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EXECUTIVE SUMMARY

The voice, data and paging systems currently in the FoxComm region do not meet the
high coverage and reliability needs of Public Safety. These systems lack the capacity
necessary to handle the current or future traffic requirements, and the majority of equipment is
near the end of its useful life. Therefore, the systems need replacement before they become a
liability in life or property to the public safety community or the citizens they serve.

In particular, the voice radio system suffers from congestion of channels, interference,
and inadequate coverage. Because there are an insufficient number of interference free VHF
channels that can be licensed for the FoxComm region, a 700 MHz system is proposed. The
700 MHz should use digital simulcast trunked technology and conform to the P-25 standard.

This type of system also allows for location data of subscriber units to be incorporated.
This standard provides for a common air interface which allows for direct communications
between various manufacturers of equipment in the same frequency band and allows for use of
various manufacturers of vehicular or portable radios to be used in a system or systems. In
order to obtain coverage 95% of the area 40 sites are required for base stations and receive

only facilities.

Interoperability with other 700/800 MHz systems can be directly achieved.
Interoperability with systems in other frequency bands will require cross band repeaters or use

of two radios one from each system.

Two alternatives are suggested; one a FoxComm-wide system and the second, four
individual county systems. The number of channels and estimated cost of the first alternative
are considerably less than those of the second alternative.

The present 800 MHz Mobile Data System (MDC) involves three separate County
systems, (one shared between two counties) also suffers from poor coverage and lacks
capacity. Up to 20 minutes of waiting time is not uncommon and finding current location of

vehicles is next to impossible.

A new MDC system is proposed which with the incorporation of 6 frequencies, currently
used by Green Bay for voice, (assuming Green Bay's voice system is incorporated into one of

the voice radio alternatives) will allow for expanded coverage and considerable improvement of
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data applications. An interim step using the three (3) presently used 800 MHz MDC frequencies
is also proposed, which by time sharing can allow for improved performance by reducing waiting

time,

In both cases the same radio sites and interconnection networks used for the voice radio
system would also be used for the MDC system, the MDC system would not be require to
provide |ocation information.

With regard to paging and alerting, the current VHF systems are in some cases on the
same system as voice radio and are either delayed or can be interfere with voice messages.

Coverage is also inadequate.

Two alternatives are proposed. One a FoxComm-wide paging system which can alert
personnel and velunteer fire fighters, who are in any of the four counties. The second is for
each of the four counties to utilize its own system. Again the same sites used for the voice radio

system and the same interconnection network would be used to reduce cost.

A Central Data Center is also proposed to allow all data of the four individual County
PSAP/Dispatch Centers to be backed up and stored in a central place.

Requirements for training, maintenance and system operation are also discussed.

FoxComm Data and Voice Radio Network Design Report
Concepts To Operations. Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410)224-8911

Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this repart

e 3



SECTION | - INTRODUCTION

11 PURPOSE OF REPORT

CTO was retained by FOXCOMM to provide consulting services with the Data and Voice
Radio Network Design Consulting for the purpose to assist the FoxComm Counties with:

»  Assessment of the existing data networks and advice on needs considering
inadequate or upgrades required such as analog to digital for future
technology advances and/or migration.

> Research and provide options which include feature, initial cost investment
and on-going cost associations for each option, and manageability.

» Develop a plan for redundancy of and interoperability between FoxComm
Counties for Public Safety voice communications, and 9-1-1 answering points
with differing wireless and wireline network designs.

¥ Design a system that complies with Federal and State mandates and grant
funding initiatives.

¥ Network options should include but not limited to modern, future visioning,
flexible media, i.e., dark fiber, sonic fiber ring, microwave and will provide
conduit for voice radio communications, telephone communications, 9-1-1
service ability, VolP, RadiclP, etc. and must provide and advanced secure
environment.

¥ Design options should offer capacity for consolidation of other public safety
systems such as public safety answering points that are not in place or
planned for today.

» Review and provide recommendations for facility and staffing needs of
FoxComm consortium (not individual County participants of FoxComm).

To determine the status of the existing systems as well as the future needs of the
FoxComm agencies CTO conducted interviews with operational and technical personnel of the
various invelved counties, cities and Tribal Nation. Additional telephone meetings were
conducted to obtain additional information. Visits were made to representative radio sites and

dispatch centers for the Counties.

1.2 MEETINGS

Meetings were held to solicit and collect information from the wvarious agencies that
FoxComm services. The meetings were held at different times and locations to allow interested
personnel to attend and voice their concerns with the existing systems and at the same time

provide input and direction with the new systems.
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Personnel attending and providing information at various meetings included:

S-5gt. Mary Schuelke — Outagamie County Sheriffs Dept.

Captain Michael Jobe — Outagamie County Sheriffs Dept.

Bob Heimann, IT Director — Brown County

Kevin Raye, Network Manager — Brown County

Beth Rodgers, Project Manager for Public Safety Systems — Brown County
Paul Berndt, Information Technology — Brown County

Jim Nickel, Director — Brown County Public Safety Communications
Dave Panure, Shift Supervisor — Brown County Public Safety Communications
Jeff Stauber, Fire Chief — Green Bay City Fire Dept.

Lt. William Bongle, Operations — Green Bay City Police Dept.
Officer Jeremy Muraski, — Green Bay City Police Dept.

Kurt Wiese, IT Technician — City of Green Bay |S Dept.

Steve Meadowcroft, IT Technician — City of Green Bay Police Dept.
Tom Pynaker, Director of MIS — Outagamie County

Joan Mitchell, Assistant Director of MIS — Qutagamie County

Tim Tanglin, Network Manager — Outagamie County MIS

Scott Liske, Director of Technology Services — City of Appleton

Jay Schaefer, Network Manager — Winnebago County IS

Paul Xiong, Network Technician — Winnebago County IS

Howard Mezera, Director of |S — Calumet County

Randy Howell, Network Manager — Calumet County IS

Roger Snyder, Sr. Systems Technician — BayCom

Roy Helms, Sr, Systems Technician — BayCom

Wayne Frank, Owner — Frank's Radio Service

Keith Kiesow, Fire Chief — Town of Menasha Fire Dept.

