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CALL TO ORDER AND ROLL CALL 
 
Chairman Bauer called the meeting to order at 2:00P.M.  Roll call was taken by circulating an attendance 
signature sheet, and a quorum was declared present. 
 
CONSIDERATION OF THE MINUTES OF THE MEETING OF JULY 27, 2005 
 
Chairman Bauer noted that copies of the minutes of the ninth meeting of the Reconstituted Regional 
Telecommunications Planning Advisory Committee held on July 27, 2005, had been distributed to all 
members of the Committee for review prior to the meeting, and asked that the Committee consider 
approval of those minutes.    He noted that Committee approval of the minutes would constitute formal 
Committee approval of Technical Study Design Memorandum No. 7, “Wireless Performance Monitoring 
Inventory,” dated July 12, 2005; and of the Staff Memorandum entitled “Scheduled Reports – SEWRPC 
Regional Telecommunications Planning Program,” dated July 14, 2005.   
 
Mr. Falaschi noted that the approval of the minutes would constitute approval of the Glossary being 
compiled under the study.  He suggested, and the Committee concurred, that definitions of the terms 
Bluetooth, SCADA, and ZigBee be added to the Glossary. 
 
Mr. Falaschi also called attention to the definition of the term “Broadband” as set forth in the Glossary.  
He suggested, and the Committee concurred, that the last sentence of the definition be revised to eliminate 
the “editorial” comment relating to the global digital divide; and to indicate that there was no international 
uniformity with respect to the definition of the term. 
 
 [Secretary’s Note: The last sentence of the definition of the term “Broadband” included 

in the Glossary was revised to read as follows: 
 
  “It should be noted, however, that there is no international uniformity with 

respect to the definition of the term “Broadband,” for example, the United 
States FCC definition of broadband is 200 kilobits per second in one 
direction, while the country of South Korea defines as broadband a 
telecommunication connection providing a transmission rate of over 50 
megabits per second.”]  

 
There being no further corrections or additions, on a motion by Mr. Wirth, seconded by Mr. Chernow, 
and carried, with Mr. Ritt voting no, the minutes of the meeting of July 27, 2005, were approved as 
amended with respect to the attached Glossary of telecommunications terms. (Copy of the expanded and 
corrected Glossary attached to these minutes as Appendix A.) 
 
Mr. Ritt explained his vote by indicating that he objected to the content of the Staff Memorandum entitled 
“Scheduled Reports – SEWRPC Regional Telecommunications Planning Program, dated July 14, 2005.”  
This memorandum, he noted, set forth the scope and content of the proposed regional wireless antenna 
location plan, a scope and content with which he had expressed concern and disagreement when the 
Committee had considered the memorandum at its last meeting. 
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CONSIDERATION OF PRELIMINARY DRAFT OF SEWRPC REGIONAL 
TELECOMMUNICATIONS PLANNING PROGRAM, MEMORANDUM REPORT NO. 164, 
“POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS FOR 
SOUTHEASTERN WISCONSIN.” 
 
Chairman Bauer noted that a copy of the preliminary draft of SEWRPC, Memorandum Report No. 164, 
Potential Public Enterprise Telecommunications Networks for Southeastern Wisconsin, dated September 
2005, had been distributed to all members of the Committee for review prior to the meeting.    
 
Chairman Bauer then asked Dr. Schlager to undertake a page by page review of the draft with the 
Committee, indicating that he would ask the Committee to act on the report on a chapter by chapter basis. 
 
Chapter I – Introduction 
Mr. Falaschi expressed concern with the definition of the term “public enterprise networks” as set forth in 
the first full paragraph on page 10, and more particularly, with the inclusion in the definition of networks 
operated by private non-profit organizations.  A brief discussion ensued upon the conclusion of which the 
Committee agreed that the definition should remain as drafted; noting that private non-profit 
organizations often performed functions that served the public interest, and in particular noting that 
private non-profit organizations sometimes included governmental sanctioned and fiscally supported 
organizations such as volunteer fire departments. 
 
Mr. Ritt expressed concern about the manner in which the possibility of the Commission becoming 
involved in commercial consumer service functions under the umbrella of a too broad definition of public 
enterprise networks.  He referred specifically to a recent Commission correspondence that had been 
brought to his attention which indicated that, in the particular instance concerned, the Commission 
services would be focused on the design of a county-wide broadband wireless telecommunications 
network that would serve both public and private commercial functions.   
 
A lengthy discussion ensued in which Mr. Evenson noted that the correspondence referred to by Mr. Ritt 
involved potential Commission assistance to BioCatt, a non-profit corporation created by county and 
local government, academic and private sector business interests, and housed at Gateway Technical 
College in Kenosha.  Mr. Falaschi indicated that he shared Mr. Ritt’s expressed concern, indicating 
further that in this case the agency concerned – BioCatt – was not a county agency, but, in effect, a 
private enterprise.  Mr. Evenson responded by indicating that BioCatt was responding in part to the 
expressed desires of the County Executives of Kenosha and Racine Counties to explore ways in which 
telecommunication services needed for economic development can be obtained in currently underserved 
areas of Kenosha, Racine and Walworth Counties. 
 
Mr. Melcher observed that Kenosha County Board and the Kenosha County Executive, were concerned 
over the inadequate telecommunication services presently available in western Kenosha County, and the 
apparent unwillingness of private enterprise to provide the needed level of service in a timely manner.  He 
noted further that the Commission was expected to respond to a request for Commission assistance in this 
matter since it has the support of the County Executive. 
 
Mr. Evenson indicated that requests for Commission assistance had to be considered on a case by case 
basis and that while there might be some “grey” areas involved in some requests, the Commission clearly 
did not intend to respond for requests for assistance that involved purely private sector commercial 
service. 
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In answer to a question by Mr. Klasen, Dr. Schlager indicated that there was no intent on the part of the 
Commission to become involved in requests for assistance that extended beyond the planning phase into 
the engineering phase of project development.  The Commission envisioned that the needed engineering 
services would be provided by private consultants.  Dr. Schlager noted further that the Commission could, 
on request, assist private consultant firms in dealing with pioneering work.   
 
Chairman Bauer indicated that the Commission historically has always assisted its constituent counties 
and municipalities in selecting engineering consultants to perform the specific tasks, and has also assisted 
in providing contracts and specifications for the task to be done by the private engineering consultants.  
Dr. Schlager indicated that the Commission also assisted county and local units of government and 
consortiums of government in applying for State and Federal grants in support of specific projects.  He 
noted, in this respect, the recent assistance rendered by the Commission to a consortium – the “COPS 
Proposal” – requesting a $6,000,000 Federal grant in partial support of the development of an improved 
public safety communication system for the greater Milwaukee area.  The participating agencies involved 
the police and sheriff departments serving the City and County of Milwaukee, Ozaukee County, the 
northern urban fringe area of Racine County and the eastern urban fringe area of Waukesha County.  He 
noted that Commission staff had recommended a single system for the Milwaukee County, but that the 
City and County of Milwaukee could not agree to such a single system.  He also said, that the transition to 
WiMAX service was retained in the grant application.   
 
There being no further questions or comments, on a motion by Mr. Chernow, seconded by  
Mr. Melcher, and carried unanimously, Chapter I, “Introduction,” of SEWRPC Memorandum Report No. 
164 “Potential Public Enterprise Telecommunications Networks for Southeastern Wisconsin,” dated 
September 2005, was approved as amended. 
 
Chapter II – Basic Planning Concepts 
There being no questions or comments, on a motion by Mr. Melcher, seconded by  
Mr. Mueller, and carried unanimously, Chapter II, “Basic Planning Concepts” of SEWRPC Memorandum 
Report No. 164 “Potential Public Enterprise Telecommunications Networks for Southeastern Wisconsin,” 
dated September 2005, was approved as presented. 
 
Chapter III – Potential Applications 
Mr. Chernow called attention to the second full paragraph on page 23 which deals with problems entailed 
in the early stages of introducing a new standards based technology, and asked for clarification of the 
meaning of the third sentence of that paragraph.  Dr. Schlager indicated that if a proposed project 
involved the introduction of a new standards based technology, it would be necessary for the Commission 
staff to work with a specific, progressive, equipment manufacturer in the necessary planning for the 
project.  As the text implied, however, this did not lock subsequent public enterprise network projects into 
dealing solely with the initially selected manufacturer during plan implementation; since by that time a 
number of equipment suppliers should be producing to the same standard specifications.  Dr. Schlager 
indicated further that one of the advantages of using standards based technology -- such as IEEE standard 
802.16 -- is that eventually almost all manufacturers should be producing equipment to meet the standard, 
thereby permitting a return to a competitive bid procedure for equipment acquisition.  Mr. Falaschi 
cautioned that a challenge was involved in getting “too far ahead of the curve” through the use of 
equipment assumed to meet a proposed standard only to find that the standard may later be changed and 
the project left with equipment that is not fully compatible with the later specified standard equipment.  
Dr. Schlager agreed that the use of pre-certified equipment entailed a risk in this respect. 
 
Mr. Brown questioned the adequacy of the estimated infrastructure cost provided in the third full 
paragraph on page 23 of $500,000 to $1,000,000.  A lengthy discussion ensued in which not only the 
issue of adequacy of the estimate, but the need for its inclusion in the document were raised. 
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In the discussion Chairman Bauer indicated that to better understand the reason for the inclusion of the 
cost figure, it was necessary to clearly understand the process being proposed with respect to the 
development of any and all of the public enterprise telecommunication networks considered.  He noted 
that the proposals for network development could not advance until a project sponsor – based upon 
review of the published SEWRPC Memorandum Report No. 164 – comes to the Commission and 
indicates an interest in proceeding with a potential project.  The Commission would then create an 
Advisory Committee for that specific project and prepare a Prospectus.  The issues involved would be 
addressed in the Prospectus which would provide a basis for consideration and approval of funding for the 
proposed project.  The dollar amount set forth on page 23 was provided solely as a rough estimate of the 
magnitude of the capital cost that might be involved in implementing a public safety–emergency response 
public enterprise network.  That estimate, he said, was intended to assist potential project sponsors in 
determining whether or not to request initiation of the needed further planning effort, and such cost 
figures would have to be revisited in the preparation of the needed Prospectus.   
 
Mr. Falaschi called attention to the Item No. 2 on page 30 which proposed to use either WiFi or ZigBee 
technology through a mesh network to serve the area-wide traffic routing public enterprise network.  He 
questioned whether the proposed use of the unlicensed spectrum may lead to serious implementation 
problems if another unlicensed user intrudes into the spectrum.  A brief discussion ensued, upon the 
conclusion of which the Committee agreed that the Item No. 2 on page 30 should be revised. 
 
 [Secretary’s Note: Item No. 2 on page 30 was revised to read as follows: 
 

2.  “Communications to transmit speed data back to a central operations 
center using either WiFi, (IEEE 802.11) or ZigBee (IEEE 802.15.4) 
technology through a mesh network topology; since both ZigBee and 
most versions of WiFi utilize the crowded 2.40 to 2.48 GHz band, 
interference could become a major issue in sensor network operation for 
the Phase I feasibility study described below, thus potential problems 
would be explored in detail.  Other unlicensed bands, such as the new 
WRC band, in the 5.470 to 5.725 GHz band are worthy of exploration in 
this respect.”] 

 
Mr. Klasen called attention to the second and third full paragraphs on page 36, and expressed concern 
that, contrary to the statement made in these paragraphs, that, while beneficial in terms of the quality of 
healthcare, it was not known at this time whether the use of broadband telecommunications could indeed 
increase the cost effectiveness of home health care.  A brief discussion ensued upon the conclusion of 
which the Committee agreed that these two paragraphs should be revised. 
 
 [Secretary’s Note: The two paragraphs involved were revised to read as follows: 
 

“Broadband telecommunications has the potential to increase the cost 
effectiveness of home healthcare, particularly in rural areas.  The costs of 
home health care are primarily related to the cost of the home visits by 
medical staff.  Therefore, minimizing the number of home visits should 
reduce the costs of home health care.  It should be possible to reduce the 
number of visits if the patient can be monitored through high quality 
videoconferencing now available with 10 to 20 megabits per second type 
broadband service, and with computerized control based on the new Session 
Initiation Protocol (SIP).  Currently, Medicare pays home care providers a 
fixed amount of money for a two-month period regardless of the number of 
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visits, so that visit minimization may have a significant impact, on home 
health care costs.  The introduction of telemedical home healthcare 
accordingly, has the potential to achieve major productivity enhancements 
and cost reductions.   

 
The economic case for telelmedical home health care may prove compelling, 
but equally important are the personal preferences of patients.  A number of 
surveys indicate that most, if not all, patients prefer a home setting for health 
care over the nursing home or hospital alternatives.  The combination of 
economic justification and social preference further serve to make the need 
for broadband telemedical home healthcare in Southeastern Wisconsin 
evident.”] 

 
In answer to a question by Mr. Klasen, Mr. Evenson indicated that the Commission would probably 
respond to a request to work with a non-profit hospital in implementing a telemedical home health care 
project. 
 
Mr. Ritt expressed concern that upon publication and distribution of the report, some people may be led to 
believe that the networks envisioned are eminent since it may not be clear to such people that a great deal 
of further planning will be required for implementation.  Mr. Evenson agreed and indicated that 
Commission memorandum reports are published with a cover letter from the Executive Director and that 
in that letter Mr. Ritt’s point would be addressed.   
 
Mr. Cherow indicated that he had observed at previous Committee meetings, some significant economics 
could be effected by utilizing telecommunications facilities in the continuing education programs that are 
mandated for fire fighters and emergency medical personnel – the mandated requirements approximating 
150 hour of instruction.  He suggested, and the Committee concurred, that a new Application No. 6 be 
added to the Chapter proposing a project for meeting at least a part of the continuing education 
requirement for police, fire and emergency medical personnel through active broadband service. 
 
 [Secretary’s Note: The requested new Application No. 6 included in the redraft of Chapter 

III attached to these minutes as Appendix B.]  
 
There being no further questions or comments, on a motion by Mr. Chernow, seconded by  
Mr. Mueller, and carried unanimously, Chapter III, “Potential Applications” of SEWRPC Memorandum 
Report No. 164 “Potential Public Enterprise Telecommunications Networks for Southeastern Wisconsin,” 
dated September 2005, was approved as amended. 
 
Chapter IV – Public Enterprise Networks Program Initiation Strategies 
Mr. DeAngelis called attention to the second full paragraph on page 52 indicating that the paragraph 
presented, in his opinion, a much too optimistic statement concerning funding.  He suggested, and the 
Committee agreed, that the paragraph should be rewritten to present a more realistic position. 
 
 [Secretary’s Note:  The second full paragraph on page 52 has been rewritten to read as follows: 
 
  “Advanced public safety-emergency response networks represent a major 

area of opportunity in the development of public enterprise 
telecommunications services.  The need is well established and generally 
acknowledged.  The current Federal Homeland Security initiative has 
accentuated the need.  Even given the potential availability of Federal 
Homeland Security funding, the willingness or ability of state, county, and 
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local elected officials to provide necessary local funding may present an 
obstacle to implementation.  Nevertheless, project initiation efforts in the 
public safety-emergency response networks area should be pursued as having 
a high priority for development.  Any proposed projects should promote 
needed interagency and intergovernmental coordination in the development 
of a proposed network as well as the application of available new 
technologies.”] 

 
Mr. Falaschi called attention to the first sentence of the last paragraph on page 53 concerning the need for 
a telecommunications service provider as part of the home health care project.  He suggested, and the 
Committee concurred, that the service provider could be a wireless as well as a wireline service provider.   
 
 [Secretary’s Note: The first sentence of the last paragraph on page 53 has been revised to read 

as follows: 
 
  “Having identified a county with interest in the provision of telemedical 

home health care, a successful program will require the active cooperation of 
at least two other partners:  a telecommunications service provider – wireless 
or wireline – to furnish the broadband link for a video-conferencing 
demonstration in Phase I, and a telecommunications equipment manufacturer 
to provide a SIP server to manage the video-conferencing sessions.”] 

 
There being no further questions or comments, on a motion by Mr. Chernow, seconded by  
Mr. DeAngelis, and carried unanimously, Chapter IV “Public Enterprise Networks Program Initiation 
Strategies,” of SEWRPC Memorandum Report No. 164 “Potential Public Enterprise Telecommunications 
Networks for Southeastern Wisconsin,” dated September 2005, was approved as amended. 
 
Chapter V – Summary 
There being no questions or comments, on a motion by Mr. Chernow, seconded by  
Mr. DeAngelis, and carried unanimously, Chapter V “Summary” of SEWRPC Memorandum Report No. 
164 “Potential Public Enterprise Telecommunications Networks for Southeastern Wisconsin,” dated 
September 2005, was approved as amended. 
 
STAFF REPORT ON STATUS OF SEWRPC PLANNING REPORT NO. 51, A WIRELESS 
ANTENNA AND RELATED INFRASTRUCTURE PLAN FOR SOUTHEASTERN WISCONSIN. 
 
Chairman Bauer then asked Mr. Evenson to report on the status of SEWRPC Planning Report  
No. 51, A Wireless Antenna and Related Infrastructure Plan for Southeastern Wisconsin. 
 
Mr. Evenson initiated his report by calling attention to an article in the Monday, September 12, 2005, 
issue of the Wall Street Journal which indicated that the singularly most important consumer need in the 
area of telecommunications services was definitive knowledge of service coverage.  He noted that 
responding to this need was one of the major objectives of the regional telecommunications planning 
program.  (A copy of the Wall Street Journal article referenced is attached to these minutes as  
Appendix C). 
 
Mr. Evenson recalled that the Committee had reviewed and approved for publication Chapter I – 
“Introduction,” Chapter II – “Basic Principles and Concepts,” Chapter III – “Objectives and Standards,” 
and Chapter IV – “Inventory Findings” of SEWRPC Planning Report No. 51, A Wireless Antenna and 
Related Infrastructure Plan for Southeastern Wisconsin.  Mr. Evenson further recalled that the Committee 
had at its meeting held on June 29, 2005, reviewed a partial draft of Chapter V, “Wireless 
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Telecommunications Inventory Findings,” but had not acted on the partial draft, some of the Committee 
members having indicated that the service coverage maps presented for the individual service providers 
concerned were not correct and that the service providers concerned would – because of corporate policy 
– be unable to provide the antenna data needed as inputs to the radio propagation modeling so as to 
produce correct coverage maps. 
 
