help identify regions with insufficient service, especially in rural areas 


 
– NTIA has developed a Request for Comment, “Improving the Quality and Accuracy 


of Broadband Availability Data”, which we expect to be released via the Federal 
Register in the next 2-4 weeks 
• Seeks input on new approaches, tools, technologies, or methodologies that could 


be used to capture broadband availability data, particularly in rural areas 
• Recommendations on techniques to validate broadband availability data 
• Input on mechanisms to leverage ,multiple data sets to identify gaps in 


broadband availability 
 
 


BBUSA Mapping Initiative 
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Our resources help local leaders learn, share and 
implement the benefits of community connectivity  


BBUSA Products & Resources 
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BroadbandUSA:  Federal Funding Guide  


• Provides communities with 
information about federal funding 
for broadband planning 


• The toolkit also includes best 
practices related to federal 
projects, including: 
– Information regarding the 


purpose of each program 
– Potential restrictions on funding 
– Rules for eligibility 


BBUSA Products & Resources 
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Targets funding 
efforts that 
provide public 
computer 
access to 
broadband hubs 
in locations such 
as community 
centers, schools 
and libraries. 


Five general categories of federal broadband-related 
funding opportunities 


Adoption & 
Digital 


Literacy 
Offers training to 
maximize patron 
knowledge, 
adoption, and 
usage of 
broadband 
capabilities. 
Focuses on both 
usage and 
understanding. 


Infrastructure 
Deployment 


Facilitates the 
buildout of 
community 
connections and 
technology. This 
can include 
network cables, 
facilities and 
structural 
upgrades. 


Public 
Computer 


Access 
Planning 


Provides  
communities 
and 
municipalities 
assistance in 
creating regional 
improvement 
plans directly 
incorporating 
broadband. 


Research 


Strives to 
improve 
research and 
data collection to 
provide new 
knowledge 
surrounding 
broadband and 
evidence based 
solutions. 


Federal Funding Guide  
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BroadbandUSA Products  
Download Resource Guides and Products at http://www2.ntia.doc.gov/Publications 


• Federal Funding Guide 
• Public-Private Partnerships Guide 
• Introduction to Stakeholder Outreach 
• Community Broadband Roadmap Toolkit 
• SmartCities Toolkit 
• Broadband Adoption Toolkit 
• What is a Connected Community? 
• Why Does Broadband Matter? 


 
 


BBUSA Products & Resources 



http://www2.ntia.doc.gov/files/broadband_fed_funding_guide.pdf

http://www2.ntia.doc.gov/files/ntia_ppp_010515.pdf

http://www2.ntia.doc.gov/files/stakeholderoutreach_082616.pdf

http://www2.ntia.doc.gov/files/ntia_planning_community_broadband_roadmap_051616.pdf
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Contact BroadbandUSA 
Request Technical Assistance: 
• Email: broadbandusa@ntia.doc.gov  
• Phone: 202-482-2048 
 
Resources: 
• Website: www.ntia.doc.gov/broadbandusa 


 
My Contact Information:  
Email: SWoods@ntia.doc.gov  
Phone: 202-482-1713 
 
 


 



http://www.ntia.doc.gov/broadbandusa
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SDN Trends 
Milan Todorović, Manager of Network Engineering, N-Com 







SDN – Not the best of names 
 All networking is defined by software 
 Any programmatic solution introduced into the network can be 


considered SDN 
How software for networking written 
 Tightly vs. Loosely coupled to the hardware 
 Closed vs. Open to interacting with other software 
 Individualized vs. centralized in control  


 
A lot of confusion in the industry comes from the 


ambiguity of the term SDN 







Origins of SDN 
 Network devices: computationally constrained, individualized, unaware of 


the larger network topology 
 Protocols: simple, computationally friendly, focused on a single node 
 Networks were static, topologies fixed, traffic flow predictable 
 Rise in computational power and development of computation power 


slicing 
 Data centers 
 Constantly changing number of server hosts 
 Changing bandwidth requirements 
 Changing topology 
 Fixed, static networks are not sufficient 


 Data Centers and Telecom service have different constraints 
 







SDN defining principles 
 Separation of functionalities 
 Data Plane – Packet forwarding 


 Hardware/silicon 
 Standardized and commoditized (COTS, barebones) 


 Control Plane – Route processing 
 Software  
 Centralized 


 Management Plane – Provisioning and monitoring 
 Depends on the use of well defined APIs and data models 
Works together with or replaces traditional protocols 
 Introduces an SDN Controller (Orchestrator) 
 Performs traffic control and/or management functionality 


This is where SDN 
and NFV overlap 







The promise of SDN  
 Simplify operation 
 Central network provisioning tool 
 Cross-platform provisioning 
 True end-to-end circuit provisioning 
 Zero touch provisioning 


 Improve network performance 
 Improve on limitation of current protocols  
 Make decisions that are best for the network at large 


 Lower the cost 
 Replace the expensive router port with more cost efficient switch port 


 Offer new services 
 Enable flexible networks and support new on-demand services 







Directions of SDN development 


Management 
PlaneControl Plane Data Plane


New traffic control paradigms 
Flow-based switching 


Support of new services 


Centralized provisioning  
Automation 
Custom management tools 
Simplified integration with OSS/BSS 
 







Directions of SDN development 


Management 
PlaneControl Plane Data Plane


New traffic control paradigms 
Flow-based switching 


Support of new services 


Centralized provisioning  
Automation 
Custom management tools 
Simplified integration with OSS/BSS 
 







Development in the Management Plane 
Most of the current telecom SDN solutions are focused on management 
 Centralize and automate network provisioning and maintenance 
 Current methods are not conducive to software-based network control 
 CLI (Serial/Telnet/SSH), SNMP, TR-069 
 Proprietary and vendor specific  
 User focused 
 Limited data that can be obtained 


 Defining clear set of protocols, data models and APIs for software access 
to the equipment 
 Standardizing the way all equipment is managed (on the back-end) 
 







Building blocks of new management 
 NETCONF – network management protocol 


 Uses XML based information 
 YANG – data modeling language  


 Uses XML to define network element properties and events 
 IETF defined models, vendor-specific models 


 RPC (remote procedure call) based 
 REST API 


 Common way to programmatically request or change information 
 HTTP-based 
 Uses JSON 


 Translating REST API into NETCONF/YANG 
 Vendor specific tools 
 SDN Controller 


 RESTCONF 
 


 







Evolution of Network Management 


Legacy Network Management Next-Gen Network Management 


Vendor’s 
EMS


Vendor A Equipment


Vendor A Equipment


OSS/BSS


Vendor’s Legacy APIs
(SOAP, Java, etc)


Vendor’s Legacy APIs
(SOAP, Java, etc)


Vendor’s 
NG EMS


Vendor A Equipment


Vendor A Equipment


REST


HTTP


OSS/BSS


REST HTTP







Final Step of SDN Management 
 Single management interface for 


all equipment 
 Single point of interface to 


OSS/BSS 
 Flow-through provisioning 
 Allows for automation/error 


reduction 
 Allows for development of 


custom management tools 


Vendor A Equipment


Vendors B Equipment


REST


HTTP


OSS/BSS


REST HTTP


SDN 
Controller


Vendor X Legacy Equipment


Vendor’s 
EMS


Vendor’s Legacy APIs
(SOAP, Java, etc)


REST
HTTP







Obstacles to Management Plane 
Development  
 Standards are still changing 
 Cost  
 New equipment supports new management protocols and APIs 


Monolithic software/firmware is not conducive to SDN 
 Re-write code to be modular 
 Re-write code to access HAL (Hardware Abstraction Layer) instead of tightly 


coupled to hardware 
 Integrating legacy software and legacy systems is not profitable 
Market pressures – open is not always open, vendors don’t always play 


nice 
 Development of controllers 







Vendors operating in this space 
 SD-Access  
 Adtran 


 Mosaic OS 
 Mosaic Cloud 


 Calix 
 AXOS/EXOS 
 SMx 


 SDN Controller & Manager 
 Ciena – Blue Planet 


Other players: Juniper, Cisco, Metaswitch 







Directions of SDN development 


Management 
PlaneControl Plane Data Plane


New traffic control paradigms 
Flow-based switching 


Support of new services 


Centralized provisioning  
Automation 
Custom management tools 
Simplified integration with OSS/BSS 
 







Development of the Control Plane 
 Separating control plane into a separate device(s) – moved to Cloud 
 SDN Controller 
 Traffic routing decisions made with the knowledge of the whole network 
 Not constrained by traditional protocols 
 Computationally capable 
 Open Daylight, ONOS, BigSwitch, Metaswitch 
 Supports traditional protocol switches, vSwitches and flow-based switches 


 Flow-based switching 
 OpenFlow 1.3 


 SDN Holy Grail: SDN Controller + low-cost flow-based switching – 
obsoleting expensive routers 


 







Case 1 - OSPF 
 Open Shortest Path 
 Shortest Path = Lowest Cost Path 
 Considers:  
 Connection state 
 Size of the connection 
 Number of links 


 Ignores: congestion, latency, jitter 


Internet


100Gbps (Cost 1)
2x 10Gbps (Cost 5)


10Gbps (Cost 10)


17.5 Gbps


1 Gbps
3 Gbps


68 Gbps


47 Gbps


14 Gbps


5 Gbps







Case 1 - OSPF 
 Chooses path containing 


congested link 
Unaware of congestion 
 Impacts performance 


Internet


100Gbps (Cost 1)
2x 10Gbps (Cost 5)


10Gbps (Cost 10)


17.5 Gbps


1 Gbps
3 Gbps


68 Gbps


47 Gbps


14 Gbps


5 Gbps







Internet


100Gbps (Cost 1)
2x 10Gbps (Cost 5)


10Gbps (Cost 10)


17.5 Gbps


1 Gbps
3 Gbps


68 Gbps


47 Gbps


14 Gbps


5 Gbps


SDN Controller


Case 1 - OSPF 
 Controller is aware of all routers 


and all links 
 Choose the path based on the 


network state 
 Can override OSPF or can 


obsolete OSPF 







Case 1 - OSPF 
 Recognizes the congested link 
 Chooses the best path not 


necessarily lowest cost 
 Reroutes when congestion is 


detected 
 Could be used for latency and 


jitter sensitive routing 
 Allows for replacement of 


expensive routers with more 
affordable switches 
 
 
 


Internet


100Gbps (Cost 1)
2x 10Gbps (Cost 5)


10Gbps (Cost 10)


17.5 Gbps


1 Gbps
3 Gbps


68 Gbps


47 Gbps


14 Gbps


5 Gbps


SDN Controller







Case 2 – SD-WAN 
 A way to replace dedicated Ethernet circuit/MPLS service with a service 


of same functionality over the Internet 
More than VPN - provides security, prioritization, failover, load balancing 
 Support connections through multiple technologies (FTTP, DSL, Coax, LTE) 
 Controller provisions both endpoints and tunnel between them 
 Controller manages the traffic and changing network conditions 
Why should you care about SD-WAN 
 Much more cost effective for the customer 
 Carriers can provide SD-WAN to the customer they do not physically serve 
 NaaS model - recurring revenue 


 







Case 2 – SD-WAN 


INTERNETCarrier 1 Carrier 2


SD-WAN DeviceSD-WAN Device


SDN Controller


 Utilizes any and all Internet 
connections 
 SD-WAN makes failover simple 


with secondary or tertiary 
connections 
 Doesn’t require any circuit 


specific inter-carrier 
connections – not always easy 
with Tier 1s 
 Doesn’t require expensive MPLS 


routers 
 Can be deployed with NFV 


MPLS Service 


SD-WAN Service 


Carrier 1 Carrier 2







Obstacles to Control Plane Development 
 Telecom services and traffic still do not require the flexibility - YET 
 A lot of work has to be done on the SDN Controllers 
 A lot of work has to be done on the SDN traffic control apps 
OpenFlow switches and hybrid switches still not cost effective in 


telco industry – economies of scale 
 Cost saving may occur only in large networks 
 For smaller providers it may be more cost effective to add 


bandwidth 
 Steep knowledge curve 







Future of SDN in Telecommunications  
 It’s coming – Tier 1 are pushing it; they scale, so they benefit 
 Customers will start demanding new services 
 For small carrier, SDN adoption is going to be slow and granular 
 1-3 years: adoption of new management methods, deployment of SD-WAN 
 5-7 years: limited use of vendor specific/inter-oped SDN controllers for highly 


specific purpose 
 10-15 years: common use of flow-based switches/hybrid switches 
 20+ years: wider use of SDN controlled network traffic 


 Smaller carriers will depend on vendor packaged software and apps 
 Few carriers will write their own apps (or need to) in the foreseeable 


future. 







SDN DYI Primer – For the Enthusiasts 
 SDN Controller: ONOS or Open Daylight (ODL) free to download 
Mininet – OpenFlow network simulator 
GNS3 – Network simulator 
 Software deployment: 
 Python and CURL 
 Postman – API development and testing tool 
 YANG Brower 


 Raspberry Pi + USB Ethernet dongle + vSwitch = cheap OpenFlow 
switch 
 VMware ESXi – free for personal use 


 







Thank you! 
Milan Todorović 


milan@ncom.com 
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Securing ISP Networks 
 


Dustin Curtis - RVW, Inc. 







DDoS attacks and ISPs 
 Fairly common 
 Very effective 
 







What is a DDoS attack? 
Malicious 
 Target is one host or service typically 
 Disrupts service by resource depletion 
 Bandwidth 
 CPU 























The result… 
 Target host’s Internet is “down” 
 …and several other subscribers too 


 Subscriber QoE is negatively affected 
 Seen as a network outage 
 Can go on for hours 


 …or days  







What can be done about it? 
We want the malicious traffic to stop 
 Accomplished with filtering 


 ACL, RTBH, or Flowspec 
 Preferably upstream 


Mitigation Strategies: 
 Manual 
 Autonomous or semi-autonomous 







Why 
filter 


upstream? 
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Preparation 
Network Visibility 
 Interface Graphs 


 Router & switch interface statistics graphed over time 
 Sflow 


 Sample, collect, analyze 







Interface Graphs 







Sflow Analysis 







Detection of DDoS 
 Recognize attacks based on these graphs 
 Some are subtle, and will missed 
 Others are not… 







Not-so-subtle DDoS 







DDoS Participation 







Experience (and Luck) Required 
 DDoS starts suddenly 
What should graphs look like? 


 







After Detection… 
Who is the target? 
 Source/Destination IP 
 Source/Destination Port 
 Packet format (fragments, etc…) 
 L4 Flows 


 This information is used to define our traffic filter 
 Sflow “Top Talkers” 
Wireshark/TCPdump 


 


 
 
 







Who’s the Target? 







Pick up the phone 
Now that we have actionable data… 
 Call upstream provider(s) 
 Request traffic filtered based on your findings 


 ACL 
 Null route 


 
 
 







What could possibly go wrong? 
Manual process is: 
 Time-consuming 
 Error-prone 


 
 
 







Automation of the process 
 Anti-DDoS Tools 
 Hardware Appliance 


 Can be in-line 
 Software 


 Automatic detection of DDoS 
 Sflow 


 
 
 







Automated Mitigation - RTBH 
 RTBH 
 Requires BGP 
 S/D IP 
 Dynamic null route injection 
 Target effectively disconnected from the Internet 
 Requires upstream cooperation 


 
 
 







Automated Mitigation - Flowspec 
 Flowspec 
 Also requires upstream capability and cooperation 
 More match criteria than RTBH 


 S/D IP, L4 flow, packet format 
 More actions than RTBH 


 Drop (null route), reroute VRF, Rate limit, QoS Marking 
 Target remains online and only offending traffic is blocked 


 
 
 
 


 
 
 







Be a good Internet Neighbor 
 Avoid participating in DDoS attacks 
 Filter egress traffic 


 Prevent IP spoofing 
 Drop malformed packets 


 Use strong passwords on CPE and servers 
 Keep servers patched and configured correctly 


 Vulnerabilities 
 DNS (recursion problems) 


 
 


 
 
 


 
 
 







Thank You! 


Dustin Curtis 
RVW, Inc. 
(402) 564-2876 
dcurtis@rvwinc.com 
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Working Successfully with RUS 


Conversation Topics 
• Why do I want a Loan? 


• What about Grants? 


• Working with your General Field Representative  


• Financial Projections / Considerations 


• Engineering Design Requirements / Considerations 


• Q+A 
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Working Successfully with RUS: Why do I want a Loan? 


RUS Loan Program Benefits 
• Low Interest Rates  


• 20 years at 3.08% 


• 3 month (FFB) at 1.87% 


• Cushion of Credit Program 


• Competitive Protection 


• High Loan Approval Success Rate 


• Improving Processing Times 
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Working Successfully with RUS: What about grants? 


Free Money!?  Not quite… 
• Two Grant Programs 


• Distance Learning and Telemedicine 


• Community Connect Broadband Program 


• Competitively Scored and Awarded 


• 3 year implementation period 


• Government maintains a legal interest on the grant funded assets   
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Working Successfully with RUS: Your GFR 


Communicate and Collaborate 
• Borrower with GFR 


• Early and Frequently 


• Borrower with Engineer and GFR 


• Initial and Final Reviews 


• Non-Duplication Requirements  


• Borrower with Financial Consultant  


• Consistency of Communications among All Parties 
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Working Successfully with RUS: Financial Operations 


Best practices for Financial Information with loan applications 


• Explain, explain, explain:  don’t assume we understand your assumptions 


• Treat RUS like a lender, not a regulator 


• Project depreciation like RUS does to avoid unpleasant surprises 


• Past performance may not guarantee future results, but it’s usually the 


most reliable predictor 


• Forget about the regulated/nonregulated distinction 
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Working Successfully with RUS: Engineering Design 


Areas for discussion 


• Consistency within design narrative and schedules in RD Apply 


• Mapping (ie do we want them to match by exchange in Infrastructure?) 


