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Preface

In completing this local evaluation, we reviewed goals and documented how the goals
were met or why they were not. This was done dyitie planning, procurement, and
implementation process used in continuing the “Wsin State Patrol Mobile Data
Communications Network Phase I™2allocation system infrastructure upgrade.

This report also presents a project overview, engks and lessons learned for
implementation of ITS support equipment and tecbgiels for the “Wisconsin State
Patrol Mobile Data Communications Network Phas&1f" allocation data system.
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Executive Summary

The Wisconsin Department of Transportation (WisD@a3 implemented a statewide
digital microwave backbone infrastructure thatsgdito transport communications voice
and data information for 172 public safety agentiesughout the State of Wisconsin.
The information that is transported on the microgvaystem includes but is not limited
to: routine daily voice communications, incidentoe communications, driver license,
license plate, criminal history, road sensor anch@ercial Vehicle Information Systems
and Networks (CVISN) information. Other low bandtin roadway data that has or will
be earmarked for transport by the statewide backlntfrastructure are included as well.
The transported information is or will be availaldelransportation Operating Centers
(TOC), dispatch centers, public safety vehicles emérgency management centers.

The reason this funding was requested is that tis®@T needed to expand and upgrade
the statewide backbone infrastructure into in rarabs that presently do not have radio
coverage. Public safety agencies in these aresmtaccess the information that is
available to agencies within the radio coveragasaraviost of the information that is
transported on the backbone infrastructure iswftecal nature. Agencies not able to
receive the information that is pertinent to ttaativity at any given time have a
substantial safety risk. This risk does not offitgc the agency itself but also affects the
general public of which some portion is involvediiost incidents either directly or
indirectly. Part of the reason for the criticatura of the coverage in rural areas is that
many times public safety personnel work alone. iffdvdly help comes from the
information that they can receive from the radimoaunications infrastructure they
operate on. The statewide microwave backbonesttreture allows them access to any
information they need to efficiently and safelyfpem their duties.

The financial approach that WisDOT took was that36% match to the ITS grant
would consist of funds taken the Wisconsin StateoPa8ureau of Communications
(BOC) base budget and the WisDOT capital budgetrabered for the needed tower
sites.

The participating agencies were the Federal Highé@yinistration and the Wisconsin
State Patrol. No other agencies had any involvémethe “Wisconsin State Patrol
Mobile Data Communications Network Phase [I* Z&llocation project although dozens
of agencies will reap the benefits of this projeEhe State Patrol operates and maintains
the statewide microwave backbone infrastructurevaifiananage the integration of the
components of this project into this infrastructufiene agencies that will operate off of
the sites that are a part of the “Wisconsin StatedPMobile Data Communications
Network Phase II”?' allocation have full access to all available infation. This

project will be included in the whole as additiot@ler sites and microwave paths in the
statewide microwave backbone infrastructure.

The funds for this project were used to purchasentttessary radio communications
equipment needed to create a microwave path torsowehe areas not presently in radio
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coverage. This includes power backup generatqspment huts, tower strengthening
accessories, VHF base and repeater stations, naeeterminals, interface cards,
microwave dishes, waveguide, feedline, VHF antenalasms and security equipment.
This equipment was installed at tower sites theluohe Marinette, Cato, Brussels,
DePere, Harbor, Ridgeville, La Crescent, Black Rra&lls, Nelson, Osseo, EImwood,
Prescott, Baldwin, Chippewa Falls, Squirrel HilkaBdon, Fence, Lakewood and
Lookout Mountain.

A structured procurement and implementation proeessinitiated with the following
major tasks.

Requirements assessment and statement of needs
Procurement plan

Deployment alternatives

Specifications Development

Procurement

Implementation

Test

Training (if needed)

Maintenance and Warranty

The Bureau of Communications (BOC) began this ptajeNovember of 2004 by
assessing what the needs were at the various tt@erthat support the mobile data
system. This assessment was performed by theitatfield supervisor in each of the
three technical areas in the state. These supesvicund 12Zites out of the 69 sites we
occupy required some substantial equipment or maamtce upgrades.