Given this position of some of the Committee members, the staff has reconsidered how to proceed with 
the preparation of the Chapter V and of the wireless planning effort.  The staff now proposes to complete 
Chapter V by presenting only the results of the antenna site inventory and the initial findings of the 
service performance monitoring effort.  Coverage maps by service providers will not be included in 
Chapter V.  More importantly, a 2G-3G antenna siting plan will be prepared only for those service 
providers that agree to cooperate with the Commission in the plan preparation.  For those cooperating 
firms, a separate report will be prepared setting forth a 2G-3G plan with Commission recommended 
antenna sites.  That report would then be used by the Commission to make recommendations to the 
county and local units of government concerning the approval of permit applications for new antenna 
sites. 
 
Mr. Evenson indicated that one of the service providers – Sprint – had begun to cooperate with the 
Commission. He indicated that Sprint was presently proposing a new antenna site in the Town of 
Oconomowoc, and that the Town had set aside action on the permit application until a report on the need 
for the new antenna site by the Commission was made available.  In response to the Town’s request, the 
Commission had completed its radio propagation modeling effort for the area concerned after receiving 
detailed existing antenna data directly from Sprint.  He then distributed a copy of the existing service 
coverage map as prepared by Sprint for the area concerned, and a comparable map as independently 
prepared by the Commission.  He noted the basic conformance of the maps.   
 
Mr. Evenson then distributed a third map showing the result of the Commission modeling effort.  He 
indicated that the Commission had, based upon this modeling, provided a memorandum report to the 
Town setting forth findings that: 1) confirmed the need for a supplemental antenna site in the area 
concerned; and 2) demonstrated the suitability of the anticipated performance of the proposed antenna.  
Based on these findings, the Commission staff concluded that local approval of the site was warranted 
and so advised the Town in a memorandum report.  (Copies of the maps distributed attached to these 
minutes as Appendix D.) 
 
Mr. Evenson concluded by saying that this experience indicated how the Commission envisioned the 
cooperative planning process to operate and illustrated how that process could be helpful to the individual 
service providers.   
 
Mr. Evenson indicated that insofar as this Committee’s work is concerned, the Commission intended to 
proceed with preparation of the 4G antenna siting plan, which plan could be prepared without the 
cooperation of the individual providers, although cooperation in the plan preparation effort would be 
welcome.  Mr. Evenson indicated that he would request those members of the Committee that represented 
private service providers to indicate whether or not their firm intended to cooperate with the Commission 
in the preparation of a 2G-3G plan.  The staff would contact all of the other providers to ascertain their 
interest in cooperating with the Commission in the preparation of a 2G-3G plan. 
 
Messrs. Chernow and Romlein indicated that since the Committee was not receiving the needed 
cooperation from the private telecommunication providers, the public interest would dictate that the 
Commission publish service coverage maps based upon the best data available to the Commission.  
Chairman Bauer reiterated that when Commission staff had presented coverage maps for Kenosha 
County, representatives of the service providers on the Committee had indicated that the maps were 
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wrong and that the private corporations concerned would not provide the data needed to prepare accurate 
coverage maps.  He indicated further that it was unlikely that the Commission would ever agree to publish 
data that were known to be incorrect. 
 
Mr. Brown asked if -- when information needed for the radio propagation modeling was provided to the 
Commission staff -- the Sprint staff were informed that the Commission intended to utilize the data to 
prepare an antenna location site plan for the entire Region, rather than to use the information only in 
response to the request from the Town of Oconomowoc officials.  Dr. Schlager responded that he had 
personally been in contact with Mr. John Riley, an attorney representing Sprint; that he had indicated to 
Mr. Riley that the Commission would indeed use the data provided in responding to requests from other 
counties and municipalities in the Region for assistance in site antenna location. He had not, however, 
indicated that the data would be used to prepare a regional antenna site location plan for the Sprint 
network. 
 
Mr. Ritt indicated that the experience with respect to the Town of Oconomowoc request for assistance 
was really not impressive.  He noted that when a service provider makes application to a permitting 
agency for a new site, it is not at all unusual for the provider to submit the types of maps distributed by 
Mr. Evenson as part of the application process.  He suggested that in the Oconomowoc case the 
Commission had simply supplanted the work of a private consultant which the Town could have retained.  
The entire exercise had simply proved that Sprint had submitted sound data to the Town.  He indicated 
still further that while the Commission’s responsibility in the Oconomowoc case may have been helpful 
to Sprint, this did not mean that the Commission should use the data provided by Sprint to design an 
antenna network for Sprint.  He indicated that he was still apprehensive about the role of the Commission 
in the telecommunications planning and development process within the Region.  He indicated that each 
private provider designs their system differently to serve different purposes, including meeting market 
demand.  Moreover, he said, each individual system is highly dynamic with characteristics that change 
rapidly. 
 
Mr. Evenson indicated that the public which the Commission serves ought to be well informed about 
what the Wall Street Journal article says is the singularly most important thing to know about cell phone 
service – namely, coverage.  He indicated that he sensed the carriers did not really want the consumers to 
be well informed about coverage, about non-served areas, and about the time horizon that may be 
involved in filling gaps in the service areas.  Contrary to Mr. Ritt’s confidence in the market, he said, it 
was clear that the market forces did not act to provide adequate service, for example, in western Kenosha, 
Racine and Walworth Counties, but left the consumer to engage in a “guessing game” as to where service 
might be available when he purchases a cell phone and attendant service.  Mr. Chernow agreed, indicating 
moreover, that the consumer was probably engaged in this guessing game over the three year contractual 
commitment typically involved. 
 
Mr. DeAngelis commented that he was on his third wireless carrier contract and still is frustrated with 
service coverage problems. 
 
Mr. Melcher also agreed, indicating that providers marketed cell phones on the basis of such features as 
the ability to take and transmit digital pictures and other relatively frivolous features while ignoring the 
most basic requirement of good service – coverage.  If a consumer cannot make calls from a given 
location, the consumer may be “stuck” with inadequate service for a period of up to three years.  He 
indicated that he had never had any provider come to his office to provide the needed information on 
coverage;  somehow, he noted, honesty in dealing with the consumer need to be restored.  If a given 
network does not serve to connect needed calls, he said, then the frivolous features being marketed are 
irrelevant.  He concluded by saying the counties and local communities would very much like to see the 
Commission provide accurate service coverage maps by provider. 
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Mr. Brown indicated that the Commission might be better advised to limit itself to providing review 
services to its counties and communities on an ad hoc basis simply because of the dynamic rapidly 
changing nature of the networks.  He indicated that he was required to update coverage maps for his firm 
on almost a weekly basis.  Dr. Schlager indicated that while this may be true, there was no reason why the 
providers could not furnish the updated data to the Commission on a monthly, weekly, or even daily basis 
by electronic communication, and the Commission could then readily keep the coverage maps current and 
readily available by website posting.  Mr. Klasen agreed with Mr. Brown indicating, that in his opinion, 
the Commission would be better advised to provide assistance on an ad hoc basis not only because of the 
dynamic nature of the networks concerned, but also on the basis of the effects that demand has on the 
network configurations and coverages. 
 
Mr. Romlein noted that the Commission was engaged in a performance monitoring inventory effort, and 
suggested that in the face of the continued uncooperative attitude by the providers, the monitoring results 
might provide a basis for mapping service coverage on the basis of, for example, signal strength.  Mr. 
Klasen noted that the monitoring effort would not, for some time at least, provide an adequate number of 
samples to draw any conclusions about the quality of the service except at a gross regional level.   
 
In answer to a question by Mr. Ritt, Mr. Schlager indicated that the Commission staff had not, in response 
to the initial request for assistance from the Town of Oconomowoc, examined alternatives to the site 
proposed.  The Town had now requested that the Commission do so he said, and the staff was proceeding 
with the needed analyses. 
 
Chairman Bauer indicated that given the lateness of the hour, it was time to end the discussion on this 
agenda item.  In summary, he indicated that Mr. Evenson had laid out the course of action which the 
Commission intended to follow in completing SEWRPC Planning Report No. 51 A Wireless Antenna 
Siting Plan for Southeastern Wisconsin. That course of action would include preparation of an antenna 
siting plan for a 4G network.  Antenna siting plans would be prepared for interim 2G-3G networks only 
upon the specific request of cooperating providers.  The Commission would also provide advisory 
services to its constituent counties and municipalities on an ad hoc basis as requests are made to 
permitting agencies for new antenna sites and the permitting agencies request Commission assistance. 
 
CORRESPONDENCE  
 
Chairman Bauer then distributed a copy of an electronic communication received from Mr. Kenneth 
Brown indicating that he would be unable to attend any further Committee meetings for an indeterminate 
period of time given changes in the responsibilities of his position with Nextel Communications, Inc.  In 
the correspondence Mr. Brown indicated further that his firm would have to decide whether or not he will 
in the future be able to resume his service on the Committee.  (Copy of electronic communication 
attached to these minutes as Appendix E.)  
 
 
Mr. Brown indicated that he was sorry to have to withdraw from participation in the Committee’s work  
at this time, and that he hoped that the withdrawal would be temporary and that he could once again 
participate in the work of the Committee -- which he felt was important -- at a future date when his work 
load and the responsibilities of his position with Nextel are more fully known.  He indicated further, that 
he would let his management know that, in his opinion, it would be desirable for the firm to be 
represented on the Committee. 
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DATE AND TIME OF NEXT MEETING 
 
Chairman Bauer presented to the Committee alternatives with respect to the date of the next meeting.  
Under one alternative, he said, the next Committee meeting would be scheduled for a date early in 
January 2006 at which meeting the Commission staff would present a complete preliminary draft of 
Chapter V of SEWRPC Planning Report No. 51, “Wireless Telecommunications Inventory Findings.”  
That Chapter, he said, would include the results of the Commission’s inventory of antenna locations 
within the Region – but no coverage maps, and the findings of the performance monitoring effort, 
together with Chapter VI describing the recommended 4G antenna location plan, and Chapter VII, a 
summary chapter. 
 
In the alternative, he said, the Committee could meet in November to review a preliminary draft of 
Chapter V, including the findings of the existing antenna inventory and the draft of the initial findings of 
the performance inventory.  The latter would be provided in the form of a pilot presentation for review 
and comment by the Committee. 
 
A brief discussion ensued in which it was the consensus of the Committee that the next meeting date 
should be tentatively set as Tuesday, November 15 2005, at the Commission offices, beginning at 
2:00PM. 
 
ADJOURNMENT 
 
There being no further business to come before the Committee, on a motion by Mr. Wirth, seconded by 
Mr. Melcher, and carried unanimously, the meeting was adjourned at 4:45P.M. 
 
   
  Respectfully Submitted, 
 
  Lynn G. Heis 
  Staff Secretary 
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GLOSSARY 
 

Term Definition 
 

1G First generation wireless technology:  Analog technology, introduced circa 1983. 
 

2G Second generation wireless technology:  Digital technology, introduced circa 1992. 
 

2.5G Second and a half generation wireless – 2G digital technology plus added feature 
of GPRS (General Packet Radio Service). 
 

3G Third generation wireless technology:  Broadband, high speed, digital technology, 
currently being introduced. 
 

4G Fourth generation wireless technology:  Advanced broadband, high speed, digital 
technology, anticipated to be introduced circa 2007. 
 

Access Network The fiber connection and associated electronic equipment that link a core network 
to Points of Presence (POPs) and on to Points of Interconnect (POIs) switch 
locations. 
 

Advanced Broadband The FCC defines advanced broadband as service providing data transmission at a 
rate of at least 200 kilobits per second in both directions. 
 

AMPS Advanced Mobile Phone Service.  Another word for the North American analog 
cellular phone system. 
 

Antenna Site 
 

A geographic location used for an antenna structure. 
 

Antenna Structure 
 

The tower, mast or other support on which antenna are mounted together with the 
radiation system and attendant appurtenances. 
 

Antenna 
 

A device for transmitting, receiving or transmitting and receiving radio frequency 
signals. 
 

AT&T American Telephone & Telegraph Company:  Prior to 1984, AT&T was the major 
telephone service provider and equipment manufacturer in the U.S. Broken up by 
court decree in 1984, the Company became a long distance service provider and 
eventually spun off its manufacturing arm in a series of divestitures. Today, it is a 
major long distance and wireless service provider and a CLEC in many areas of 
the country. 
  

ATM Asynchronous Transfer Mode:  ATM service was developed to allow one 
communication medium (high speed packet data) to provide for voice, data and 
video service. During the 1990s, ATM became a standard for high-speed digital 
backbone networks. ATM networks are widely used by large telecommunications 
service providers to interconnect their network parts (e.g., DSLAMs and Routers). 
ATM aggregators operate networks that consolidate data traffic from multiple 
feeders (such as DSL lines and ISP links) to transport different types of media 
(voice, data and video). 
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Base Station 
 

A fixed station used for communicating with mobile stations most commonly 
handsets.  Fixed stations usually consist of an antenna site, antenna structure, 
antennae and supporting electronic and electric power facilities. 
 

Bluetooth A standard for short range wireless personal area networks (IEEE 802.15.1).  
Operates in the 2.45 GHz unlicensed frequency band. 
 

Broadband In general, any telecommunications connection to a user providing transmission at 
a rate of at least of 256 kilobits per second or more is considered broadband 
Internet. The official International Telecommunications Union Standardization 
Section (ITU-T recommendation I.113 has defined broadband as a transmission 
capacity that is faster than ISDN, at 1.5 to 2 megabits per second.  It should be 
noted, however, that there is no international uniformity with respect to the 
definition of the term “Broadband,” for example, the United States FCC definition 
of broadband is 200 kilobits per second in one direction, while the country of 
South Korea defines as broadband a telecommunication connection providing a 
transmission rate of over 50 megabits per second.”  
 

CDMA Code Division Multiple Access. 
 

CLEC Competitive Local Exchange Carriers:  The term was coined by the Telecommuni-
cations Act of 1996 and refers to an organization that competes with the 
incumbent, i.e., a former monopoly local phone company.  
 

CO Central Office:  The CO is the location which houses a switch to serve local 
telephone subscribers. 
 

Core Network A combination of high-capacity switches and transmission facilities which form 
the backbone of a carrier network.  End users gain access to the core of the 
network from the Edge Network.   
 

DNS Domain Name Service. 
 

DSL Digital Subscriber Line:  A generic name for a family of digital lines (also called 
xDSL) being provided by CLECs and local telephone companies for high speed 
data services. 
 

DWDM Dense Wave-Length Division Multiplexing:  A version of fiberoptic 
communication that combines many optical channels on a single fiber to increase 
the data transmission capacity of the fiber. Dense wave division multiplexing 
provides a significant increase to wave division multiplexing (WDM) that 
combines up to four different optical channels (different wavelengths) on a single 
fiber. As of 2001, DWDM systems provided for 8 to 80 different wavelengths with 
the capability of transferring over 1 trillion bits of data per second (Tbps). 
 

EHF Extremely High Frequency:  The band of microwave frequencies between the 
limits of 30 GHz and 300 GHz (wavelengths between 1 cm and 1 mm). 
 

EV-DO Evolutionary Data Optimized. 
 

FCC Federal Communications Commission:  The federal organization set up by the 
Communication Act of 1934 to regulate all interstate (but not intrastate) 
communications in the U.S. 
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FHSS Frequency Hopping Spread Spectrum.  A technique used in spread spectrum radio 
transmission systems, such as Wireless LANs and some PCS cellular systems. 
FHSS involves the conversion of a data stream into a stream of packets, each of 
which is prepended by an ID contained in the packet header. 
 

FSO Free Space Optical:  FSO refers to wireless telecommunications transmission in 
the infrared frequency bands in the 800-1600 nanometer range. 
 

FTTC Fiber to the Curb:  A hybrid transmission system which involves fiber optic links 
to the curb and either twisted pair or coaxial cable to the premises. 
 

FTTH Fiber to the Home:  A transmission system in which optical fiber is carried all the 
way to the customer’s premises. 
 

FTTN Fiber to the Neighborhood:  A hybrid transmission system involving optical fiber 
from the carrier network to a neighborhood node. The connection from the 
neighborhood node to individual homes may be wireless or involve legacy twisted 
pair or coaxial cable. 
 

GHz Gigahertz: A unit of frequency denoting one billion Hertz (Hz) or one billion 
cycles per second. 
 

GIS Geographic Information System:  Computer applications involving the storage and 
manipulation of maps and related data in electronic format. 
 

GSM Global System for Mobile Communications.  The standard digital cellular phone 
service found in Europe, Japan, Australia and elsewhere – a total of 85 countries. 
 

Hertz Cycles per second named after German physicist, Heinrich Hertz. 
 

HFC Hybrid Coax-Fiber Optic Cable:  An advanced CATV (cable television) transmis-
sion system that uses fiber optic cable for the head end and feeder distribution 
system and coaxial cable for the customer’s end connection. HFC are the 2nd 
generation of CATV systems. They offer high-speed backbone data 
interconnection lines (the fiber portion) to interconnect end user video and data 
equipment. Many cable system operators anticipating deregulation and in 
preparation for competition began to upgrade their systems to HFC systems in the 
early 1990s. As of late 2000, over 35 percent of the total cable lines in the United 
States had been converted to HFC technology. 
 

HSDPA High Speed Downlink Packet Access 
 

HTTP Hyper Text Transfer Protocol – text or graphic. 
 

HTTPS The secure version of HTTP. 
 

IEEE Institute of Electrical and Electronic Engineers:  Founded in 1884 as the AIEE 
(American Institute of Electrical Engineers), it later merged (circa 1960s) with 
the  Institute of Radio Engineers (IRE) to become the world’s largest technical 
professional society renamed the IEEE. It sponsors technical symposia, 
conferences and local meetings and publishes technical papers. In 
telecommunications, it is best known for the publication of standards such as the 
802 series for local area networks. 
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ILEC Incumbent Local Exchange Carrier:  A telephone carrier (service provider) that 
was operating a local telephone system prior to the divestiture of the AT&T Bell 
system. Also specifically defined in the Telecommunications Act of 1996 as a 
carrier providing local exchange service to a specific area as of the date of the 
enactment of the Act. 
 

IP Internet Protocol:  The IP is a protocol describing software used on the Internet 
that routes outgoing messages, recognizes incoming messages, and keeps track of 
addresses for different nodes. 
 

ISO/FCAPS International Standards Organization/Fault Configuration Accounting Performance 
Security:  ISO is a voluntary organization chartered by the United Nations in 1947 
that develops and publishes international standards in many technical areas. 
FCAPS is a standard for the management of telecommunications networks. The 
standard embraces performance management which is the function of the proposed 
network monitoring system in Southeastern Wisconsin. 
 