• Consistency with reporting in DCS/BCAS 


• Engaging early on ER 


• Submit before the loan is turned in RDApply, if possible 


• Submit to LOAD Engineering through GFR rather than directly to RUS 


environmental staff 


• Interim Financing requests 
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Working Successfully with RUS 


Questions??? 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker 
chad.parker@wdc.usda.gov / 202.720.9556 


Assistant Administrator 


Laurel Leverrier, Telecommunications Program  
laurel.leverrier@wdc.usda.gov / 202.720.9556 
 
Peter Aimable, Portfolio Management & Risk Assessment Division 
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Loan (& Grant) Origination & Approval Division 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Policy & Outreach Division 
kenneth.kuchno@wdc.usda.gov / 202.720.0667 


Deputy Assistant Administrators 
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Contact Information for this session’s presenters 


General Field Representative, Alabama and Mississippi 
teresa.hunkapiller@wdc.usda.gov / 256.725.5353  Teresa Hunkapiller 


Chief, Engineering Branch, LOAD 
scott.steiner@wdc.usda.gov / 202.720.0806 Scott Steiner 


Deputy Assistant Administrator, LOAD 
shawn.arner@wdc.usda.gov / 202.720.0800 Shawn Arner 


Chief, Financial Operations Branch, LOAD 
richard.anderson@wdc.usda.gov / 202.720.0733 Richard Anderson 





		Slide Number 1

		Working Successfully with RUS

		Working Successfully with RUS: Why do I want a Loan?

		Working Successfully with RUS: What about grants?

		Working Successfully with RUS: Your GFR

		Working Successfully with RUS: Financial Operations

		Working Successfully with RUS: Engineering Design

		Working Successfully with RUS

		Slide Number 9

		Slide Number 10






Presented by:  
Aylene Mafnas 


 
 


Telecommunications Construction Policy: 
Simplify, Unify, and Consolidate  


 
2018 ACE School and RUS Symposium 


Atlanta, GA 
May 15-17, 2018 







Page 2 2018 ACE School and RUS Symposium 


Objectives 


This training session has the following objective: 


• To encourage dialog leading to partnership and innovation on activities 


updating RUS’ loan programs’ construction regulations, policies, and 


procedures. 
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Agenda 


Telecommunications Construction Policy, Procedure, and Regulation 


• Simplify, Unify, and Consolidate 


• Introduction 


• Unify – Implementing common practices across different programs 


• Simplify – Simplifying the procedures thereby reducing time to service 


• Consolidate – Reducing the number of regulations and regulatory 


documentation 
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INTRODUCTION  


Currently there are separate regulations addressing the construction of telecommunications 
networks under the Infrastructure and Farm Bill Broadband Loan Programs. They could all benefit 
from being updated. 


• 7 CFR 1753 – Infrastructure Program construction policies and procedures 


• RUS Bulletin 1738-2 – Farm Bill Broadband Program construction procedures 


• 7 CFR 1755 – Telecommunications policies on specifications, acceptable materials, and 


standard  contract forms 


• Shared across multiple programs 
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UNIFICATION 


A common set of policies, processes, and procedures should apply to the construction of 
networks under both the Infrastructure and F. B. Broadband loan programs 


• The networks being constructed under all programs are basically the same. 


• Goal is to minimize program-specific policies and procedures 


• Reduce confusion of Engineers, borrowers, and contractors and accelerate 
“time to service” 
• Use the same definitions and requirements, e.g. “Minor” and “Major” 


projects 
• Use the same approval requirements across programs 


• Facilitate the updating of procedures and processes to keep up with 
technology and industry trends. 
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SIMPLIFICATION 


Streamline, simplify, and update the policies, processes, and procedures used for the 
construction of networks under the Infrastructure and F. B. Broadband loan programs 


• Revise RUS Approval requirements to simplify and expedite construction. For example: 


• Subcontracting under “Major” and “Minor” projects 
• Bid/negotiation approval 
• Revising field and office approval authorizations 


• As was done with the RUS Contract Form 395 for equipment procurement, optimally there 


should be 1 contract each for Professional Services and Construction  


• Increase the cost caps for “Minor” projects 


• $500K, $750K, $1M? Different caps for Equipment, OSP, and Buildings and tower construction  
• Revise constraints on the use of 773 contracts and 771a advancements 
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CONSOLIDATION 
 
 


Regulations 7 CFR 1753, 7 CFR 1755, and RUS Bulletin 1738-2 could be 
consolidated into one common regulation 


• Combine the construction policies, processes, and procedures for the Infrastructure and 


Farm Bill Broadband loan programs into a common regulation, 


• e.g. a revised version of 7 CFR 1753 covering both programs. 


• Eliminating RUS Bulletin 1738-2 


• Funds advancement section would be moved to 7 CFR 1744 subpart C 


• Incorporate the list of RUS Standardized Contract Forms into 7 CFR 1753 


• Move from 7 CFR 1755 and then Rescind 7 CFR 1755 


• Specifications 515a-d could be incorporated into the instructions for RUS Contract Form 515 
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7 CFR 1755 


RUS is obligated, but lacks the resources, to maintain and update both published 
and IBR’d standards and specifications included within the regulation 


• This is a similar scenario to the elimination of the List of Approved Materials 


• RUS no longer has the resources or expertise to maintain and update. 


• Use of industry accepted practices and 3rd party specifications and standards could 


replace most of 7 CFR 1755 


• The maturity of the industry avoids the need for specifying and publishing many of the 
specifications and standards. 


• Vendors, contractors, and engineers generally have a higher level of familiarity with effective 
construction practices than when 1755 was published 


 







Page 9 2018 ACE School and RUS Symposium 


IN SUMMARY 


Public-Private partnerships applying innovation to simplify, unify, and consolidate 


construction processes, policies, procedures, and regulations can reduce the costs 


and time to service of constructing RUS program telecommunications networks 


without compromising the integrity of the networks or the security of public 


loans. 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker, Assistant Administrator, RUS Telecommunications 
chad.parker@wdc.usda.gov / 202.720.7287 


Assistant Administrator 


Laurel Leverrier, Deputy Assistant Administrator, RUS Telecommunications  
laurel.leverrier@wdc.usda.gov / 202.720.3416 
 
Peter Aimable, Office of Portfolio Management & Risk Assessment  
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Office of Loan (& Grant) Origination & Approval 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Office of Policy & Outreach  
kenneth.kuchno@wdc.usda.gov / 202.720.9424 


Deputy Assistant Administrators 
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Aylene Mafnas | Chief, POD Engineering Branch 
Aylene.Mafnas@wdc.usda.gov | Office: 202.205.2917 
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Recent RUS Success and Future Enhancements 


Successes and Changes 
• RDApply 


• Infrastructure Program 


• Loan Processing Times 


• Continued Increases in Loan Approvals: ~$470M in 2017 


• Updated Infrastructure Loan Application Guide 
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Recent RUS Success and Future Enhancements 


Successes and Changes 
• Broadband Loan Program 


• Historically: a high ineligibility rate 


• Address by Implementation of Rolling Windows 


• Updated Broadband Loan Application Guide 
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Recent RUS Success and Future Enhancements 


Successes and Changes 
• Distance Learning and Telemedicine Grant Program 


• Telecom and Electric Borrowers now Eligible 


• Community Connect Grant Program 


• Increase in Appropriations: ~$30M  


• Increased eligibility definition of Broadband to 10Mbps / 1Mbps 
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Recent RUS Success and Future Enhancements 


Enhancements… 
• Pilot Broadband Program 


• $600M in budget authority 


• Loans, Grants, Loan/Grant Combos 


• Loan Processing Criteria 


• Studying criteria for reduced financial analysis 


• Based on historical metrics / performance 


• Test cases 
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Recent RUS Success and Future Enhancements 


Questions??? 
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Rural Utilities Service Telecommunications Key Contacts 


Chad Parker, Assistant Administrator, RUS Telecommunications 
chad.parker@wdc.usda.gov / 202.720.7287 


Assistant Administrator 


Laurel Leverrier, Deputy Assistant Administrator, RUS Telecommunications  
laurel.leverrier@wdc.usda.gov / 202.720.3416 
 
Peter Aimable, Office of Portfolio Management & Risk Assessment  
peter.aimable@wdc.usda.gov / 202.720.1025 
 
Shawn Arner, Office of Loan (& Grant) Origination & Approval 
shawn.arner@usda.gov / 202.720.0800 
 
Kenneth Kuchno, Office of Policy & Outreach  
kenneth.kuchno@wdc.usda.gov / 202.720.9424 


Deputy Assistant Administrators 
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RUS Environmental Update 
Still Don’t Fear the NEPA! 


Presented by Kellie Kubena, Director 
Engineering and Environmental Staff 







Outline 


• Part 1 


• Still Don’t Fear the NEPA! 


• FY17 Overview 


• 1970 now and in the future 


• 2017 Executive Orders 


• Processing Applications 


• Part 2 


• Section 106 NHPA Streamlining 


• Telecom Programmatic Environmental Assessment 


• EES Staffing 







For every loan RD makes, no matter the program, there are three 
components: 


• Financial analysis 


• Engineering analysis 


• Environmental analysis 


For each component, the agency must : 


• Document that the project meets any applicable requirements and 


• Evaluate the risk of financing the project  


Still Don’t Fear the NEPA! 
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How does your environmental specialist/archeologist 
help your project? 


- Makes recommendations to mitigate impacts 
- Explains to permitting agencies why your project is 


important and how it will be constructed 
- Suggests efficiencies in program reviews 
- Is super cool 
- All of the above 


 


 


 


Test Your Knowledge! 
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• Made 25 loans for $450M 
• 72 Distance Learning and Telemedicine 


Grants for $23.5M 
• 8 Community Connect Grants for $17.9M 
• 2017 stats on project reviews-  


• 34 Telecom program reviews 
• Most projects (60%) reviewed in under 


60 days, 90% in less than 6 months 
• Expecting another busy year in FY18! 


FY17 Telecom Program Performance 
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• GFR trainings on: regulation, EES project review tracker, and Section 
106 of the National Historic Preservation Act 


• Training offered at Aug 2017 ACE Meeting in DC 
 


The “New” 1970 Environmental Policies and 
Procedures- 2017 Activities 
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• Hurricane recovery temporary hires- Carlos Perez, Jonathan Simpson, and 
Omololu Dawodu 


• New RUS Administrator 
• New WEP Assistant Administrator 
• Video training  
• Nationwide Programmatic Agreement Section 106 Consultation 
• Telecom Programmatic Environmental Assessment 


 
 


What’s new in 2018? 
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• Revise and reissue subparts to incorporate 
new tools, refine instruction 


• Explore potential of electronic 
environmental application that works with 
RDApply 


• Finalize and implement Nationwide 
Programmatic Agreement for RD- covered 
later 


• Finalize Programmatic Environmental 
Assessment for Telecommunications 
Facilities- covered later 


The “New” 1970 Environmental Policies and 
Procedures- 2018 Activities 
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Executive Order 13766- Expediting Environmental Reviews and Approvals 
for High Priority Infrastructure Projects 


• CEQ identifies, at the request of governor, federal agency or others, 
“high priority” projects important to general welfare, value to the 
nation, environmental benefits, and other factors 


• CEQ works with federal agency to expedite processes and deadlines for 
completion of environmental reviews 


• Agencies will make every effort to prioritize reviews to meet deadlines, 
otherwise head of agency will submit a written explanation to CEQ  


 


 


Environmental Executive Orders  
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Executive Order 13807- Establishing Discipline and Accountability in the 
Environmental Review and Permitting Process for Infrastructure 
Projects 


• “… the Federal Government, as a whole, must change the way it 
processes environmental reviews and authorizations decisions.” 


• Agencies should follow transparent and coordinated processes for 
conducting environmental reviews and making authorization decisions. 


• Introduces “one federal decision”, develops a permitting timetable, 
uses permitting dashboard, and engages senior agency officials 


• CEQ modifying existing guidance and identifying any needed regulatory 
changes 


 


 


Environmental Executive Orders (cont.)  
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Fixing America’s Surface Transportation Act- December 2015 
• Title 41 of the FAST Act (42 U.S.C.  § 4370; “FAST-41”) created a new 


governance structure, set of procedures, and funding authorities 
designed to improve the timeliness, predictability, and transparency of 
the Federal environmental review and authorization process for 
covered infrastructure projects 


• Established Federal Permitting Improvement Steering Council- 
interagency council to oversee implementation 


• Usually applicable to EIS-sized projects 


 


 


FAST-41  
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• National Environmental Policy Act, National Historic Preservation Act, 
Endangered Species Act, and other statutes clearly require 
consultation and consideration of alternatives prior to federal action. 
• Federal action is approval of financial assistance/obligation of funds 
• Litigation around 2008 highlighted and reaffirmed the requirement 
• RD OGC clarified in 2011 that environmental reviews (including 


Section 106) must be completed before obligating funds to avoid 
violating the Anti-Deficiency Act. 


• 7 CFR 1970 codifies this for Rural Development  
 


 
 


Processing of Applications 







• Prior to 2011, RUS sometimes obligated loans with conditional 
environmental approval 


• After 2011, no more conditional environmental approvals 
• This sequencing issue is a contributing factor to the need to streamline 


Section 106 processes 
 


 


Section 106 Streamlining 
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• List of Cat-Ex’s with No Potential to affect historic or cultural resources 
(available separately- will be added to Subpart H) 


• Use of other Agency Program Alternatives 
• Program Comment on broadband deployment on federal lands 
• Railroad Exemption 
• Other Agency’s PAs that allow RD to sign on or use. 


• Nationwide Programmatic Agreement for Rural Development 
• Allows for obligation of funds for any program in RD with the condition 


that Section 106 consultation be completed prior to construction 
• Will later include specific program exemptions in appendices 


 


 


 


Section 106 Streamlining- more details tomorrow! 
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What is the purpose of environmental review? 
- To ensure the project has no impact on the 


environment 
- To inform the program decision maker about the 


impacts of a project 
- To allow the public to participate 
- To invite lawsuits 
- All of the above 


 


 


 


Test Your Knowledge! 
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Pre-loan 
• Applicant prepares environmental documentation and sends to GFR 
• GFR sends to EES for review 
• EES completes environmental review prior to obligation 
Post-loan 
• Where changes in scope of project require amending the original 


environmental review, applicant prepares supplemental environmental 
information  


• EES reviews new information prior to approval of amendment of scope 
 


 


Environmental Review Process 







• Public notice time frames have been shortened, but processes remain the 
same; there is still time involved  … be aware of situations where a 
notice may be required, e.g., for a particular resource impact 


• Endangered Species Act (Section 7) and National Historic Preservation Act 
(Section 106) not only have time frames, but also specific procedural 
requirements; detailed guidance and template documents are available 
at Subpart N and Subpart H, respectively         


• Classification under NEPA; CATEX with or without an ER? EA? Consult the 
applicable guides that have been developed 


• CATEXs without ERs may require review under ESA and NHPA, some won't  
 


Potential Pitfalls and How to Avoid 
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• Subpart B, Exhibit C, Guide to Applicants for Preparing Environmental 
Reports under 1970.54 


• Subpart C, Exhibit B, Guide to Applicants for Preparing Environmental 
Assessments under 1970.102 


• Subpart H, Exhibit B, Delegation of Authority to Applicants 
• Subpart H, Exhibit D, Guide for working with Indian tribes 
• Subpart H, Exhibit H, Template letters for consulting with SHPOs and 


THPOs 
 


More guidance included if a project requires public meetings or an 
Environmental Impact Statement 
 


Important Exhibits for Borrowers 
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• A sufficient description of each activity included in the workplan or 
amendment that allows the agency to properly determine the 
environmental review requirements of a project  


• Other appropriate documentation- maps, letters, etc 


What needs to accompany a workplan or 
Amendment? 







• Details of the project and construction method to be used  
• Current land use, land owner, and the extent of the disturbance from 


proposed construction  
• Approximate location of the construction; e.g. on a private utility 


easement adjacent and parallel to road ROW  
• USGS or aerial map detailing the location and affected area.  


Components of a good project description 







• Project description should include: 
• Method of placement 
• Location of placement (ROW vs not, county, state, federal land) 
• New route miles 
• New vs. existing facilities 
• Photographs and maps 
• Utility poles and easements 
• Site/ROW clearing required  
• Individual project vs group descriptions 


Examples of a good project description 







• Backup power generator to be placed adjacent to existing electronics 
cabinet.  Exact model not finalized but dimensions expected to be 
48”Lx24”Wx30”H.  Will require 100 gallon LP tank at site with dimensions of 
approximately 30” diameter x 54”tall.  Generator and tank will sit within site 
boundaries already designated for existing cabinet which fall within the 
environmental routes identified in the maps. 


• This project involves construction of new buried fiber optic cable along 
existing, previously disturbed routes using buried construction techniques.  
When applicable, may plow the cable into the ground using a ripper 
attachment. This method opens a small, narrow trench, inserts the cable, 
and closes the trench, all in the same process. 