During the procurement planning process we semamtethe type of equipment and
services we would order with the federal funds fitwie tower site funds that we would
use for the state match money. Several differghsjpecification documents had to be
prepared.

In December of 2004, the procurement process vaatedtto purchase the necessary
equipment and crews to perform the tasks attaah#tetupgrade of this system. The
first procurement was for tower crews because # wgerative that with winter getting
set to move in we should get as much of the towskwlone as possible in the early
stages of the project.

During the time from December of 2004 to March 80 equipment and services were
procured and construction and installs were coraglefTesting was done as each
segment was completed.
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Background

In the State of Wisconsin there always have beeasawvhere the public safety agencies
in the state could not have contact with anothenag. With the increase in highway
traffic over the years and the increase in crinag tame with it, there was a serious need
for better communications among these agencies. State promoted scenarios that
allowed public safety agencies in the state talhstatewide emergency channels in
their mobile radios, supported counties in efftoteave mutual aide base stations
installed at various critical tower sites throughthe state and supplied state agencies
with additional subscriber equipment for use inrdgs and municipalities where they
operate on a different frequency band. There wasedimited success with these
programs.

In past years there were only voice radio commuiaioa systems in the state. Agencies
were entrenched in their stand-alone conventioysiems. Agencies just didn’t want to
give up their autonomy. As the state started prapfor a pilot system test of mobile
data technology we could see opportunity developiritave a statewide system
backbone that any public safety agency in the staiél access.

The first mobile data pilot materialized in the W@T in April of 1991. This pilot

system was designed and implemented by the Stata,FBureau of Communications.

It consisted of 2 mobile data terminals, 2 bastosts located at strategic tower sites and
an in-house router. The cost for this first pik@s very minimal. Mobile data proved to
be a very useful technology. The next step wasmptement a second pilot that included
70 mobile data terminals, 6 base stations locaténlgh traffic areas and a vendor
manufactured backbone. This implementation hamsaaf approximately $300,000.00.

In May of 1996 a Memorandum of Understanding (MQ\@ds executed between the
Wisconsin Department of Administration (DOA) anddDOT allowing WisDOT to
install and operate the Mobile Data Communicatieystem (MDCS) in the State of
Wisconsin. The DOA provided initial funding of $80,000.00 for system
implementation. The implementation process wagateid at the end of May, 1996 and
completed in October, 1996. Two antennas and @ $tation were installed at each of
48 tower sites that were either owned or leaseéd/ispOT.

In August, 1998 we converted the system from maialie terminals to mobile data
computers. At this time we changed the name ofilta system to the Mobile Data
Communications Network (MDCN). The detach andahgtrogram was implemented
over a period of 2 years. As of today all usershensystem have full computing
technology in their vehicles. WisDOT had contraotplace for any subscriber
equipment needed by the users. All public safggnaies can purchase off of these
contracts. The WisDOT still operates, maintaing expands the system to
accommodate users throughout the State of Wiscorgiesently there are 1723 Federal,
State, County Municipal, Tribal Nation, and Milyeaigencies utilizing the system in all
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types of public safety activities. The systemoigting crucial public safety information
between 1490 in-vehicle computers and 3189 udemsh month of the last 4 years has
seen a steady increase in the number of agengjesstng access to the system. To date,
100% of the funding for the backbone equipmentfandubscriber equipment for the
state agencies has come from the State of Wiscoii$iis grant provided the funds the
state used to purchase the backbone equipmens tinatalled at the tower sites.