ISP Internet Service Provider:  A company that provides an end user with data 
communications service that allows them to connect to the Internet. An ISP 
purchases a high-speed link to the Internet and divides up the data transmission to 
allow many more users to connect to the Internet. 
 

ITS Intelligent Transportation System:  A technology that employs computers, sensors 
and communications networks to improve the operation of transportation systems. 
 

ITU International Telecommunications Union: An organization based in Geneva, 
Switzerland, the most important telecom standards setting body in the world.  
 

 
LAN 

 
Local Area Network:  A LAN is a communications network connecting computers, 
work stations, printers, file servers and other devices inside a building or campus. 
 

LATA Local Access Transport Area:  An area served by a local telephone company in 
which it may offer both local and toll services. 
 

MHz Megahertz:  A unit of frequency denoting one million Hertz (Hz) or one million 
cycles per second. 
 

MIB Management Information Base:  A database of network management information 
used by CMIP (common management information protocol) and SNMP (simple 
network management protocol). 
 

MIMO Multiple Input - Multiple Output: Involves the employment of phased array 
antennas for increased range of data transfer rates. 
 

MMDS Microwave Multipoint Distribution System:  A method of distributing television 
signals through microwave from a single transmission point to multiple receiving 
points. 

MOS Mean Opinion Score. 
 

MPLS Multiple Protocol Label Switching:  MPLS is a widely supported method of 
speeding up IP-based communications over ATM or Ethernet networks. 
 

MSC Mobile Switching Center. 
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Network Architecture The philosophy and organizational concept for enabling communications between 

multiple locations and multiple organizational units.  Network architecture is a 
structural statement of the terminal devices, switching elements and the protocols 
and procedures to be used for the establishment effective telecommunications.   
 

NMS Network Management Station:  NMS is a central station in a network monitoring 
system that talks to remote network management agents to obtain information used 
in network performance or other monitoring functions. 
 

OC Optical Carrier:  OC is a term used to designate transmission rates in fiber 
transmission systems using the SONET protocol. 
 

OSI Open System Interconnection:  A reference model developed by the ISO that 
defines the seven layers used in communication network protocols. 
 

PCS Personal Communication System:  A low-powered, high frequency alternative to 
traditional wireless cellular communications systems. 
 

POP Point of Presence:  A physical location that allows an interexchange carrier (IXC) 
to connect to a local exchange company (LEC) within a LATA. The point of 
presence (POP) equipment is usually located in a building that houses switching 
and/or transmission equipment for the LEC. 
 

POTS Plain Old Telephone Service:  The basic service supplying standard telephone 
single line telephones and access to the public switched network. 
 

PSC-WI Public Service Commission of Wisconsin:  The agency that regulates public 
utilities in Wisconsin. 
 

PSTN Public-Switched Telephone Network:  The local, long distance, and international 
phone system. 
 

QoS Quality of Service:  A measure of the quality of telephone service provided to a 
subscriber. It embraces a wide range of specific definitions depending on the type 
of service provided. 
 

RF Radio Frequency:  Electromagnetic waves operating between 10 kHz and 30 GHz 
in either cables or free space. 
 

RTM Regional Traffic Matrix:  A data matrix that defines the origins and destinations of 
voice, data, or multimedia communications in a geographic region. 

SCADA Supervisory Control and Data Acquisition Systems used by electric power, gas, 
water, wastewater and other utilities to monitor and manage the operation of 
geographically dispersed facilities. 

SHF Super High Frequency:  The frequencies ranging from 3 GHz to 30 GHz (wave-
lengths between 10 cm and 1 cm). 
 

SNMP Simple Network Management Protocol:  A standard communication protocol that 
is used to setup, test, and manage network equipment. By conforming to this 
protocol, equipment assemblies that are produced by different manufacturers can 
be managed by a single program. SNMP protocol can operate via Internet protocol. 
 

SNR Signal to Noise Ratio. 
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SONET/SDH Synchronous Optical Network/Synchronous Digital Hierarchy:  The current 

leading optical transmission protocols used in North America (SONET) and 
internationally (SDH). 
 

T/DS Transmission-Digital Signal:  The T and DS define levels of digital transmission 
speed capabilities of digital lines and trunks. The T-1 line has a signaling speed of 
1,544,000 bits per second. 
 

TCP/IP Transmission Control Protocol/Internet Protocol:  TCP/IP is standard set (suite) of 
protocols that define the transmission of Internet messages. The Transmission 
Control Protocol (TCP) portion ensures message delivery between two points and 
the Internet Protocol (IP) defines the routing of physical packets of data. 
 

TDMA Time Division Multiple Access.  One of several technologies used to separate 
multiple conversation transmissions over a finite frequency allocation of through-
the-air bandwidth. 
 

TIA Telecommunications Industry Association:  An association of telecommunications 
equipment manufacturers. 
 

UHF Ultra High Frequency:  The frequency range from 300 MHz to 3000 MHz (3GHz). 
 

 
UNE 

 
Unbundled Network Element:  Network elements owned by ILECs that must be 
available to CLECs in accordance with the Telecommunications Act of 1996. 
 

VA Vulnerability Assessment:  Methods used to determine the security of a network. 
 

VHF Very High Frequency:  The band of frequencies between the limits of 30MHz and 
300 MHz (wavelengths between 10 cm and 1 cm). 
 

VoIP Voice Over Internet Protocol:  A process of sending voice telephone signals over 
the Internet. If the telephone signal is in analog form (voice or fax), the signal is 
first converted to a digital form. Packet routing information is then added to the 
digital voice signal so it can be routed through the Internet. 
 

WAVE Wireless Access In Vehicular Environments. 
 

WiFi Wireless Fidelity:  A popular term for wireless local area networks operating under 
IEEE Standard 802.11b or 802.11g in the 2.4 GHz range. 
 

WiFi5 A faster, higher frequency version of WiFi defined under IEEE Standard 802.11a 
operating in the 5 GHz frequency band. 
 

WiMAX (Worldwide Interoperability Microwave Access) Wireless Technology serving 
Metropolitan Area Networks under IEEE Standard 802.16. 
 

WLANS Wireless Local Area Network.  A LAN without wires.   
 

WNMS Wireless Network Monitoring System. 
 

ZigBee A standard for short range wireless sensor networks (IEEE 802.15.4).  Operates in 
the 2.40 GHz band.  Emphasizes small size, low power and low cost. 
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SEWRPC MEMORANDUM  Report No. 164, 
POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS 

FOR SOUTHEASTERN WISCONSIN 
 
 

Chapter I 
 

INTRODUCTION 
 

INTRODUCTION 

 

The Southeastern Wisconsin Regional Planning Commission is charged by law with the function and duty of 

"making and adopting a master plan for the physical development of the Region." The permissible scope and content 

of this plan, as outlined in the enabling legislation, extend to all phases of regional development, implicitly 

emphasizing, however, the preparation of spatial designs for the use of land and for supporting transportation and 

other utility facilities, including telecommunications facilities. 

 

The scope and complexity of areawide development problems prohibit the making and adopting of an entire 

comprehensive development plan at one time. The Commission has, therefore, determined to proceed with the 

preparation of individual plan elements which together can form the required comprehensive plan. Each element is 

intended to deal with an identified areawide developmental or environmental problem. The individual elements are 

coordinated by being related to an areawide land use plan. Thus, the land use plan comprises the most basic regional 

plan element, an element on which all other elements are based.   

 

Because regional telecommunications planning comprises an integral part of a broader regional planning program, 

an understanding of the need for, and objectives of, regional planning and the manner in which these needs are being 

met in southeastern Wisconsin is necessary for a full understanding of the telecommunications planning process and 

of its findings and recommendations as presented in this report. To that end, this chapter describes the need for, and 

status of, the regional planning effort within the Southeastern Wisconsin Region. 
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NEED FOR REGIONAL PLANNING 

 

Regional planning may be defined as comprehensive planning for a geographic area larger than a county but smaller 

than a state, united by economic interest, geography, and common areawide developmental and environmental 

problems. The need for such planning has arisen from certain important social and economic changes which, while 

national phenomena, have had far-reaching impacts on the problems facing local government. These changes include 

growth and redistribution of population and attendant urban development; changes in agricultural and industrial 

productivity, income levels, and leisure time; generation of mass recreational needs and pursuits; intensive use and 

consumption of natural resources; development of private water supply and sewage disposal systems; development 

of extensive electric power and communications networks; and development of limited-access highways and mass 

automotive transportation. Through the effects of these changes, entire regions like southeastern Wisconsin are being 

subjected to the widespread diffusion of urban development and are thereby becoming large, mixed rural and urban 

socio-economic complexes. This urban diffusion, in turn, creates serious and complex areawide developmental and 

environmental problems. 

 

The areawide problems which necessitate a regional planning effort in southeastern Wisconsin all have their source 

in the changes in population size, composition, and distribution and in the attendant urban diffusion occurring within 

the Region. These areawide problems include, among others: drainage and flooding; air and water pollution; 

increased demand for park and outdoor recreation facilities, sewerage and water supply facilities, and housing; 

traffic congestion; a growing demand for high speed, broadband telecommunications; and, underlying all of the 

foregoing problems, rapidly changing land use development. These problems are all truly regional in scope, 

transcending both the geographic boundaries and the fiscal capabilities of the local municipal units of government 

comprising the Region, and can be properly addressed only within the context of a continuing, cooperative, 

areawide, comprehensive regional planning effort. 

 

THE REGIONAL PLANNING COMMISSION 

 

The Southeastern Wisconsin Regional Planning Commission was created in August 1960, pursuant to the provisions 

of Section 66.0303 of the Wisconsin Statutes, to serve and assist the local, state, and federal units of government in 

solving areawide problems and in planning for the more orderly and more economic development of southeastern 

Wisconsin. The Commission's role is entirely advisory, and participation by local units of government in its work is 

on a voluntary, cooperative basis. The Commission is composed of 21 citizen members, three from each county in 

the Region. One Commissioner from each county is appointed to the Commission by the county board, one by the 

Governor from a list certified to him by the county board, and one by the Governor on his own motion. 
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The powers, duties, and functions of the Commission and the qualifications of the Commissioners are carefully set 

forth in the enabling legislation. The Commission is authorized to employ a staff and to appoint advisory committees 

to assist it in the execution of its responsibilities. Basic funding to support Commission operations is provided by the 

member counties, with the budget apportioned among the seven counties on the basis of relative equalized property 

valuation. The Commission is authorized to request and accept aid in any form from all levels and agencies of 

government to accomplish its objectives, and is authorized to deal directly with the state and federal governments for 

this purpose. The organizational structure of the Commission and its relationship to the constituent units and 

agencies of government comprising or operating within the Region is shown in Figure 1. 

 

 

THE REGIONAL PLANNING CONCEPT IN SOUTHEASTERN WISCONSIN 

 

Regional planning, as conceived by the Commission, is not substitute for, but a supplement to, local, state, and 

federal planning. Its objective is to assist the various levels and units of government in finding cooperative solutions 

to areawide developmental and environmental problems which cannot be properly resolved within the framework of 

a single municipality or county. As such, regional planning has three principal functions: 

 

 1. Inventory: the collection, analysis, and dissemination of basic planning and engineering data on a uniform, 

areawide basis so that, in light of such data, the various levels and agencies of government and private 

investors operating within the Region can better make decisions concerning community development. 

  

2. Plan design: the preparation of a framework of long-range plans for the physical development of the Region, 

these plans being limited to functional elements having areawide significance. 

 

3. Plan implementation: promotion of plan implementation by providing a center to coordinate the planning 

and plan implementation activities of the various levels and agencies of government in the Region and by 

providing the introduction of information on areawide problems, recommended solutions to these problems, 

and alternatives thereto, as part of the existing decision-making process. 

 

The work of the Commission, therefore, is seen as a continuing planning process providing outputs of value to the 

making of development decisions by public and private agencies and to the preparation of plans and plan 

implementation programs at the local, state, and federal levels. It emphasizes close cooperation between the 
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governmental agencies and private enterprises responsible for the development and maintenance of land uses in the 

Region and for the design, construction, operation, and maintenance of the supporting public and private facilities. 

All Commission work programs are intended to be carried out within the context of a continuing overall planning 

program which provides for periodic reevaluation of the plans produced and for the extension of planning 

information and advice necessary to convert the plans into action programs at the local, regional, state, and federal 

levels. 

 

THE REGION 

 

The Southeastern Wisconsin Planning Region, as shown on Map 1, is comprised of Kenosha, Milwaukee, Ozaukee, 

Racine, Walworth, Washington, and Waukesha Counties. Exclusive of Lake Michigan, these seven counties have a 

total of 2,689 square miles, or about 5 percent of the total land and inland water area of  Wisconsin, and a total 

resident population of about 1.93 million people. About 36 percent of the population of the State lives in these seven 

counties. The seven counties provide about 1.18 million jobs, or about 36 percent of the total employment of the 

State.  The Region contains real property valued at about $133.5 billion as measured in equalized valuation, or about 

37 percent of all of the tangible wealth of the State, as measured by such valuation. The Region contains 154 local 

units of government, exclusive of school and other special-purpose districts, and encompasses all or parts of 11 

major watersheds. 

 

Geographically the Region is located in a relatively good position with regard to continued growth and development. 

It is bounded on the east by Lake Michigan, which provides an ample supply of fresh water for both domestic and 

industrial use, and is an integral part of a major international transportation network. It is bounded on the south by 

the rapidly expanding northeastern Illinois metropolitan region and on the west and north by the fertile agricultural 

lands and desirable recreational areas of the rest of the State of Wisconsin.  Many of the most important industrial 

areas and heaviest population concentrations in the Midwest lie within 250 miles of the Region, and over 27.3 

million people reside within this radius. 

 

COMMISSION WORK PROGRAMS TO DATE 

 

Since its creation in 1960, the Regional Planning Commission has diligently pursued its three basic functions of 

areawide inventory, plan design, and promotion of plan implementation through intergovernmental cooperation and 
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coordination, although the relative emphasis placed upon these functions has changed somewhat over time. Initially, 

major emphasis in the Commission's work program was on the inventory function, with increasing attention being 

placed over the years on the plan design and on the intergovernmental coordination functions. 

 

With respect to the inventory function, the Commission's planning program, as conducted since 1961, has resulted in 

the creation of a data bank containing in a readily usable form the basic planning and engineering information 

required for sound, areawide planning. The data assembled in the regional data bank include, among others, 

definitive data on streamflows; floodlands; surface and groundwater quality; woodlands, wetlands, and wildlife 

habitat; sites having scenic, scientific, cultural, and recreational value; soils; existing and proposed land uses; travel 

habits and patterns; transportation system capacity and utilization; existing and proposed utility service areas; and 

the demographic and economic base and structure of the Region. The data base also includes an extensive 

topographic and cadastral base mapping and horizontal and vertical survey control file.   

 

Some of the data in the regional planning data bank have been assembled through the collation of data collected by 

other agencies. Data so assembled include data on highway and transit facility capacity, use, and service levels; 

transportation terminal facility capacity; automobile and truck availability; and population and economic activity 

levels. Much of the data in the regional data bank, however, have been assembled through original inventory efforts 

conducted by the Commission itself. Such inventory efforts have ranged from aerial photography, large-scale 

topographic and cadastral base mapping, and control survey programs; through extensive land use, woodland, 

wetland, wildlife habitat, potential park site, and public utility system inventories; to massive travel inventory, 

detailed operational soil survey, and streamflow gaging and water quality monitoring efforts.   

 

The regional planning data bank is supported by an extensive data conversion, filing, and retrieval capability which 

permits the basic data to be readily manipulated and tabulated by various geographic areas, ranging in size from the 

Region as a whole down through natural watersheds, counties, and minor civil divisions to planning analysis areas, 

census enumeration districts and tracts, traffic analysis zones, U. S. Public Land Survey sections and quarter-

sections, and, for certain data, urban blocks and block faces. Of increasing importance in the regional planning data 

bank is the Commission's automated geographic information systems capability.  A key regional map file consists of 

land use data which have been digitized, allowing for automated map reproduction and related data analysis 

functions. The Commission's planning data bank provides valuable points of departure for all Commission work 

efforts and is, moreover, available for use by the constituent agencies and units of government and the private sector. 

 

With respect to the plan design function, the Commission has placed great emphasis upon the development of a 

comprehensive plan for the physical development of the Region in the belief that such a plan is essential if land use 



8 

development is to be properly coordinated with development of supporting transportation, telecommunications, 

utility, and community facility systems; if the development of each of these individual functional systems is to be 

coordinated with the development of each of the others; and if serious and costly developmental and environmental 

problems are to be avoided and a safer, more healthful and attractive, as well as more efficient regional settlement 

pattern is to be achieved. Under the Commission's approach, the preparation, adoption, and use of the 

comprehensive plan are considered to be the primary objective of the planning process; and all planning and plan 

implementation efforts are related to the comprehensive plan.  

 

Telecommunication networks have become a vital resource in the physical development of metropolitan regions.  

Business firms, local units of government, educational facilities, and individual households all depend on 

communications in the conduct of their daily lives and high speed -- broadband -- communications for data and 

video as well as voice communications is becoming an integral part of a modern society. 

 

The comprehensive plan not only provides an official framework for coordinating and guiding growth and 

development within a multijurisdictional urbanizing region, but also provides a good conceptual basis for the 

application of systems engineering skills to the growing problems of such a region. The comprehensive regional plan 

also provides the essential framework for more detailed physical development planning at the county, community, 

and neighborhood levels. 

 

As previously noted, because the scope and complexity of areawide development problems prohibit the preparation 

of an entire comprehensive plan at one time, the Commission has determined to proceed with the preparation of 

individual plan elements which together comprise the required comprehensive plan. By the end of 2003, the adopted 

regional plan consisted of 23 individual plan elements. Four of these elements are land use related: the regional land 

use plan, the regional housing plan, the regional library facilities and services plan, and the regional park and open 

space plan. Seven of the plan elements relate to transportation. These consist of the regional transportation plan 

including highway and transit elements, the regional airport system plan, the transportation systems management 

plan, the elderly and handicapped transportation plan, and detailed transit development plans for the Kenosha and 

Racine urbanized areas and for the City of Waukesha. Eleven of the adopted plan elements fall within the broad 

functional area of environmental planning. These consist of the regional water quality management plan, the 

regional wastewater sludge management plan, the regional air quality attainment and maintenance plan, and 

comprehensive watershed development plans for the DesPlaines, Fox, Milwaukee, Menomonee, Oak Creek, 

Kinnickinnic, Pike River, and Oak Creek watersheds. The final two plan elements consist of comprehensive 

community development plans for the Kenosha and Racine urbanized areas. 
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The telecommunications planning program is new to the Commission with the initial planning studies beginning in 

2004.  The program initiation was in recognition of the vital role of telecommunications in the regional economy.  In 

form, it most closely resembles transportation planning, with both relating to infrastructure networks.  It differs, 

however, in the rapid pace of technological change and the role of private carriers in plan implementation.  