Examples of a good project description 







• Active understanding of what is needed for expeditious reviews 
• Good project descriptions and maps are key! 
• Use the program efficiencies available- including letter templates, 


catex with no potential list, etc 
• Ask questions?  Engage us in your environmental documentation 


preparation!   
• Come back for Part 2 tomorrow, we’ll talk about the new streamlining 


of Section 106 and NEPA reviews 
 


 


 


What do we need from you? 
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• Section 106 of the National Historic Preservation Act 
• How to make it move as efficiently as possible 
• Streamlining tools- template letters, etc 
• Nationwide Programmatic Agreement 


• Programmatic Environmental Assessment for Telecommunications 
Facilities  
• What does the PEA cover? 
• How does it work?  


 


 


 


What will we cover tomorrow? 
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Environmental Staff- Supports All RUS Programs 
 


• Vacant, Senior EPS 
• Lauren Cusick, EPS 
• Dennis Rankin, EPS 
• Lauren Rayburn, Env. Sc. 
• Steve Polacek, EPS 
• Erika Seibert, Ph.D., FPO 
• Basia Howard, Archaeologist 
• Alex Anderson- Student Trainee 
• Carlos Perez- Temporary EPS 
• Jonathan Simpson- Temporary EPS 
• Omololu Dawodu- Temporary EPS 
 
 


EES Staffing 







 
 


EES Staffing 


Archeologists: 
Erika Martin Seibert 


Basia Howard 
Student Trainee: 


Alex Anderson 
Temporary EPS: 


Carlos Perez 
Jonathan Simpson 
Omololu Dawodu 


Env Staff Supervisor:  Kellie Kubena 







Questions? 







Basia Howard 
Archaeologist, Engineering and 


Environmental Staff 
Rural Utilities Service  


basia.howard@wdc.usda.gov 
Office: 202.205.9756 


 
Kellie Kubena 


Director, Engineering and 
Environmental Staff 


Rural Utilities Service  
Kellie.kubena@wdc.usda.gov 


Office: 202.720.1649 
www.rd.usda.gov 



http://www.rurdev.usda.gov/





RUS Environmental Update Part 2: 
Streamlining Section 106 and NEPA 


Reviews 


Presented by Basia Howard, Archaeologist 
Engineering and Environmental Staff 







Outline 


• Section 106 
• Overview 
• Applicant and Consultant Role and Responsibilities  
• When to Reach Out 
• Section 106 Stumbling Blocks 
• Nationwide Programmatic Agreement 


• Programmatic Environmental Assessment 
• What does it do? 
• Tiering Process 
• How to use it? 







Requires Agency takes into account the effects of the undertaking/federal 
action: 


• According to regulation, Section 106 consultation must be completed 
prior to undertaking (obligation); often done through an individual 
Programmatic Agreement because of the timing of our loan process. 


Section 106 of the National Historic 
Preservation Act (NHPA) 
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RD has delegated authority to their applicants pursuant to 36 CFR § 800.2(c)(4), 
and 7 CFR § 1970.5(b)(2) of the regulations, ‘Environmental Policies and 
Procedures’ (7 CFR Part 1970), to initiate and proceed through steps 1-3 of the 
Section 106 review process. 


• Initiation (36 CFR 800.3) 
• Identification (36 CFR 800.4) 
• Assessment of Adverse Effects (36 CFR 800.5) 


Applicant and Consultant Roles and 
Responsibilities 
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• In delegating this authority, RD is advocating for early communication 
with SHPOs, THPOs, and Indian tribes in the Section 106 process.  


• RD believes this interaction, prior to direct agency involvement, will 
support and encourage the consideration of impacts to historic 
properties earlier in project planning.  


• This blanket delegation does not delegate the federal government’s 
government–to government consultation responsibilities toward Indian 
tribes. 


Applicant and Consultant Roles and 
Responsibilities 
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RD applicants and/or their consultants must involve RD national office staff 
when: 
• A THPO or Indian tribe specially asks for government–to–government 


consultation;  
• There will be adverse effects to historic properties or a program 


alternative needs to be created;  
• The SHPO, THPO, and/or Indian tribe disagrees with a recommend 


finding; and/or  
• An inadvertent discovery is made. 


When to Involve RUS Cultural Resources 
Staff 
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• Not including information that a project requires Federal 
Communications Licensed Spectrum; 


• Not including information identifying when a project crosses 
Federally managed lands; 


• Improperly applying the No Potential List (Only applicable for 
non-tribal and federal lands); 


Section 106 Stumbling Blocks 


34 







• Not initiating Section 106 with consulting parties early in 
the process;  


• Not using the template letters with the specific language 
recommended; and 


• Insufficient descriptions of the project and the area of 
potential effects.  


Section 106 Stumbling Blocks 
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• Prior to 2011, RUS sometimes obligated loans with conditional 
environmental approval 
• After 2011, no more conditional environmental approvals 


• Once NPA is signed: 
• RUS can obligate funding and consult on specific projects when 


more details are available 
• Once Appendices with exemptions are in place: 


• Borrowers will have access to nationwide efficiencies for certain 
actions 


 


 


 


Nationwide Programmatic Agreement 
(NPA) 
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Why do we need an NPA? 
 


We need to address the sequencing of Section 106 so that we can obligate funds 
first and then complete Section 106 consultation.   
 


1) Borrowers may not be in a position to accept the expense of Section 106 review 
without some level of confidence that RD low interest funding is available to them.   


2) Identification of an appropriate Area of Potential Effect and impacts to historic 
properties for multi-year work plans and loan designs is challenging. 


3) For long term project plans, we cannot provide good information to consulting parties 
or start earlier in the planning process. 


4) Borrowers may not be able to get permits on federal lands to start survey for 
identification of historic properties until money has been obligated.   


5) The Administration’s Goals for the deployment of services to rural America. 


 
 


 


Section 106 Streamlining- NPA 
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• Once NPA is signed: 
• RUS can obligate funding and consult on specific projects when 


more details are available 
• Once Appendices with exemptions are in place: 


• Borrowers will have access to nationwide efficiencies for certain 
actions 


 


 


 


Nationwide Programmatic Agreement 
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• Draft NPA under review by National Conference of SHPOs, National 
Association of THPOs, Advisory Council on Historic Preservation and the 
National Trust for Historic Preservation 
• Webinar available for viewing at any time 
• Listening sessions were held from April through mid-March 
• We have received comments, and are adjudicating the document 
• Present final document to signatories- spring 2018 


• Once NPA is finalized: 
• RD staff will begin drafting Appendices for each program 
• Training on how to use the NPA will be held for borrowers, consultants 


and SHPOs/THPOs 
 


 


National Programmatic Agreement- Timeline 
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• Objectives of the PEA 
• Expedite the preparation and evaluation of projects to deploy and 


expand broadband infrastructure to rural America 
• Save RUS and applicants time, resources, and funds 
• Ensure consistent and accurate evaluation of broadband projects 
• Efficiently comply with laws and regulations 
• Avoid duplicative and repetitive efforts for planning, environmental 


review, regulatory compliance and permitting 
 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• What is a PEA? (Chapter 1) 
• NEPA encourages agencies to consider repetitive projects and 


broader program impacts at a program rather than project level 
• Remaining impacts at project level can be “tiered” using a stepped 


approach to analysis and decision-making 
• The PEA provides a legal way to evaluate impacts programmatically 


and defer other impact analyses that need more detailed 
information to a later point and process 


• The PEA covers all RUS telecommunications facilities projects 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Detailed Description of Activities (Chapter 2 
• The PEA details the telecommunications facilities activities that would be financed 


through RUS programs 
• Specific details are provided about the methods of: 


• Underground and buried replacement of cable 
• Aerial placement of cable 
• “Drops to customers 
• Cell and microwave antennas located on buildings and new and existing towers 
• Ancillary and support facilities and equipment 


• The document includes photographs and descriptions of equipment used for these 
installations, the methods of installation, and how those may affect resources 


• Borrowers may use this information to provide to land managing agencies for land use 
authorization or special use permits 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Program Level environmental analyses (Chapter 3) 
• The information in this chapter replaces what was formerly known as a 


generic environmental report 
• Analyses for the resources outlined below are complete and do not need 


further analysis at project-level planning if implementing identified 
standard operating procedures and mitigation as described in the PEA 


• The document provides programmatic level analyses for the following 
resources: 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Groundwater Greenhouse Gas Emissions 


Surface Water Noise 


Soil Erosion Electromagnetic Radiation 


Native Vegetation Migratory Birds 


Air Quality Environmental Justice 







• Tiering Process (Chapter 4) 
• Spells out the tiering process including what can be approved and what 


RUS and the borrower can and cannot do until the tiered, site-specific 
environmental review is completed. 


• Based on the publication of the PEA/FONSI RUS will be able to obligate 
funds for projects and activities covered in the document 


• Until ALL site-specific, or “tiered” environmental review requirements are 
met  
• RUS cannot advance loan or grant funds or approve construction 


contracts  
• The applicant cannot begin site preparation or project construction 


(see 7 CFR 1970.12) 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Applicant prepares loan/grant application; completes 
Exhibit 4-1 


RUS accepts, evaluates, and concludes financial and technical reviews 
(including environmental) 


Applicant submits loan/grant application with Exhibit 4-1 


RUS approves funding* RUS denies funding 


RUS makes a decision on financing application 


Applicant proceeds to design,  
construction planning, and permitting  







• Tiering Process (Chapter 4- Exhibit 4-1) 
• Exhibit documents that every project or activity included in a loan or 


grant application is included in the PEA analysis 
• Use of the exhibit allows RUS to make a funding decision based on the 


PEA/FONSI 
• If subsequent tiered or site-specific environmental review is needed, the 


following cannot occur until it is complete. 
• RUS cannot advance loan or grant funds or approve construction 


contracts  
• The applicant cannot begin site preparation or project construction 


(see 7 CFR 1970.12) 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Applicant prepares loan/grant application; 
completes Exhibit 4-1 


RUS accepts, evaluates, and concludes financial and technical 
reviews (including environmental) 


Applicant submits loan/grant application with Exhibit 4-1 


RUS approves funding* RUS denies funding 


RUS makes a decision on financing application 


Applicant proceeds to design,  
construction planning, and permitting  







• Tiering Process (Chapter 4- Exhibit 4-2-Linear Projects) 
• Exhibit documents: 


• land uses: public and private land 
• Federally listed species/designated critical habitat 
• Wetlands/waters of the US conversions requiring an individual 


permit 
• Farmland soil conversion (AD 1006 if not sited in existing ROW) 
• Coastal barrier resource area 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process (Chapter 4- Exhibit 4-3-Towers/Buildings) 
• Exhibit documents: 


• land uses: public and private land 
• Federally listed species/designated critical habitat 
• Historic properties 
• Floodplain conversions 
• Wetlands/waters of the US conversions requiring an individual permit 
• Farmland soil conversion (AD 1006) 
• Coastal barrier resource area 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Using the PEA- 
• Applicant confirms that all planned activities are consistent with: 


• Technologies analyzed in the PEA Chapter 2 
• Environmental conditions/mitigation described in the PEA Chapter 3 


• The PEA includes appendices that should help applicants coordinate 
permit and land use authorization requirements from other federal and 
state agencies. 
• RUS can’t direct other agencies in how to conduct their 


environmental reviews, but we will reach out to other agencies to 
encourage cooperation 


• PEA can be a useful tool to provide information 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Using the PEA- Appendices 
• Appendix C and D provide information on NEPA and land use 


authorization regulations for federal permits 
• Appendix G provides web links to relevant environmental databases 
• Appendix I includes Section 106 templates and guidance specific to 


telecommunications facilities 
• Chapter 2 describes the activities planned and can be used in 


coordinating with land use authorizing and permitting agencies 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Status of the PEA 
• PEA published March 2016 


• Comment period ended April 1, 2016 
• 2 comments received that have been incorporated into Agency 


Finding 
• Finding planned to be published in coordination with Nationwide 


Programmatic Agreement finalization- expected May-June 2018 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• What do I do after this is all in place? 
• Review projects for eligibility under the PEA 


• If eligible, follow PEA 
• If not, review under 1970 


• Use Nationwide Programmatic Agreement, to cover obligation 
• Once exemptions in place, determine what exemptions apply 
• Post obligation, conduct Section 106 review prior to construction 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Environmental Staff- Supports All RUS Programs 
 


• Vacant, Senior EPS 
• Lauren Cusick, EPS 
• Dennis Rankin, EPS 
• Lauren Rayburn, Env. Sc. 
• Steve Polacek, EPS 
• Erika Seibert, Ph.D., FPO 
• Basia Howard, Archaeologist 
• Alex Anderson- Student Trainee 
• Carlos Perez- Temporary EPS 
• Jonathan Simpson- Temporary EPS 
• Omololu Dawodu- Temporary EPS 
 
 


EES Staffing 







 
 


EES Staffing 


Archeologists: 
Erika Martin Seibert 


Basia Howard 
Student Trainee: 


Alex Anderson 
Temporary EPS: 


Carlos Perez 
Jonathan Simpson 
Omololu Dawodu 


Env Staff Supervisor:  Kellie Kubena 







Questions? 







Basia Howard 
Archaeologist, Engineering and 


Environmental Staff 
Rural Utilities Service  


basia.howard@wdc.usda.gov 
Office: 202.205.9756 


 
Kellie Kubena 


Director, Engineering and 
Environmental Staff 


Rural Utilities Service  
Kellie.kubena@wdc.usda.gov 


Office: 202.720.1649 
www.rd.usda.gov 



http://www.rurdev.usda.gov/
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Indoor/Home Networking 
Speaker: 
Howard Gorter 


EVP, Engineering Operations 


Palmetto Engineering & Consulting 







Xennial/Oregon Trail Generation 
• Born Late 70’s/Early 80’s 
• Remember Land Lines & Pay Phones 
• Grew up half Analog, half Digital technology. 
• Played Oregon Trail…and died of Dysentery. 
• First to do Research papers Online & with a Card Catalog. 
• The last to experience youth without social media 


• Or online games…or cell phones 


• Last to use Cassette Tapes, First to use Scour/Napster 
• Don’t forget CD clubs! 


 







Networking From a Kid’s Perspective 
 







The Moving On-Premise Target 
ONT’s coming inside More and More 
 Moving from a basic ONT to a full featured Residential Gateway 
 Moving from Residential Gateway to a Smart Home Center 


 Battery Backup may not be as critical, Customer Choice 
 Landline is less critical or may not exist at all 


 Flexible Fiber Entrance Options 
 Able to get the Fiber inside much easier 
 Microduct/Pushable Fiber 
 Ultra Bend-Insensitive Fiber 


 


 
 


 







The Indoor Advantage 
No Grounding Problems from the Plant Side 
No Weather Concerns 
 Better WiFi Access 
 More Centralized AP placement 
 Better Cloud Access 
 Hub of Access & Services 


 RG & Smart Home Features 
 Path to Smart Home Center 


 
 


 







Getting Fiber into the Home/MDU 
 Pushable Fiber & Microduct 
 Drops or In Building/MDU 


 5-mm Ruggedized Ultra-Bend Insensitive Fiber cables 
 G.657.B.3 – 5mm bend radius or less 


 900um Low Visibility Fiber 
 G.657.B.3 – 2.5mm bend radius 
 Invisible, Thin, Clear, White,  
 Can be painted, caulked, hidden 


 


 
 







Family: Staying Connected 
 







The Future of Carrier Class WiFi 
Manageable as a Service 
 Custom Service Differentiation 


 Customer Support Enhanced 
 CSR’s have visibility into Wi-Fi Performance 


Mesh AP’s & Extenders available for coverage problems 
 Device quantity and Congestion will Increase 
New Standards: 
 WiGig – 802.11ad 
 802.11ax 


 


 







WiGig - 802.11ad 
• Known/Promoted as WiGig 


• Standardized in December 2012 
• 60Ghz band 


• 57-66Ghz – 9Ghz of spectrum! 
• Can achieve up to 8Gb/s speed! 


• Uses Beamforming & 8x8 MU-MIMO+ 
• Range – about 30 feet 


• Generally in the same room 
• Cost and Range are limiting Adoption 


• $350-$400+ 
• TP-Link Talon & Netgear Nighthawk X10 







802.11ax 
 6th Gen WiFi Standard 
 Designed for High-Density/IOT Environments 
 Redesigned for Congestion, like LTE 
 Both 2.4 & 5Ghz – 802.11ac is 5Ghz only 


 Increased Speed/Channel Capacity 
 Full Duplex MU-MIMO 
 802.11ac is downlink only 


 Better Power Usage/Battery Life 
 OFDMA – Uplink & Downlink 
 Reduces Congestion 


 Final Standard Q1 of 2019 







Wi-Fi Band/Client Steering 
Not a standard 802.11 feature 
 Steers clients between 2.4/5Ghz bands 
 Steering based on configuration & functionality 


Uses Same SSID on 2.4/5Ghz Bands 
 Also matching security & network settings 


 
 







Supporting Wi-Fi Connectivity 
Measuring & Monitoring Wi-Fi 
 Tx/Rx Rate 
 Throughput & Connectivity 
 CPU, Memory Utilization 


 RF Environment: 
 Client Signal Strength 
 Channel Utilization 
 Noise Floor 
 Co/Adjacent Channel Interferers 


 Assisting CSR’s with Troubleshooting 
 







Extender/FemtoCells & DAS 
Major Carriers have FemtoCell options: 
 T-Mobile – Cell Spot v2 
 Sprint – Magic Box 
 AT&T – MicroCell 
 Verizon – 4G LTE Network Extender 


 DAS – for stadiums & larger office buildings 
 







The Heart of the Indoor Network 
 A managed Access Presence in the home 
 Brings Carrier Class Wi-Fi to the connected home  


 Complements Gigabit connectivity with extraordinary speed / coverage 
 Extends the network throughout the home, brings service to all devices 


 Wi-Fi Lowers cost of rewiring homes 
 Accelerates FTTH and IPTV deployment 
 Manages IOT & Device Proliferation 


 Leverages Software for new revenues and lower support cost 
 Deliver managed in-home services and new applications 
 Leverage remote Wi-Fi monitoring and troubleshooting capabilities 


 Creates a strong service provider brand in the home 
 Control and manage the customer experience 


 







Indoor/Home Networking 
Questions? 