Len VanderWWyst, Fire Chief — Neenah/Menasha Fire Dept.

Victor Voss, Captain — Neenah/Menasha Fire Dept.

Tim Bantes, Fire Chief — Town of Grand Chute Fire Dept.

Michael DeBruler, Asst. Chief — Town of Grand Chute Fire Dept.
Neil Cameron, Fire Chief — City of Appleton Fire Dept.

Gene Reece, Deputy Fire Chief — City of Appleton Fire Dept.

Paul Hirte, Fire Chief — City of Kaukauna Fire Dept.

Don Grindheim, Asst. Fire Chief — City of Kaukauna Fire Dept.

Lisa VanSchyndel, Town of Buchanen EMS Director

Bruce Corning, Chief — Town of Buchanen Fire Dept.

Kris VerVaeren, Commander — Village of Ashwaubenon Public Safety
Darrel Baker, Battalion Chief — City of Appleton Fire Dept.

Rudy Nyman, Lieuetenant — City of Appleton Police Dept.

Steve Schmeichel, Fire Chief — Town of Greenville Fire Dept.

Jeff Roemer, Fire Chief — Town of Suamico Fire Dept.

Randy Christopherson, Chief of Police — University of Wisconsin — Green Bay
Rich VanBoxtel, Chief of Police — Oneida Tribal Police

Paul Rusch, Captain — Calumet County Sheriff's Office

Kelly Sippel, Lieuetenant — Calumet County Sheriff's Office

Howard Fuerst, Lisuetenant — City of Neenah Police Dept.

Ty Thompson, Lieutenant — City of Neenah Police Dept.

Jeff Malcore, Lieutenant — City of Neenah Police Dept.

Keith Deneys, Lieutenant — Brown County Sheriff's Office
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Tom Hermsen, Captain — Brown County Sheriff's Office

Jim Arts, Chief of Police — City of Green Bay Police Dept.

Bill Bongle, Lieutenant — city of Green Bay Police Dept.
Jerome Martin, Lieutenant — Town of Grand Chute Police Dept.
Ray Reimann, Chief — Village of Wrightstown Police Dept.
Cyndi Thaldorf, Lieutenant — City of Oshkosh Police Dept.

Kirk Schend, City of Brillion Police Dept.

Pat Matuszewski, Lieutenant — City of Appleton Police Dept.
Robert Kavanaugh — City of Appleton Police Dept.

Sally Dickinson — City of Appleton Police Dept.

Kevin McSarley, Lieutenant — FoxValley Metro Police Dept.
Tom Madigan, CEO/Director — County Rescue & Eagle Il Headquarters
Steve Gerbers — Gold Cross Ambulance Service, Inc.

Karen Carlson — FoxComm

During the conduct of this study CTO has reviewed the following documents for the
counties involved in FoxComm:

VHF radio systems

800 MHz radio system

800 MHz data system

VHF paging and alerting system

Interconnect systems for CAD and voice systems
Tower sites

Interoperability procedures

Also, frequency allocation and availability for the region was reviewed for all bands.

CTO was provided with studies previously performed for 2 of the counties.

13 INTERVIEW RESULTS

To determine the status of the existing systems CTO conducted interviews with
operational and technical personnel of the various involved counties and cities.

The results of the interviews and visits can be summarized as follows:

¥ Poor coverage — There are a considerable number of areas where low
signal levels or no coverage at all is encountered.

@ Lack of capacity — Because each county has different frequencies and
operate several separate systems, there is not sufficient capacity to provide
reliable communications. A number of agencies have only one channel. If
there are concurrent incidents there is too much traffic on the channel
resulting in “stepping on each other”. A major incident would result in more
traffic than can be accommodated by any of the existing systems.

¥ |nterference — interference occurs in several channels which dispatch
communications.

FoxComm Data and Voice Radio Network Design Report

Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410)224-8911
Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this repart

>3 5 e



@ Poor Mobile Data Communications (MDC] — Several MDC systems are

overloaded or have long delays.

T Lack of interoperability — Other than use of interoperability channels, if
available on agency's mobile or portable radios, or by the use of someone
else radios, there is no way of coordinating activities of incident responders
from several jurisdictions.

¥ Lack of redundancy — The systems for each county generally are not setup
with redundant links to sites.

T Aging systems — The systems are outdated and require updating

# Medical information — There is little or no use of the UHF medical telemetry
channels. Rather information from a scene to a medical facility is done by
voice which leads to channel congestion and can result in loss of life.

@ Encryption — The present systems don't have security or encrypted
capability incorporated in their current radio systems.

¥ Paging and Alerting — Paging and alerting systems suffer from poor
coverage, use for dispatch voice for on scene operation as well as paging in
other systems, do not provide voice dispatch messages to fire fighters until
they reach the incident scene. Co-channel interference from other
jurisdictions.

1.4 FOXCOMM

FoxComm is an initiative formed between Brown, Calumet, Outagamie, and Winnebago

Counties for the purpose of regional operation.

FoxComm represent over 33 Law Enforcement agencies, 72 fire departments, 33
Emergency Medical Districts and four {4) Public Safety Answering Points (PSAP).

FoxComm presently operates a Motorola Premier Computer Aided Dispatch System
(CAD) formerly Printrak to provide service to all four (4) Counties. The primary site for the CAD
system is Brown County and the Redundant Tandem is at Winnebago County. Each county
uses the system individually but can review and initiate calls for service of all public safety
agencies in other member counties. Additionally, leased T1 lines provide connectivity to Brown
and Winnebago Counties for supporting the primary and backup Tandems. The primary T1
connectivity path is from Brown County to Winnebago County, the redundant path is from Brown
to Outagamie County and then to Winnebago County.