Because the terrain in Wisconsin is less than aeigiifor wireless communications in
some rural areas, the need for additional towes sihd equipment is becoming crucial.
It is becoming increasingly more difficult to accormdate communities in rural areas
where we do not have adequate coverage. Thelstatepgraded, replaced or added
many tower sites it owns. There is also a contiswsearch for tower sites where we can
lease space on the tower and in the associatedregnt building. We have agreements
in place with several tower owners that are williogllow us use of their facilities. The
more serious problem is that the state has no rnots biennial budget for the
equipment needed to outfit these sites. As loniassituation persists, these rural
public safety agencies and agencies asked to hefp at an incident, in many cases,
have poor interoperability. When there is an ieoitthat requires substantial agency
support the usual means of communication fail.| glebnes are the first to get tied up
and then the normal operating channels on the pahfety voice systems get convoluted
with agencies walking on each other. The onlyghhmat is normally still available is the
MDCN. The public safety personnel on hand can agesgach other and their control
center as well with pertinent information. The tohcenters can message all the mobile
computers at the same time with no fear that somdain’t get the message. Of course
this means that the vehicle must have a mobile cten@nd the incident cannot be in an
area where there is no radio coverage. We knowan# control where an incident will
be so we are making every attempt to assure seanalé® coverage where an incident
might happen. The MDCN provides much more thasdtiority text messages. The
opportunity to access driver information, vehicieormation, criminal history, roadway
data and CVISN will enhance the capabilities oflmusafety agencies and establish a
safer working environment. Even though these tffoave proven themselves to be
successful, the main issue remained. This issteifact that there are areas of the state
where we still did not have any equipment and/aretoto supply the needed coverage.

Now that WisDOT has realized the importance ofvailhg public safety personnel access
to useful information in their vehicles, the WisD@as seen the need to expand the
opportunities for them to receive even more datiais is why WisDOT has allowed the
statewide voice and data backbone network to be fasdransporting low bandwidth
data from the road sensors and the CVISN progtdanime, the availability of the
backbone could be further expanded. The “Stat@Pdbbile Data Communications
Network” project for which this request was madd priovide opportunity for agencies

in rural areas to have access to this informatsowaell.
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Evaluation Plan

Teams:

We had three evaluation teams. The first teamfarathe northeastern area of the state
and included a technician supervisor and threenie@ns. The second team was for the
western area of the state and included a technstiparvisor and three technicians. The
third team was for the southern area and includedtanician supervisor and four
technicians. We had the three teams so we cotildiffierent perspectives on items like
user satisfaction, implementation difficulties, densupport and quality of operation.

Strategy:

Our strategy was to set several goals. Some wemmmended for this project by
FHWA and others were goals that were importantstasithe implementers and
managers of the system and its components. THe geaset are as follows:

Safety, Mobility, Efficiency, Productivity, the emgnment, customer satisfaction,
meeting timelines, quality, uniformity, and futue®pansion.

Safety — How will the upgrade of these tower gites/ide a safer work environment for
the officers using the network and a safer tramglrenment for the general public?

Mobility — How will we be able to provide increaseubility for the officers using the
network?

Efficiency — Do these upgrades provide the levadf€iency that we anticipate?
Productivity — How will officer productivity be aftted?

The environment — There is no environmental impéteiched to the implementation of
any of the components for this project.

Customer satisfaction — What is the customer resptmthe upgrades afforded us for
this project?

Meet timeline — What are the issues that couldcaffer timeline and how do we work to
keep them to a minimum?

Quality — How do we assure the quality of consiarcand service required of the
vendors?

A. Measurable Quality of Operation — Are the gabans load testing to the expected
levels, are the base stations and microwave tetsnapeerating flawlessly during daily
routine operations as well as during a criticaldeat and are the air conditioners and
heating units keeping the equipment huts at thpgrseasonal temperatures?
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B. Measurable Quality of Construction — Is thelguaf construction of the equipment
huts, concrete slabs for huts, towers, tower erdrarats and fences acceptable.

C. Measurable Redundancy — Are the redundant mavre terminals, backup
generators and transfer switches providing theckwigy needed for seamless operation?

D. Measurable Customer Satisfaction — Is the lefrelistomer satisfaction where we
feel it should be and, if needed, what can we dmfwove it?

Uniformity — Is there a way to assure that theahation of the various equipment is
uniform throughout the state?

Future Expansion — How does this project guaraiuiieee expansion?