 


Howard Gorter, PE 
EVP, Engineering Operations 


Palmetto Engineering & Consulting 
615-636-1531 


howard.gorter@palmettoeng.com 
Twitter: @HowardGorter 
www.palmettoeng.com 
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Smart X  
Speaker(s): 
Carl Akin 
Staff Consultant 
Monte R. Lee & Company 
 


 







What is Smart X? 
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Smart X 


•What is the Smart Xperience? 
 


•How do we enable data transfer from the pipe 
to the consumer? 
 


•The consumer views their new world from 
the screen in front of them. 
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Smart Ag 
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of all crop losses are due to weather 
 
 
of consumer-ready food never makes it to 
market 
 
increase in food production required by 
2050 to meet population growth 


 


90% 
 
50% 
 
70% 
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Constant Need for Improvement 
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What is the definition of precision 
agriculture? 


Precision agriculture (PA), satellite farming or site specific 
crop management (SSCM) is a farming management 
concept based on observing, measuring and responding to 
inter and intra-field variability in crops. 
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Increased Yields with Connected Sensing 
• Soil Quality – Monitor condition to optimize watering 
• Crop Growth – Track growth and take action based on 


environmental factors 
• Stock & Feed levels – generate alerts to ensure livestock feed 


areas are appropriately stocked 
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Colin Hurd, the founder and CEO of Smart Ag 


 
"The best way to improve our customers' operational capacity is to 
enable them to use automation and driverless technology on their 
farms. With the correct technology and knowledge, farmers can do  
the seemingly impossible." 
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Self Driving Tractors 
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SmartHP – Smart Horse power 
• On-board navigation system 
• On-board machine learning system 
• 360 Degree Dual Layer Obstacle Perception System 
• Long range front facing Obstacle Detection 
• External Long Range Radar 
• External Cameras 
• External Antennas 
• External Hardwired E-Stop Button 
• Handheld E-Stop 
• Steering and Speed Controller 
• Long Range WIFI 
• Long Range Mesh Network 
• Cellular Modem 
• Choice of Verizon or AT&T 
• Mounting Hardware 
• Wiring Harnesses 
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Vertical Farming 
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Smart Cities 
The smart city concept arguably dates back at least as far as the invention of  
automated traffic lights, which were first deployed in 1922 in Houston, Texas. 







Smart Cities – Executive Summary 
• What is a smart city? A smart city uses IoT sensors and technology to connect components across a city to 


derive data and improve the lives of citizens and visitors. 
• What does a smart city do? Oftentimes, a mobile app is provided to give immediate access to data, 


communication channels and more, so that people can do everything from avoiding traffic jams, to finding a 
parking spot, reporting a pot hole, or an overflowing dumpster. 


• Why do smart cities matter? The world is becoming more urbanized, and by 2050, more than 60% of the 
world's population is expected to live in cities. Making these cities better places to live is essential to quality 
of life by making them more sustainable and efficient with streamlined services. 


• Who do smart cities affect? It affects everyone on the planet. 
• When are smart cities happening? This is happening now. 
• Where are smart cities happening? Early adopters of smart city technology were European cities, but US 


cities have quickly picked up steam and are incorporating technology into municipal infrastructure. 
• Who is making smart cities happen? Public and private companies, as well as federal, state and city 


government are getting involved to make it easier for municipalities to adopt new technology. 
• How can my city become a smart city? Citizens can form a grassroots campaign to get support and ask 


government officials to incorporate more technology into their city. 


From TechRepublic 
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Why become a Smart City 
You do it because you improve and impact people's 


lives.  Period, end of story.  
This is about transforming people's lives into making 


them more efficient.  
 


Quality of life is not spending three hours in a car 
every day. If you're becoming smarter and more 


connected and utilizing those city services that are 
available then you're alleviating some of those pain 


points. 


Jarrett Wendt, vice president of strategic initiatives and business development for Panasonic Enterprise Solutions Company 
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Smart Cities  
v1.0, v2.0 and v3.0 


The smart city industry is projected to be a $400 billion market by 2020, with 600 cities around the globe 
expected to generate 60% of the world's GDP by 2025, according to McKinsey research. 







Smart Cities 1.0 


• A technology provider encouraging the adoption of their solutions to 
cities that are not really equipped to understand the implications of 
the solution or how they impact their citizens life. 


• i.e. Google in Kansas City 
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Smart Cities 2.0 


• Technology Enabled 
• City-Led 
• Wi-Fi in public spaces and public transit 
• Intelligent lighting 
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Smart Cities 3.0 


• Citizen Co-Creation 
• Vancouver engaged over 30,000 citizens to create their action plan 
• Appears to be grounded more in issues of equity and social inclusion 
• Repair Cafes – tool lending libraries 
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Smart City Index 
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Smart City Index 
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Smart City Index 
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Smart City Index 
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Atlanta's smart city initiative 


• Joined the Smart City Forum (started by TM Forum) 
• capture, communication and crunch 
• On the capture side, all in all, we're in pilot mode, like most cities. 


This is a new area, standards haven't been defined. 
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Your Face is Your Credit Card 


• The use of facial recognition on buses. 
• Your face is linked to your bank account. 
• You step onboard and the money is deducted from your account 
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Smart City Features 


• Parking Sensors and Parking apps. 
• Car sharing 
• Smart phone penetration 
• Connecting disadvantaged citizens with critical information and 


services 
• Sharing government data and meetings with the public 
• Free wireless to K-12 schools 
• Online building permits 
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Smart City Features (continued) 


• Solar powered bus stops, billboards and lights 
• Automatic dimming light switches 
• Smart meters 
• Ultra low energy LED lights 
• Enhanced recycling efforts, smart bins 
• City app that allows residents to report potholes, graffiti, and other 


issues from anywhere in the city 
• Smart Building Utilization 
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Smart City Features (continued) 


• Business ecosystems, startup and incubator programs 
• Increased urban planning 
• Louisville, KY uses IFTTT (If This Then That) to notify citizens of air 


quality changes 
• Real-time bus tracking 
• Waze integration for signal re-timing 
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Smart City Funding 


• $80m announced by White House in Sept. 2017 
• $15m program improve energy efficiency through data gathering 
• $15m for research on improving transportation 
• $60m National Science Foundation Smart Cities Initiative 
• The Smart Cities Council (for-profit association) 
• Philips Lighting and Ericson are offering public-private partnerships. 
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ROI 


• LED smart streetlight energy savings pays for the cost in a few years. 
• If you can deploy a network where an urban operator comes in and 


manages and starts modernizing lighting, sharing data on traffic, 
sharing data on environment noise, and other things, you start having 
one network with multiple capacities, and net new revenue for the 
city in the case of parking and other data models. 


• LA has converted of 80% of 215,000 streetlights to LED and is saving 
$9m annually 


• In 7 years smart LED streetlights have gone from $700 to $100 
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The Connected Car 
A connected car is a car that is equipped with Internet access, and usually also with a 


wireless local area network. This allows the car to share internet access with other 
devices both inside as well as outside the vehicle. 


 
Today (April 2018) 35% of new vehicles are connected to the Internet. 







The Battle is On! 
• The U.S. government has invested hundreds of millions of dollars 


in Wi-Fi-based technology known as DSRC, or dedicated short-
range communication, that allows cars to link to “smart” traffic 
lights designed to smooth congestion and provide warnings about 
accidents or poor weather conditions ahead. Rolling out in 2019 
per DOT/NHTSA. 
 


• Defined by 3GPP in 2017.  C-V2X (cellular vehicle to everything) is 
the new kid on the block.  5G Automobile Association (5GAA) 
consists of 75 companies pushing C-V2X. 
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By the Numbers 


• 68% of connected car owners in North America did not receive a 
demonstration of their cars features. 


• When purchasing a new car key purchasing considerations are: 
47% Safety 
42% Fuel Economy 
38% Brand Image 
34% exterior Design 
11% Connectivity 


• Of those who have used the features 56% of drivers say they won’t 
renew. 
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SiriusXM Connected Vehicle Services 


• SiriusXM wants to dominate the dashboard of the 
connected car. 


• Teamed up with AT&T to provide 4G LTE in the US. 
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IBM Connected Vehicle Insights 


Connected vehicles retrieve and manage all kinds of in-vehicle and 
environmental data from sensors and other vehicle systems 


through the cloud. They know when weather will impact travel, can 
predict maintenance issues, understand driving patterns and even 


proactively offer assistance. 
IBM Connected Vehicle Insights help deliver a safer and more 


engaging experience that improves over time. 
 


BMW, Honda, Airwire Technologies 
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AT&T 


• In-car Wi-FI with Unlimited Data for $20/mo (up to 22GB/line/mo) 
• Up to 10 mobile devices at once 
• 4G LTE 
• Both built-in and plug-in hotspots available 
• Works up to 50 ft. away from your car 
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AT&T with built-in hotspots 
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Smart Home 







Smart Home Issue 1 
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26% Own a Smart Device,  
53% Installed It Themselves 
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Hello HAL, How’s it going? 
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Who is at the door? 
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Pick a controller 


LE Smart Hub 


Zigbee 
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SYLVANIA SMART+ ZigBee 


Full Color RT 5/6 Recessed Lighting Kit, Works 
with SmartThings and Amazon Echo Plus 
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Smart Wi-Fi Light Switch 


Alexa Google Home Compatible, iOS 
Android Smartphone Wireless Remote 
Control 
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Your hot, I’m cold 
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Bathroom 
New this year at the CES (Consumer Electronics Show) Kohler had a $6000 Alexa 
controlled toilet!  It is called the Kohler Konnect. 
 
For $735 Techcrunch has plans for a home built version. 
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Moen U Shower Smart Home Connected 
Bathroom Controller 
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More Bathroom ideas 
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Even more bathroom! 
TheHiMirror is an internet connected smart mirror connected with Alexa. 
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Home Office 


The Flexisport combines a desk with a 
stationary bike. 
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MySmartBlinds  
Automation Kit for Motorized Blinds 
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Cat Litter-Robot 


Automatic self-cleaning litter box.  The 
app provides status notifications, 


monitors litter box usage, and view the 
waste drawer level. 
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Smart X – to the next level 


Google/Infineon – Project Soli 
Say Goodbye to manual controllers and input devices! 


Micro radar interface 
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Virtual Tool Gestures 
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Smart Fabrics 
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Questions? 


Carl Akin 
cakin@mrleng.com 


Monte R. Lee & Company 
405-842-2405 



mailto:cakin@mrleng.com
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RUS Environmental Update 
Still Don’t Fear the NEPA! 


Presented by Kellie Kubena, Director 
Engineering and Environmental Staff 







Outline 


• Part 1 


• Still Don’t Fear the NEPA! 


• FY17 Overview 


• 1970 now and in the future 


• 2017 Executive Orders 


• Processing Applications 


• Part 2 


• Section 106 NHPA Streamlining 


• Telecom Programmatic Environmental Assessment 


• EES Staffing 







For every loan RD makes, no matter the program, there are three 
components: 


• Financial analysis 


• Engineering analysis 


• Environmental analysis 


For each component, the agency must : 


• Document that the project meets any applicable requirements and 


• Evaluate the risk of financing the project  


Still Don’t Fear the NEPA! 
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How does your environmental specialist/archeologist 
help your project? 


- Makes recommendations to mitigate impacts 
- Explains to permitting agencies why your project is 


important and how it will be constructed 
- Suggests efficiencies in program reviews 
- Is super cool 
- All of the above 


 


 


 


Test Your Knowledge! 
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• Made 25 loans for $450M 
• 72 Distance Learning and Telemedicine 


Grants for $23.5M 
• 8 Community Connect Grants for $17.9M 
• 2017 stats on project reviews-  


• 34 Telecom program reviews 
• Most projects (60%) reviewed in under 


60 days, 90% in less than 6 months 
• Expecting another busy year in FY18! 


FY17 Telecom Program Performance 
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• GFR trainings on: regulation, EES project review tracker, and Section 
106 of the National Historic Preservation Act 


• Training offered at Aug 2017 ACE Meeting in DC 
 


The “New” 1970 Environmental Policies and 
Procedures- 2017 Activities 
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• Hurricane recovery temporary hires- Carlos Perez, Jonathan Simpson, and 
Omololu Dawodu 


• New RUS Administrator 
• New WEP Assistant Administrator 
• Video training  
• Nationwide Programmatic Agreement Section 106 Consultation 
• Telecom Programmatic Environmental Assessment 


 
 


What’s new in 2018? 
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• Revise and reissue subparts to incorporate 
new tools, refine instruction 


• Explore potential of electronic 
environmental application that works with 
RDApply 


• Finalize and implement Nationwide 
Programmatic Agreement for RD- covered 
later 


• Finalize Programmatic Environmental 
Assessment for Telecommunications 
Facilities- covered later 


The “New” 1970 Environmental Policies and 
Procedures- 2018 Activities 
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Executive Order 13766- Expediting Environmental Reviews and Approvals 
for High Priority Infrastructure Projects 


• CEQ identifies, at the request of governor, federal agency or others, 
“high priority” projects important to general welfare, value to the 
nation, environmental benefits, and other factors 


• CEQ works with federal agency to expedite processes and deadlines for 
completion of environmental reviews 


• Agencies will make every effort to prioritize reviews to meet deadlines, 
otherwise head of agency will submit a written explanation to CEQ  


 


 


Environmental Executive Orders  
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Executive Order 13807- Establishing Discipline and Accountability in the 
Environmental Review and Permitting Process for Infrastructure 
Projects 


• “… the Federal Government, as a whole, must change the way it 
processes environmental reviews and authorizations decisions.” 


• Agencies should follow transparent and coordinated processes for 
conducting environmental reviews and making authorization decisions. 


• Introduces “one federal decision”, develops a permitting timetable, 
uses permitting dashboard, and engages senior agency officials 


• CEQ modifying existing guidance and identifying any needed regulatory 
changes 


 


 


Environmental Executive Orders (cont.)  
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Fixing America’s Surface Transportation Act- December 2015 
• Title 41 of the FAST Act (42 U.S.C.  § 4370; “FAST-41”) created a new 


governance structure, set of procedures, and funding authorities 
designed to improve the timeliness, predictability, and transparency of 
the Federal environmental review and authorization process for 
covered infrastructure projects 


• Established Federal Permitting Improvement Steering Council- 
interagency council to oversee implementation 


• Usually applicable to EIS-sized projects 


 


 


FAST-41  
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• National Environmental Policy Act, National Historic Preservation Act, 
Endangered Species Act, and other statutes clearly require 
consultation and consideration of alternatives prior to federal action. 
• Federal action is approval of financial assistance/obligation of funds 
• Litigation around 2008 highlighted and reaffirmed the requirement 
• RD OGC clarified in 2011 that environmental reviews (including 


Section 106) must be completed before obligating funds to avoid 
violating the Anti-Deficiency Act. 


• 7 CFR 1970 codifies this for Rural Development  
 


 
 


Processing of Applications 







• Prior to 2011, RUS sometimes obligated loans with conditional 
environmental approval 


• After 2011, no more conditional environmental approvals 
• This sequencing issue is a contributing factor to the need to streamline 


Section 106 processes 
 


 


Section 106 Streamlining 
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• List of Cat-Ex’s with No Potential to affect historic or cultural resources 
(available separately- will be added to Subpart H) 


• Use of other Agency Program Alternatives 
• Program Comment on broadband deployment on federal lands 
• Railroad Exemption 
• Other Agency’s PAs that allow RD to sign on or use. 


• Nationwide Programmatic Agreement for Rural Development 
• Allows for obligation of funds for any program in RD with the condition 


that Section 106 consultation be completed prior to construction 
• Will later include specific program exemptions in appendices 


 


 


 


Section 106 Streamlining- more details tomorrow! 
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What is the purpose of environmental review? 
- To ensure the project has no impact on the 


environment 
- To inform the program decision maker about the 


impacts of a project 
- To allow the public to participate 
- To invite lawsuits 
- All of the above 


 


 


 


Test Your Knowledge! 
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Pre-loan 
• Applicant prepares environmental documentation and sends to GFR 
• GFR sends to EES for review 
• EES completes environmental review prior to obligation 
Post-loan 
• Where changes in scope of project require amending the original 


environmental review, applicant prepares supplemental environmental 
information  


• EES reviews new information prior to approval of amendment of scope 
 


 


Environmental Review Process 







• Public notice time frames have been shortened, but processes remain the 
same; there is still time involved  … be aware of situations where a 
notice may be required, e.g., for a particular resource impact 


• Endangered Species Act (Section 7) and National Historic Preservation Act 
(Section 106) not only have time frames, but also specific procedural 
requirements; detailed guidance and template documents are available 
at Subpart N and Subpart H, respectively         


• Classification under NEPA; CATEX with or without an ER? EA? Consult the 
applicable guides that have been developed 


• CATEXs without ERs may require review under ESA and NHPA, some won't  
 


Potential Pitfalls and How to Avoid 
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• Subpart B, Exhibit C, Guide to Applicants for Preparing Environmental 
Reports under 1970.54 


• Subpart C, Exhibit B, Guide to Applicants for Preparing Environmental 
Assessments under 1970.102 


• Subpart H, Exhibit B, Delegation of Authority to Applicants 
• Subpart H, Exhibit D, Guide for working with Indian tribes 
• Subpart H, Exhibit H, Template letters for consulting with SHPOs and 


THPOs 
 


More guidance included if a project requires public meetings or an 
Environmental Impact Statement 
 


Important Exhibits for Borrowers 
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• A sufficient description of each activity included in the workplan or 
amendment that allows the agency to properly determine the 
environmental review requirements of a project  


• Other appropriate documentation- maps, letters, etc 


What needs to accompany a workplan or 
Amendment? 