 

The Commission also carries on an active community assistance planning program, in which functional guidance 

and advice on planning problems are provided to local units of government and regional planning studies are 

interpreted locally so that the findings and recommendations of these studies may be incorporated into local 

development plans and plan implementation programs. Seven local planning guides have been prepared under this 

program to provide information helpful in the preparation of local plans and plan implementation ordinances. The 

subjects of these guides are land subdivision control, official mapping, zoning, organization of local planning 

agencies, floodland and shoreland development, and the use of soils data in development planning and control.  

Telecommunications planning services will also be extended to local units of government as part of the 

Commission’s community assistance program.  Beyond the questions related to antenna structure siting, some 

communities may require assistance in assessing telecommunications service levels and needs. 

 

 

TELECOMMUNICATIONS – DEFINITION AND IMPORTANCE 

 

Telecommunication networks provide the infrastructure for information interchange in all advanced societies.  Such 

networks are vital for the efficient production and distribution of goods and services in a modern economy.  

Telecommunication exchanges also serve to help weave the social and political fabric of modern day life and help to 

achieve needed economic development.  Recent and continuing advances in communications technology have 

allowed for information transfer at rates considered infeasible even a decade ago.  Although originally developed for 

voice communication only, telecommunication networks now transmit data, video, and multimedia forms of 

information. 

 

Varying rates of deployment of new communications technologies in different areas of the United States and in the 

rest of the world have produced one aspect of the so-called “digital divide,”1 placing areas with outmoded 

telecommunication technologies at a competitive disadvantage in national and global commerce.  Such 

disadvantaged areas are also prevented from introducing communications-based advances in fields such as 

                         
1The term “digital divide” is commonly used to refer to the differences between households, businesses and other 
organizations that, for whatever reasons, have access to personal computers and the Internet and those that do not.  It can 
also be used to distinguish between areas that are underserved in that the areas do not have high speed data service 
available.  Such underserved – or disadvantaged – areas may exist in urban, as well as rural areas. 
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telemedicine, public safety, education for public safety personnel, environmental monitoring, and transportation that 

have major impacts on the quality of life.  For all of the above reasons, telecommunications planning should be an 

important concern of elected and appointed public officials in a metropolitan region such as Southeastern Wisconsin. 
 

A class of telecommunications networks of particular interest in a regional telecommunications planning program 

are public networks, or more specifically, public enterprise networks.  For the purposes of this, the functions served 

may be public or quasi-public, the latter including non-profit organizations.  The word enterprise is used to avoid 

confusion with public telephone and cable networks operated by private carriers.  The term public enterprise 

networks, as used in this memorandum, refers to telecommunications networks serving functions generally 

considered to be in the public domain, such as public safety, public health, transportation, and general purpose 

county and municipal government.  These functions may also include emerging public functions, such as 

homeland security, as well as the more traditional functions, such as fire fighting and the provision of pre-hospital 

emergency medical services. 
 

In identifying the public telecommunications network service initiatives to be considered, precise definitions of 

the scope of the initiatives concerned is important.  Broad, general designations, such as “telemedicine”, lack 

required precision and do not allow for meaningful identification of implementation projects, budgets, or 

schedules.  More precise definitions would include narrower telemedical sub-categories, such as pre-hospital 

emergency medicine, home healthcare, and public health monitoring. The key definitional issues concern whether 

the initiative relates to an existing or emerging  public function and whether successful implementation of a 

network would address a pressing public need.   
 

The objectives of the initial public networks planning work element include evaluations of the needs for the 

current and potential public enterprise networks, together with evaluation of the likelihood of successful 

implementation of the various networks considered.  Such successful implementation is usually dependent on the 

availability of adequate personnel and financial resources reinforced by strong public and private interest.  The 

end result of the identification and evaluation effort will be definitions of, and recommendations for proceeding 

with, the next stage of planning for each of the networks considered.  These definitions and recommendations are 

thus intended to constitute potential next step planning projects.   
 

ADVISORY COMMITTEE 
 

The long-established practice of the Commission has been to conduct major regional planning programs with the 

assistance of appropriately structured advisory committees.  The membership of such committees is drawn, as 

appropriate, to include knowledgeable and concerned representatives of the constituent counties and municipalities; 
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of concerned State and Federal agencies; of the academic community; and of concerned private businesses and 

industries.  Accordingly, an Advisory Committee on Regional Telecommunications Planning was created by the 

Commission to guide the preparation of the recommended plans.  The Committee consists of the following 

members: 

 
Kurt W. Bauer, Chairman ...........................................................................Executive Director Emeritus, SEWRPC 
William R. Drew .................................................. Vice Chairman, SEWRPC, and Executive Director, Milwaukee 
 County Research Park 
Kenneth Brown.....................................................................................  RF Engineer, Nextel Communications, Inc. 
Roger Caron ......................................................................... President, Racine Area Manufactures and Commerce 
Bob Chernow ..................................................................... Chairman, Regional Telecommunications Commission 
David L. DeAngelis ....................................................................................Village Manager, Village of Elm Grove 
Michael Falaschi ......................................................................................................... President, Wisconsin Internet 
Brahim Gaddour .........................................Director of Network Operations, Time Warner Telecom of Wisconsin 
Barry Gatz .............................................................................................................Network Supervisor, CenturyTel 
Michael E. Klasen ...........................................................................................Director of Regulatory Affairs, SBC 
J. Michael Long ...........................................................................................Attorney at Law, Murn and Martin, SC 
Jeff Mantes ..............................................................................Commissioner of Public Works, City of Milwaukee 
Jody McCann ...........................Network Domain Manager, Wisconsin Department of Administration, BadgerNet 
George E. Melcher .............................................. Director, Office of Planning and Development, Kenosha County 
Paul E. Mueller .............................................. Administrator, Washington County Planning and Parks Department 
Steven L. Ritt ........................................................................................ Attorney at Law, Michael Best & Friedrich 
James W. Romlein .............................................................................................Managing Director, MVLabs, LLC 
Paul R. Schumacher ................................................................Program Manager, TriCounty Business Partnerships 
Bennett Schliesman ................................ Director, Kenosha County Emergency Management/Homeland Security 
Dale R. Shaver ..................................................... Director, Waukesha County Department of Parks and Land Use 
Michael Ulicki .................................Vice President and Chief Technology Officer, Norlight Telecommunications 
Darryl Winston ...................................................Director of Data Services, City of Milwaukee Police Department 
Gustav W. Wirth, Jr. ..........................................................................................................SEWRPC Commissioner 
 
 

PROSPECTUS 

 

On December 4, 2002 the Commission authorized the preparation of a Prospectus for a Regional 

Telecommunications Planning Program.  During the following year the Commission staff, under the guidance of a 

predecessor Advisory Committee, prepared a prospectus for a regional telecommunications planning program.  This 

prospectus described in some detail the need for, and the major work elements of, such a planning program.  In 

December 2003, the Commission approved the initiation of a regional telecommunications planning program based 

on this prospectus.  The prospectus envisions the regional telecommunication plan to be comprised of two elements: 

a wireless antenna siting and related infrastructure plan; and an overall telecommunications network plan.  In 

addition, the prospectus calls for a technical report presenting the findings of an inventory of the existing regional 

telecommunications system and system performance; and a report intended to identify potential public enterprise 

networks that could be considered in detail in subsequent, more focused planning efforts. 
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TECHNICAL STUDY DESIGN MEMORANDUM  No. 4: 

PUBLIC ENTERPRISE NETWORKS 

 

In 2004, a series of six technical study design memoranda were prepared to further define the content of the 

regional telecommunications planning program.  One of these design memoranda, No. 4, described a selection 

and implementation process for the development of public enterprise networks in the Region.  The memorandum 

also highlighted particular types of public networks that warrant serious consideration by local units of 

government in the Region.  This report on public enterprise networks will provide needed information on these 

potential public sector telecommunications network applications. 
 

THE PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORK PROPOSALS 
 

As already noted, within the context of the regional telecommunications planning program, the term public 

enterprise telecommunications networks refers to telecommunications networks that perform public functions in 

such areas as public safety, public health, and transportation. These functions all represent public sector 

applications of telecommunications networks.  They may or may not require new network infrastructure.  Some 

public networks can operate as applications on existing privately owned physical networks.  Others may require 

augmentation of existing physical networks -- public or private -- and still others may require new network 

infrastructure.  
 

SCHEME OF PRESENTATION 
 

The findings and recommendations of the potential public enterprise telecommunication networks identification 

process are documented in this report.  Following this introduction, Chapter II sets forth the basic concepts 

underlying public enterprise networks planning, and outlines the major steps in the process.  Chapter III describes 

the applications development process for public enterprise telecommunication networks with a section on the 

steps involved and the need for the support of county and local governments in the Region.  A series of public 

enterprise network candidates are then described in sufficient detail to serve as a basis for developing awareness 

of their potential contributions to the Region and for mobilizing support for their potential implementation.  These 

include public safety, public health, transportation, and public utility networks, but the functions addressed are not 

exclusive.  Other functions, such as general purpose county and municipal government could be added as interest 

may dictate.   Chapter IV describe the procedures used in the planning and design of public networks.  Chapter V 

concludes with a summary of the findings and recommendations. 
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SEWRPC MEMORANDUM Report No. 164, 
POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS  

FOR SOUTHEASTERN WISCONSIN 
 

Chapter II 
 

BASIC PLANNING CONCEPTS 
 

INTRODUCTION 

 

In developing proposals for identifying potential public enterprise networks within the Region, the Regional 

Planning Commission deviated from its normal planning process which is oriented to specific types of infrastructure.  

These proposals present the needs for specific classes of potential public enterprise networks, and then presents the 

characteristics, resource requirements, potential development project schedules, and potential interests concerned 

with these networks.  Based on this information, this document then suggests the means for organizing application 

task forces to implement the development of each type of network. 

 

PUBLIC ENTERPRISE NETWORK – DEFINITION AND SCOPE 

 

A general definition of public enterprise networks was provided in Chapter I.  Here this definition is extended to 

present the nature and scope of these networks and how they may be expected to impact the Region now and in the 

future.  Until recently, both wireline and wireless communication networks have provided a secondary, supportive 

role to local governments in the Region.  With the advent of broadband communications, the role of communications 

in governmental operations of all kinds may be expected to become of primary concern.  The availability of 

multimedia communications in public safety, public health, transportation, and general government services may 

transform the way in which these functions are carried out, enhancing their cost effectiveness. 

 

PLANNING PROCESS 

The purpose of this report is to initiate the public enterprise network planning process by presenting an applications 

development procedure aimed at defining the needs for, and characteristics of, various potential public enterprise 

networks.  This information can provide the foundation for obtaining the support of appropriate county and local 

officials that will be needed to gain the resources required for network development.  An example of such an effort is 

presently underway in the field of the public safety networks.  At the request of cognizant county officials, a 
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preliminary broadband wireless network design layout for the public safety function complete with antenna site 

locations based on WiMAX technology was prepared by the Commission for Ozaukee County.  A preliminary 

infrastructure cost estimate was also prepared.  This preliminary network design was then presented to the 

telecommunications manager of Ozaukee County for consideration.  That initial presentation has created sufficient 

interest so that Ozaukee County is including plans for the development of a broadband WiMAX high speed data 

network as part of a county public safety communications system upgrade for 2006.  This experience would indicate 

that county and local government interest in broadband public enterprise communication network is most likely to 

occur from concrete preliminary network designs rather than from just generalized descriptions of technology.  After 

such interest is forthcoming, planning for specific public enterprise networks may then proceed with the assistance 

of a modified version of the regional planning process.  That process may be described as follows: 

 

1. Formulation of Objectives and Standards 

A set of objectives and standards have been prepared and approved for general purpose future 

broadband wireless networks in the Region.1  These objectives and standards can serve as general 

guidelines for the development of any telecommunications network within the Region, including public 

enterprise networks.  Some of these objectives are applicable to any telecommunications network, 

including the objectives relating to performance, redundancy, and infrastructure cost minimization.  The 

applicability of some of the objectives will vary with the network application.  Similarly, the standards 

supporting the universal class of objectives are applicable to any network, including availability, 

throughput, response time, and accuracy.  Unique applications with specific objectives may require 

additional standards. 

 

2. Facilities and Services Inventory 

 The telecommunication facilities and services inventory data for a potential public enterprise network 

will typically be available through the public agencies concerned.  Public wireless and wireline 

infrastructure inventories will also be collected as part of the general regional telecommunications 

planning effort.  Performance monitoring for service quality is a different matter.  Service quality must 

be measured both before and after a new communications system is installed, or a major upgrade is 

performed.  A performance inventory may require special field measurements for each network. 

 

 

 

                         
1 These objectives and standards are set forth in the Chapter III, “Objectives and Standards”, of A Wireless Antenna Siting 
and Related Infrastructure Plan for Southeastern Wisconsin,  SEWRPC Planning Report No. 51”.   
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3. Analyses and Forecasts 

 Analyses and forecasts of public enterprise networks planning will be specialized in nature.  For 

example, the analyses and forecasts required for public safety network planning may emphasize new 

and emerging police, fire, and emergency medical service functions as well as spatial coverage and 

capacity needs based on the number of users.  Transportation network analyses and forecasts may be 

dominated by potential new applications of broadband telecommunications technology.  Analyses and 

forecasts for such network planning would also be greatly influenced by regional transportation system 

plans.  Planning of telemedical networks for home health care may require special analyses and 

forecasts of home health care functions and growth trends in the industry.  Overall, it is clear that the 

planning for each public enterprise network sector will have its own unique set of analyses and 

forecasts. 

 

4. Plan Design 

 For wireless public enterprise networks, a common set of planning techniques and procedures have been 

developed that can apply to any public or private enterprise wireless communications network.  These 

include an inventory of existing and potential antenna sites to serve as site candidates for new network 

plan design.  The required inventory data should be available from the regional wireless and antenna 

location and related infrastructure plan.  Radio propagation modeling studies may be required to 

determine the coverage and capacity of proposed networks.  Optimal antenna site location studies may 

be required utilizing mathematical programming models that determine the minimal number of antenna 

sites required to provide needed coverage, capacity, and levels of quality of service.  Finally, the 

techniques will have to include methods for infrastructure design and costing, including means for 

detailing of components, and estimation of costs involved in building the needed wireless infrastructure. 

 

The foregoing planning techniques and design procedures may be applied to any wireless 

communications network.  Public wireless networks will differ primarily in the characteristics of the 

application.  For some applications in public safety, videoconferencing may require broadband data rate 

capability.  Other applications, such as environmental monitoring, may be served at slower data rates 

but require low power, low cost field modules for remote data collection.  Whatever the application, the 

planning techniques and design procedures will have to be applied in developing cost effective network 

designs. 

 

Wireline plan design techniques and procedures are not as well structured as the wireless plan design 

techniques and procedures.  There are, however, wireline equivalents to each of the above wireless plan 
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design techniques and procedures. These will be documented in the regional comprehensive regional 

wireline and wireless telecommunications network plan report.  These techniques and procedures are 

not pertinent to planning for the potential public enterprise network candidates presented in this report 

because of the current existence of large public sector core fiber networks in Southeastern Wisconsin.  

The large capacity of these core fiber networks, particularly the Wisconsin Department of 

Transportation, the City of Milwaukee, and the Kenosha County network, make it unlikely that there 

will be a need to deploy new core fiber networks in the foreseeable future.  New fiber network 

deployments in the public sector may be expected to take the form of extensions of, or augmentations 

to, these current core fiber optic networks.  Most of the new public enterprise telecommunications 

network candidates presented in this report that will require new infrastructure will be wireless in 

nature, with wireline fiber links required only to provide additional access points for wireless networks. 
 

5. Plan Test and Evaluation 
 

Two primary means exist for plan test and evaluation – system simulation modeling and prototype 

network experimentation.  Simulation modeling may also be used as a design tool to verify the 

performance of network design plans, modifying these plans in an iterative fashion until the plan 

achieves desired performance standards.  Such modeling is useful for evaluating the basic capacity of a 

network given specified bandwidth resources and estimated traffic loadings. For new communications 

technologies, however, simulation modeling may have to be supplemented with prototype network 

experimentation.  In the application of new technologies, potential problem areas may be expected to be 

related to component and network characteristics that are either poorly defined or unknown.  For this 

reason, prototype mini-networks may have to be used to determine the operational characteristics of the 

new technology.  Fortunately, the evaluation capabilities of prototype mini-networks are complementary 

to those of systems simulation studies.  Basic equipment function and operating procedures are best 

established through prototype mini-network experimentation, while the determination of network 

capacity and potential network “bottlenecks” are the domain of computer system simulation.  Thus, 

simulation and field experimentation can together provide a comprehensive evaluation of new plan 

designs. 
 

6. Plan Selection and Implementation 
 

 Plan selection and implementation of public enterprise networks differ significantly from 

communications networks for commercial and general public usage.  Plan selection and implementation 

would take place in a more highly technical setting with representatives of the concerned public 
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agencies working in conjunction with Commission staff personnel and special advisory committees to 

select the best plan from among the alternatives considered. 

  
KWB/KJS/lgh 
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SEWRPC MEMORANDUM Report No. 164, 

POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS  
FOR SOUTHEASTERN WISCONSIN 

 
Chapter III 

 
POTENTIAL APPLICATIONS 

 
 

INTRODUCTION 

This chapter presents a procedure for defining and characterizing a public enterprise network application in terms of 

the need for the network, a description of the network, and a description of the resource requirements for its 

implementation.  A series of public enterprise networks are described in sufficient detail to allow for their 

presentation to potential sponsors, such as specific governmental agencies, with the authority, responsibility and 

resources necessary for moving toward implementation. 

 

APPLICATIONS DEVELOPMENT 

The first step in public enterprise network development is to establish the need for advanced telecommunications 

technology.  Phrased differently, how would some form of advanced telecommunications, such as broadband 

wireless or remote monitoring, assist in better performance of public sector functions?  The more specific and 

quantitative the need rationale, the more compelling will be the justification for the deployment.  Provision for 

universal interoperability between jurisdictions and agencies may alone justify a new broadband public safety 

network. Significant savings in health care costs may justify a home health care network.  Optimizing the 

performance of a metropolitan freeway network may justify a centralized freeway management system. 