Project Overview

The funding of the project was crucial to continesgansion of the MDCN to
accommodate access by Federal, State, County, Mahid@ribal Nation, and Military
public safety agencies in rural areas, and to peirmproved voice communications for
these public safety agencies that may be operatitigese poor coverage areas. The
network that was in place, consisted of 69 towsstonnected together by digital
microwave. The 3 main backbone legs are 1 DS3landtubs were anywhere from 1
T1to 48 T1. At each tower site there was a 10fd MidF base station and a 6 db gain
antenna. Prior to this FHWA funding the State as®@nsin had funded 100% of the
MDCN backbone and all the subscriber units forestafencies on the system. Federal,
County, Municipal, Tribal Nation, and Military publsafety agencies are required to pay
for their own subscriber equipment and will conérta in the future.

This expansion project was necessary to provide @m/erage in areas where the 69
sites presently in use do not. For the State &cdfisin to have the type of coverage that
is needed by public safety agencies operatingdrstate, it is imperative that the goal be
for some limited hand-held two-way radio coveradepreliminary engineering study
demonstrated the need for a minimum of 60 addititoveer sites to provide this kind of
complete coverage. Approximately 20 more trangmireeceiver sites and 40 receiver
only sites could accomplish our goal. The fundmgthis project has moved us closer to
this goal.

Do to the uneven terrain in the State of Wiscoitssmimpossible to get adequate
coverage with the present number of sites. Wevar&ing diligently with Federal, State,
County, Municipal, Tribal Nation, Military and thgivate sector to build or rebuild
towers and buildings or lease space in buildingstawers owned by other agencies. On
occasion we have been able to swap space theydeeder sites for space we needed

in their sites. Once these sites were in placdadkto purchase the backbone equipment
needed for system operation. This equipment iredwglich items as tower sites (if none
were available for lease in the area), tower gii&lings or prefab huts (if none were
available at the tower site chosen), base statfoeplencies, antennas, coaxial cable,
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cavities, microwave terminals, waveguide, dishegrgency power generators, alarm
equipment, interface cards and any other equipreatcessories needed to implement
voice and data communications in the specified. alidgese sites and equipment were
fully integrated into the present 69 site systeat gupports the voice and mobile data
communications.

The FHWA funding for this project allowed us to fiisome of what we call “filler
sites”. These sites are located in rural aredseo$tate and did not have reasonable
mobile data or voice communications coverage. fillee sites were prioritized and the
areas with the greatest need were picked for tioiggt. These sites do not stand-alone
because they are connected into the statewide aodenobile data backbone network
with access to all the available data and 172 aigencies on the system. Because the
filler sites are connected to the network the dadrgpportunity for other applications are
opened as well. Because of this funding, dozerssnaill rural communities now have
the opportunity to access the statewide voice aobilendata backbone network.

The specific agency requesting access to the sysi@sh purchase and maintain their
own subscriber equipment that includes the comgated mount), appropriate interface
and appropriate mobile radio.

Requirements assessment and statement of needsn assessment of the conditions at
each of our 69 tower sites was performed by theetlevaluation teams. Each team
assessed the conditions of tower sites in thelmieal region. They rated the condition
of the tower itself, the condition of the equipmbntlding, the need for equipment and
the need for security upgrades. Special consideratas given to sites that were in areas
where there was little or no mobile data or voiecenmunications coverage. Through the
evaluation and prioritization process 12 more sitese picked to be a part of this

project.

Procurement plan: The procurement plan was to purchase the tworadip
equipment with the State match money and to puectiestower site upgrade items with
the FHWA grant funds.

Deployment alternatives: We had a couple deployment scenarios. Theviiastto

wait until all the site upgrades were completed #ueah install the two-way radios. The
second was to start installing the radios whileupgrades were going on. The second
scenario became the choice because we soon redietethost pieces of the total
implementation were going to have interruptiortsmade sense to simply implement
whatever was available to try and keep the time far completion to a minimum.

Specifications Development:The specifications development process went bt
expected as most of the specifications for theouarequipment and services we needed
were already well documented. We did a little tkileg and they were ready for the bid
process.

10
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Procurement: The standard State of Wisconsin bid process wad.uThe bid
specifications were sent out to the known vendodsosted on the State vendor net web
page for any other vendors that were interestdudding.

Implementation: This is where everything started to get excitifigne deployment
scenario we chose definitely turned out to be tilg approach that would work. We had
numerous delays due to wrong equipment being stijmmpiipment not meeting the
specifications that were in the bid request, damduyets not getting repaired in a timely
manner, and tower crews not showing up due to abmitments or the weather. We
started to withhold payments in order to get thedees to focus on this project.