• Details of the project and construction method to be used  
• Current land use, land owner, and the extent of the disturbance from 


proposed construction  
• Approximate location of the construction; e.g. on a private utility 


easement adjacent and parallel to road ROW  
• USGS or aerial map detailing the location and affected area.  


Components of a good project description 







• Project description should include: 
• Method of placement 
• Location of placement (ROW vs not, county, state, federal land) 
• New route miles 
• New vs. existing facilities 
• Photographs and maps 
• Utility poles and easements 
• Site/ROW clearing required  
• Individual project vs group descriptions 


Examples of a good project description 







• Backup power generator to be placed adjacent to existing electronics 
cabinet.  Exact model not finalized but dimensions expected to be 
48”Lx24”Wx30”H.  Will require 100 gallon LP tank at site with dimensions of 
approximately 30” diameter x 54”tall.  Generator and tank will sit within site 
boundaries already designated for existing cabinet which fall within the 
environmental routes identified in the maps. 


• This project involves construction of new buried fiber optic cable along 
existing, previously disturbed routes using buried construction techniques.  
When applicable, may plow the cable into the ground using a ripper 
attachment. This method opens a small, narrow trench, inserts the cable, 
and closes the trench, all in the same process. 


Examples of a good project description 







• Active understanding of what is needed for expeditious reviews 
• Good project descriptions and maps are key! 
• Use the program efficiencies available- including letter templates, 


catex with no potential list, etc 
• Ask questions?  Engage us in your environmental documentation 


preparation!   
• Come back for Part 2 tomorrow, we’ll talk about the new streamlining 


of Section 106 and NEPA reviews 
 


 


 


What do we need from you? 
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• Section 106 of the National Historic Preservation Act 
• How to make it move as efficiently as possible 
• Streamlining tools- template letters, etc 
• Nationwide Programmatic Agreement 


• Programmatic Environmental Assessment for Telecommunications 
Facilities  
• What does the PEA cover? 
• How does it work?  


 


 


 


What will we cover tomorrow? 
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Environmental Staff- Supports All RUS Programs 
 


• Vacant, Senior EPS 
• Lauren Cusick, EPS 
• Dennis Rankin, EPS 
• Lauren Rayburn, Env. Sc. 
• Steve Polacek, EPS 
• Erika Seibert, Ph.D., FPO 
• Basia Howard, Archaeologist 
• Alex Anderson- Student Trainee 
• Carlos Perez- Temporary EPS 
• Jonathan Simpson- Temporary EPS 
• Omololu Dawodu- Temporary EPS 
 
 


EES Staffing 







 
 


EES Staffing 


Archeologists: 
Erika Martin Seibert 


Basia Howard 
Student Trainee: 


Alex Anderson 
Temporary EPS: 


Carlos Perez 
Jonathan Simpson 
Omololu Dawodu 


Env Staff Supervisor:  Kellie Kubena 







Questions? 







Basia Howard 
Archaeologist, Engineering and 


Environmental Staff 
Rural Utilities Service  


basia.howard@wdc.usda.gov 
Office: 202.205.9756 


 
Kellie Kubena 


Director, Engineering and 
Environmental Staff 


Rural Utilities Service  
Kellie.kubena@wdc.usda.gov 


Office: 202.720.1649 
www.rd.usda.gov 



http://www.rurdev.usda.gov/





RUS Environmental Update Part 2: 
Streamlining Section 106 and NEPA 


Reviews 


Presented by Basia Howard, Archaeologist 
Engineering and Environmental Staff 







Outline 


• Section 106 
• Overview 
• Applicant and Consultant Role and Responsibilities  
• When to Reach Out 
• Section 106 Stumbling Blocks 
• Nationwide Programmatic Agreement 


• Programmatic Environmental Assessment 
• What does it do? 
• Tiering Process 
• How to use it? 







Requires Agency takes into account the effects of the undertaking/federal 
action: 


• According to regulation, Section 106 consultation must be completed 
prior to undertaking (obligation); often done through an individual 
Programmatic Agreement because of the timing of our loan process. 


Section 106 of the National Historic 
Preservation Act (NHPA) 
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RD has delegated authority to their applicants pursuant to 36 CFR § 800.2(c)(4), 
and 7 CFR § 1970.5(b)(2) of the regulations, ‘Environmental Policies and 
Procedures’ (7 CFR Part 1970), to initiate and proceed through steps 1-3 of the 
Section 106 review process. 


• Initiation (36 CFR 800.3) 
• Identification (36 CFR 800.4) 
• Assessment of Adverse Effects (36 CFR 800.5) 


Applicant and Consultant Roles and 
Responsibilities 
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• In delegating this authority, RD is advocating for early communication 
with SHPOs, THPOs, and Indian tribes in the Section 106 process.  


• RD believes this interaction, prior to direct agency involvement, will 
support and encourage the consideration of impacts to historic 
properties earlier in project planning.  


• This blanket delegation does not delegate the federal government’s 
government–to government consultation responsibilities toward Indian 
tribes. 


Applicant and Consultant Roles and 
Responsibilities 
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RD applicants and/or their consultants must involve RD national office staff 
when: 
• A THPO or Indian tribe specially asks for government–to–government 


consultation;  
• There will be adverse effects to historic properties or a program 


alternative needs to be created;  
• The SHPO, THPO, and/or Indian tribe disagrees with a recommend 


finding; and/or  
• An inadvertent discovery is made. 


When to Involve RUS Cultural Resources 
Staff 
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• Not including information that a project requires Federal 
Communications Licensed Spectrum; 


• Not including information identifying when a project crosses 
Federally managed lands; 


• Improperly applying the No Potential List (Only applicable for 
non-tribal and federal lands); 


Section 106 Stumbling Blocks 
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• Not initiating Section 106 with consulting parties early in 
the process;  


• Not using the template letters with the specific language 
recommended; and 


• Insufficient descriptions of the project and the area of 
potential effects.  


Section 106 Stumbling Blocks 
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• Prior to 2011, RUS sometimes obligated loans with conditional 
environmental approval 
• After 2011, no more conditional environmental approvals 


• Once NPA is signed: 
• RUS can obligate funding and consult on specific projects when 


more details are available 
• Once Appendices with exemptions are in place: 


• Borrowers will have access to nationwide efficiencies for certain 
actions 


 


 


 


Nationwide Programmatic Agreement 
(NPA) 
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Why do we need an NPA? 
 


We need to address the sequencing of Section 106 so that we can obligate funds 
first and then complete Section 106 consultation.   
 


1) Borrowers may not be in a position to accept the expense of Section 106 review 
without some level of confidence that RD low interest funding is available to them.   


2) Identification of an appropriate Area of Potential Effect and impacts to historic 
properties for multi-year work plans and loan designs is challenging. 


3) For long term project plans, we cannot provide good information to consulting parties 
or start earlier in the planning process. 


4) Borrowers may not be able to get permits on federal lands to start survey for 
identification of historic properties until money has been obligated.   


5) The Administration’s Goals for the deployment of services to rural America. 


 
 


 


Section 106 Streamlining- NPA 
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• Once NPA is signed: 
• RUS can obligate funding and consult on specific projects when 


more details are available 
• Once Appendices with exemptions are in place: 


• Borrowers will have access to nationwide efficiencies for certain 
actions 


 


 


 


Nationwide Programmatic Agreement 
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• Draft NPA under review by National Conference of SHPOs, National 
Association of THPOs, Advisory Council on Historic Preservation and the 
National Trust for Historic Preservation 
• Webinar available for viewing at any time 
• Listening sessions were held from April through mid-March 
• We have received comments, and are adjudicating the document 
• Present final document to signatories- spring 2018 


• Once NPA is finalized: 
• RD staff will begin drafting Appendices for each program 
• Training on how to use the NPA will be held for borrowers, consultants 


and SHPOs/THPOs 
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• Objectives of the PEA 
• Expedite the preparation and evaluation of projects to deploy and 


expand broadband infrastructure to rural America 
• Save RUS and applicants time, resources, and funds 
• Ensure consistent and accurate evaluation of broadband projects 
• Efficiently comply with laws and regulations 
• Avoid duplicative and repetitive efforts for planning, environmental 


review, regulatory compliance and permitting 
 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• What is a PEA? (Chapter 1) 
• NEPA encourages agencies to consider repetitive projects and 


broader program impacts at a program rather than project level 
• Remaining impacts at project level can be “tiered” using a stepped 


approach to analysis and decision-making 
• The PEA provides a legal way to evaluate impacts programmatically 


and defer other impact analyses that need more detailed 
information to a later point and process 


• The PEA covers all RUS telecommunications facilities projects 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Detailed Description of Activities (Chapter 2 
• The PEA details the telecommunications facilities activities that would be financed 


through RUS programs 
• Specific details are provided about the methods of: 


• Underground and buried replacement of cable 
• Aerial placement of cable 
• “Drops to customers 
• Cell and microwave antennas located on buildings and new and existing towers 
• Ancillary and support facilities and equipment 


• The document includes photographs and descriptions of equipment used for these 
installations, the methods of installation, and how those may affect resources 


• Borrowers may use this information to provide to land managing agencies for land use 
authorization or special use permits 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Program Level environmental analyses (Chapter 3) 
• The information in this chapter replaces what was formerly known as a 


generic environmental report 
• Analyses for the resources outlined below are complete and do not need 


further analysis at project-level planning if implementing identified 
standard operating procedures and mitigation as described in the PEA 


• The document provides programmatic level analyses for the following 
resources: 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Groundwater Greenhouse Gas Emissions 


Surface Water Noise 


Soil Erosion Electromagnetic Radiation 


Native Vegetation Migratory Birds 


Air Quality Environmental Justice 







• Tiering Process (Chapter 4) 
• Spells out the tiering process including what can be approved and what 


RUS and the borrower can and cannot do until the tiered, site-specific 
environmental review is completed. 


• Based on the publication of the PEA/FONSI RUS will be able to obligate 
funds for projects and activities covered in the document 


• Until ALL site-specific, or “tiered” environmental review requirements are 
met  
• RUS cannot advance loan or grant funds or approve construction 


contracts  
• The applicant cannot begin site preparation or project construction 


(see 7 CFR 1970.12) 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Applicant prepares loan/grant application; completes 
Exhibit 4-1 


RUS accepts, evaluates, and concludes financial and technical reviews 
(including environmental) 


Applicant submits loan/grant application with Exhibit 4-1 


RUS approves funding* RUS denies funding 


RUS makes a decision on financing application 


Applicant proceeds to design,  
construction planning, and permitting  







• Tiering Process (Chapter 4- Exhibit 4-1) 
• Exhibit documents that every project or activity included in a loan or 


grant application is included in the PEA analysis 
• Use of the exhibit allows RUS to make a funding decision based on the 


PEA/FONSI 
• If subsequent tiered or site-specific environmental review is needed, the 


following cannot occur until it is complete. 
• RUS cannot advance loan or grant funds or approve construction 


contracts  
• The applicant cannot begin site preparation or project construction 


(see 7 CFR 1970.12) 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Applicant prepares loan/grant application; 
completes Exhibit 4-1 


RUS accepts, evaluates, and concludes financial and technical 
reviews (including environmental) 


Applicant submits loan/grant application with Exhibit 4-1 


RUS approves funding* RUS denies funding 


RUS makes a decision on financing application 


Applicant proceeds to design,  
construction planning, and permitting  







• Tiering Process (Chapter 4- Exhibit 4-2-Linear Projects) 
• Exhibit documents: 


• land uses: public and private land 
• Federally listed species/designated critical habitat 
• Wetlands/waters of the US conversions requiring an individual 


permit 
• Farmland soil conversion (AD 1006 if not sited in existing ROW) 
• Coastal barrier resource area 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Tiering Process (Chapter 4- Exhibit 4-3-Towers/Buildings) 
• Exhibit documents: 


• land uses: public and private land 
• Federally listed species/designated critical habitat 
• Historic properties 
• Floodplain conversions 
• Wetlands/waters of the US conversions requiring an individual permit 
• Farmland soil conversion (AD 1006) 
• Coastal barrier resource area 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Using the PEA- 
• Applicant confirms that all planned activities are consistent with: 


• Technologies analyzed in the PEA Chapter 2 
• Environmental conditions/mitigation described in the PEA Chapter 3 


• The PEA includes appendices that should help applicants coordinate 
permit and land use authorization requirements from other federal and 
state agencies. 
• RUS can’t direct other agencies in how to conduct their 


environmental reviews, but we will reach out to other agencies to 
encourage cooperation 


• PEA can be a useful tool to provide information 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Using the PEA- Appendices 
• Appendix C and D provide information on NEPA and land use 


authorization regulations for federal permits 
• Appendix G provides web links to relevant environmental databases 
• Appendix I includes Section 106 templates and guidance specific to 


telecommunications facilities 
• Chapter 2 describes the activities planned and can be used in 


coordinating with land use authorizing and permitting agencies 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• Status of the PEA 
• PEA published March 2016 


• Comment period ended April 1, 2016 
• 2 comments received that have been incorporated into Agency 


Finding 
• Finding planned to be published in coordination with Nationwide 


Programmatic Agreement finalization- expected May-June 2018 
 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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• What do I do after this is all in place? 
• Review projects for eligibility under the PEA 


• If eligible, follow PEA 
• If not, review under 1970 


• Use Nationwide Programmatic Agreement, to cover obligation 
• Once exemptions in place, determine what exemptions apply 
• Post obligation, conduct Section 106 review prior to construction 


 


Telecom Facilities Programmatic 
Environmental Assessment (PEA) 
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Environmental Staff- Supports All RUS Programs 
 


• Vacant, Senior EPS 
• Lauren Cusick, EPS 
• Dennis Rankin, EPS 
• Lauren Rayburn, Env. Sc. 
• Steve Polacek, EPS 
• Erika Seibert, Ph.D., FPO 
• Basia Howard, Archaeologist 
• Alex Anderson- Student Trainee 
• Carlos Perez- Temporary EPS 
• Jonathan Simpson- Temporary EPS 
• Omololu Dawodu- Temporary EPS 
 
 


EES Staffing 







 
 


EES Staffing 


Archeologists: 
Erika Martin Seibert 


Basia Howard 
Student Trainee: 


Alex Anderson 
Temporary EPS: 


Carlos Perez 
Jonathan Simpson 
Omololu Dawodu 


Env Staff Supervisor:  Kellie Kubena 







Questions? 







Basia Howard 
Archaeologist, Engineering and 


Environmental Staff 
Rural Utilities Service  


basia.howard@wdc.usda.gov 
Office: 202.205.9756 


 
Kellie Kubena 


Director, Engineering and 
Environmental Staff 


Rural Utilities Service  
Kellie.kubena@wdc.usda.gov 


Office: 202.720.1649 
www.rd.usda.gov 



http://www.rurdev.usda.gov/
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5G Network Update 
Speaker: Chris Konechne, Project Engineer, Finley Engineering 







What is 5G? 
When people talk about “5G” they're actually talking about a 
collection of technologies, most of which remain in development. It’s 
still not clear whether 5G will turn out to be a compound collection of 
various technologies or whether there will be a deeper integration 
that ties them all together. So when people discuss 5G in the media, 
they often emphasize very different technologies to explain it. So it’s a 
simple, umbrella term for multiple technology advancements still 
under development. 
 
Ivan Seskar - co-chair of the IEEE 5G Tested Working Group 
 







Comparing 4G and 5G 







Design Challenges 
 Spectrum Flexibility 
 4G operates on sub 6Ghz bands  
 5G will need to operate on 


bands from <1Ghz up to and 
above 60Ghz 


Massive Connectivity 
 1 Million Devices/km2 


 Service Quality and Reliability 
 Latency Requirements 
 Tactile Internet 


 







Spectrum(s) 
 5G will likely utilize 


several spectrum bands 
to achieve multiple 
goals 
 Carrier Aggregation to 


allow use of non-
contiguous bands, even 
unlicensed bands. 







Small Cells Everywhere 
 Less dropped signals, better coverage 
 Allow for reuse of spectrum and lower power antennas 
 Short range will make rural infrastructure difficult 
 







Edge Computing – Beyond the Cloud 
 Infrastructure that 


allows data 
processing as close to 
the endpoint as 
possible.  
 Allows lower latency 


and improved 
customer experience. 
 5G towers may need 


mini data centers. 







MIMO 
Multiple In Multiple Out 
 Beamforming 
 Today 4x4 and 8x8 MIMO 
 5G will use 16x16, 64x64, 


and beyond 







SDN & NFV 
 SDN and NFV will enable 


network slicing to create and 
partition network services on 
a single network. 
 SDN will allow services to be 


provided without proprietary 
hardware components. 
NFV will allow resources to 


be located deeper in the 
network to accelerate 
operations. 


 


5G 


NV 


SDN 







5G Use Cases 
 Industry 
 Smart Manufacturing and Agriculture 


Healthcare 
 Telemedicine, Patient Monitoring, 


Remote Surgery 
 Transportation 
 Self-driving Cars, Drones, Traffic 


Management and Monitoring 
 Entertainment 
 Virtual Reality and Gaming, 8K Video, 


Virtual Conferencing/Calling 
 
 
 







5G Timeline 







Questions? 