FoxComm in conjunction with the four counties provides integration services for the
support and development of sharing information from various databases. There are three (3)
Mobile Data Computer (MDC) systems utilized in the four (4) counties. Each one is a Motorola
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19.2 kbps, 800 MHz radio network system. Each system has a separate server and radio
network controller. The systems are integrated between the counties through the CAD system.
The Brown County system has 170 users that include all law enforcement agencies and fire
departments within the county via two channels at 2 sites in the county. The Qutagamie County
MDC system services all law enforcement and fire agencies in Outagamie and Calumet
Counties via three channels located at three different radio sites in the counties. The County's
MDC system has approximately 195 users. The Winnebage County MDC system has 145
users that include all law enforcement and fire agencies via two channels located at 2 sites
{one channel at one of the sites is not licensed) within the county. The systems are used by law
enforcement agencies in each county for dispatching, TIME system, records check and report
writing to a local computer document. The systems have the ability to download pictures and
fingerprints but is very time consuming because of the lack of speed and bandwidth. Some
agencies have reported having to wait 20-30 minutes for a return because of the loading issues
with the MDCs. As a result MDCs are not being used to the fullest.

15 EROWN COUNTY

Brown County Public Safety Communications Joint 9-1-1 Dispatch Center is located at
307 South Adams Street, in the City of Green Bay which is the County's Seat. The Center
intends to relocate to the Brown County Jail at 3030 Curry La., Green Bay in 2009. The county
is 529 square miles and serves an estimated 239,000 residents. The city of Green Bay is the
largest city in Brown County with over 100,000 people. Brown County is home to the University
of Wisconsin Green Bay (UWGB) with 5,500 students and several other colleges.

Austin Straubel International Airport with five commercial airlines providing service to the
region is located in Brown County. The Port of Green Bay is an international port for domestic
and foreign trade. Brown County is the transportation hub of Northeastern Wisconsin. Major
gas pipelines and several oil storage are also located in Brown County.

The Lambau Field home of the Green Bay Packers attracts over 70,000 fans for National
Football League games. Brown County is also the home for other large facilities such as the
Resch Center, Brown County Arena, Shopko Hall, KI Convention Center, and Weidner Center
at UNGB. Such facilities can accommodate between 5,000 to 10,000 people.

Also in Brown County is the Green Bay Correctional Institution, located in Allouez, has a
population of approximate 1000,
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Brown County Public Safety Communications Center answers all the emergency 9-1-1
calls in the County and most non-emergency calls for Brown County Sheriffs Department, nine
(9) police agencies, nineteen (19) fire departments, and fourteen (14) ambulance/rescue
agencies. Brown County Communications Center dispatches for all 42 agencies except

Ashwaubenon and the Oneida Indian MNation.

Brown County representatives identified several issues with their present
communications systems. The issues are:

% The equipment is at the end of useful life,

@ There is no adequate radio coverage throughout the County,

@ Poor portable in-building coverage,

@ No interoperability between agencies (inter and intra operability),
@ 2 GHz microwave frequencies need to be relocated.

In 2007, Brown County Communications Center dispatched a total of 200,947 calls for
service as shown in Table 1-1.

The Communications Center dispatched 180,316 law enforcement calls for service.

Law Enforcement Yearly * Caily Hourly

Total Calis Radio Service Radio Service Radio Service Eﬂi‘fﬂ
Dispatched Messages Messages Messages
180,316 1 803,160 4,940 208 207

* Us=ing an average of 10 radio messages per incident
“*The buskest hour has about 10% more radio calls than the average hour

The communications center dispatchad 20,631 fire and rescue calls for service.

Fire Yeariy * Craily Hourly

Total Calls Radio Service Radio Service Radio Service ﬁiﬁfﬂ
Llispatched Messages Messages Messages
20,631 515775 1,413 59 65

Using an average of 25 radio messages per incident
** The busiest hour has about 10% more radio calls than the average hour

The communications center handled an estimated 408,000 telephone calls to include, 9-
1-1, non-emergency, cellular and administrative calls. This is approximately 1,118 telephone

calls per day.

The communications center utilizes Motorola Cenfracom Gold Elite consoles that were
installed October 2000. There are 8 dispatching positions, 4 call taking positions and one

training position.
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TABLE 1-1 - BROWN COUNTY

FoxComm 2007 Incident Count by Agency

Agency Name

Agency
1D

# of
Incidents

County

Agency Name

# of
Incidents

Gold Cross Ambulance

GA

1,054

Brown

Hobar-Lawrence PL)

2049

Wisconsin State Fatrol

WT

3

Brown

Hullancltﬂn FD

a5

Allouez FO

AL

1,065

Ashwaubenon FL

AF

1,783

Brown

Howard FD_

776

-E-FDWI"I

Lawrance FE

189

Ashwaubenon PL

18,301

Brown

Lecigw;ew FDO

Austin Straubel Airport-FD

28

-BFCFWFI

271

Marrigcn FO

£3

Bellevie ED

744

-EFDWFI

Mew Fraiken D

336

Brown County Dispateh

8053

Brown Gounty Snherift

46 270

I-Bruwn

Oneida PO

6407

Brown

Pulaski FD

320

County Rescue EMS

[}

Brown

Pulask PD

1577

Cenmark FD

338

Brown

Suamico FD

347

Denmark PO

1,165

Brown

Tn County Héscue

=

DePere FO

1,881

Brown

IUWGE Public Safety

1.292

DePere PD

14 138

Brown

Viking Rescue

278

Green Bay FD

g741

Brown

Wayside FD

43

Green Bay PD

85,854

Brown

Vrightstown FD

12

Greanieal FO

a6

Brown

Wrightstown PO

1,160

Hobart FO

HB

325

TOTAL INCIDENTS
*Traning calls only. NOT included in total incidents dispatched

200,847
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The Brown County radio system used by both police and fire departments in the county
is a VHF conventional analog system. The system is about twenty five (25) years or older and
parts to service the equipment are getting difficult to obtain. Both the police and fire
departments have complained about dead spots in the County as well as poor communication
on portable radios. The county has no tactical channels for the Sheriff or EMS use.

The City of Green Bay operates a 6 channel 800 MHz trunked radio system with about
970 users. The Oneida Indian MNation has a 10 channel 800 MHz trunked radio system which is
not a part of the Brown County Public Safety communications system., The Green Bay
Correctional Institution has an 800 MHz trunked radic system for use in and around the
institution with a population of about 1,000.