Test: All the equipment that could be or needed todséed was put through a rigorous
exercise to determine if they met specificatiombe generators were load tested by the
manufacturer at our site. The air conditionersenested under the hottest weather
conditions. The equipment huts were inspectefldars. Two-way radio equipment

was put through several tests to make sure it i6€t $pecifications and regulations.
Training: There was specialized training required for @ghtical staff on the base
stations and the spread spectrum microwave. Tassprovided by the vendors as part of
the purchase.

Operations Planning: This project only affected a small piece of thebife data and
voice radio backbone. There were no negative tiped situations that we had to deal
with because the tower sites are somewhat stame @liotities.

Maintenance and Warranty: The equipment purchased with any of several actgr
came with a 1 year parts and service warranty. Whe warranty period expires the
BOC staff technicians will perform any necessarymemance, repairs and upgrades.

Time Frame: Due to the many problems discussed in the Ledseased section of
this document this project was extended well beytbedoriginal time frame. The
Lessons Learned section of this document also geovus with information that will
help us to maintain better control over the implatagon process.

This project involved the following tower sites: Marinette, Cato, Brussels, DePere,
Harbor, Ridgeville, La Crescent, Black River FaNglson, Osseo, EImwood, Prescott,
Baldwin, Chippewa Falls, Squirrel Hill, Crandon nEe, Lakewood, and Lookout
Mountain.

Marinette Tower: The construction is completediua tower site. All backbone
equipment has been purchased and installed.

Cato Tower: The construction is completed. Altkdzone equipment has been
purchased and installed.

Brussels Tower: The construction is nearing cotigieon this tower site. All backbone
equipment has been purchased.

11
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DePere Tower: The construction is nearing conguedin this tower site. All backbone
equipment has been purchased and installed.

Harbor Tower: The construction is completed. tkbone equipment has been
purchased and installed

Ridgeville Tower: The construction is complete&ll backbone equipment has been
purchased and installed.

La Crescent Tower: The construction is complet&ll backbone equipment has been
purchased and installed.

Black River Falls Tower: The construction is cogtpt. All backbone equipment has
been purchased and installed.

Nelson Tower: The construction is completed. bdtkbone equipment has been
purchased and installed.

Osseo, EImwood, Prescott, Baldwin, Chippewa F&ligirrel Hill, Crandon, Fence,
Lakewood, and Lookout Mountain are in various ssagfecompletion.

Conformance to National ITS Architecture:

We developed an architecture for this project leefoe applied for the FHWA ITS grant
(see ITS Architecture attachment). This architecadheres to the requirements of the
National ITS Architecture except in cases wherecitpgipment was regulated by the FCC
and the regulation is not a part of the Nation& Architecture at this time. Equipment
huts are regulated by local zoning ordinances gedific land owners. The towers came
under the regulation provided by Aeronautics amdll@aoning ordinances.

Project Evaluation:

Our evaluation strategy set the following goalg the achieved.

Safety: This being the most important goal it receivedniediate attention. We did not
wait for the sites to be complete before gettirgdbmmunications radios in place.
Where possible we installed the radio equipmentewhiately and did the site upgrades
later. This gave the public safety users the @yein some of these areas that had been
required for a number of years. It also allowesltédchnicians to start testing this piece

of the system and have it operating optimally witaishort period of time. Now the

users could operate in areas that they had no @geen before. The users are far more
comfortable with the system in these project atieas they were before. Contact and
information sharing makes law enforcement activitthese areas much safer for the
officer and the general public.

12
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Mobility: This goal was attained from two different perspes. First, the project
provided an opportunity for the officers to moveotgh several areas and never lose
mobile data or voice coverage. Second, the projacte handling incidents in the
previously poor coverage area much simpler anavaltbfor quicker incident clean up
and restored traffic flow.

Efficiency: It is obvious that the mobile data network is enefficient. The officers no
longer have to wait until a dispatcher is freeuo a request for data stored in the DOT
and FBI data bases. If the mobile data systemsy the mobile unit automatically
initiates 5 retries. Rarely, does the mobile geitto the fifth retry.