		5G Network Update

		What is 5G?

		Comparing 4G and 5G

		Design Challenges

		Spectrum(s)

		Small Cells Everywhere

		Edge Computing – Beyond the Cloud

		MIMO

		SDN & NFV

		5G Use Cases

		5G Timeline

		Questions?






The Future of Broadband Balloons 
  (and some other crazy options) 


Ben Pidek, PE 
Mid-State Consultants, Inc. 







Balloons that Provide the Internet? 
 Several internet balloon projects, but we will focus on the most 


well known, Project Loon 







What is it? 
 Named Project Loon because even Google found the idea a little “loony” 
 Made from sheets of polyethylene, 15m wide by 12m and 0.003 in thick 


 Roughly the size of a tennis court 
 Filled with helium 







How the Balloons Work 
• Float on wind currents in the stratosphere at 60,000-75,000 ft 


• Significantly higher than commercial air traffic (45,000 ft) 
• High above weather events 
• Steady winds (5-20 mph) and minimal turbulence 
• 2 balloons in 1 – outer balloon is filled with helium that lifts, while the inner 


balloon takes on air to descend or vents to rise (like a boat ballast) 
• Designed to last 100 days 


• Thin atmosphere offers less protection from UV radiation (1% of the air 
pressure at sea level) 


• Balloons experience dramatic temperature swings (down to -90°C) 
• All the equipment is highly energy-efficient 


• Powered entirely by solar panels during the day and batteries for use during 
the night (which are also charged by the solar panels). 


  
 


 







How the Balloons Work (Cont.) 
• Equipment housed in small container that hangs underneath 


the balloon. 
• Circuit boards for control system 
• Radio antennas for communicating with other balloons and internet 


antennas on the ground (through LTE) 
• Lithium ion batteries to store solar power 


  
 


 







Evolution of Loon Payload 







How does the connection work? 
• Balloons are not an ISP.  End-users connect via Loon to existing network 


operators in their country that partner with Loon. 
• Taken the most essential components of a cell tower and redesigned them 


to be light enough and durable enough to be carried by a balloon.  
• Originally used unlicensed frequencies (2.5 GHz and 5.8 GHz) but now uses LTE base 


station (eNodeB) 
• Coordinates frequency use with local providers/operators 
• High-speed directional link for air-to-ground communications 
• Balloons use Ubiquiti Networks Rocket M2 radio for balloon-to-balloon and balloon-


to-ground communications 
• Ground stations use Ubiquiti Rocket M5 radios. 


• 80 km coverage area 
• Not intended to stay in one spot but to be used in a circular sequence.  As 


one goes out of range of antennas on ground, another takes its place to 
provide continuous internet connection 


  
 


 







Why? 
• More than 55% of the world’s population is still not online 


 
  


 


 


White Paper - World Economic Forum - Internet for All 







Trials – Peru (March-April 2017) 
• Infrastructure including telecommunications networks seriously damaged by 


flooding from extreme rains 
• Telefonica and Loon had already been testing in Peru for several months 


prior to the floods so infrastructure was already in place. 
• Provided internet access to customers across 40,000 square kilometers totaling 160 GBs 


of data 
• O3b networks, Level 3 and Ecologistica Peru set up ground stations for connecting 


balloons to the Internet backbone 
 


  
 


 


Flood areas in red 


Side note – O3b is 
short for Other 3 billion 
users 







Trials – Puerto Rico and Virgin Islands (Oct.-Dec. 2017) 
• Infrastructure devastated by Hurricane Maria (95.2% of cell sites 


across island were knocked out) 
• Worked with FCC, FAA, FEMA, spectrum partners and international 


aviation authorities to help deliver basic connectivity to 200,000 people 
for several months. 


• FCC approved use of 30 balloons 
• Change in normal mode of operation 


•  balloons kept in clusters over tight area 
• Used satellite capacity from O3b to provide connectivity (0.5 Gbps – 


1.0 Gbps link) 
• Partnered with at&t for LTE 


• Considered as an experiment, so actual data rates have not yet been 
disclosed. 


• Connectivity was reduced at night due to low power operation 
 


  
 


 







Coverage - How many would it take? 


Each balloon can cover 5000 square kilometers. 
The Earth is 510.1 million square kilometers. 


Not much area 







Other Options for Rural Internet 


Drones Satellites 







Facebook Aquila 


www.facebook.com 







World of the Drones – Coming Soon to a Rural Area Near You? 
• Aquila 


• For use as an atmospheric satellite intended to be a relay station for 
providing internet access 


• Prototype has a wingspan roughly the same size as a Boeing 737 
• Flying wing configuration with the upper surface covered in solar cells to 


power it’s 4 electric motors 
• Batteries which compose half the aircraft’s weight are used for night 


flight 
• Intended to fly at 90,000 ft during the day and 60,000 ft at night (better 


watch out for balloons!!!) 
• Service duration intended to be 3 months 
• Designed to fly slowly (around 80 mph) 
• Uses the same power as 3 hair dryers (5,000 W) when flying at 60,000 ft 
• Test flight of prototype in June 2016, crashed during landing 


(encountered unexpected wind gusts) 
• Initial design was modified/enhanced for stability and second test flight 


occurred in May 2017 
 


 
 


 


  
 


 







How Does the Connection Work? 
• Unlike the high-altitude balloons, the drone will use lasers 


for communication 
• Creates a laser net in the sky by aiming lasers where 


needed that are precise enough to hit a dime more than 
10 miles away while in motion (no radio spectrum) 


• Data can be transmitted at 10 Gbps 
 


 
 


 
 


 


  
 


 


• Ground station will transmit 
a radio internet signal to a 
mother aircraft, which will 
then feed other aircraft in 
the constellation using free 
space laser communications 


• 80 km coverage area 







Coverage - How many would it take? 


Each balloon can cover 5000 square kilometers. 
The Earth is 510.1 million square kilometers. 


Not much area 







We are Not Alone Out There 


Look at all this junk 







Internet Provided by Satellite 
• Primarily provided today by Geostationary satellites 
• Several companies want to take a new approach with Low 


Earth Orbit satellites:   
• SpaceX and OneWeb just 2 examples 


• Most satellites occupy one of three different orbits: 
• Lower-Earth Orbit (LEO) – 100-1,240 miles 
• Medium-Earth Orbit (MEO) – 1,240-22,236 miles (most 


common at 12,600 miles) 
• Geostationary Orbit (GEO) – 22,236 miles above sea level 


 
 


 


 


  
 


 







How many satellites would you need?   


LEO – 40 to 80 
MEO – 8 to 20 
GEO – 3 


It depends 


For basic coverage but not capacity 







Trade-offs Between GEO and LEO 
• Latency 


• LEO satellites have lower latency for time-critical services due to the closer proximity to 
Earth 


• GEO satellites benefit from well-engineered satellite services with echo cancellation and 
IP acceleration and have provided backhaul to cellular networks for many years 


• Coverage 
• GEO satellites appear stationary from the ground while LEO satellites move constantly 


with the service being handed off between satellites 
• Efficiency 


• LEO satellites are moving all the time and spend a significant portion of their orbit over 
oceans and unpopulated areas while GEO satellites are focused permanently over a 
region 


•   Complexity 
• LEO constellations are more complex to operate with more costly ground antennas due 


to the need for tracking and seamless handoff between satellites. 
 


 
 


 


 


  
 


 







Trade-offs Between GEO and LEO (Cont.) 
• Cost 


• LEO are small satellites that are much less costly to manufacture and have less hardware 
overall, but many more are needed in the constellation for operation which usually 
offsets the cost differential with GEO satellites 


• Receiver equipment for LEO satellites is less bulky and costly due to higher C/N signal 
ratio due to closer proximity 


• GEO satellites have a longer transmission distance and received signal level is weak.  
More expensive low noise amplifiers are needed in receivers and better signal 
processing algorithms both of which increase the cost of ground station equipment 


• Frequency Spectrum 
• Frequency coordination is more challenging for LEO satellites because the constellation 


is always moving and there is significant coverage overlap between them 
• Time to Market 


• GEO satellites can be deployed progressively and begin operating immediately, while 
many LEO satellites must be deployed before regular service can be provided to a region 
 


 
 


 


 


  
 


 







Just How Many LEO Satellites? 


OneWeb plans to launch 700 
SpaceX plans to launch 4425 







OneWeb LEO 
• Formerly known as WorldVu Ltd. 
• Satellites will orbit at an altitude of approximately 750 miles and will use Ku 


band frequencies 
• Acquired the spectrum formerly owned by SkyBridge 
• Satellites weigh less than 500 lbs each (originally planned to be 250 lbs) 
• Plan to start launching satellites in May 2018 
• Investors include Virgin, Qualcomm, SoftBank Group and Airbus 
• In February 2017, announced that it had sold most of the capacity of its initial 


satellites and was considering quadrupling the size of its constellation by 
adding 1,972 additional satellites 
 


 
 


 


  
 


 







SpaceX LEO 
• Known as “StarLink” 
• Satellites will orbit at an altitude of approximately 690-825 miles  
• Use Ka and Ku band frequencies 
• Satellites weigh less than 850 lbs each 
• Plan to start launching satellites in 2019 
• In May 2017 SpaceX announced in update to Senate Commerce Committee 


that it planned to launch an additional 7500 satellites for operation even 
closer to the ground that will boost capacity and reduce latency in heavily 
populated areas. 


• Projected capability to handle 50% of all backhaul communications traffic 
and up to 10% of all local internet traffic in high-density cites  
 


 
 


 


  
 


 







Hasn’t this been tried before? 


Anyone recognize a 1990s Iridium satellite? 







Reality Check 
• LEO satellites might be cheaper than GEO satellites, but are they 1000 


times cheaper? 
• Controlling costs is important – remember, this is for internet service in 


developing countries/regions 
• Subscription cost and satellite dishes must be cheap 


• Mistakes can be very costly!!! 


•  What about End-of-Life?  More space junk 







Economics of the Options 
• What could these new technologies cost: 


• Stratospheric Balloons 
• R&D – Undisclosed 
• Each Balloon – “tens of thousand of dollars” 


• Facebook Drone 
• R&D - $20 Million so far 
• Each Drone – “needs to be much cheaper if the world 


is going to deploy a fleet of them 
• LEO: 


• OneWeb - $3 Billion estimate 
• SpaceX - $10 Billion estimate (by Elon Musk in 2015) 


 
 


 


 


  
 


 







Economics of the Options (Cont.) 
• $60 Million - SpaceX Falcon 9 can carry approximately 11,000 lbs, but doesn’t 


need refurbishing, just inspections prior to launch 
 
• $5.7 Million - Rocket Lab can carry 330 lbs and completed its second test 


launch from New Zeeland in Jan. 2018 
 


• $1.5 Million – Vector (startup) rocket is anticipated to have a payload 
capacity of 132 lbs for smaller, cheaper “CubeSats” which are the size of a 
shoebox 
 


 
 


 


  
 


 







Bandwidth 
 


• LTE Stratospheric Balloons:  100-108 Mbps 
• 10 Mbps to the user 


• Laser Drones:  10 Gbps 
• User data rate unknown at this time 


• Satellites:   
• OneWeb LEO – 8 Gbps per satellite 


• 50 Mbps to the user 
• SpaceX LEO  - 17-23 Gbps per satellite 


• 1 Gbps to the user anticipated to be possible 
           (intend to offer different tiered packages) 


 
 


 


 


  
 


 







Summary 
• No matter how “loony” it may seem, balloons and satellites 


for providing internet are all real things 
• Maybe drones too in the near future 


• Significant cost in R&D and deployment of all options 
• How does this factor into helping rural communities gain 


affordable internet access?  What is affordable? 
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Trending Technologies 
Speaker(s): Russell Hamilton, Sr Engineer, CHR Solutions 







White Space Update 
What is White Space anyway? (From FCC’s Allen Yang) 


 In any given TV market area, a number of channels are unassigned to avoid interference  


 Channels may also be assigned for: 
  low power TV & TV translators  


 Channels 14 – 20 for land mobile service in 13 major cities  


 Also can be used for wireless microphones, broadcast auxiliary and offshore telephone 
service (Gulf of Mexico region only)  


 “White Spaces” are the channels that are “unused” at any given location 


 This gives a potentially lucrative spectrum option for Rural 
Broadband to use 







Brief White Space History 
 2002- The FCC establishes their first inquiry 
 2004 – First NPRM is issued for utilizing this spectrum 
 2006 – First Report and Order released 
 2008 – Second Report and Order released 
 2009 – Transition from analog to digital TV broadcasting  
 2011 – First Database administrator approved 
 2012 – Third Report and Order released 
 2014 – 2018 ????????????????? 







White Space Spectrum  
 From Google’s White Space Database 







White Space – How to Use 
 Fixed base stations must have the ability to access a database and 


provide geolocation information 
 This base station will then get the available channels from the 


database prior to going active 
 The base station will then register with the database and also must 


regularly recheck with the database on a set schedule 
 The main database operators currently are Google and Spectrum 


Bridge 







White Space Limitations 
Why didn’t this take off in the US? 
 Lack of a technology standard 


 IEEE 802.11af became common base for a few vendors 
 Limited to no interoperability available 


 Limited Vendor Options 
 Limited channel size - 6 MHz/TV Channel  


 May not be consecutively available for grouping 
 Limited broadband speeds – 72 Mbps Max from base station,  with 


on 24 Mbps available to an individual subscriber 
 Often much lower than that due to RF performance 


 Coverage Radius is fairly limited due to height and power restrictions 
to protect the TV channels (Less than six miles with outdoor 
installations) 







CBRS – 3.5 GHz 
 Citizens Broadband Radio Service – (CBRS) 
 CBRS is an attempt by the FCC to open up spectrum that is used 


internationally for fixed wireless services here in the US 
 The concept is that there is a large pool of vendors already making 


high grade equipment for this band and therefore can lead to cost 
efficient rural broadband deployments 
 The 3.550-3.7 GHz band is currently used by the Military, Satellite 


Providers, and Rural Incumbents 
 Propose a lightly licensed to unlicensed framework to encourage 


innovation and competition 







CBRS History 
Use of this band first proposed by the NTIA 2010 Fast Track Report. 
 2012 – FCC announces Notice of Proposed Rulemaking to establish 


rules and procedures in the 3.5 GHz band 
 2014 – FCC announces a further NPRM 
 2015 – FCC releases the Report and Order and Second Further 


Notice of Proposed Rulemaking – Link below 
 https://www.fcc.gov/document/fcc-releases-rules-innovative-spectrum-


sharing-35-ghz-band 
 2016 – CBRS Alliance is formed 
 2018 – Final rules are still being discussed 



https://www.fcc.gov/document/fcc-releases-rules-innovative-spectrum-sharing-35-ghz-band

https://www.fcc.gov/document/fcc-releases-rules-innovative-spectrum-sharing-35-ghz-band





CBRS Alliance 
 “The Alliance believes that LTE-based 


solutions in the CBRS band, utilizing shared 
spectrum, can enable both in-building and 
outdoor coverage and capacity expansion 
at massive scale. In order to maximize 
CBRS’s full potential, the CBRS 
Alliance aims to enable a robust ecosystem 
towards making LTE-based CBRS solutions 
available” – From cbrsalliance.org 
Hoping to copy the Wi-Fi success story  







CBRS Band Plan/License  
 The band is broken up into 15 10 MHz channels from 3.550 GHZ to 


3.7 GHz for a total of 150 MHz 
 Three types of licenses will be assigned 
 Incumbent – Grandfathered Fixed Satellite Stations/Existing Operators in the 


3.650GHz to 3.7GHz license bands 
 PAL – Priority Access Licenses 
 GAA  - General Access Licenses 


 A spectrum database system similar to that used for TV White 
Spaces will be used to assign spectrum for each operator 







Sample Band Plan 
 From the FCC 2nd Report and Order 







CBRS Band Plan/License  
 PAL 
 A max of 7 licensees will be auctioned off on a census track basis 
 A single provider allowed to have a maximum of four licenses per track 
 License Term: 


 Three years, non renewable 
 Option to purchase two additional, three year terms at auction 


 The actual license frequencies will be assigned after the auction is completed 


GAA  
 Will have access to the rest of the spectrum in each block 
 Again will be coordinated and assigned by the spectrum database 







CBRS Technology 
 It is expected that the equipment used in this band will be a variation 


of LTE-TDD 
 Most popular fixed access wireless system in the world 
 Offers 4x4 and 8x8 MIMO capabilities 
 True broadband of 100 Mbps to a subscriber is possible 
 LOS range of over 10 Miles may be possible pending final rules 


With a large number of vendors already making this equipment, time 
to market and the initial cost points should be lower than any other 
telecom grade wireless access equipment 







CBRS Limitations 
 Still need the final rules to be presented 
 Possible change of PAL licenses to more traditional CMA, MSA regions 


 3.5 GHz is not the best for Rural nLOS applications 
GAA licenses have no expectations for interference protection from 


PAL or incumbent users 
 Basically a small cell deployment, backhaul and power considerations 


needed to significantly more locations than expected with traditional 
micro cell deployment 







Thanks! 
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Wireless Planning and Technology 


Early Afternoon -  Session 3:  Tuesday, May 15, 2018 







Wireless Planning and Technology 


• Moderator:  Lynn Merrill, Monte R. Lee and Company 
 


• Speakers: 
 


    1:05 pm 5G Update 
                   By Chris Konechne, Finley Engineering    
  1:30 pm  The Future of Broadband Balloons  
                   By Ben Pidek, Mid-State Consultants 
   1:55 pm  Trending Technology from Whitespaces to Wireless Drops 
                      By Russ Hamilton, CHR Solutions: 
   2:20 p.m. – 2:30 p.m. Questions                   







Wireless Planning and Technology 


 
QUESTIONS 


 
Please hold all questions until after the last 


presenter 
 


May ask a question if a point being made is not 
understood. 