CTO understands there are approximately 1,900 Minitor pagers, 990 portables and
mobiles for the fire departments, an estimated 300 mobiles and portables for law enforcement
on the current system.
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The agencies within Brown County that are dispatched or contribute to the loading of the
present system and have interoperability needs are listed below.

Law Enforcement Departments

Ashwaubenon Public Safety Green Bay LIWEEB
Brosn County Shetiff Hobat/Lawrence Wirightstown
De Pere Cieida
Denmark Pulaski
Fire Departments

Allouvez Greenleaf Worrison
Ashwallbenon Hobart Meww Franken
Ballevug Halland PulaskiTri County
Denmark Howard Swarmico
De Pere Lawrence Wayside
Green Bay Ledgeaview Wightstown

Emergency Medical Services
Allouez Hobart Star Rescue
Ashwallbenon Howard/Swarmico Viking Rescue
Denmark Marrison County Rescue
De Pere Mew Franken Wrightstown
Green Bay NE Wisconsin Paramedic Service

Other Agencies

Ashwaubenon School Distnct Brown County Jall Maplegrove Fire

Green Bay DPW Alrport Maintenance Airport Public Safety

Green Bay Housing NE Wisconsin Paramedic Sns Surrounding County Sheriffs

Green Bay Parks Mew Franklin Wisconsin State Patral

Green Bay Sirens Green Bay Govemnmment Chase Fira

Green Bay Transit Erown County Highway Green Bay State Corrections Insfitute
Green Bay Water Ashwaubenon DPW Angelica Fire

U5 Coast Guard Bay Park Mail Securty Brown Co Joint Drug Taskforce

1.5.1 CITY OF GREEN BAY

The City of Green Bay runs a six Channel single site 800 MHz trunked radio system at
the Pullium Power Plant and a single 800 MHz channel data system. The system is non-
redundant. The link between the site and the dispatch center is via T1 lines and radio link. The
multiple agencies using the system are dispatched by the Brown County Public Safety

Communications Center and they are: Green Bay Police, Green Bay Fire, Ashwaubenon Public
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Safety, Green Bay DPW, Green Bay Transit, Green Bay Parks, Green Bay Water, Green Bay
Housing, Brown County Jail, and the Brown County Joint Drug Task Force.

Coverage problems were reported in the northeast and west end of the City with limited
voice on portable radios due to the shielding of the power plant stack. In the area west of
Crestwood at the "King School” there is no talk-around and coverage is poor. Also was reported
that in building coverage is poor. The repeater equipment at Lambeau Field has interference

problems during the Packers football games.

1.5.2 ONEIDA INDIAN NATION

The Oneida Indian Mation (which has a portion in western Brown County and eastern
QOutagamie County) provides law enforcement in both portions of the counties. The Oneida
Mation operates a 10 channel 800 MHz trunked radio system to provide service to their various
departments of the MNation. The radio system is not a part of the Brown County
Communications System but has a control station to access it. For in-building coverage there is
an 800 MHz bi-directional amplifier system (BDA) at the Oneida casino across from the Airport.
For interoperability in the County the Oneida Nation has programmed other 800 MHz talk
groups in their units.

1.6  CALUMET COUNTY

Calumet County Public Safety serves a population of 45,000 in an area of 439 square
miles. Calumet County Public Safety Answering Point is located in the Government Complex at
206 Court Street in Chilton, Wisconsin, The actual communications center is located inside the
Sheriffs Department Jail Building.

There are three (3) Motorola, MCCS5500 dispatch conscles that were installed early
2004. There is no room for expansion in the current center. There are additional consoles in

the basement of the center for training, back up if needed and in the event of an evacuation.

Calumet County Communications Center is the primary dispatch for the county, City of
Chilton, City of Brillion and primary dispatch on nights and weekends for the City of New
Holstein. MNew Holstein Police Department is the back up center for Calumet County

Communications Center.
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In 2007, Calumet County Communications Center dispatched a total of 21,436 calls for
service as shown in Table 1-2.

In 2007 Calumet County dispatched 18,524 law enforcement calls for service.

Law Enforcement Yearly * Ciaily Hourly

Total Calls Radio Service Radio Service | Radio Service ﬁ‘fu'f'fﬁ
Dispatched Messages Messages Messages
18 524 185,240 508 21 23
* Using an average of 10 radio messages per incident
** The busiest hour has about 10% more radio calls than the average hour
There were 2,905 fire calls dispatched in 2007,
Fire Yearly * Daily Hourly Busicet
Total Calis Radio Service Radio Service Radio Service Hour **
Dispatched Messages Messages Messages
2,805 72,625 1899 B g

* Using an average of 25 radio messages per incident
** The bussest hour has about 10% more radio calls than the average hour

The communications center handled an estimated 180,000 telephone calls to include 9-
1-1, non-emergency, cellular and administrative. This equates to an average of 496 telephone

calls per day.

Calumet County operates one primary VHF channel with one (1) transmit site and five
(5) remote sites that are on a voting system for the Sheriffs Department and City police
departments. The fire and EMS operate one combined channel that also serves as the primary
pager/alerting for all fire and EMS departments in the county,

There are approximately 700 Minitor pagers, 380 portables and mobiles for fire and 120

portables and mobiles for law enforcement agencies on the system.