 

For each of the potential public sector applications presented below the following information will be provided: 

 

1. Need for the application 

- current situation of the application 

- applicable telecommunications technology 

 - potential benefits of new telecommunications technology 

  

 - urgency and visibility of the application  
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2. Description of the application 

 - narrative description 

 - previous examples of the application 

 

3. Resource requirements 

 - personnel, SEWRPC 

 - personnel, other 

 - equipment and materials 

  

4. Schedule and budget 

 - project duration 

 - preliminary estimated cost 

  

5. Stakeholder identification 

 - local governments 

 - non-governmental organizations 

 - concerned citizens 

 

6. Application task force 

 - SEWRPC representative 

 - local government representative 

 - other technical/professional personnel 

 

7. Proposal preparation 

 

APPLICATION NO. 1 - PUBLIC SAFETY - EMERGENCY RESPONSE NETWORKS 

 

Need For Application 

Current public safety communications networks within the Region operate in various VHF and UHF bands 

primarily in either the 150 MHz band, or the 800 MHz band.  These networks provide voice communications and 

offer relatively slow data transmission capabilities.  There is a need for broadband communications technology  

for high speed data transfer and video services.  Such a broadband addition to the system would provide police, 
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fire, and emergency medical service capabilities not possible with current networks.  Many counties and other 

local units of government within the Region are currently in the process of upgrading their public safety networks 

that are generally 10 to 20 years old and are based upon technology that is 30 to 50 years old.  Most plan to 

continue with the same basic technologies but with upgraded equipment and features.  Some plan to switch from 

conventional to trunk networks in which frequency channels are dynamically shared between different public 

agencies.  Upgrades of these systems are generally quite expensive -- involving multi-millions of dollars -- since 

they are based on equipment designs proprietary to individual manufacturers.  There is now an opportunity for all 

public safety agencies to reevaluate their needs, and to consider the potential application of broadband 

communications technology in their future operations. 

 

The applicable technology for adding high speed data transfer and video services to public safety networks is the 

new WiMAX technology scheduled for release soon.  The first version of this technology – meeting IEEE 

Standard 802.16d -- provides for communications from fixed sites only.  A later version scheduled for release by 

2006 – meeting IEEE Standard 802.16e -- will have the mobile capability needed for high speed public safety 

data - video networks. 

 

Significant benefits may be expected from the data transfer rates possible with the new WiMAX technology.  

Average data transmission rates with current networks are less than 20 kilobits per second (20 kb/s) as compared 

to WiMAX data rates exceeding 20 megabits per second (20 Mb/s) up to 100 Mb/s and even beyond.  Application 

of this technology may be expected to improve services and reduce costs.  As an example, one current service 

used by law enforcement agencies, license plate based vehicle identification, now utilizes special T1 leased lines 

from every community in southeastern Wisconsin to Department of Transportation (WisDOT) facilities in 

Madison.  The monthly cost of this special network could be significantly reduced while providing more rapid 

response times. Annual expenditures for just the line rental portions of this service alone thus total $840,000.  The 

service could be integrated as a special channel of a public safety network at a small fraction of existing costs.  

Such services could also make use of the underutilized WisDOT fiber network that covers most of the Region and 

extends along IH-94 to Madison.  The provision of Emergency Medical Services (EMS) could also benefit from 

video contact with emergency physicians at the hospital during an EMS incident.  Many of the new uses of high 

speed data transmission and video service will develop only when the public safety users of the network become 

fully aware of the capabilities of the new technology.  

 

A second related technology that could have major advantages for public safety interoperability in the Region is 

the new Internet protocol, known as Session Initiation Protocol (SIP).  SIP-based software, currently 

commercially available, would allow for Internet based voice, data and video communications between both 
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existing VHF-UHF systems and new broadband wireless networks as well as wireline networks all under SIP 

server control.  A SIP based communications system would provide other interoperability and information 

exchanging features such as: data file sharing, instant messaging, presence indication and management, white 

boarding, web collaboration, application sharing, videoconferencing -- point-to-point and point to multipoint -- 

and web-page co-browsing.  Together these features allow the provision of a level of communications in a public 

safety network previously beyond the reach of traditional public safety networks. 

 

Resource Requirements 

Many of the benefits of new WiMAX based broadband wireless public safety networks are enhanced by region-

wide implementation.  For this reason, the resource requirements estimated here assume a regional 

implementation.  Individual counties, or groups of counties, could gain many of the benefits without such a 

region-wide deployment. 

 

A regional WiMAX/SIP broadband public safety network deployment project would require the following 

resources: 
 

 1.  A selected broadband wireless communications manufacturer-partner.  The WiMAX manufacturer  

should be part of the original project team.   
  

2. A selected SIP server software partner 
  

3. An advisory committee comprised of representatives of the participating county or group of 

counties involved 

 

4. Identification of an installation - startup service company,  

 - if this service is not provided by the manufacturer  

 

5. An approved budget to support the project 

 

It is important to understand that both technologies involved in the recommended future direction for the 

improvement of public safety networks are standards based technologies.  WiMAX is based on IEEE Standard 

802.16 which is the standard for metropolitan area wireless networks.  SIP is the Session Initiation Protocol 

established by a working group of the Internet Engineering Task Force (IETF).  Standards-based technologies 

differ from proprietary technologies in that they are based upon equipment specifications adopted industry wide. 
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Once adapted, the companies in the industry manufacture to the standard and compete in the marketplace.  

Standards-based technologies in recent years in the telecommunications industry have led to higher quality at 

lower prices than proprietary equipment unique to each company.  Recent examples are the Ethernet Standard 

(IEEE 802.3) and the WiFi Standard (IEEE 802.11).  Ethernet is becoming the industry standard for fiber optic 

networks because of its superior performance at lower cost.  The Internet itself in the form of the TCP/IP protocol 

is a standard that has replaced a multitude of proprietary protocols previously used in Lucent, Nortel Networks, 

IBM and other manufacturers equipment. 

 

In the early stages of introducing a standards-based technology, however, it is necessary to select and work with a 

manufacturer-partner.  The alternative is to wait until the standards-based equipment is in full production 

following the traditional system specification and request for proposal (RFP) route.  Such an approach, however, 

is incompatible with the needed planning.  By the time, the standard-based equipment reaches full production the 

opportunity for advanced planning is past since equipment deployment will already be occurring at a rapid rate.  

There seems little choice but to work with the standard through a selected manufacturer in the early stages to 

provide for a suitable time horizon for planning.  During plan implementation, however, the choice to purchase 

equipment from a competing manufacturer will still remain an option since all suppliers will be producing to the 

same specifications. 

 

Schedule And Budget 

The project schedule and budget will depend on the size and characteristics of the county, or group of counties, 

involved and the attendant public safety organizations.  Project time duration from initial funding approval to 

installation and start-up is estimated at about one year.  Firm budgets and schedules will require the preparation of 

a prospectus that completely defines the project scope and work requirements.  The estimated infrastructure costs 

for a county in Southeastern Wisconsin may be expected to range from $500,000 to $1,000,000 depending on the 

size of the county.  This cost range is based upon a system that supports communication with patrol cars equipped 

with laptop computers and vehicular transceivers.  If the network must support patrol officers on foot equipped 

only with hand-held transceivers, then costs may be expected to be at least double given the need for a denser 

network with more antenna sites. 

 

The Commission recommends a staged approach to advanced broadband wireless public safety networks 

beginning with the high-speed data network application.  This application is least sensitive to transmission delays 

and represents an application most suitable for early deployment of a new technology.  Voice communications 

would be the logical next application but only after an extensive analysis of the network for VoIP prior to its 

actual implementation on the network.  The quality of voice communications in a packet-switched is very 
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sensitive to latency time (transmission delay)  and lost data.  These two parameters can be measured on a network 

prior to VoIP implementation allowing for network improvements before installation of the VoIP application 

avoiding most of the trial and error frustrations of premature voice communications installations.  The final media 

application will be video, particularly if it is interactive video since video is the most demanding of all broadband 

applications.  Non-interactive video or store-and-forward video could be implemented earlier as part of the high 

speed data application.  The staged-implementation approach will produce a better system and with less 

frustration for all concerned. 

 

Stakeholder Identification And Application Task Force 

The seven regional counties along with the municipalities are the natural stakeholders in any advanced public 

safety communications systems.  The counties must provide the leadership to achieve major change at the county 

and municipal levels.  An application task force in addition to county telecommunications representatives should 

include county officials, manufacturer’s representatives, and technical and executive representatives from the 

Commission.   

 

Proposal Preparation 

SEWRPC is prepared to develop a public safety broadband wireless communications WiMAX/SIP proposal for 

any county or municipality seeking Federal or other funding support for broadband wireless public safety 

networks.  This proposal would include a preliminary network design with antenna site locations and predicted 

areal coverage based on radio propagation modeling.  The costs, work tasks and project schedule for network 

deployment would also be provided in some detail. 

 

APPLICATION NO. 2A – CENTRALIZED  FREEWAY TRAFFIC CONTROL 

 

Need for Application 

Traffic congestion, particularly freeway congestion, is a major growing problem in the Southeastern Wisconsin 

Region, the United States, and throughout the developed and developing world.  Demand for highway travel by 

Americans continues to increase particularly in metropolitan areas such as southeastern Wisconsin.  Construction 

of new highway capacity to accommodate this growth in travel has not kept pace with demand.   

 

The growing problem of traffic congestion is reflected by Commission data.  From 1972 to 1991, the miles of 

freeway within the Region carrying volumes exceeding their design capacity, and therefore experiencing 

congestion, increased from 9 miles to 46 miles as traffic grew over that period by nearly 65 percent.  From 1991 

to 2001, the miles of freeway carrying traffic volumes exceeding design capacity increased by another 39 percent 
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to 64 miles.  The same trend has been exhibited by the surface arterial system.  From 1972 to 1991, the miles of  

surface arterials carrying traffic volumes exceeding their design capacity and experiencing traffic congestion 

increased from 151 miles to 227 miles.  This level of congestion remained from 1991 to 2001. 

 

Commission studies indicate that, absent effective action congestion may be expected to increase further within 

the Region.  To address this growing problem, the Commission design year 2035 transportation system plan 

currently under preparation proposes -- among other actions -- the development of a centralized freeway traffic 

control system within the Region.  A centralized freeway traffic control system would have as an objective the 

optimization of ramp metering operational control based on operating conditions over the entire total regional 

freeway network, while providing for equitable delays at all metered on-ramps, and no extension of queues at 

ramp meters onto connecting surface arterials.  Currently, ramp metering control is either fixed in a “pre-timed” 

mode, or with vehicle release rates based upon immediately adjacent freeway system traffic volume and 

congestion.  Centralized freeway control would have as its primary objective minimizing travel time for all 

freeway users. 

 

Previous Planning Efforts 

In November 1988, the Commission published SEWRPC Planning Report No. 39, A Freeway Traffic 

Management System for the Milwaukee Area.  This report called for the development of a centralized freeway 

traffic control system. The control center was to include a computer that would operate in real time with pre-

established programmed control routines.  Although ramp meters have been installed and are operating at the on-

ramps of key interchanges, and a central freeway traffic management center in Milwaukee has been in service 

since June 1994, implementation of a real time, pre-established, programmed central control system has never 

materialized.  Recent conversations with Donald J. Schell, systems engineer for District 2 of the Wisconsin 

Department of Transportation (WisDOT), indicate that qualified personnel to develop such a freeway traffic 

control system have never become available within WisDOT.  A Transport Research Board publication indicates 

that Wisconsin is not alone this failure to implement a centralized traffic control option.1 

 

When a national strategic plan for Intelligent Transportation Systems (ITS) was developed in June, 1992 by ITS 

America -- an organization of private industry, universities, and local, state, and federal government established to 

promote ITS development and deployment, one of the primary goals was to develop an automated system that 

could collect real time data from the transportation infrastructure and vehicles, and then, through intelligent 

algorithms, make automatic changes in network operations so as to improve traffic flows and provide a higher 

level of service for travelers.  The gathering of real time data has become a reality, but the needed algorithms are 
                         
1 Transportation Record No. 1886, Transportation Research Board, National Academy of Sciences, Washington, D.C., 2004. 
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still practically nonexistent.  Localized control of ramp metering is now commonplace, but there have been no 

intelligent algorithms developed that have demonstrated significant improvements in freeway traffic flow or 

reductions in average travel times. This application presents an entirely different approach to developing the 

missing “intelligent algorithms” that could represent a major breakthrough in the development of intelligent 

transportation systems. 

 

The existing Wisconsin DOT telecommunications infrastructure in Southeastern Wisconsin is extremely well 

suited for an initiative in centralized freeway control.  An extensive broadband fiber optic communications 

network is already in place in parallel with the freeway network throughout the Region.  A significant opportunity 

exists for SEWRPC and WisDOT to provide leadership in this area. 

 

The technologies involved in the centralized freeway control application are three: 

 

1. Instrumentation technology to measure the speed, volume, and density of freeway traffic on a real 

time basis.  Such measurement can be accomplished using current -- embedded magnetic loop, 

microwave, and video -- technologies, or advanced measurement technologies, such as active and 

passive infrared detection. 

 

2. Communications technology, such as the fiber optic cable network paralleling much of the 

freeway network in the region, augmented where necessary by wireless access networks. 

 

3. Adaptive control technology to generate ramp meter control rates based on operational conditions 

over the entire freeway system based on real-time freeway monitoring and simulation inputs to an 

 adaptive control algorithm. The proposed adaptive control approach is more fully described in a 

SEWRPC staff memorandum entitled “Adaptive Control Approach to Freeway Network 

Management”, February 18, 2005. 

 

Implementation of centralized freeway traffic control as herein proposed may be expected to result in optimal 

utilization of a limited resource, mainly, freeway network capacity.   
 

Resource Requirements, Budget, and Schedule 

This application would be developed in a two-phase sequence: 
 

 Phase I – Feasibility Study 

A feasibility study would develop the system specifications; the two freeway simulation models 
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required (reference and network operations); and would provide adaptive control experimentation 

using the two simulation models.  The feasibility study would also provide a plan for the next 

stage of application.  The cost of the feasibility study is estimated at $197,000.  The study would 

require twelve calendar months to complete. 

 

 Phase II - System Deployment 

 System deployment would include integration of the reference and network operation models; 

the freeway command, communications, and control system; and actual deployment of the 

system.  Deployment would also include the sequential improvement of the system based on 

operational experience; and installation of the system for permanent operation.  The cost of this 

phase is estimated to total $750,000.  The initial deployment would require 24 calendar months.  

 

Stakeholder Identification And Application Task Force 

The Wisconsin Department of Transportation (WisDOT) District 2 is the primary stakeholder and major task 

force member for this application.  In Phase I, the composition of the application task force could be limited to 

WisDOT, Federal Highway Administration and SEWRPC representatives.  In Phase II, the task force composition 

should be broadened to include law enforcement, county, municipal, and academic representatives. 

 

Proposal Preparation 

A draft of a preliminary proposal for the development of a centralized freeway traffic control system within the 

planning region has already been prepared.2  This proposal could be further extended in terms of work tasks and 

time durations in the form of a detailed master schedule.  Otherwise, the referenced proposal is adequate for 

submission to WisDOT. 

 

APPLICATION NO. 2B – AREAWIDE TRAFFIC ROUTING 

Region-wide traffic routing would provide for optimal use of the entire regional freeway-highway-arterial 

network by providing a “dynamic map of the state of the network in terms of travel time on each of the major 

links along with the location of major accidents and other incidents, affecting traffic flow.  The availability of 

such a map on a timely basis (15 minute intervals) will allow motor vehicles with “telematic” (GPS and route 

selection) capabilities to select the minimal time routes to their destinations.  Telematic vehicles already have this 

minimum time route selection capability based on static network information.  The timely availability of a 

dynamic network map will allow for optimal routing of all telematic vehicles.  Such optimal routing will result in 

optimal use of the transportation network resource.   
                         
2 See SEWRPC Staff Memorandum “An Adaptive Control Approach to Freeway Network Management”, February 18, 2005. 
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Need for Application 

Just as the previously presented centralized freeway traffic control application would be intended to achieve 

optimal usage of the regional freeway network, so would areawide traffic routing extend this optimality to the 

entire regional arterial street and highway network.  The continuing inability of highway capacity to keep pace 

with traffic demand has stimulated the search for new approaches to traffic management.  The costs and political 

issues associated with freeway and arterial street capacity expansion virtually guarantee the continuation of this 

mismatch between ever growing travel demand and lagging growth of transportation network capacity.  This 

mismatch also guarantees the continuing growth of traffic congestion.  

 

An alternative approach to help reduce traffic congestion and travel time is optimal routing of vehicles to make 

best use of the available network capacity.  The layer concept of the Open Systems Interconnection Model  

(OSI Model) used in telecommunication networks can be applied to transportation networks as shown in  

Table 1.  The lowest layer in both kinds of networks is the physical infrastructure – in telecommunications this 

layer represents a copper cable network, a fiber cable network, or the wireless airways.  In highway 

transportation, the physical layer would represent the road network.  The next layer in telecommunication, as 

indicated in Table 1, represents control of network access.  A parallel in the transportation domain would 

represent ramp metering control of the freeway network – the subject of the first installed transportation system 

application previously presented. 

 

It is the third layer of the OSI model that directly addresses the regionwide traffic control problem.  In 

telecommunications, the network layer represents the routing of packets through the network.  In a similar way, 

the model can represent vehicles routed through the road network.  Extensive research efforts have been directed 

toward optimal routing in telecommunications networks.  This experience can be applied to highway networks.  

In fact, this experience has already been applied at the vehicle level by the automobile manufacturers in the field 

of “telematics technology”.  Global positioning system (GPS) based navigation systems are now fairly common in 

higher priced motor vehicles.  General Motors “On Star” voice navigation system, and the voice or data based 

navigation systems of other manufacturers, feature minimum-time and minimum-distance routing algorithms.  