Wireless Planning and Technology 


Questions: 
 
• Chris Konechne, Finley Engineering 
 Christopher Konechne c.konechne@finleyusa.com  (507)777-2255 


• 5G Update 
 


• Ben Pidek, Mid-State Consultants 
 Benjamin Pidek bpidek@mscon.com (810) 226-0750 


The Future of Broadband Balloons 
  


• Russ Hamilton, CHR Solutions 
 Russ Hamilton Russ.Hamilton@chrsolutions.com  (806) 722-7029 


• Trending Technology from Whitespaces to Wireless Drops   
 
 
 



mailto:c.konechne@finleyusa.com

mailto:bpidek@mscon.com
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Trends in Packet Optical Transport 
 


Speaker: 
 Brian M. LeCuyer, PE 


Vice President 
RVW, Inc. 
blecuyer@rvwinc.com 







Trends in Packet/Optical Technology 
 Ethernet Technology Growth: 1G/10G/40G/100G/200G/400G/1T 
 Port Density and Power Improvements: Terabit Capacity in 1RU 
 Increased Reliability and Stability 
 Cost Reductions by Economies of Scale 


 ROADM Technology Advancements 
 Reduced Channel Spacing (More Wavelengths) 
 Colorless / Directionless / Contentionless Switching 
 Cost Reductions by Economies of Scale 


 


 
 







Network Case Study 
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Distributed Packet Design 
Minimal change in existing network architecture 
 “Traditional” design with local aggregation in Each C.O. 
 Future growth by 10G-LAG and/or 100G 
Network growth requires upgrading large segments of network 
 Duplication of capabilities provided by access network 
Why do we need a packet switch/router? 


 
 
 







ROADM – Collapsed Packet Design 
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ROADM – Collapsed Packet Design 
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Network Cost Summary 


Design Option 
Network 


Deployment Cost Cost per Node Cost per Gigabit 


Distributed Packet Network Design $1,420,000  $68,000  $23,700  


100G Distributed Packet Network $1,510,000  $72,000  $11,600  


ROADM with Collapsed Packet Design $1,590,000  $76,000  $9,400  







Trends in Packet Optical Transport 
 


Speaker: 
 Brian M. LeCuyer, PE 


Vice President 
RVW, Inc. 
blecuyer@rvwinc.com 
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Hybrid FTTP Builds  
Speaker:  
 Bill Gerski 
 VP Business Development 
 CHR Solutions 







Why a Hybrid Approach?  
• Options 


• FTTX 
• Fixed Wireless 
• Digital HFC Migration 


• Challenges in rural America 
• Distance 
• Density 
• Terrain 


• Reduce your cost of ownership (TCO) 


• Speed to Market 
• Utilize fixed wireless initially 
• Upgrade aging cable plant 
• Gain customers inexpensively 


• Gain distinction over competitors for meeting the needs of your entire community 


 







Article  
“Google gets 'serious' about beaming wireless broadband into homes” 


http://www.usatoday.com/story/tech/news/2016/06/08/google-gets-serious-beaming-wireless-broadband-into-homes/85627086/ 


• Solving what's called "the last mile problem" that requires laying fiber-optic cables. 


• The technological breakthrough:  Wireless solutions can carry the gigabit that is the 1 gigabit 
per second Internet speed that Google Fiber delivers through fiber-optic cables without the 
disruptive construction or high cost.  


• Wireless allows you reach houses and users that are in lower density settings — where fiber 
becomes too expensive. 


• Access CEO Craig Barratt, who oversees Fiber, said "We think, over time, there will be a sort 
of heterogeneous mix of technologies that we can use, depending upon the type of problem 
we’re trying to solve. 


 







Case Study: Eastern Oregon Telecom 


• Serving rural SE Washington and NE Oregon 


• Average of 24 persons per square mile 


• Agricultural based ecomonyWashington and NE Oregon 


• Average of 24 persons per square mile 


• Agricultural based economy 


• 24 persons per square mile 


• Agricultural based economy 


4 







HistoryHistory 
• Formed in August of 1999. 
• In 2001, launched voice and Internet service offerings. 
• Began providing fixed wireless service in 2003 and commercial fiber connections in 2009. 
• Began providing cable modem service in 2014. 
• Started construction of GPON FTTH in late 2014 and Internet service offerings. 
• Began providing fixed wireless service in 2003 and commercial fiber connections in 2009. 
• Began providing cable modem service in 2014. 
• Started construction of GPON FTTH in late 2014 f GPON FTTH in late 2014. 


5 







Service Offeringsrvice Offerings 


6 


• Distributed CMTS Cable modem service - speeds up to 100 Mbps. 
• Point to multi-point, fixed wireless Internet - speeds up to 20 Mbps. 
• Provides point to point, fixed wireless Internet access - speeds up to 1 Gbps. 
• GPON – speeds up to 1 Gbps.  
• Active E Fiber – speeds upDistributed CMTS Cable modem service - speeds up to 


100 Mbps. 







GOALS 


• Consumer demand for bandwidth growing (projecting 20+ connected devices per household by 2020). 
• Desire to leapfrog the competition and “future-proof” our network. 
• Minimize CAPEX while reducing OPEX.` 


• Help reinforce a healthy economy. 
• Promote diversification of economy. 
• Attract new talent to the area. 
• Bring Help reinforce a healthy economy. 
• Enhance education, healthcare, public 


safety, and quality of life. 
• young talent back after college. 
• Enhance education, healthcare, public safety, and 


quality of life. 


• Consumer demand for bandwidth growing 
(projecting 20+ connected devices per 
household by 2020). 


• Desire to leapfrog the competition and “future-
proof” our network. 


• Minimize CAPEX while reducing OPEX. 
SECONDARY GOALSDARY GOALS 
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PRIMARY GOALS 







MEDIA COVERAGEedia Coverage 
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9 


"Super-fast, reliable and affordable broadband connectivity is becoming increasingly 
important in helping our community and businesses stay competitive.  We are pleased that 
Eastern Oregon Telecom and Huawei have partnered to bring this service to the community, 
and believe better broadband will help us create more economic opportunities and 
educational enhancements in the City of Hermiston.“ 
                Mayor Dr. David Drotzmann 


   Hermiston, ORHermiston , OR 


Endorsementsorsements 







EXAMPLE 
Fixed Wireless Digital HFC Migration FTTx 


Opportunities • Low cost option for fringe/hard to 
reach customers. 


• New technologies (Fixed LTE, 
802.11AC, etc.) allowing for faster, 
more reliable service. 


• Lowest cost, most scalable fixed 
platform. 


• Distributed approach reduces issues 
with active components of 
architecture. 


• Best, most reliable and 
scalable option for high 
density areas. 


Challenges • Limited unlicensed spectrum. 
• Costly licensed spectrum. 
• Line of sight challenges. 
• Interference. 


• Underground construction costs. 
• More maintenance intensive than 


FTTx. 
 


• Underground construction 
costs. 


• Electronics costs. 


Actual Realized 
Speeds 


• Point to multi-point (PTMP) = + 20 
Mb/s 


• Point to point (PTP) = + 1 Gb/s 


• DOCSIS 3.0 = 100 – 300 Mb/s 
• DOCSIS 3.1 = up to 1 Gb/s 


GPON = 1 Gb/s 
Active E = 10 Gb/s 


Cost • Construction 
• Per Tower (3 sectors each) = 


$10,000 - $100,000 (depending 
on type and height of tower) 


• CPE = $150 (PTMP) - $3,500 (PTP) 


• Construction 
• Per Mile Aerial = $5,000 - $7,500 
• Per Mile Underground = $35,000 


- $80,000 (depending on # of bores 
and amount of rock) 


• CPE = $15 - $75 


• Construction 
• Per Mile Aerial = $5,000 


- $7,500 
• Per Mile Underground 


= $35,000 - $80,000 
(depending on # of bores 
and amount of rock) 


• CPE = $250 - $500 







BILL GERSKI 
VP BUSINESS DEVELOPMENT 


CHR SOLUTIONS 
702-493-6142 


bill.gerski@chrsolutions.com 
 



mailto:bill.gerski@chrsolutions.com
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ISP Edge Bandwidth 
Evolution 


Speaker: 
 Bryan Hicks, Systems Integration Manager, N-Com, Inc. 







What’s using the bandwidth? 


 Video Video and Video 
 HDR and 4k Video 
 Netflix, Amazon, YouTube, Hulu 
 OTT TV – DirectTV Now, Playstation Vue, Google TV, SlingTV 
 According to research, there were 16.7 million cord-cutters by 2016, and there  


will be 40.1 million by 2021 
 32.5 million cord-nevers in 2016 growing to 41 million by 2021 


 Internet Gaming will grow tenfold between 2016 and 2021 
 Shift from PC/Console based to cloud based gaming 


 VR and AR is expected to grow 20-fold by 2021 
 Immersive video (360 degrees) 


 3-10 times higher bit rates 
 Video surveillance – estimated to be 13% of all video traffic by 2021 


 
 
 







2015 Projection– IP Traffic per 
Month 


2015 2016 2017 2018 


North America 23,557 28,228 33,649 41,465 


Content Delivery 
Networks 


7,162 9,518 12,951 23,922 


CDN % of Total 30.4% 33.7% 38.4% 57.69% 


Cisco VNI 2015 – PB per Month 


Total year over year growth - 20.7%  
CDN year over year growth – 49.5% 







2017 Projection– IP Traffic per 
Month 


2017 2018 2019 2020 


North America 42,267 51,722 62,330 73,741 


Content Delivery 
Networks 


24,545 32,795 42,976 53,141 


CDN % of Total 58.1% 63.4% 68.9% 72.1% 


Cisco VNI 2017 – PB per Month 


Cisco increased projected total growth for  
2018 by 19% and CDN growth by 27% 







Typical Network – User to Edge 


 
 


Core Access







In the beginning… 


 
 


 


Upstream 1


Upstream 2







Getting better… 


 
 


Upstream 2


Tier 1







Peering gets us closer 


 
 


Upstream 2


Tier 1


Direct
Peering







Caching brings it all the way in 


 
 


Upstream 2


Tier 1


Direct
Peering


Caching







Open Caching - the future 


 
 


Upstream 2


Tier 1


Direct
Peering Caching







Rural Connectivity Issues 
 Cost of DIA to rural areas is still too expensive too often 
Not always an option of a redundant path or provider 
 Total usage not enough to qualify for free caching 


 
 
 







Case study 
 2015 – 5 rural Service Providers 
 2015 – Total usage among 5 providers – 4.8Gb 
 2015 – Individually none of the 5 providers would qualify for free 


caching 
 2015 – 3 providers had fiber to a city with better but still limited DIA 


access 
 2015 – Each provider could connect to either two other providers or 


one provider and a city location 
 2015 – Average cost per MB - ~ $3.78 
 2015 – Total bandwidth purchased – 8.2Gb 


 
 







Case study – Independent Providers 


Provider A


Provider B


Provider C


Provider D


Provider E


Upstream


Upstream


Upstream Upstream


Upstream







Case study – Partner Providers 


Provider A


Provider B


Provider C


Provider D


Provider E


Upstream
Peering
Caching


Upstream
Peering
Caching







Case Study - Conclusion 
 2018 – Total usage among 5 providers – >15Gb 
 2018 – Diverse connections to two different peering exchanges 
 2018 – Diverse connections to open Internet 
 2018 – Share two Netflix caching servers 
 2018 – 100Gb of edge bandwidth (DIA, Peering, Caching) 
 2018 – 67% traffic from Peering/Caching (CDNs) 
 2018 – Monthly cost savings compared to buying N*2 DIA… 


 
 ~75% MONTHLY COST SAVINGS! 


 







Closing 
 Traffic is only increasing and will continue to do so 
 Required traffic load from CDNs will have high costs from 


traditional DIA sources 
 Peering and caching will be required to keep up with the demand  


and deliver content and services to users  
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Communication Tower Safety 


ACE School and RUS Symposium 
May 16, 2018 







OSHA Communication Tower 
Initiatives 


 
• OSHA initiated a focus on identifying and 


addressing hazards after seeing a spike in 
fatalities in 2013 and 2014. 


   
• Relatively new industry, growing fast, 


changing technology, high fatality rate. 







OSHA Communication Tower 
Initiatives 


 
• Collaboration with Federal Communications Commission 


(FCC) began in 2014. 
 


• FCC and OSHA workshops on tower climber safety with 
stakeholder participation held in October 2014 and in 
February 2016. 


 
• Communication Tower Best Practices Document published in 


May 2017. 
 
• OSHA continues addressing hazardous conditions through 


outreach and enforcement. 







OSHA Communication Tower 
Initiatives 


• Rulemaking initiated to potentially develop 
new standard.  


• Request for Information (RFI) published in 
2015.  


• Next step is soliciting input from small 
businesses on draft regulatory framework. 


• Volunteers welcome to provide feedback and 
input by participating in upcoming 
teleconferences. 







Occupational Hazards 
• Most common cause of fatalities is falls. 
• As towers age and larger antennas are 


added, collapses due to structural issues, 
alterations, and overloading have 
increased. 


• Lack of proper engineering and rigging 
plans increases risks. 







Occupational Hazards 


• Obstructed climbing paths and 
compromised ladder safety devices. 
 


• Environmental hazards include extreme 
heat/cold, storms, insects/animals. 
 


• Insufficient training, time pressure, fatigue. 







Communication Tower Fatalities 


Year Number of Fatalities 
2012 2 
2013 12 
2014 12 
2015 3 
2016 6 
2017 7 







Applicable Standards 
• OSHA Standards: 


– There is currently no dedicated OSHA 
standard for communication tower work 
activities. 


– Various OSHA standards apply to particular 
work activities involving communication 
towers, including standards for fall protection, 
ladders, cranes, PPE, hoists, etc. 


– Construction and/or general industry 
standards may apply depending on activity. 







Applicable Standards 


• Industry Consensus Standards:  
– TIA 322: Loading, Analysis, and Design Criteria 


Related to the Installation, Alteration and 
Maintenance of Communication Structures 


– TIA 222: Structural Standards for Antenna Supporting 
Structures and Antennas 


– ASSE/ANSI A10.48: Criteria for Safety Practices with 
the Construction, Demolition, Modification and 
Maintenance of Communication Structures 







Safety Promotion 


• Tower Industry Registered Apprenticeship 
Program (TIRAP) 


• National Wireless Safety Alliance (NWSA) 
• National Association of Tower Erectors 


(NATE) Campaign, “100% Tie-Off 24/7” 
• OSHA supports and encourages safety 


initiatives, awareness, communication 







Upcoming Issues: 
Large Increase in Tower Work 
 


• FCC spectrum auction and resulting 
broadcast tower work (“repack”) 


• FirstNet and antenna upgrades 
• 5G deployment 
• Small cells 







How can OSHA Support you? 
• Information and Outreach? 


 
• Partnerships? 


 
• Consultation and Compliance Assistance? 


 
• General Inquiries: 800-321-6742 (OSHA) 







More Information 
 
OSHA Communication Tower Topics Page 
(from OSHA home page under “Topics”) 
https://www.osha.gov/doc/topics/communicat
iontower/index.html 
 
Erin Patterson or Jens Svenson 
OSHA Directorate of Construction  
202-693-2020 



https://www.osha.gov/doc/topics/communicationtower/index.html

https://www.osha.gov/doc/topics/communicationtower/index.html
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The Internet of Things 
      Interfaces and Aggregation 


 David Hunt, Mid-State Consultants, Inc. 







Internet of….what things? 


 Almost everything that  can be automated, collect data, analyze – or 
that can trigger other events for analyzing data and doing things. 
 Anything a machine or sensor can do that someone might want to 


hook to the Internet or a stand-alone network. 
 Just plain goofy stuff – but the promise is there for good stuff! 
 







• Electronic tattoos that 
monitor vitals. 


 
• Contact lenses that read 


blood sugar. 
 
• Water bottles that detect 


hydration from our touch. 


Taking care of ourselves has become a global networking activity.  In an IoT world, 
Data from sensors will inform everything from wellness to critical care. 


 


It’s way beyond fitness tracking. 







But do I care?  


 Does it really make my life easier 
and more fun? 
 How much will it cost?  


 


 







Home Automation and Security Markers 
 
Biggest factors are complexity and cost? 
 NFV significantly lowers costs and complexity? 
 







What are my (service provider) 
complexities and costs? 
 Initially, your subscribers will hook up via existing networks – and 


protocols. 
 Subsequently, they will want you to help manage it. 
 If you’re going to manage it:  
 You should make a buck. 
 You should limit your liability. 
 What else can you then offer? 
 But what will it cost you, and your network? 


 







Do I really want all these things on my 
network, and on the Net? 


• Mindset: your network, and the Internet, are tools. 
• That tool is going to have to change, no matter what. 
• It might be faster, easier, and cheaper than alternatives 


• It might happen all around me whether I want in or not, so let’s 
consider using those tools. 


 







Which will affect the network? 
 All of them might –  
 Some apps will require big bandwidth 
 Some apps will require fast response 
 Some apps will need new control protocols 
 Some apps will run over the cellular network, or their aggregated 


traffic will, or – 
 Some apps will need to be cheap 
 Some apps may just flat-out need new, dedicated networks? 