Besides the reported coverage problems for the voice system, the data system lack of

capacity, and the paging system, there are serious concerns with in-building coverage.
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TABLE 1-2 - CALUMET COUNTY

FoxComm 2007 Incident Count by Agency

Agency # of
Agency Name ID | Incidents
Gold Cross Ambulance GA 1,054
Wisconsin State Patral WT 3
Brillicn FOr =] 219
Brillicn PO _ B 2,222
Calumet County Sheriff Dept A 11,112
Chifton FD CH 707
Chilton FD CP
Forest Junction FD FJ
Harmison #1 FD Hi
Harrison #2 FD Hz
Hilbert FLT HF
Hollandtown FLY HN
Mew Holstein FO NR
Mew Holstein PD MH
Pattar FD FT
St Ann FD 5T
Stockbridge FD SK
Town of Calumet FD CT

TOTAL INCIDENTS

The agencies within Calumet County that are dispatched or contribute to the loading of

the present system and have interoperability needs are listed below,

Law Enforcement Departments

Brillion Chilton
Calumet Shenif MNew Halstein
Fire Departments
Erillion Hamson # 2 Potter
Chiltan Hilbert St Ann
Forest Junction Haollandtown Stockbridge
Harreson #1 Mew Holstein Town of Calumet

Emergency Medical Services

Gold Cross Ambulance County Rescue/ Eagle Il Theda Star

Other Agencies
Chitton DPW Valley Transit Surrounding County Sheriffs
Calumet County Highway  Calumet Emerg Management LS Coast Guard
Calumet Parks Calumet County Jail Wisconsin State Patrol
Calumet Sirens
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1.7 OUTAGAMIE COUNTY

Outagamie County 9-1-1 Communications Center is located in the Public Safety Building
at 320 S. Walnut Street, Appleton, Wisconsin. The County covers 640 square miles and serves
a population of approximately 161,000 residents.

The Outagamie Communications Center dispatches to twelve (12) police departments,
the Sheriffs Department, twenty five (25) fire and rescue depariments. Outagamie
Communications Center is the back up center for Winnebago County and Winnebagoe County
Communication Center is the back up for Outagamie County.

In 2007, Outagamie County 9-1-1 Communications Center dispatched a total of 159,072

calls for service as shown in Table 1-3.

The Communications Center dispatched 148 416 law enforcement calls in 2007,

Law Enforcement Yearly * Daily Hourly Busiest
Total Calis Radio Service Radio Service Radio Service Hour ™
Dispatched Messages Messages Messages

1458 4186 1,484 160 4 066 169 188
* Using an average of 10 radio messages per incident
“*The busiest hour has about 10% more radio calls than the average hour
There were 10,656 fire calls dispatched in 2007.
Fire Yeariy * Craily Hourly Buisicst
Total Calis Radio Service Radio Service Radio Service Hour **
Lispatched Messages Messages Messages
10,656 286,400 730 30 33

Using an average of 23 radio messages per incident
** The busiest hour has about 10% more radio calls than the average hour

The communications center handled over 325,000 telephone calls to include 9-1-1,

cellular, non-emergency and administrative. This equates to about 893 daily telephone calls.

The Communications Center has seven (7) Motorola Gold Elite Dispatch consoles that
were purchased January 2003.
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TABLE 1-3 - OUTAGAMIE COUNTY

FoxComm 2007 Incident Count by Agency

Agency Name

Agency
ID

# of
Incidents

County

Agency Name

# of
Incidents

Gold Cross Ambulance

GA

1,054

Dutaga mie

Hortonville £

162

VWisconsin State Patrol

3

Dutaga mie

Horfonville PO

2,443

Bear Creek FD

66

Clutaga mie

Kaukauna FD

1,011

Black Creek FO

135

COutagamie

Kaukauna PD

11,480

Biack Creek PO

712

Outagamie

Kimberly FD

280

Buchanen FD

245

Cutagamie

Little Chute FD

370

Center FD

106

Dutaga mie

New London FD

51

Dutaga Mmie

City of Appleton FD

3,807

Dutaga mie

New London PD

6,668

Dt.rtag,a mie

City of Appleton PL)

55,664

Dutaga mie

Oneida FD

279

Outagamie

Combined Locks FD

75

Cutagamie

Csborn FO

28

Dutagamie

Combined Locks PD

2209

Dutaga mig

Ciutagamie Ajrport

182

Dutaga IMiE

Dale FO!

101

COutagamie

Quftagamie County Shertit Dept

28,228

Outagamie

Elllnglﬂn FD

86

Outagamie

Oulagamie dispalch ©

1,826

Fox Valley Metro PD

13,573

Cutagamie

Seymour FD

271

Freedom ED)

143

Dutaga e

Seymour PD

2,683

Freedom PD

1,595

Dl.rtaga e

Seymour Town FOD

43

Grand Chute FD

1544

Grand Chute PO

21,196

Greenville ED

261

Hollanatown FD

15

Dutaga e

Shiocton PL!

962

Dutaga e

Shiocton-Bovina FLJ

140

Dutaga mie

Vandenbroek E0)

121

TOTAL INCIDENTS

158,072

* Training calls only. NOT included in total incidents dispatched.
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Outagamie County operates on a VHF radio system. The City of Appleton Police uses
VHF channels using a stand alone, separate infrastructure VHF channel with paging. The
Sheriff's Department utilizes two (2) VHF channels which are simulcast using nine (9) sites.
Kaukauna City uses one (1) channel with two (2) sites and Metro Police uses one (1) channel
and one (1) site.

The Dutagamie Fire Departments use one (1) VHF channel with eight (8) sites, with VHF
repeaters on different PL codes for “talk-around” as well as fire station alerting/paging of
volunteer first responders. The fire departments are using the allocated "State Fire Plan" and
Standard Operating Procedures (SOP) for the use of Blue, Red, and White channels. There is

a fire ground channel that is not monitored.

There are an estimated 1,500 Minitor pagers, and 750 portables and mobiles currently
used by the fire departments on the system. CTO understands there are about 350 portables
and mobiles for law enforcement on the radio system.

There are several coverage/problem areas concerning the radio system. There are
various dead spots on the west and east sides of the county where law enforcement agencies
can not transmit on portables. In the Greenville/Hortonville area officers can not transmit on
Channel 2. There has been a skip VHF interference problem which seems to have gotten a

little better. There has been an interference problem with Door County.
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The agencies within Outagamie County that are dispatched or contribute to the loading

of the present system and have interoperability needs are listed below.