Productivity: It has been noticed that an Officer that has hilmalata computer in his
squad is generally twice as productive as he whasdée got it.

The environment: There is no negative environmental impact assediaith the
implementation of any of the components purchasethis project. The only minor
drawback to this project is it does require minirA&l power to energize the system.

Customer Satisfaction: Our customers are elated at the improvementsetonobile

data and voice systems. They are pleasantly serpthat they can get this service from
the State Patrol at no charge. They also appecthatfact that improvements are made
and any needed maintenance is taken care of vasklyu

Meet Time Frame: We had problems meeting our original time frawrecbmpletion of
this project. The issues were many and are disdussthe “Lessons Learned” section of
this document.

Quality: We monitored the vendors by having at least oember of our assessment
team for that area at the site when vendors were therforming the contracted task.
We also had an area supervisor available to thaieians as they performed a variety of
tests to assure that installed radio equipmentopasating optimally.

A. Measurable Quality of Operation: The generategse tested for proper
operation under the full load of equipment at thedr site. A pass or fail was
documented and the vendor was required to repaiprbblem or replace the
equipment. The AC power transfer switch was teatetithe reaction time and
reliability were documented. All issues were repaiby the vendor or the
equipment was replaced. The microwave terminate tested to make sure we
were operating according to the FCC license thaheld. Our staff technicians
made the necessary adjustments to bring us int@lcamse and optimal
operation. The base stations were tested by affrtethnicians for compliance
and optimal operation and any repairs were provimethe vendors.

B. Measurable Quality of Construction: The strugkuwvork done by the vendors
was monitored by our staff to make sure we comphkigl local zoning and

13
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building codes. The points of attachment for ttesss members that were added
to some of the towers were checked for proper lattent. Clamps for the
antenna and line that were attached to the towes aleecked for proper torque.
As the tower accessories were being mounted thaseavwtechnician on site to
make sure that everything was accomplished in a BG€ptable fashion. The
equipment huts were inspected and approved faaliagon before they were set
in place. The vendors had to make any changesmarapairs prior to setting the
hut in place. The monitoring for this phase of piheject was done by an area
supervisor and his technicians.

C. Measurable Redundancy: The data and voice cangations network lack of
down time indicates that the system is operatiagl#ssly from a user
perspective. The users are not aware of the kgt bf redundancy the
communications network has to assure little torterruption to their service.
Backup AC power, redundant microwave terminalsteoatoackup and remote
monitoring assure that the system doesn’t skipad. be

D. Measurable Customer Satisfaction: The MDCNdrasvn dramatically from just
the State Patrol to an additional 172 public sadggncies and hundreds of users.
This includes Federal, State, County, MunicipaibdlrNation and Military
public safety agencies. Any public safety disciplincluding law enforcement,
fire and EMS can use the system if they choose to.

Uniformity: It is always in our best interest to have allittetallations done at tower
sites uniform. The technician supervisors andékhnicians tend to have overlapping
responsibilities. It is much more convenient, tiyrend cost effective to have all the
installations accomplished in the same manner.ditda better job of accomplishing this
than in the past.

Future Expansion: This implementation does not make a massive itmpauture
expansion but it does move us closer to seamlesmamications in some of the rural
areas of the state. We still have a lot of wordado completely blanket the state with
mobile data and voice communications capabilities.

Collect/Analyze Data and Information

Equipment Specifications: Documentation was madeaxh piece of equipment that
was purchased for this project. It was found thahost cases the equipment arrived in
an optimal state of operation with very little firzaljustment needed. The units were
thoroughly tested and the results were categoaneidrecorded for reference.

Construction Codes: As part of the bid specifaadifor services, it was mandated that
the vendors had to meet with any applicable zonorgmittees in the tower site area to
make sure that any and all permits were acquiredadhered to. All the vendors
involved with this project secured the necessarynfis for the work they would be
doing.