The minimum time routing algorithms are based on the speed limits of the various network links and do not allow 

for current reflection of traffic conditions or incidents such as accidents.  To provide for a traffic-based dynamic 

routing system within the Region, a means must be found to furnish telematic equipped motor vehicles with 

current -- “real time” -- information on the operational state of the regional transportation network.  A proposed 

system to furnish real-time information to telematic equipped vehicles on a region-wide basis is described in the 

following section.  
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Table 1 

 

OPEN SYSTEMS INTERCONNECTION (OSI) MODEL 

(TELECOM VERSUS TRANSPORTATION) 

 

Layer Telecom Function Telecom Transportation 

Physical Physical 
Transmission 

Cables, 
Airwaves 

Roads 

Data Link Access Control Media Access 
Control (MAC) 

Ramp Metering 

Network Routing Packet Routing Vehicular Routing 

Transport Origin-Destination 
Packet Control 

Message Control Origin-Destination 
Trip Control 

Session Managing 
Connections 

Session Control Not Applicable 

Presentation Information 
Presentation 

Data Compression, 
Encryption, 

Data Conversion 

Not Applicable 

Application Application 
Execution 

Email, 
Web Search, 
File Transfer 

Residential Trips, 
Commercial Trips 

 
Source: SEWRPC. 
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Proposed Dynamic Vehicular Routing System 

The proposed vehicular routing system would include the following components: 

 

1. Network instrumentation to determine the average travel time on a given network link based on 

speed measurements of current link traffic and adjustments for delays at signalized and other 

intersections; 

 

2.  Communications to transmit speed data back to a central operations center using either WiFi, 

 (IEEE 802.11) or ZigBee (IEEE 802.15.4) technology through a mesh network topology; 

 

3. Information processing to convert multiple speed and delay measurements into average travel 

time on each network link; 

 

4.  Broadcast communications to broadcast the state of the network to all telematic equipped vehicles 

 in terms of link travel times and incidents -- such as accidents -- affecting minimal time routing.  

 Initially this communication would be provided through existing cellular/PCS or telematic 

 networks; but eventually through a standard Region-wide WiMAX or through the WiFi or 

 ZigBee data collection network. 

 

5. Telematic equipped motor vehicles.  Vehicles operating within the Region equipped with  suitable 

data communications and navigation equipment would then be provided with minimum time 

routing information on a “real time” basis. 

 

A pictorial view of the proposed dynamic vehicular routing system is shown in Figure 1.  As the number of 

telematic equipped vehicles operating within the Region increases, the system would move toward an optimal 

allocation of road network capacity. 

 

Instrumentation Subsystem 

Average travel time on any roadway link would be determined by multiple vehicular speed measurements in a 

specified reporting time interval, as for example, 15 minutes.  Current devices used for measurement of vehicular 

speeds on roadways are probably too expensive for deployment on the mass scale required for this purpose.  Such 

devices include inductive loop measurement and radar/lidar instrumentation. An alternative, relatively low-cost 

instrumentation has been developed and has demonstrated accurate vehicular speed measurement capability in 

tests at the University of Michigan Transportation Research Institute (UMTRI) under a Federal Highway 
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Administration sponsored research program.  Based upon an evaluation of a wide variety of technologies for 

vehicular speed measurement -- including active infrared, magnetometer, passive infrared, passive acoustic, 

ultrasonic and microwave, -- active infrared was identified as the preferred technology based upon accuracy and 

cost.3  Because active infrared optical speed measurement instruments are assembled from standard light emitting 

diodes and silicon photodetectors that are produced in great volume for other applications, the cost is quite low 

making the required link speed measurements financially feasible 

 

Each installation would consist of a pair of infrared detectors operating at 880 nanometers in the infrared spectral 

region.    Vehicular speeds are computed from the detection time intervals.  A pair of detectors -- even in single 

quantities -- costs only $172.  In the volume required, much lower costs are likely.  An extensive testing program 

at UMTRI found active infrared optical measurements providing a standard deviation error of 3.11 mph for a 

vehicle moving at 48.26 mph, an error of 6.47 percent.  This error was less than the errors found for both passive 

infrared or magnetometer, the other two technologies tested. 

 

The installation costs of active infrared instrumentation are also lower than those of magnetic instrumentation 

since they can be mounted on posts located on the side of the roadway without the need for more expensive 

pavement installations.  Typically, active infrared sensor pair instruments would be spaced about 300-600 feet 

apart along the network link.  This spacing distance is a function of the communications technology employed, 

and the need for accurate travel time data on all arterial network links.  The regional speed measurement network 

then would consist of hundreds of infrared instruments spaced along the arterial network of the Region.  Travel 

times on network links also depend on delays encountered at signalized and other road intersections.  These 

delays will add to the travel time implied by infrared speed measurements previously described.  These same 

infrared sensors could be used to measure intersectional delays by detecting non-moving traffic at each 

intersection and then recording the time until traffic movement is resumed.  The basic infrared sensor would be 

the same except that traffic time delay rather than traffic speed would be measured. 

 

Communications Subsystem 

Speed data collected by multiple infrared instruments would be transmitted to a central information processing 

center through a mesh wireless communication network utilizing either WiFi (IEEE 802.11) or ZigBee (IEEE 

802.15.4) technology.  ZigBee technology is preferred because of its low power requirements and its sensor 

network orientation.  ZigBee communications modules operating in the 2.4 GHz band are commercially available 

 

 
                         
3 See: “ Work Zone Safety ITS,” Sullivan, J. M. et al, University of Michigan Transportation Institute, February, 2005. 
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complete with transceivers, and a small microprocessor equipped with the software necessary to implement a 

mesh network infrastructure.  The ZigBee communications module would be mounted with the infrared detector 

pair along with a battery power supply perhaps augmented by a small solar cell to extend the life of the batteries 

to a year or more. 

 

The multiple speed measurement stations and attendant mesh wireless communications network throughout the 

Region would transmit vehicular speed measurements on a continuous, “real time” basis to a central information 

processing center which would convert the speed measurements into average travel times on each of the arterial 

network links. 

 

Central Information Processing 

Speed data acquired from the highway arterial links throughout the planning area would be received at a Central 

Information Processing Center where the speed data would be classified by link, time-weighted averages 

computed (smoothing), and converted into real time average travel times on each link.  The system design issues 

concerned relate to the architecture of the central computer subsystem and whether a single large server-computer 

or a series of small server-computers would be more appropriate.  Redundancy and reliability considerations 

would favor a bank of small servers with switch-over backup provisions.  A further issue relates to the use of 

digital signal processing as an accessory computing module.  The great bulk of the computing would be of a 

signal processing nature-rapid smoothing of thousands -- or millions -- of speed measurements each second.  

Digital signal processors are far more efficient for these computations than traditional desk top or  

server-computers.  The server-computer or bank of server-computers would still be needed for classification of 

incoming data and general communications functions, but the digital signal processor module cards integrated 

with each server-computer would do the bulk of the computing for determining link travel times.  Considering  

these special communication-computing requirements, the central information processing center design would 

feature a special server-computer, or set of server-computers, with each of the server processor modules 

integrated with a digital signal processor (DSP) module.  Such DSP modules are commercially available over a 

wide range of specifications.  Selection of the proper size server-computer with its appropriate DSP module 

would be based on a system study which would define the data rate requirements for input from the sensor 

network and output -- broadcast to vehicles -- for the central server-computer bank. 

 

Broadcast Communications 

The final component of the system is the broadcast network that would update the link-by-link dynamic 

operational state of the arterial  network on a continuing basis, with a new data set at a specified time interval.  

The time interval used would be selected based upon the findings of The Phase I study.  To realize system usage 
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at an early date, the initial broadcast network should make use, of existing cellular/PCS service provider 

networks.  Some wireless carriers already have joint working arrangements with automotive navigation systems 

such as the General Motors OnStar.  The information processing center could operate as a major subscriber for 

each wireless carrier sending out network updates on a pre-scheduled basis.  Since the same data message would 

be sent to each carrier, additional carriers would not represent a major load on the system.  At some time in the 

future, it may be advisable to have a standard broadcast network such as WiMAX for all vehicle users.  To wait 

for such a specialized network, however, would significantly delay the deployment of the system. 

 

Vehicular Routing Subsystem 

The control actions of the system would take place in the vehicle subsystems.  Having received the dynamic map 

containing updated link travel times, the on-board vehicle telematic computer would determine the minimum time 

path route to the selected destination.  As the number of vehicles equipped with route determination telematics 

increases over time, minimal time routing may be expected to result in improved loading of the regional arterial 

system, the extent of the improvement being dependent, in part, upon driver response to the data provided. 

 

Resource Requirements, Schedule and Budget 

This application would be developed in a three-phase sequence. 
 

 Phase I – Feasibility Study 

  The feasibility study would consist of the preparation of the system specifications to define the 

link-by-link network, the data transmission and data volume requirements; and to identify the 

measurement, communication, computer and accessory equipment required for system 

deployment.  The study would result in a Phase II plan.  The feasibility study is estimated to cost 

approximately $220,000 and require 12 calendar months to complete. 
 

 Phase II - Experimental subnetwork deployment 

 A selected arterial corridor subnetwork would be deployed with instrumentation, 

communications, information processing and broadcast communications equipment sufficient to 

verify the basic systems design.  This deployment and experimental test program is estimated to 

cost approximately $350,000 and require 12 calendar months to complete.  A typical arterial 

corridor subnetwork would be represented by I-94 West, W. Bluemound Road and W. Greenfield 

Avenue. 

  

 Phase III – System deployment 

  System deployment would consist of the preparation of final network drawings; procurement of 
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system components in a staged fashion with elemental testing of incremental component 

combinations; and data acquisition system deployment starting with deployment of the sensor 

network on a link-by-link and subarea by subarea basis culminating ultimately in final dynamic 

network generation.  The deployment would also include broadcast communications installation 

and test, and comprehensive system test/evaluation.  System deployment is estimated to cost 

about $20 million and would be staged over a number of years. 

  

Although there are potentially 292 miles of freeways and 3,308 miles of arterials in the Region, the proposed 

system would be limited to the freeway network plus the arterials located in the Milwaukee urbanized area.  This  

area includes about 1,400 miles of arterial facilities.  The estimated cost of the complete system would be $20 

million, however, the deployment would be staged over 5 years with an estimated annual cost of about $4 million 

per year. 

 

Stakeholder Identification and Application Task Force 

The Wisconsin Department of Transportation (WisDOT) District  2 is also the major stakeholder and task force 

member for this application .  In Phase I, the composition of the task force could be limited to WisDOT, Federal 

Highway Administration and SEWRPC representatives, and a representative from the University of Michigan 

Transportation Research Institute.  In Phase II, the task force composition would be broadened to include county, 

municipal, and academic representatives. 

 

Proposal Preparation 

A more detailed proposal for the areawide traffic control system would be prepared at the request of WisDOT 

with a more accurate description of the work entailed and of the estimated final cost of a deployed system.   

 

APPLICATION NO. 3A – BROADBAND TELEMEDICAL HOME HEALTH CARE 

 

Need for Application 

Historically home health care has always represented an alternative approach to patient care.  This approach 

received renewed attention in the early 1980’s when the central medical figure of home health care system 

became the visiting nurse.  Medicare, however, did not reimburse physicians for home care until January 1995 

and then only with severe restrictions.   

 

Thus, the clinic, hospital and nursing home have been the dominant centers of health care in the United States 

since World War II.  Prior to world War II, the home was the center of long-term medical care, but rapid changes 
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in medical technology and substantial Federal subsidies in the postwar period shifted the center of medical care to 

the hospital.  The aging population coupled with new communications technology has now stimulated further 

interest in home healthcare.  With the proportion of the American population over 65 growing every year, the 

current Medicare-Medicaid reimbursement structure may be in jeopardy.  Home healthcare offers a partial 

potential answer to the escalating and economically debilitating costs of health care in the United States.  Recent 

State budget initiatives would for the first time offer a Medicaid reimbursed alternative to permit patients in 

nursing homes to transfer to their homes for health care service.  A recent analysis of Wisconsin nursing home 

patients, by the Wisconsin Department of Health and Family Services indicated that about 31 percent of these 

patients would qualify for this home health care alternative.  Such a transfer would represent a cost savings to 

Medicaid of about 75 percent for the State of Wisconsin, or about $255 million per year.4  With the aging 

population and imminent transfers of patients from nursing home care to home care, a significant burden will be 

placed on the present home healthcare delivery system.  This demand, coupled with the shortage of trained nurses, 

may be expected to make telemedical home health care increasingly attractive.   

 

Broadband telecommunications can increase the cost effectiveness of home healthcare.  The costs of home health 

care are primarily related to the cost of the home visit by medical staff.  Therefore, minimizing the number of 

home visits will reduce the costs of home health care.  These visits can be reduced in number if the patient can be 

monitored through high quality videoconferencing now available with 10 to 20 megabits per second type 

broadband and computerized control based on the new Session Initiation Protocol (SIP).  Medicare pays home 

care providers a fixed sum of money for a two-month period regardless of the number of visits, so that visit 

minimization can have a dramatic impact on home health care costs.  The introduction of telemedical home 

healthcare can result in major productivity enhancements and cost reductions.   
 

The economic case for telelmedical home health care is a strong one, but equally important are the personal 

preferences of patients.  A number of surveys indicate that most, if not all, patients prefer a home setting for 

health care over the nursing home or hospital alternatives.  The combination of economic justification and social 

preference serves to make the need for broadband telemedical home healthcare in Southeastern Wisconsin 

evident. 
 

Description of Application 

The broadband telemedical home healthcare application differs from the previously presented public enterprise 

communications network applications in that it does not necessarily require new infrastructure.  The proposed 

application will require: 

                         
4 Wisconsin Medicaid Program Wisconsin Department of Health and Family Services, May, 2005. 
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1. A broadband connection between home care location and the home health care operations center 

providing a data transfer rate of 3.8 about megabits per second.  Lower data transfer rates can be 

evaluated to determine a minimal acceptable bandwidth. 

 

2. A Session Initiation Protocol (SIP) Server to create a collaborative environment similar to that in 

a hospital, physician’s office or nursing home through a multimedia -- combined voice, video and 

data -- telecommunications link.  The telecommunications link should be available for “anytime – 

anywhere” communication between patients and health care providers to provide rapid response 

communications between the home health care provider and the remote patient. 

 

The physical realization of the proposed initial broadband telemedical configuration will be a remote digital 

camera and associated broadband modem-router or transceiver-router at the home location and a  

multimedia/SIP – based server at a designated operations center along with an appropriate video display for the 

ER physician. 

 

Other features such as remote patient monitoring could be added, but the above two elements comprise the 

foundation of the broadband approach.  The basic objective and operating concept is to create a remote 

environment in which videoconferencing will allow for “virtual visits” on a frequent basis in reducing the number 

of home visits required. 

 

Resource Requirements, Budget and Schedule 

The application would be developed in a three-phase sequence: 

 

 Phase I – Feasibility Study 

 The feasibility study would develop the system specifications based on a needs assessment and 

requirements analysis; would provide a preliminary design for a video conferencing subsystem 

for home health care application; and would provide a preliminary design for a SIP-based 

multimedia communications and resource management subsystem.  The feasibility study would 

also provide a plan for the succeeding stage of the application.  The feasibility study is estimated 

to cost $80,000, and require six calendar months to complete. 
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 Phase II – Prototype Development 

  A pilot system would be installed involving a home health care operations center and three to five 

home care sites.  The pilot system would be intended to verify the capabilities of high quality, 

computer-managed video-conferencing and related patient monitoring functions.  This 

experimental deployment is estimated to cost approximately $120,000 and would require six 

calendar months to complete. 

 

Phase III – System Deployment 

 System deployment would involve a county-wide, all home patient servicing telemedical home 

health care operation.  The system would be incrementally deployed starting from the pilot 

system and gradually expanding to full county coverage.  Costs and scheduling estimation of a 

full-scale system are possible only after completion of the Phase I feasibility study. 

 

Stakeholder Identification and Application Task Force 

A county health department offering home health care services would be the logical partner for the application. 

Changes in Medicare-Medicaid reimbursement policies should add incentive to this application.  Other task force 

members could include physicians or nursing professionals specializing in home health care at the Medical 

College of Wisconsin, University of Wisconsin-Milwaukee or Marquette University. 

 

Proposal Preparation 

A more detailed proposal containing more technical information could be prepared if an interested organization 

would so request. 

 

APPLICATION NO. 3B PRE-HOSPITAL EMERGENCY MEDICAL SERVICES 

Need for Application 

Emergency medical service (EMS) organizations perform pre-hospital emergency health care services in all seven 

counties of the Region.  Typically, these organizations are affiliated with the local fire department.  Many EMS 

personnel are local volunteers.   The level of training of these volunteers varies greatly. 

 

Emergency medical services play a key role in most emergency medical situations.  They are typically the first 

responders, and their actions can literally determine the life or death progress of the emergency patient.  Prior to 

the Vietnam War, EMS services were focused primarily on transportation to hospitals with few, if any, medical 

interventions.  Military experience in Vietnam, however, developed a number of pre-hospital medical procedures 
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that significantly changed the EMS practices throughout the United States.  Ambulance personnel were trained to 

perform various potentially life-saving medical protocols at the scene of accidents, or other emergency situation 

locations, as well as en route to hospital emergency care facilities. 

 

Emergency medical technicians (EMTs) receive training at different skill levels ranging from EMT-basic at the 

low end to paramedic at the high end.  Even the best trained EMT, however, is frequently faced with emergency 

medical situations beyond his or her knowledge and skills.  The great majority of EMTs in most jurisdictions are 

trained only at the basic level and could significantly benefit from on-site communications with hospital 

emergency room staffs based on broadband-based videoconferencing.  The objective is to provide high quality 

multimedia -- video, voice and data -- communications so as to create a dynamic “presence” environment such 

that the remote patients, in effect, appear to be in the same room as the emergency medical physician.  The system 

would allow EMTs in some extreme circumstances to contact special emergency medical facilities called trauma 

centers that are able to handle the more trauma-related medical emergencies.  The system would utilize the 

communication management capabilities of a multimedia Session Initiation Protocol (SIP) server computer to 

connect the remote EMS team to the required medical resource -- medical professional or data file -- anytime, 

anywhere, and with a “seconds range” response time.  The end objective of all pre-hospital emergency medical 

services is to improve survival rates.  In a characteristic medical emergency, cardiac arrest, the national survival 

rate for an emergency incident is only one in seven.  Broadband teleconferencing will, in effect, bring the medical 

expertise of the hospital emergency room staffs to the scene of an accident or other medical emergency.  By so 

doing, significant improvements in survival rates may be expected.  Such improvements serve to justify 

broadband based pre-hospital emergency medical services. 

 

Description of Application 

Pre-hospital emergency medical services operate using public safety wireless communications networks.  The 

proposed application then must take place in a county or municipality that has deployed a broadband wireless 

network based on the IEEE 802.16 standard.  The only county in the Region currently scheduled for such a 

deployment is Ozaukee County.  Based on such a network, the application’s deployment requirements are similar 

to those of home health care with the added need for mobility:  
 

1. A broadband connection between EMS location and the hospital emergency room staffs providing a 

data transfer rate of about 3.8 megabits per second.  Lower data transfer rates can be evaluated to 

determine a minimally acceptable bandwidth. 
 