Law Enforcement Departments

Black Cresk Freadam Mew Landon
City of Appleton Grand Chute Cutagamie Shenff
Combined Locks Hartanville Seymour
Fox Valley Metro Kaukauna Shiocion
Fire Departments
Bear Creek Freedom Mewy London
Black Creek Grand Chute Cneida
Buchanen Greerville Dsbom
Center Hollandtown Cutagamie Alrport
City of Appleton Hortonville Seymour
Combined Locks Kaukauna Seymour Tewn
Dale Kimberly Shiocton-Bovina
Ellington Litthe Chute Vandenbroek
Emergency Medical Services
Gold Cross Ambulance County Rescue/Eagie Il Theda Star
Other Agencies
Municipal DPW Cutagarmie County Jail Surrounding County Sherffs
Dutagamie County Highway  Valley Trans:t Us Coast Guard
Outagamie Parks Cutagamie Water Autharity Wisconsin State Patrol
Clutagamie Sirens Outagamie Emergency Management  Schools

1.8 WINNEBAGO COUNTY

Winnebago County Public Safety Answering Point is located at the County's Sheriffs
Office in Oshkosh, Wisconsin which is the County's Seat. The County has an estimated
population of 160,000 from the 2000 Census and covers an area of 579 square miles.

The Communications Center is the primary dispatch for eight (8) police departments
including the Sheriff's Department and twenty (20) fire departments. Winnebago County

Communications is the back up center for Outagamie County Communications Center and

Outagamie County is the back up center for Winnebago County.

In 2007, Winnebago County 9-1-1 Communications Center dispatched a total of 153,511
calls for service as shown in Table 14.
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TABLE 14 - WINNEBAGO COUNTY

FoxComm 2007 Incident Count by Agency

Agency Name

# of
Incidents

County

Agency Name

#of
Incidents

Gold Croes Ambulance

1.054

Cshkash PO

VWisconsin State Patrol

3

Winnebago
Winnebago

Foysippt

Algoma FD__

225

Viin nebago

Ripon FD

Bay Boom FD

HE

Viin nebago

Town of Menasha FL

Berlin FL & Ambulance

18

Winnebago

Town of Menasha PD

Clayton-Winchester FD

221

WViin nebago

Town of Neenah F0

[Fremont FD

22

Win Fﬁﬁgﬂ

Town of Oshkash FD

Menasha PD

14,483

Winnebago

Tustin FD

Neenah P

18,803

Neenah-Menasha L

2 884

Viinnebago
Winnebago

Utica FD

UWD PD

Mekimi FDI

134

Winnebago

VanDyne FO

[Nichols FD

56

WVilin nebage

Vinland FL

100

Cmra FD

2015

Wiin nebago

Winnebago Sherift

41,071

Omro-FEushiord FO

449

WVilin FEDEQG

Winneconne PD

2,540

Oshkosh FD

7,773

Vilin nebago

Winneconne/Poygan FD

315

TOTAL INCIDENTS

153,511
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In 2007, the Communications Center dispatched a total of 138,735 law enforcement

calls for service.

Law Enforcement 3 Hourly Busiest
Total Calls Fadio Service Fadio Service Radio Service Haour
Dispatched Messages Messages Messages

138,735 1,387,350 3,801 158 174
* Using an average of 10 radio messages per incident
“* The buskest hour has about 10% more radio calls than the average hour
The fire department(s) were dispatched on 14,769 fire calls for service.
Fire Yeariy * Craily Hourly Busicst
Total Calls Radio Service Fadio Service Radio Sarvice Hour *
Clispatched Messages Messages Messages
14 765 389 225 1,012 42 45

* Using an average of 25 radio messages per incident
* The busiest hour has about 10% more radio calls than the average hour

The communications center answered 300,000+ telephone calls which include 9-1-1,

cellular, non-emergency and administrative calls.

The communications center utilizes Motorola Gold Elite dispatch consoles that were
installed April 2003.

The Sheriff's departments operates on one (1) VHF radio channel which is the primary
dispatch using ten (10) sites, with four (4) sites steered. There is a second VHF channel that is
used for mobile only, simplex for "talk-around.” The Sheriff's Department also supports the
Town of Menasha Police, Neenah Police that has cross County Mutual Aid with Appleton.

Within Winnebage County the City of Oshkosh police department operates two (2) VHF
channels; one (1) as a primary dispatch using five (5) sites, however three (3) sited do not work.
The second channel has a mobile repeater used as a back up to support the SWAT Team. The
Oshkosh Fire/EMS has one (1) VHF channel with five (5) sites, (3 transmit, voting and steered).
The same channel is used for paging five (5) fire stations and the Airport.

Winnebago County fire has one (1) VHF channel for all operations, fire dispatch and
paging/alerting fire stations. It operates from seven (7) receiving sites and four (4) transmitter

sites with the repeater being manually steered at the communications center.
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CTO understands there are an estimated 1,200 Minitor pagers, 600 portables and
mobiles utilized by fire departments in the County, and 250 portables and mobiles utilized by

law enforcement agencies on the system.

The agencies within Winnebago County that are dispatched or contribute to the loading
of the present system and have interoperability needs are listed below.

Law Enforcement Departments

Menasha Oshkosh Winnebago Sheriff
Neenah Town of Menasha Winneconne
Omro LIV

Fire Departments
Algoma Nichols Tustin
Eay Boom Omre-Rushford Utica
Berlin Crshkosh Vanlyne
Clayton-\Winchester Ripon Vinland
Fremaont Town of Menasha Winneconne/Pygan
Meenah-Menasha Taown of Neanah
PMelkirmi Tawn of Oshkosh

Emergency Medical Services

Gold Cross Ambulance City of Oshkosh Fire Department Theda Star

Other Agencies
Municipal DPW Winnebago Transit Surrounding County Sheriifs
Winnebago County Highway Winnebago Water L5 Coast Guard
Winnebago Parks Winnebago Emergency Management  Wisconsin State Patrol
Winnebago Sirens Schools

CTQ understands the concerns with the current radio system in Winnebago County to
include; can not talk to other counties, communications center personnel can not talk to fire
personnel on fire ground channels. MNone of the TAC channels are recorded. Bleed over from
one portable to another knocks the channel off the air. Portables can not monitor other
frequencies. In-building coverage is almost non-existing. There is no consistency with the
purchasing of equipment; specifications on portables are not the same within a fire station or
County/State wide.
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SECTION Il - COMPARISON OF AVAILABLE RADIO SYSTEM DESIGN
ALTERNATIVES

21  TRUNKED VERSUS CONVENTIONAL

A conventional radio system uses one (simplex) or two (duplex) radio frequencies to
provide a single communications channel. When this channel is in use, other users must listen
and wait for the current users to complete their conversations before they can use that same
channel. Despite its obvious disadvantages, conventional radios have reliably served the
public-safety community for many years. In addition, conventional radio systems are less

expensive and easier to maintain than trunked systems.