14
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Customer Response to System Improvements: Dakoolacapacity on the data and
voice communications system we could not provigekind of services that some of the
public safety agencies in the state wanted. We kbhwesen to expand into areas that
don’t have coverage and allow as many agenciessssiye to have at least some access
to the information that is available in the molulkga environment. We are looking for
some massive improvements to the backbone in thesfbut until the State of
Wisconsin can erase its indebtedness there isanog go be a lot of money for these
types of very expensive projects. In the interimave providing every agency in the
state an opportunity to access the required téatrmation that can make their job safer,
easier, and faster than in the past. When thebosmekbecomes more robust we will offer
the rest of the information they would like to hawdost of the public safety agencies in
Wisconsin understand the situation and are supypus in our efforts. Our user base
has been growing and from the looks of recent neadata equipment purchases will
continue to grow in the future.

Project Challenges:

Standards: We have structured our implementation to adheedl tthe applicable ITS
standards as shown in our architecture attachnigm. microwave system transports the
different data applications that agencies are usiffg have no control over the
applications that are carried on the microwave bank. We simply provide an open
architecture backbone that is compatible with hamd Ethernet protocols. Almost any
modern application can be transported on the carfibe base stations we use are
expected to have an Ethernet port. Operationefriltcrowave and the base stations is
regulated by the FCC and our licenses are current.

Zoning: Zoning issues are at a peak when it comes torteies. Because people do
not understand the benefit they receive from haaipgblic safety tower built or
expanded in their area they oppose every move vke.mehe zoning committee
meetings are usually attended by a number of dissethat complicate things. Most of
the time we prevail but it takes a considerablerefind is upsetting to our employees
that have to be involved in the negotiations. Somes the general public wins (not
really) and we have to look elsewhere for an infesite to put a tower. Now 2 tower
sites may be required to provide adequate commiimmsainteroperability.

Shipping: This issue was not serious but none the lessectasaveral delays because the
vendors, in some cases, did not let us know thppsiy costs were not included in their
bid. When this happened we would have to go thidbg whole purchase process so the
shipping charges would show up and we would adoh tteethe total cost of the product
when we purchased it. We also had a few zip coodlelgms because one of our zip
codes is for mail and the other for companiesfidderal express. Some of our folks
used the wrong zip code so equipment would notigietered in a timely manner.

Weather: The timing for the release of the FHWA funds (Asgl5, 2003) did not

allow us to get contracts in place for the outdeork that needed to be done before the
winter weather moved in. Tower and equipment hatkvihad to wait until the following
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spring (2004). The tower crews and other worketggdt an early spring start and
worked until the outdoor work was completed leawimg summer months of 2004 for
most of the rest of the work.

Lessons Learned:

There weren’t any particularly new lessons to laefed on this project because most
everything that was accomplished fell into the gatg of routine or daily operations.
There was considerable reinforcement of lessomadéan the past that seemed to fall
through the cracks over time.

We had several tower site implementations involvéd this project. These projects
involve the tower site landowners. They are always negotiation mode when changes
to towers are on the agenda. The lesson we le&iereds that we need to do a lot of the
negotiating done in advance of receiving expenditwthority for the grant funds.

Zoning ordinances and codes could have been igatst earlier in the project as well.

Probably the most important issue is the screeainvgndors and distributors to try and
avoid incidents with them that are either costimet consuming or both. Low bid does
not necessarily mean you must make an award tovéimator under any conditions. If
there is documented proof that a vendor has nat fa@e upfront or performed a poor
quality of service you can eliminate that vendomnirinvolvement in the bid process.
The solution is to make sure that any impropriesiesdocumented. We should have
scrutinized vendors much more closely and docundesatg implementation issues.

The most interesting lesson learned is the fa¢trttzany buildings like the ones we have
in the State Patrol have more than one zip codereTis a zip code for U.S. Mail and a
different zip code for Fed Ex and UPS deliverigsis should be common knowledge
but it gets forgotten on occasion and can holdelivery to a particular building through
out the state. Generally, it is only a day or tater but at times it could lead to
problems. If it is something that we have to pigkand deliver the rest of the way it
could lead to a second trip to the pick up poirfblwe realize it is being held by the
delivery company. We need to make more of ouf ataére of this issue so it doesn’t
happen any more.
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