2. A Session Initiation Protocol (ISP) Server to create a collaborative environment similar to that in the 

emergency medical center through a multimedia -- combined voice, video and data -- 
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telecommunications link.  The telecommunications link should be available for “anytime-anywhere” 

communication between the remote ambulance or other site and health care providers to ensure rapid 

response communications between EMTs present at the scene and physicians in the hospital 

emergency rooms. 

 

The physical realization of the proposed initial broadband telemedical configuration would be a remote digital 

camera and associated broadband modem-router or transceiver-router in the ambulance vehicle and a  

multimedia-SIP -- based server at the hospital along with an appropriate video display for use by the emergency 

room physician. 

 

Other features such as remote patient monitoring could be added, but the above two elements comprise the 

foundation of the broadband approach.  The basic objective and operating concept is to create a remote 

environment in which an hospital emergency room physician can provide on-site guidance to EMTs in an 

emergency medical situation.  A secondary objective is to allow for seamless collaborative communication 

between the ambulance and the hospital emergency room. 

 

Resource Requirements, Budget and Schedule 

The application would be developed in a three-phase sequence: 
 

 Phase I – Feasibility Study 

 The feasibility study would provide the system specifications based on needs assessment and 

requirements analyses; would design a video conferencing subsystem for emergency medical 

application and a SIP-based multimedia communications and resource management subsystem.   The 

feasibility study would produce a Phase II plan.  The cost of the feasibility study is estimated at   

approximately $80,000 and would require six calendar months to complete. 

 

 Phase II – Prototype Deployment 

The system designed under the feasibility study would be installed in a cooperating hospital 

emergency room and in a single ambulance to verify the functional operation of the system and to 

correct any deficiencies and provide enhancements as may be required.  The cost of this experimental 

deployment is estimated at approximately $120,000 and would require six calendar months to 

complete. 
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Phase III – System Deployment 

 System deployment would provide broadband emergency medical communications throughout a 

selected municipal service area.  Such deployment would be preceded by a training program for 

hospital emergency room staff and EMT personnel. The cost of a full-scale deployment will depend 

upon the number of ambulance vehicles to be served.  Operations center equipment and training is 

estimated to cost about $150,000. 

 

Stakeholder Identification and Application Task Force 

A municipal EMS unit and a hospital emergency medicine department would be the logical partners for this 

application.  Task force members could include emergency medical specialists at the Medical College of 

Wisconsin and EMT training personnel at the Waukesha County Technical College. 

 

Proposal Preparation 

A more detailed proposal containing more technical information could be prepared by the Commission if an 

interested organization would so request. 

 

APPLICATION NO. No. 4 

Homeland Security Monitoring 

An important recent development in communications technology is a growing interest in low power, low cost 

sensor networks.  This interest is now centered on a new IEEE Standard 802.15.4 and its industrial counterpart, 

the ZigBee Alliance.  ZigBee technology was previously referenced in Application 2B, Areawide Traffic Routing.  

In that application, low power ZigBee communications modules were proposed to be used to transmit traffic 

speed information to a central location for traffic routing purposes.  These same low power ZigBee modules could 

be used to communicate sensory data on matters related to homeland security to a central location for recording, 

analysis, and action.  Heretofore, most homeland security funds distributed to states and lower level jurisdictions 

have supported needs for expanded and interoperable telecommunications facilities.  There is, however, a growing 

awareness that widespread sensor networks could play a major role in early warning systems anticipating and then 

responding to a terrorist attack.  Potential homeland security related sensor network applications would include 

instrumentation for detecting nuclear, biological, and chemical attacks.   

 

Need for Application 

Of these three threats to homeland security, the use of “dirty bombs” represents one of the most potentially 

destructive forms of  terrorist attack.  Although weapons grade nuclear materials are heavily guarded, a plausible 

scenario involves terrorists detonating a simple radiological dispersion device (RDD) capable of broadcasting 
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non-fissile, but highly radioactive particles over a densely populated area.  In most cases, a motor vehicle would 

have to be used to transport the device to the target destination.  A widespread sensor network located along 

freeways and major arterials could provide an early warning of the presence of such a threat and also serve as a 

deterrent based on the known existence of such a sensor network.  Radiation monitoring for homeland security 

could justify a regionwide sensor network in its own right but could also serve as the foundation for other 

homeland security monitoring applications. 

 

Description of Application 

The structure of a homeland security sensor network would be similar to the data acquisition portion of the 

dynamic vehicular routing system previously described in this report.  The communications elements of both 

networks would be identical.  They would differ only in the characteristics of the instrumentation employed.  The 

traffic routing systems would employ traffic speed and traffic delay sensing instrumentation.  The homeland 

security monitoring system would employ instruments that measure nuclear radiation.  For this reason, the 

description of the homeland security application will be limited to the instrumentation subsystem. 
 

Instrumentation Subsystem 

Radiation instrumentation development would be based on a cooperative effort with the U.S. Department of Energy 

Los Alamos National Laboratory (LANL).  Recent experimental results of a study carried out at LANL were 

documented in a paper published in the IEEE publication entitled “Computer”.5 While the radiation sensors 

employed were not integrated into a ZigBee packaging, they should lend themselves to such integration.  Because 

LANL is a Federal national laboratory with a research and development orientation, they should be a valuable, 

cooperative, partner for the application.  They also should be well-informed on the state-of-the-art in nuclear 

radiation instrumentation. 
 

Resource Requirements, Budget and Schedule 

This application would also be developed in a three phase sequence: 
 

 Phase I – Feasibility Study 

  An initial feasibility study would be required to develop the system specifications; develop 

preliminary designs of instrument packages for nuclear radiation monitoring; and to develop a 

preliminary design of the communications network required including a central server computer 

system. The feasibility study would also produce a Phase II plan.  The cost of the feasibility study 

is estimated at $120,000.  The study would require eight months to complete. 

 
                         
5 Brennan, S.M. et al, “Radiation Detection with Distributed Sensor Networks” IEEE Computer, August 2004 
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 Phase II – Pilot Network 

  A small pilot network would be deployed with instrumentation, communications and central server 

computer subsystems.  The network would be based on prototype instrument packages and standard 

ZigBee communications modules.  The cost of the pilot network is estimated at $300,000.  Such a 

network would require twelve months to deploy and operate on a pilot basis. 

 

 Phase III – System Deployment 

  System deployment would be scheduled on an incremental basis starting from the Phase II Pilot 

Network.  The cost of a full-scale deployment will depend upon the geographic extent of the 

network and number of sensors.  It is not possible to estimate the cost or schedule of such a 

deployment prior to the completion of the Phase I Feasibility Study.   

 

Stakeholder Identification and Application Task Force 

Given that Federal Homeland Security funding is the most likely financial support source for this application, an 

alliance with a county or municipal emergency management organization would seem most advantageous.  The 

Los Alamos National Laboratory would be the primary technical partner for both instrumentation and background 

information on nuclear radiation.  The Wisconsin Department of Military Affairs, Division of Emergency 

Management would also seem a logical task force member. 

 

Proposal Preparation 

A more detailed proposal containing more technical information could be prepared if an interested organization 

with funding prospects would so request. 

 

APPLICATION NO. 5A 

ZigBee (WiFi5) Sensor Networks for SCADA Applications 

Supervisory Control and Data Acquisition (SCADA) networks have been used to collect operating data and 

provide remote control in municipal water utilities and in electric power utilities for many years.  These systems 

have also found use in wastewater collection networks.  The communication links used in SCADA networks have 

typically been based on traditional telephone line connections.  Such telephone connections are relatively costly in 

terms of the initial investment required and in continuing operating charges.  ZigBee sensor networks, previously 

described for roadway speed sensing and nuclear radiation monitoring, could find wide application in advanced 

SCADA networks.  ZigBee sensor networks could significantly reduce the cost of such networks and allow for 

their extension into areas not previously feasible because of the non-availability of landline telephone service.  

ZigBee networks are applicable in networks with links limited to a maximum of about one-quarter mile.  Many 
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SCADA systems reconfigured in a wireless topology will have much longer links.  To satisfy these longer link 

networks, a different wireless technology, 802.11a (WiFi5) may have to be employed. 

 

Need for Application 

The need for SCADA networks relates to the spatial distribution of facilities in water supply utilities, electric 

power and natural gas utilities, sewerage utilities, railroads and other critical infrastructure systems.  Such 

networks are typically data acquisition networks on the incoming links and supervisory control networks on the 

outgoing links.  For example, incoming data in a water utility application typically relate to water levels, flows, 

pressures and water quality indicators.  Outgoing controls activate pumps and valves at critical parts of the 

distribution network.  Other utility networks follow a similar pattern with incoming data and outgoing controls 

dependent on the characteristics of the network.  The need for, and utility of,  SCADA networks is well 

established.  Their use and the extent of their coverage has been limited only by cost and the availability of the 

land line telephone infrastructure.  The new ZigBee and WiFi5 sensor network technologies are well positioned to 

remove both of these limitations. 

 

Description of Application 

As presently constituted, a SCADA network consists of one or more master terminal units (MTUs) which 

operators use to monitor and control a large number of remote terminal units (RTUs).  Originally developed in the 

1960’s, such networks were typically interconnected through traditional copper line telephone networks.  The 

MTU is often a general purpose computing platform, like a personal computer, running SCADA management 

software.  The RTUs are generally small dedicated sensors or control modules which are hardened for outdoor use 

and utility environments.  In recent years, SCADA link connections have migrated from copper line to fiber optic 

networks which offer electromagnetic interference (EMI) immunity.  Some networks have even been configured 

as self-healing fiber ring networks.  Using fiber optic technology for SCADA networks, however, restricts the 

deployment of the systems.  Bandwidth requirements for SCADA networks are typically quite modest with 250 

kilobits per second usually more than sufficient for most SCADA systems.  The mesh network topologies used in 

most ZigBee networks also makes more efficient use of available bandwidth.  Should there be a need for more 

bandwidth for video or other high speed data transmission applications, the preferred technology would be 

802.11a (WiFi5) which has transmission rate capabilities in the over 5 megabits per second range. 

 

In a typical conversion of an existing SCADA network, the installed instrumentation would stay in place, but 

communications interconnections would change from a telephone wireline to a wireless ZigBee (WiFi5) module.  

The design of the new sensor network would require radio propagation modeling to insure that all RTUs are 

within range of one or more other RTUs for mesh networking.  The objective would be to design and build a 
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robust network with multiple alternate paths to the MTU.  Development of the initial ZigBee networks would also 

require proof of concept mini-network demonstrations on a small-scale.  Such a pilot demonstration would serve 

to identify system problems and allow for their resolution prior to a full-scale deployment.  It is important to 

emphasize, in this respect, that ZigBee or WiFi5 are a new technologies that may be expected to require a 

“shakedown” period.  It is also important to emphasize, however, that both standards technologies have been 

developed by representatives from over 100 electronics manufacturing companies.  Like the Ethernet and WiFi 

technologies before it, the ZigBee and WiFi5 technologies are expected to be reliable, robust, and lead to 

widespread use of sensor networks. 

 

Resource Requirements, Budget and Schedule 

This application would also be developed in a three-phase sequence: 
 

 Phase I – Feasibility Study 

  For an existing SCADA system upgrade an initial feasibility study would be required to develop a 

system specification and to design a mesh network layout that would insure robust multiple 

pathway alternatives from each RTU to the CTU.  The feasibility study would also produce a 

Phase II plan.  The cost of the feasibility study is estimated at $35,000.  The study would require 

six months to complete. 
 

 Phase II – Pilot Network 

  A portion of the existing network would be designated for a pilot demonstration.  Existing 

instrumentation of each RTU would stay in place along with the MTU at the central operations 

center.  Sufficient RTUs would be converted to demonstrate mesh network communications.  The 

cost of the pilot network demonstration is estimated at $25,000 - $55,000 depending on the 

number of RTUs converted.  All converted RTUs would be available for use in the Phase III 

System Deployment. 

 

 Phase III – System Deployment 

  System deployment would be scheduled on an incremental basis starting from Phase II Pilot 

Network.  The cost of a full-scale deployment will depend upon the geographic extent of the 

network and number of RTUs.  It is not possible to estimate the cost or schedule of such a 

deployment prior to the completion of the Phase I Feasibility Study. 
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Stakeholder Identification and Application Task Force 

A logical project sponsor would be a water or wastewater utility.  Since many municipal water utilities have 

developed SCADA systems, they would form the most likely candidates for conversion to ZigBee wireless 

technology.  The Milwaukee Metropolitan Sewerage District would also be a logical project sponsor. 

 

Proposal Preparation 

A more detailed proposal containing more technical information could be prepared if an interested organization 

with funding prospects would so request. 

 

APPLICATION NO. 5B 

Environmental Sensor Networks 

The ZigBee and WiFi5 wireless communications technologies previously described in connection with potential 

applications in transportation and utility monitoring and control could also be applied to environmental sensor 

networks.  Because such environmental sensor networks based on telephone landline connections already exist, it 

was believed advisable to concentrate in this report on the potential for converting these networks to a wireless 

infrastructure prior to expanding the number of monitoring locations or introducing new variables for 

measurement.  With this approach the structure of environmental sensor networks would be similar to that 

described for the SCADA networks.   

 

Need for Application 

Water pollution remains a major problem in the Region.  Sources of water pollution include both point and non-

point sources.  Point sources, such as municipal wastewater treatment plant outfalls, are relatively easy to monitor 

since the source is well defined as to location, as are industrial plants that are potential point sources of toxic 

wastewaters.  Non-point sources, in contrast, are extremely difficult to isolate and control because of their wide 

dispersion and low volumes.  While the original sources are usually small in volume, collectively many small 

sources combine to constitute a major source of water pollution in many areas of the Region.  The predominance 

of non-point sources in current day pollution also derives from the tight control exercised over point source 

pollution sources by Federal and State regulatory agencies.  Distributed low power, low cost sensor networks 

provide a new approach to dealing non-point source water pollution control.  Unfortunately, the sensor technology 

to measure the truly critical water pollution parameters such as bacterial contamination (coliform indicator count) 

and biological oxygen demand (BOD) is not currently available.  It is possible to measure other water quality 

indicators such as temperature, dissolved oxygen and suspended solids.   
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In contrast to water quality indicators, most air quality indicators are currently measurable by “off the shelf” 

instrumentation that can be adapted to the ZigBee packaging configuration.  Air pollution is also characterized by 

both point and non-point sources.  Air pollution is very dependent on weather conditions, so that adverse air 

pollution situations can occur even with no changes in source outputs.  Distributed sensor networks could serve to 

monitor air pollution in the Region to a greater degree than now possible with the relatively small number of 

isolated air quality monitoring stations currently in operation within the Region. 

 

Following the strategy of first connecting existing water and air quality sensor networks, initial emphasis will be 

on the following: 

 

1. U.S. Geological Survey, Flow and Water Quality Monitoring Network 

The U.S. Geological Survey in cooperation with the Regional Planning Commission, the Milwaukee 

Metropolitan Sewerage District, and a number of municipalities operates 32 continuous stream flow 

agency stations within southeastern Wisconsin.  At five of those 32 stations selected water quality 

indicators are also monitored.  These may include specific conductance, dissolved oxygen, percent 

dissolved oxygen saturation, pH and temperature.  Supporting air temperature and barometric 

pressure are also collected at some stations. 

 

The Survey also operates a network of 14 ground water level monitoring stations within southeastern 

Wisconsin some of which utilize electronic recording equipment. 

 

2. Milwaukee Metropolitan Sanitary District (MMSD) Water Quality Monitoring Network  

The Metropolitan Sewerage District operates five continuous water quality monitoring stations within 

the greater Milwaukee area.  The selected water quality indicators monitored include specific 

conductance, dissolved oxygen, and stream stage. 

 

The District also monitors flow at 300 locations in the District sewerage system. 

  

3. Wisconsin Department of Natural Resources Air Quality Monitoring Network 

 The Wisconsin Department of Natural Resources operates 14 air indicator quality monitoring stations 

within the Region.  Air quality indicators measured include ozone, particulate matter, solar radiation, 

temperature, wind direction and speed, carbon monoxide, nitrogen oxide, nitrogen dioxide and oxides 

of nitrogen, air temperature and barometric pressure. 
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Description of Application 

The converted water and air quality networks would function like the inbound data acquisition links of a SCADA 

network.  Existing monitoring stations would function as remote terminal units sending their data to a master 

terminal unit (MTU) or its equivalent.  As in the SCADA networks, the installed instrumentation would stay in 

place with the interconnection changed from a telephone line to a ZigBee, or WiFi5, module.  Existing 

instrumentation with no communications link would be interfaced to the appropriate wireless communications 

module. 
 

Resource Requirements, Budget and Schedule 

 Phase I – Feasibility Study 

  For an existing water or air quality system conversion, an initial feasibility study would be 

required to develop a system specification and to design a mesh network layout that would insure 

robust multiple pathway alternatives from each RTU to the CTU.  The feasibility study would 

also produce a Phase II plan.  The cost of the feasibility study is estimated at $35,000.  The study 

would require six months to complete. 
 

 Phase II – Pilot Network 

  A portion of the existing network would be designated for a pilot demonstration.  Existing 

instrumentation of each RTU would stay in place.  A central master terminal unit (MTU) similar 

to those used in a SCADA system would be installed as required.  Sufficient RTUs would be 

converted to demonstrate mesh network communications.  The cost of the pilot network 

demonstration is estimated at $25,000 to $55,000 depending on the number of RTUs converted.  

All converted RTUs would be available for use in the Phase III System Deployment. 

 

 Phase III – System Deployment 

  System deployment would be scheduled on an incremental basis starting from Phase II Pilot 

Network.  The cost of a full-scale deployment will depend upon the geographic extent of the 

network and number of RTUs.  It is not possible to estimate the cost or schedule of such a 

deployment prior to the completion of the Phase I Feasibility Study. 

 

Stakeholder Identification and Application Task Force 

The existing network managers, - the U.S. Geological Survey, Milwaukee Metropolitan Sewerage District, and 

Wisconsin Department of Natural Resources are potential sponsors for this application.  The U.S. Environmental 

Protection Agency should also be involved.  
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Proposed Preparation 

A more detailed proposal containing more technical information could be prepared if an interested organization 

with funding prospects would so request. 
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SEWRPC MEMORANDUM Report No. 164, 

POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS  
FOR SOUTHEASTERN WISCONSIN 

 
Chapter IV 

 

PUBLIC ENTERPRISE NETWORKS PROGRAM INITIATION 

STRATEGIES 
 

INTRODUCTION 

This chapter sets forth a strategy for creation of the public enterprise networks described  in Chapter III.  Creation of 

each network will require the preparation of an implementation plan by a sponsoring agency.  The Regional Planning 

Commission would assist the sponsoring agency in the development of the implementation plan.  Identification of 

such an agency and the pursuit of that plan will be the key to program initiation and network development in the 

public enterprise area. 