Trunked systems automatically allocate an available channel from a pool of channels to
a user requesting access. Following completion of the transmission, the user's frequency is
returned to the pool of available channels to be reused. Channels are assigned as needed, and
a single user may use several frequency channels over the course of a conversation. Not every
one assigned to use the system needs it all the time. The system's capacity is used by whom

ever needs it at a given time.

A comparison of the ability of conventional and trunked systems capacity to handle radio
traffic is shown in FIGURE 2-1.

FIGURE 2.1 TRUNKED VERSUS CONVENTIONAL
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Some of the major benefits of trunked systems are:

@ The system can be implemented in gradual stages or as fast as
required, consistent with FCC regulations.

¥ Commonality of equipment could be achieved since every radio will
be essentially identical which allows for economies of scale in the
purchase and maintenance of radios.

@ Various group and subgroup fleet configurations can be established
and (if needed) changed after the system is in place since system
priority and grouping assignments are controlled by software
programs (dynamic regrouping).

% |f one channel is not operational, the other channels are available
for continued radio use with no significant, noticeable system
degradation.

@ A trunking system is self-diagnosing, resulting in easier and quicker
maintenance and fewer noticeable system problems.

22  SIMULCAST VERSUS MULTICAST

Simulcast operation is a reference to the same radio signal being transmitted
simultaneously from more than one site, all of which have the same carrier frequency. All
communications applications must deal with the needs of the users by addressing the
fundamental aspects of coverage and capacity. Simulcast operation is one way of addressing

the coverage and capacity demands on the network.

Simulcast boosts the coverage probability over an area without the need to practice
frequency reuse. Simulcasting can increase the probability of coverage with less spectrum than
would be demanded by a multi-site frequency reuse plan (multi-cast system). Capacity
demands can be served well in some applications by simulcast because the users of a trunked
group can not be served by one site alone. Simulcast can keep these wireless users together
because the group can be raised network-wide by one channel thus eliminating the need to

coordinate roaming amongst the users in a mobile environment.

Public safety applications of simulcast increases coverage among groups that are highly
mobile and have a need to communicate to each other. Simulcast offers a great deal of
spectrum efficiency as well as increased coverage probability. The mobile user needs sufficient
signal from any one of a number of sources to be covered. Therefore an increased coverage
probability occurs in areas where there are two overlapping sites than exists in areas with one
site.
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23 DIGITAL VERSUS ANALOG

Digital radio systems, unlike analog systems, do not rely on signal strength alone to
deliver a message. Digital RF modulation systems have sophisticated error detection and
correction circuits to fill in missing parts of a weak signal. MNoise and static is eliminated rather
than being passed through to the receiver. The analog voice signal is digitized using
sophisticated digital speech coding technology or vocoder. The digital system also adds
features such as channel signaling, which synchronizes the signal at the receiver, as well as
error detection and correction. However, an additional delay, up to one-half second, is
introduce by vocoders and is sometimes found unacceptable for fire ground use by some

agencies.

Although voice quality is not as pure as analeg, the system performance is improved at
levels where analog radios put out static, digital radios continue to deliver clear audio. Analog
audio quality degrades gradually as the distance from the transmitter increases. Digital audio
remains constant until it reaches its outer limit and then drops off rapidly. See FIGURE 2-3.

Digital systems also allows for data to be transmitted as well as voice over the same

channels, reducing the need for separate voice and data systems.

Further, digital systems allow for reduced spacing between channels, now required for
new radio equipment. The FCC has mandated that radios sold after established dates be
capable of channel spacing reduction. Existing 25 kHz radic channel spacing must be reduced
to 12.5 kHz and ultimately to 6.25 kHz spacing between channels. Only with digitized systems
can this goal be accomplished without adjacent channel interference.

Presently a P25 Phase 1 standard has been developed which conforms to the 12.5 kHz
spacing. Further this standard has been adopted by major manufacturers. This provides for
use of different manufacturer equipment to be used on a system and for a common air interface

(CAl) between systems.

P23 Phase 2 standard is currently being developed. The present P23 FDMA system in
conjunction with a two-slot TDMA arrangement 1s of the prime candidate technologies being

considerad.
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FIGURE 2-3: DIGITAL VERSUS ANALOG
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24 FREQUENCY BAND

The choice of frequency band involves consideration of radio propagation and noise and
interference conditions. VHF Lo-band frequencies, while having low path loss, are subject to
skip interference from sources at great distance. They also have poor building penetration for
voice communication and for paging. The VHF Hi-band and UHF frequencies have less path
loss and foliage loss, but poorer building penetration characteristics than UHF, 700 MHz or 800
MHz. Shadow losses (behind gently rolling hills) are more severe for the 700 MHz or 800 MHz
frequency band although, because of reflections, 700 MHz or 800 MHz systems perform well in
very rugged terrain or where a large number of reflecting objects, such as buildings, exist. Both
natural and man-made noises are more severe at VHF than at UHF and above. |n general, 700
MHz or 800 MHz generally requires a larger number of sites than VHF or UHF to provide

adequate coverage.

The VHF band is not organized into frequency pairs (base and mobile). Sufficient
frequency separation may not be available to minimize interference. For example, interference
from the base transmitter can cause interference to base receivers operating on a mobile

transmit frequency using a different duplex channel.