What  Interfaces? 
It  depends on the type of traffic –  
Locally processed and decisions 
are made locally, or 
Aggregated and shipped 
upstream to …? 
 
or direct to the cloud to be processed. 


 
There are different interfaces and protocol options, all optimized 
for different things – or vendors? 
They may all need to work together? 
 
 







Shortcut protocols for IoT 
• When sensors are cheap, work well, and last a long time, 


using a specific portion of IPv6 addressing can maximize 
the speed and reduce the power needed. 


 
• Translating locally from a smaller protocol to aggregated 


IPv6 packets could help? 







Which Protocols and Interfaces will be 
in the home? 
 Almost all types, but not all apps 
 The health-related ones? 
 The ones that can make life simpler, smoother, faster, and more 


profitable? 
 The cheapest ones? 
 The ones that are the most fun? 
 







The Digital Living Network Alliance (DLNA) framework 
provides media interoperability 


 
DLNA storage locally and accessing the cloud 







The Residential Gateway Enables More 


 The vRGW (Virtual Residential Gateway) extends the home LAN into the 
service provider’s network value-added services 


 Your home network can smoothly include functions and apps from 
anywhere? 


What happens when the “gateway” fails? 


 


 


 
HOME  
NETWORK 


    ANY PART OF                                                                                                 
THE CLOUD 







Management and value 







The needs – and my part 
• An IoT with home automation, health sensors, and cars 


connected to the Internet.  
• Consumer-Services providers will be involved, to sell the apps, 


some specialty hardware, and some data collection and 
analysis. 


• You get a ‘piece of the action’, or at least a fee for bandwidth 
and for QoS guarantees (the Open Internet rules made, and 
could still make, subscriber SLAs a little dicey). 


 







The other players want - 


• Hobbyists can use a Raspberry Pi CPU and build their own IoT. 
This can be started for about $50. 


• Who’s going to provide the monitoring and management of the 
app?  ANYBODY 


• Who manages the basic network? 
 


YOU CAN! 







Ok, Which ones will just be inside the 
home, mostly? 
 The ones that aggregate through apps on a smartphone – or a smart 


home 
 The ones that can allow health data to be simply, cheaply, quickly 


collected 
Home automation and Home security – including Cybersecurity? 
 The ones that collect data elsewhere and report back to you? 
 The ones that your utility providers use to save money 
 The ones the government mandates? 
 Advanced 911, parole observations – health evaluations, - gun control? 







New Innovations 
One vendor just sent me an invitation to a show where “engineering 


experts will demonstrate our innovative 24 GHz and 60 GHz radar 
sensor system solutions for smart home applications including 
presence detection and occupancy tracking with voice interaction as 
well as best in class technologies for 5G mmW communications.” 
 







What if I don’t want any IoT in my home? 
 Your choice – mostly. 
 The proposed ‘army of cheap sensors’ could enter your home on 


products you never  expected – a cereal box that talks to your 
cupboard inventory system and your refrigerator? 
 And to your health monitoring app, of course. 


 Your health and life insurance companies will want to know? 
 But if the insurance company will give me a really good deal I might be willing to let them 


know what I eat and what I do. 


 Your refrigerator could be your best friend – and it could rat you out.  
 Be aware of devices that have cameras, do interactive voice, etc. 
 







So what else? 
 IoT is a broad topic – it could encompass “anything” and “everything” 
 It will provide tools we will benefit from 
 There will be ‘defensive’ IoT apps and devices to block other sensors 
 If they gather data from you, they have to pay you for it? 


 Or at least  get your permission and potentially give you something of value in return  


 







The Protocols 
How do they interface, how is their data aggregated, how do they  


report back to you? 
 Several  options for wireless 
 Several options for wireline 
Hybrid combos of wireless and wireline 
 







Wireless Interfaces 
• The cheap apps – or at least the apps that depend on lots of cheap 


sensors – need simple wireless protocols 
• Some need long range, some just short range – and low power consumption 


• Some need batteries that can last a long time – or solar chargers 
• Some only send little packet bursts a few times a day, some are just waiting 


for input 
• The big bandwidth ones need serious connections 


• 4G LTE for long  range 
• 5G High Frequencies for big bandwidth 


• These interfaces can  be pretty expensive  
• Unless you have a local box  that is aggregating data from  a bunch of sensors  
• Your smartphone could be a serious data aggregator?  Or it already is? 


 







Like What? Examples 


• I don’t have a FitBit or an Apple Watch because it is too  expensive 
(and invasive, annoying) for what little utility I think it would provide 
me.  It’s a novelty.  But,… 


• Like all Apple products, the newer ones are getting better – and cheaper 
• All the protocols and net operator interactions are invisible to the user? 


• When the cost and annoyance factor are less than the utility, the 
usability should be simple? 


• Every properly developed technology is indistinguishable from magic…. 


 







Simple Wireless Protocols 
Wi-Fi WeMo Bluetooth LE Z-Wave ZigBee Thread Android Things 1.0 


First Launched 1997 2010 2003 2003 2015 2015 


  IEEE 
Belkin 


Product 


IEEE 
Now Bluetooth 


SIG ITU-T IEEE IEEE IEEE 


Standard 802.11 Wi-Fi 
802.15.1 
Now SIG G.9959 802.15.4 


802.15.4 
6LoWPAN 


IPv6 


802.15.4 
Bluetooth Low Energy & 


Wi-Fi 


Max. No. Devices 
Router 


Dependent 32,000 232 Dozens 250 250-300 


Data Rate   
Router 


Dependent 9.6-100 kbps 40-250 kbps      


Frequency Bands 
2.4 / 5 GHz 


60 GHz 2.4 GHz 2.4 GHz 
908.42/916 Mhz 


(U.S.)  915/2.46 GHz 2.4 GHz 2.4 GHz 


Typical Range 


100 m 
66 feet 
indoors 100 feet 


Class 3 – 3’ 
Class 2 – 16’-33’ 
Class 1 – 66’-98’ 


30-100 m 
30’ Recommended 


10-100 m 
35 feet Typical 


10-100 m 
100 feet theoretical 


10-100 m 
100 feet theoretical 


Bandwidth 6 Gbs? 1-2 Mbs 40-100 kbs 40-250 kbs 250 kbs 250 kbs 


Architecture Star Star 
Scatternet 


Master-Slave Mesh 
Star, Tree & 


Mesh 


Mesh with no single point 
of failure with at least 2 


Border Routers Mesh 
Need Hub? No Yes Yes Yes Border Routers 







Thread Protocols 


(courtesy of Thread Group © 2015) 







Wireline Interfaces 
• The cheapest apps might be the ones that use existing infrastructure 


• There are several protocols that communicate over home power wiring 
• An interface from your home Internet connection to your power meter – paid 


for by  the power company?  Or by  Amazon?  Or the water company or your 
home insurance or health insurance… 


• Like the cheap wireless sensors, some only send little packet bursts a few 
times a day, some are just waiting for input 


• I don’t really want demand-based AC power pricing, but  if they gave me a big 
discount for running my dishwasher at night (during summer) I might do it. 


• The big bandwidth ones need serious connections 
• Some apps, like video monitoring, will basically need FTTP 
 


 







Simple Wireline Protocols 







Where is the data processed? 
• In the home? 
• In the nearest router/ CO / ‘IP Space’? 
• In the cloud – or a local version of someone’s cloud app? 


• Edge IP is getting a lot of discussion in the network, and it can mean many 
things. 


• Perhaps you have no reason to route the  traffic until there are choices to be 
made – Edge Ethernet can do most of the same things, and already exists to 
some degree – but this presentation isn’t  about  layer 2 versus layer 3 


• But Cisco, who tried to use the phrase, “Internet of Everything” would love for 
every telco to deploy routers all the way to the home.  Is there any reason for 
it?  Probably not yet.  [MPLS has missed it’s big chance?] 


 







Aggregation  
• There aren’t many smart home apps yet – except for the ones that do 


home security and now home automation – and smartgrid apps. 
• Probably already an outdated statement 


• In 2005, there were 6  products using Z-Wave, by 2012, 600 products 
• As of April 18, 2018 there were over 2,400 interoperable Z-Wave products 


• The smartphone is really the driver of these? 
• Smart TVs could be a big driver? 
• But, aggregation can be expensive, and needs good control from 


upstream systems. 
 







Satellite Apps? 
• If I want sensors out in the sticks, could a bunch of sensors (or 


whatever) report back to a device that would aggregate traffic and 
‘talk’ to the satellite just once in a while? 


• Really remote location apps could be the drivers for cheaper 
aggregation devices 


• A home Wi-Fi AP that can automatically aggregate / store IoT data 
and report upstream? 


 







IPv6 
• IP version 6 was seen as critical a few years ago (at least by some), but 


there have been some really good tricks to extend  the capabilities of IPv4.  
Some of these little tricks and techniques will help low-cost IoT apps get 
rolling in the marketplace. 


• But, IPv6 is slowly becoming more common, and it provides enough 
address space that, at least in theory, every user (or every home, etc.) 
could essentially have their own IPv4-sized Internet.   


• Do we need it?  Not yet.  But if all the projections for 50 billion connected 
devices are at all accurate, we will at least need something. 


• Most Residential will get a /64 1 IPv6 subnet is: 18,446,744,073,709,551,616 and it's pronounced 
like this: eighteen quintillion, four hundred forty six quadrillion, seven hundred forty four trillion, 
seventy three billion, seven hundred nine million, five hundred fifty one thousand, six hundred sixteen 


 







New addressing protocols? 
• What if your home aggregation device more-or-less automatically set 


up its own addressing scheme with all your IoT interconnected 
devices? 


• Simple, small addressing packets tightly connected to one device. 
• Low power, really low bandwidth, low cost sensors. 
 







Which Lock Do You Prefer? 


  
 







And what about security? 
• Could anyone hack into these simple little protocols? 
• If they are just simple little apps that turn on my lights and sprinklers 


and tell me when my milk is expiring, perhaps I don’t care much.  
• But if that provided a back door into my health  apps that affected my 


health insurance 
• What I don’t know can hurt me! 
 







From Integration Testing Vendor Intertek 


  
 


Interoperability & Compatibility 
Many connected IoT solutions are installed into ecosystems and environments using 
wireless products sourced from different OEMs and connected over multiple protocols. 
Without a guarantee that connected products are designed to work together – or that 
third‐party elements will not be introduced into the ecosystem ‐‐ great risk is introduced 
to your solution. 
 
Intertek’s team of connected world test engineers are trained to evaluate 
factory‐installed and aftermarket off‐the‐shelf “smart” / connected IoT products for 
performance, interoperability and claims. Intertek engineers can install and integrate any 
combination of products and networks in our labs to validate seamless operation. 







Do I Want To Be That Connected? 


  







Take-Aways 


 Customer requirements and interest will drive adoption, not the 
network provider in most cases 
 Will you really be able to sell an IoT enabled lock to someone who doesn’t 


even lock their front door? 


 Customer ability or inability to manage will drive revenue options 
 Standards Based (customers will drive if network owners don’t) 
 Security may not be important to consumer until a breach occurs 


 







Contact Information 


 David N. Hunt, Mid-State Consultants 
 Operations Manager – Eastern Region 
 3901 Rose Lake Drive 
 Charlotte, NC 28217 
 dhunt@mscon.com 
 (704)614-8997 (Cell) 


 



mailto:dhunt@mscon.com
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Objectives 


This training session has the following objectives: 


• Provide a brief overview of the application intake systems currently in use by the Telecom 


Program that capture our borrowers/grantees service areas 


•  Identify Telecom portfolio mapping gaps 


• Illustrate the need for mapping all of our active borrower/grantee service areas 


•  Preview our solution for publishing geospatial visualizations of our loan and grant portfolio 


• Go over recommended system settings for BCAS and DCS customer users  
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Application Intake Systems 


Broadband Program Mapping Tool (BSA) 


• RUS’ first attempt at receiving electronic Service Area (SA) records of our Broadband 


Initiative Program (BIP) awardees, Farm Bill broadband borrowers and Community 


Connect (CC) grant recipients 


• All BIP applicants were required to use BSA as part of the application process so all of 


our BIP awardees’ SA records are mapped 


• Began receiving Farm Bill broadband SA records in Fiscal Year (FY) 2009 


• First received CC SA records in FY 2013 


 


• Subject 1 
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Application Intake Systems Cont. 


RD Apply 


• Electronic Intake System used by the Telecom Program to receive complete 


applications electronically for all Farm Bill broadband and Infrastructure applicants 


• Implemented in October of 2015 


• Required by all Farm Bill broadband applicants as of the FY 2016 application 


window 


• Required by all Infrastructure applicants as of Calendar Year 2017 
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Gaps in Mapping 


BSA 


• Missing Infrastructure borrowers SA records unless the approved application was 


submitted electronically via RD Apply 


• Missing Farm Bill borrowers SA records that were approved prior to FY 2009 


• Unable to update boundaries of approved SA records 


 


• Uses the same SA records as BSA to populate the Approved layers in the RD Apply 


mapping tool 


RD Apply 
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Program Need 


• Safeguard existing RUS borrowers’ SAs 


• Prevent overbuilding  


• Protect our financial investments  


• Assist the GFRs in tracking project buildout 


• Reporting and analysis 


• Program transparency 


• Help identify potential areas of interest or possible partnerships 
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New Telecom  
Mapping Tools 


• Telecom Program Map 


• BIP 


• Infrastructure 


• Farm Bill broadband 


• CC as of FY 2013 


• DLT Map 


• Approved Sites for FY 2017 


grant recipients 


 



https://www.rd.usda.gov/programs-services/all-programs/telecommunications-programs/telecom-maps
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Preferred Settings for  
BCAS & DCS 


• Internet Explorer (IE) is the preferred web browser for all RD applications 


• If using a newer version, e.g. IE9 or higher, adjustments to your settings may be required 


for optimal system usability: 


• Under Tools on the menu bar: 


• Add usda.gov as a trusted site under compatibility view settings 


• Enable Enterprise Mode 


• Turn off Pop-up Blocker 


• If the aforementioned does not work, go to Internet Options, click the Advanced tab and reset 


your IE settings to the default setting. *Requires a system restart 


 







Page 9 2018 ACE School and RUS Symposium 


Kristin Lough | Management & Program Analyst 
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Rural Development | Telecommunications Program  
Rural Utilities Service | U.S. Department of Agriculture  
1400 Independence Ave., S.W. | Washington, D.C. 20250 


www.rd.usda.gov 





		Slide Number 1

		Objectives

		Application Intake Systems

		Application Intake Systems Cont.

		Gaps in Mapping

		Program Need

		New Telecom �Mapping Tools

		Preferred Settings for �BCAS & DCS

		Slide Number 9






2 0 1 8  A C E  S C H O O L  &  R U S  S Y M P O S I U M  A G E N D A


T U E S D A Y  
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S E S S I O N  2 -  R U S  P R O G R A M  #  1


Facilitating Broadband at the Federal Level


Welcome and Introduction


NEC / NESC 2017 for Telecommunications


The Future of Broadband Balloons


5G Network Update


Trending Technology from Whitespaces to Wireless Drops


Successfully Working with RUS


Getting an ER Right the First Time 


Innovation Center / Business Center / One RD Update


NTIA Updates


Rural Prosperity Task Force /Broadband Infrastructure


Working Group (BIWG)/Pilot Broadband Program


S E S S I O N  5 -  W I R E L I N E  P L A N N I N G  A N D  T E C H N O L O G Y


S E S S I O N  6 -  R U S  P R O G R A M  #  3


Trends in Packet-Optical Transport


Hybrid FTTP Builds


ISP Edge Routing Evolution


Tower Safety


Smart Grid Funding (No PowerPoint)


Service Area Mapping / DCS-BCAS Issues
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J a n n i n e  M i l l e r


S c o t t  W o o d s


M i k e  M c G a n n o n


D e a n  M i s c h k e


C h r i s  K o n e c h n e


B e n  P i d e k


R u s s e l l  H a m i l t o n


A r n e r  S t e i n e r


K e l l i e  K u b e n a  


B a r t  B r e t s c h


J a n n i n e  M i l l e r


B r i a n  L e C u y e r


B i l l  G e r s k i


B r i a n  H i c k s


J o n  C l a f f e y


J e n  S v e n s o n


K r i s t i n  L o u g h
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S E S S I O N  7 -  O P E R A T I O N S  A N D  M A N A G E M E N T


S E S S I O N  8 -   R U S  P R O G R A M  #  4


S E S S I O N  9 -  C U S T O M E R  P R E M I S E S  E V O L U T I O N
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NFV- Why and How it is like ISDN, and What is Next? 


SDN Trends


Securing ISP Networks


One Set of Construction Procedures (1738-2, 1753)


Recent RUS Success / Future Enhancements


RD Apply Skit (No PowerPoint)


Indoor Networking


Internet of Things- Interfaces and Aggregation


Smart Home, Smart Ag, Smart X


PMRA Issues / Updates


View from the Field: GFR Perspective


Environmental Training


M i k e  R i l e y


M i l a n  T o d o r o v i c


D u s t i n  C u r t i s


A y l e n e  M a f n a s


S h a w n  A r n e r


R y e o n  C o r s i


  P a t r i c k  H e m e n  &  A n d r e w  H a y e s


P e t e r  A i m a b l e


H o w a r d  G o r t e r


D a v i d  H u n t


C a r l  A k i n


K e l l i e  K u b e n a
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DOWNLOAD THE "2018 ACE SCHOOL" EVENT APP 


FROM YOUR APP STORE


Thank you for your support!
SEE YOU IN 2020!