 

APPLICATION NO. 1 

 

Public Safety-Emergency Response Telecommunications Networks 

Although public safety networks typically serve at least three functions in each jurisdiction -- law enforcement, fire 

and emergency medical services -- law enforcement personnel usually control the specification and purchase of the 

equipment concerned.  Therefore, law enforcement agencies are the most logical sponsor of any effort to create a 

public safety-emergency response telecommunication network involving the new technology.  Some jurisdictions 

may also employ a general government telecommunications specialist who would have to be involved as co-sponsor 

in the creation of any advanced public safety-emergency response telecommunications networks. Still other 

jurisdictions may subcontract both the installation and maintenance of their public safety-emergency response 

telecommunications networks to a third party private company.  In such cases this third party organization may also 

have to be involved in the planning for any new telecommunications system initiatives.  Such organizations could 

include a county wide communication services division, an effective way of providing for telecommunication 

services of all kinds within a county.  In each case, the chief executive – county executive, mayor, village president 

or town board chairman -- should express the desire to proceed with the needed implementation planning and 

designate the key participants in the public safety-emergency response network planning process. 
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Currently, many governmental jurisdictions, particularly counties, within the Region are in the process of upgrading 

their existing wireless radio systems.  Most of these systems operate in either the 150 MHz or the 800 MHz band.  

Upgrades of these systems may involve public expenditures of five to ten million dollars.  With the advent of new 

technologies such as WiMAX, the question arises whether these expenditures are in the long term public interest.  

Future broadband networks may be expected to provide voice, video and data services in one network using 

standards-based equipment.  Public safety-emergency response telecommunications networks, however, often 

involve life or death situations demanding the highest level of network reliability.  For this reason, it is 

recommended that public safety agencies transition in stages to multimedia broadband public safety-emergency 

response networks.  The first stage should emphasize the use of the new broadband network technology as a 

supplement to current voice networks for high speed data transmission.  Data communications networks are usually 

not as time-sensitive as voice networks.  For this reason, they provide a good proving ground to demonstrate system 

capabilities and to identify and remedy deficiencies prior to expansion into voice and video services.  These later 

services are more time sensitive and more crucial to rapid decision making in the operation of public safety-

emergency response agencies. 

 
Advanced public safety-emergency response networks represent a major area of opportunity in the development 

of public enterprise telecommunication services.  The need is well established. The current homeland security 

environment has accentuated that need.  Funding also does not seem to represent a major obstacle, given the 

availability of Federal homeland security funding, and the demonstrated willingness of elected officials to provide 

local funding.  Therefore, project initiation efforts in the public safety-emergency response networks area should 

have a high priority within the Region. 

 

 

APPLICATIONS NO. 2A AND 2B 

 

Transportation Networks 

Application 2A, Centralized Freeway Traffic Control, and Application 2B, Areawide Traffic Routing both 

involve the Wisconsin Department of Transportation as the potential project sponsor.  Obtaining support for these 

projects should involve direct meetings with appropriate personnel from the Department central and district 

offices. 
 

First priority should be given to the centralized freeway traffic control application (Application 2A).  The need for 

this application was recognized by the Regional Planning Commission as far back as 1988 as described in  

Chapter III.  A Commission staff technical memorandum describing the adaptive control technology proposed to 
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be used in this application was prepared early in 2005.  That memorandum could serve as the basis for the needed 

interagency staff meetings and the preparation of a more detailed proposal. 

 

A project involving Application No. 2B, areawide traffic routing, should also be of interest to the Wisconsin 

Department of Transportation since it provides a means for more efficient utilization of the existing road network.  

Because it involves a longer development period with new forms of instrumentation, it would seem prudent to 

initiate this project with the conduct of the Phase I feasibility study. 

 

APPLICATION NO. 3A 

 

Telemedical Home Health Care Application 

Government-based home health care is generally provided at the County level by a department designated as 

“health services” or its equivalent.  The best candidate project sponsor would be a county having a home health 

care organization that would recognize the potential benefits of productivity improvement through broadband 

communication with an emphasis on videoconferencing.  The primary challenge in home health care today is to 

provide high quality home care, with limited resources.  There are strong reasons to believe that high quality 

videoconferencing supported by computer-based resource management can improve the productivity of home 

health care.  Most home health care is funded by Medicare which usually pays a fixed monthly amount for each 

patient depending on medical condition.  If the quality of home health care can be maintained and improved with 

fewer home visits, then the productivity of the operation is improved.  The other major medical payer, Medicaid, 

is already funding video-conferencing in Wisconsin in recognition of its cost-saving characteristics.  It should not, 

therefore, be difficult to argue the benefits of broadband-based teleconferencing in home health care.  To expedite 

the initiation of a broadband home health care project in the Region, use of current wireline and wireless 

broadband services should be the first choice.  Waiting for future higher speed networks is not necessary since the 

quality of videoconferencing can be substantial at even the low end of broadband transfer rates. 

 

Having identified a county with interest in telemedical home health care, a successful program will require the 

active cooperation of at least two other partners:  a wireline service provider to furnish the broadband link for a 

video-conferencing demonstration in Phase I, and telecommunications manufacturer to provide a SIP server and 

to manage the video-conferencing sessions.  The Phase I video-conferencing demonstration will be a key factor in 

retaining the interest of the county partner in support of Phase II which will require a larger financial commitment 

than Phase I. 
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APPLICATION 3B 

 

Pre-Hospital Emergency Medical Services (EMS) 

EMS organizations exist in most village, cities or towns usually in connection with the local fire department.  The 

first challenge is to fund local EMS organizations interested in broadband wireless communication as a means to 

improve EMS outcomes.  The second challenge is to find a broadband wireless service provider.  The requirement 

for mobility rules out wireline networks.  Under the current situation in Southeastern Wisconsin, there are two 

options for a wireless broadband network:  use of a planned county or municipal WiMAX public safety network, 

or a cooperative arrangement with a commercial wireless service able to provide advanced 3G versions of CDMA 

or GSM-UMTS technologies. 

 

The first choice would probably result in a faster data transfer technology.  It would also help support and justify 

county or municipal adoption of WiMAX technology.  On the negative side, it would probably delay the initiation 

of any project until a county or municipality proceeds with installation of a high technology public safety 

network.  The second of the above alternatives would provide an earlier start to the program.  It would also allow 

for a greater choice of EMS organizations throughout the Region.  The unknown involved would be the true 

broadband capabilities of the service provider network. 

 

Perhaps the greatest challenger of all for this application is the source of funding.  There is no obvious provider of 

financial support. 

 

APPLICATION NO. 4 – HOMELAND SECURITY MONITORING 

 

Initiating this project should follow two paths – the fastest of which would be an emergency management agency 

in one of the counties.  The second of which would be the Los Alamos National Laboratory (LANL).  LANL is 

needed not only for their technical expertise in nuclear instrumentation, but also for knowledge of potential 

funding sources.  LANL may be able to fund the project itself, or guide the project sponsor and Commission to 

funding sources known only by them.  LANL may also be looking for a metropolitan area in which to 

demonstrate the first deployment of such a network. 
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APPLICATION NO. 5A 

 

ZigBee  or (WiFi5) Sensor Networks for SCADA Applications 

The adoption of existing supervisory control and data analysis (SCADA) applications may be one of the first 

public sector applications relatively readily initiated.  If a municipal water or wastewater utility is cognizant of its 

current telephone line charges, the financial returns of converting to wireless service should be apparent.   

 

APPLICATION NO. 5B 

 

Environmental Sensor Network 

This application initiation involves working with other government agencies such as the U.S. Geological Survey 

and Wisconsin Department of Natural Resources.  The technical approach and financial returns based on current 

telephone line charges would be exactly the same as for the SCADA networks.  Such similarity is not surprising 

since these environmental sensor networks are partial SCADA networks featuring the data acquisition side, but 

not the supervisory control side of a SCADA network.  Funding this application may be difficult. Counties and 

municipalities are usually receptive to making investments with a short payback period.  Federal and State 

agencies may not be as conscious of the cost savings possible. 
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SEWRPC MEMORANDUM Report No. 164, 
POTENTIAL PUBLIC ENTERPRISE TELECOMMUNICATIONS NETWORKS  

FOR SOUTHEASTERN WISCONSIN 
 

Chapter V 
 

SUMMARY 
 
 

This memorandum report has described eight potential public enterprise telecommunications networks for 

southeastern Wisconsin that if made operational could contribute significantly to the improvement of government 

services while reducing capital infrastructure and operating costs.  The potential public networks include: 

 

1. Public Safety Wireless Communications 

 Public safety wireless communications networks serve important public functions in areas such as law 

enforcement, fire fighting, and pre-hospital emergency services.  Current networks that provide 

primarily voice communications are in a state of transition from circa 1980s analog technology 

furnishing voice and slow data transmission to new advanced multimedia broadband communications 

delivering high speed data transfer, high resolution video, and synchronized multimedia 

communications.  New wireless technologies such as WiMAX offer the opportunity to achieve these 

with relatively modest infrastructure investment. 

 

2. Centralized Freeway Control 

 The Regional Planning Commission has long advocated centralized freeway traffic control based on the 

overall status of the network at a given moment of time.  The objective is to minimize travel times for 

vehicular freeway users.  Such centralized freeway control has also been a major goal of the Federal 

Intelligent Transportation Systems (ITS) initiative.  A major void has been a lack of system-wide traffic 

control algorithms that reflect the complexity of a metropolitan freeway network.  A new approach to 

algorithm development for centralized ramp metering control based on adaptive control technology has 

become available.  A detailed description of the design approach has been prepared and is ready for 

presentation to the Wisconsin Department of Transportation as a potential project sponsor. 

 

3. Areawide Traffic Routing 

 Many motor vehicles are now equipped with satellite-based global positioning instrumentation (GPS) 

and navigation computers that can determine the minimum travel time from a current location to any 
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selected destination.  Currently, link travel times are based on posted speed limits.  What is lacking is 

information on the current travel times actually experienced by drivers especially during periods of 

congested traffic:  The proposed system would measure vehicular speeds and intersection delays on all 

major arterial links using new infrared speed detection devices.  An area wide sensor network would 

transmit the speed and delay information to a central information system for processing and distribution 

to area motor vehicles through existing cellular wireless networks.  Suitably equipped motor vehicles 

could then determine their minimal travel time path to any destination in the Region.  As the number of 

Global Positioning System-based and navigation computer-equipped vehicles increase, such minimum 

time travel will facilitate optimal use of the regional road network.  The Wisconsin Department of 

Transportation would be a logical project sponsor. 

 

4. Broadband Telemedical Home Health Care 

 As health care costs continue to rise and the population ages, the importance of home health care as an 

alternative to hospitalization and nursing home care is receiving increased attention.  Broadband 

communications offers potential for improving the efficiency of home health care.  Medicare, the 

primary funds provider for home health care, pays a fixed amount monthly for each home patient.  The 

center of home health care is the nurse visit.  If the number of home visits can be reduced using high 

quality video-conferencing while still improving care quality, then the overall efficiency of home health 

care will significantly improve.  Each nurse will serve more patients, but with more frequent video-

conferencing daily contact for better medical outcomes at reduced costs. With the increasing spread of 

broadband communications services in the Region, the infrastructure is present to establish broadband-

based telemedical home health care with interested county health departments and other agencies in the 

near future. 

 

5. Pre-hospital Emergency Medical Services 

 Rescue squad ambulance services have improved significantly particularly since the Vietnam War where 

it was learned that on-the-scene medical procedures could save lives.  Emergency medical technician 

(EMT) training has also advanced both in scope and quality so that many lives are saved by the rapid 

and skilled actions of EMTs at the scene of an accident or other medical emergency.  Even with these 

advances, however, there is still a great need for improvement in the outcomes in medical emergencies.  

Nationally, the odds for saving an emergency patient is cases of stroke or cardiac arrest are still poor.  

Ambulance-based EMTs could benefit significantly from on-the-scene video-conferencing with the 

emergency department of the destination hospital.  Such conferencing could bring the best medical 

talent to bear in emergency situations where minutes may have life or death implications.  This 

application could be launched in the near future in cooperation with a regional emergency medical 
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services group in any of a number of municipalities along with a wireless service provider moving 

into 3G quality video communications.   

 

6. Homeland Security Monitoring 

 One of the most potentially destructive threats to homeland security would involve the detonation of a 

simple radiological dispersion device capable of broadcasting non-fissile, but highly radioactive 

particles over a densely populated area.  Such a “dirty bomb” would require transport in a motor 

vehicle to the target destination.  A new sensor network communications technology called ZigBee, 

(IEEE Standard 802.15.4), could serve as the infrastructure to detect and report the arrival of such 

vehicles to a metropolitan emergency management center for an action response.  Instrumentation 

developed at the Los Alamos National Laboratory in New Mexico could serve as the sensors for this 

network.  Funding may be available from either the U.S. Department of Energy or the U.S. 

Department of Homeland Security. 

 

7. SCADA Networks 

 SCADA - for supervisory control and data acquisition - networks are widely used in water, 

wastewater, electric power and other utilities to control widely disbursed water, wastewater and 

electric infrastructure systems.  These networks collect operational data and allow for the remote 

control of pumps, valves, switches and other actuators.  SCADA data communications are generally 

currently based on leased telephone lines.  A change to advanced, secure, reliable and robust wireless 

communications technology may be expected resulting in significant savings on line charges and 

allow for the low cost expansion of these networks.  This application may be one of the most readily 

implemented public sector applications because of the strong economic justification. 

 

8. Environmental Sensor Networks 

 The U.S. Geological Survey operates a 32 station stream flow and water quality sensor network in the 

Region.  The Wisconsin Department of Natural Resources similarly operates a 14 station for air 

quality monitoring network.  Both of these networks could be converted to advanced wireless 

networks at significant savings to the public agencies concerned in the same manner as the utility 

SCADA networks using the same wireless technologies.  These agencies should be asked to 

determine if they are willing to support and finance such a conversion. 

 

For each of the above potential public enterprise network systems, the need for the application was 

defined along with a description of the network and how it would operate.  Preliminary schedules, 

budgets and staged project plans were also described in some detail.  Potential project sponsors were 
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identified.  Initiation of any of the projects will rest with interested project sponsors.  The Commission 

would, on request, assist such sponsors in project implementation. 

   

   

KWB/lgh 
08/26/05 
#111503 V2 - T/C MR No. 164 - Chapter V Summary 
 



 
 
 
 
 
 
 
 

Appendix B 
 
 

APPLICATION NO. 6 

 

Insert To Chapter IV, Page 51 
and 

Insert to Chapter V, Page 59 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#112299 V1 - T/C Application No. 6 



INSERT TO CHAPTER IV 
 

APPLICATION NO. 6   

 

Distance Learning For Public Safety Personnel 

Fire fighters and emergency medical technician (EMT) personnel in the Region’s municipalities 

and towns are required to complete 150 hours each year of continuing education in their 

respective specialties.  Currently such continuing education and training are carried out at various 

locations such as one of the branches of the State technical college network and University of 

Wisconsin Extension System.  Such classes typically involve moving fire or EMT personnel with 

their fire or EMS vehicles to these locations for classes.  A potentially cost saving alternative 

would bring the class to the various Fire-EMS stations using broadband communications 

networks and the new Session Initiation Protocol (SIP).  This approach would allow for the 

optimal use of educational resources by directing various sources of information and knowledge 

to the dispersed public safety student groups in their home fire house environments. 

 

Need for Application 

Distance learning is an important educational application of broadband telecommunications. 

Although distance learning is possible even at dial up data transfer speeds, remote quality 

educational presentations require high quality video.  There also is a need for multi-party 

connectivity for education/training sessions.  Even though a class session may originate from a 

single primary source, secondary sites such as other fire stations or hospital emergency room 

facilities may strongly support education/training objectives.  The proposed broadband/SIP-based 

system would have the capability to provide these communications services. 

 

Description of Application 

This distance learning application would have a structure similar to that of the home health care 

application with broadband communications and a Session Initiation (SIP) server computer as the 

key elements.  It differs in the need for a classroom type video display and the potential multiple 

party conference aspects of the application.  These features do not affect the basic design of the 

application nor should they require any special software programs to implement the application. 



Resource Requirement, Budget And Schedule 

 

Phase I – Feasibility Study 

A Phase I feasibility study would develop a system specification that would define the 

communications and network management requirements of the application.  The study would also 

produce a Phase II/III plan.  The cost of the feasibility study is estimated at $40,000.  It would 

require six months to complete. 

 

Phase II – Pilot Network 

A pilot network involving one education source such as the Milwaukee Area Technical College 

and a single fire station would be deployed along with two to three alternate secondary sources to 

verify system operation.  The cost of this test experiment would be about $60,000 and require 9 

months to complete. 

 

Phase III – System Deployment 

System deployment would be incremental in nature adding fire stations and education sources 

consistent with the ability of staff to train participants in the use of the system.  Deployment costs 

and schedule would be estimated as part of the Phase I feasibility study. 

 

Stakeholders Identification and Application Task Force 

The Regional Telecommunications Commission would be a logical partner for this application.  

This north shore Commission has previously submitted a grant proposal for this application. 

 

Proposal Preparation 

A more detailed proposal to obtain funding could be prepared by the Regional Planning 

Commission in cooperation with the Regional Telecommunications Commission. 



INSERT TO CHAPTER V 

 

9. Distance Learning for Public Safety Personnel  

Fire fighters and emergency medical technician (EMT) personnel in the Region’s 

municipalities and towns are required to complete 150 hours each year of continuing 

education in their respective specialties.  Currently such continuing education and 

training are carried out at various locations such as one of the branches of the State 

technical college network and University of Wisconsin Extension System.  Such 

classes typically involve moving fire or EMT personnel with their fire or EMS 

vehicles to these locations for classes.  A potentially cost saving alternative would 

bring the class to the various Fire-EMS stations using broadband communications 

networks and the new Session Initiation Protocol (SIP).  This approach would allow 

for the optimal use of educational resources by directing various sources of 

information and knowledge to the dispersed public safety student groups in their 

home fire house environments. 
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