FoxComm Data and Voice Radio Network Design Report
Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-78132 {(410)224-8911

Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this repart
> 25 <




25 IN-BUILDING COVERAGE SOLUTIONS
2.5.1 BI-DIRECTIONAL AMPLIFIER

The bi-directional amplifier (BDA) is perhaps one of the most commonly used solution to
provide in-building coverage for above ground as well as underground. Designed to provide
supplemental radio coverage in difficult coverage environments, the bi-directional amplifier can
provide FoxComm agencies with an in-building projection of their radio network. A BDA system
consists of one or more amplifiers located inside a confined environment and is connected to an
internal and external antenna network. The external antenna, usually located on the roof of the
building needing coverage, receives the signal coming from the radio site. The BDA amplifies
the signal and retransmits it into the building or tunnel. A subscriber unit within the building can
use the BDA to extend their portable radio coverage and communicate with an external system.
The BDA listens for incoming traffic inside the confined space, amplifies it and retransmits it to
the external system, hence bi-directional. A BDA can be relatively inexpensive. However, the
supporting infrastructure of cabling, antennas, filters and power supplies require considerably
more cost. Unless BDAs are adjusted correctly, they can create interference issues-with
themselves, through negative feedback; with other BDAs; or with the existing radio system.

252 RADIATING COAXIAL CABLE

Radiating coaxial cable, also referred to as "leaky coax”, can be installed to provide
coverage in buildings. The low profile nature of this solution makes leaky coax attractive for
building applications. It can be used where a BDA is impractical or unsuitable, such as
underground parking lots where a low-profile antenna is required to avoid physical interference.
The design of the radiating coaxial cable provides uniform coverage throughout the building or
garage (where installed). In addition, radiating coaxial cable has provided coverage benefits for
a wide band of frequencies. Radiating coaxial cables are not perfect solutions for every
environment. Radiating coaxial cables are passive devices. They can be used in conjunction

with BDAs or repeater systems to increase a system's in-building coverage.

25.3 FIBER OPTIC TRANSMISSION LINE

While leaky coax is ideal for some tunnel applications, it is not always the best choice,
an RF transport medium not susceptible to EMI is fiber optic cable. This alternative can be used
in conjunction with other in-building or in-tunnel solutions such as BDAs. In order to use a fiber
optic transmission line, additional equipment is required to translate the radio signal into digital
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light pulses for transmission on the fiber optic line. The fiber optic cable is therefore a point-to-
point alternative. Fiber optic lines can be used in a multiplexing environment. Muiltiplexing is
sending multiple signals or streams of information on a carrier at the same time in the form of a
single, complex signal and then recovering the separate signals at the receiving end. Digital
signals are commonly multiplexed using time-division multiplexing, in which the multiple signals
are carried over the same channel in alternating time slots. In some optical fiber networks,
multiple signals are carried together as separate wavelengths of light in a multiplexed signal

using dense wavelength division multiplexing.

Like leaky coax, fiber optic lines have a low installation profile to avoid physical
interference with their environment. The installation and supporting hardware required to use
fiber optic transmission lines, however, is generally more expensive than a typical leaky coaxial
cable or other transmission line.

254 DISTRIBUTED ANTENNA SYSTEM

In order to provide reasonably uniform coverage in buildings and in tunnels, a series of
antennas throughout the structure may be necessary for use with a number of the alternatives
previously described. This distributed antenna network handles both talk-out and talk-back

signals.

Using a hybrid system of BDAs and fiber optic transmission lines combines the
advantages gained by utilizing a high bandwidth medium, not susceptible to EMI, with the
functionality of the BDA.

26  VEHICULAR OR TRANSPORTABLE REPEATERS

A wvehicular repeater is a component used in conjunction with a mobile radio, which
effectively expands the range of a portable radio in the field, For example an officer leaving
his/her vehicle can begin transmitting on his/her portable radio, the 3-5 W portable radio signal
is boosted through the vehicular repeater, thus enabling transmission at much greater distances
and the enhanced ability to penetrate in buildings. For in-building scenarios, the wvehicular
repeater can be brought to the scene to improve the localized communications in the
emergency response area. The vehicular repeater typically is not limited by a power source and

is highly mobile. That can have limited versatility in confined or remote environments.
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Vehicular repeaters generally operate on two different bands which may require a first
responder to carry two portable radios; for example one for VHF which is used in areas where
sufficient talk-back coverage exists and one at 800 MHz to couple with the vehicular repeater
where VVHF talk-back coverage is sufficient. However if frequencies with sufficient separation
are available operation in one band can be carried by each first responder.

Another approach would be to have trunked radios in vehicles and repeaters in all
vehicles. In this case the portable radio carried by a first responder would have to only
communicate with the vehicle repeater which has better talk-back coverage. |n this case the
portable radio could be a single frequency analog radio which is considerably less costly than a
P25 trunked portable. For example the first responder would always use an analog single
frequency 800 MHz analog portable and the vehicular repeater would be used to provide talk-
back on appropriate talk-group of the VHF digital simulcast P25 trunked system.

Generally there are four or five times as many portable radios than there are vehicular
radios in a public safety radio system. The use of less expensive portable radios by first
responders and the use of fewer fixed repeater sites needed for obtaining portable radio
coverage, should provide considerable cost savings.

Vehicular repeaters could be available for use by any units that are assigned to or will be

used in areas where low talk back coverage is predicted, including poor in-building coverage.

If an incident requires a large number of first responders in a low talk back coverage

area, a transportable or suitcase repeater should be available and be used.

2.7 INTEROPERABILITY BETWEEN DIFFERENT SYSTEMS

Mutual aid becomes somewhat more complicated when adding advanced technologies
such as trunking and digital operation. In particular, when a locality has a digital trunked system
and must interface with another's analog trunked system, interoperability between these

systems must exist. There are several levels of interoperability.

Each of these is outlined below:

On-site Talkaround: This can be performed between any units of any
technology base, since they can all operate in the FiMl analog mode. For this

reason, talkaround is not an issue in terms of interoperability (provided
operations are in the same frequency band).
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Shared Talk Groups: When two agencies operate trunked systems that were
installed by the same vendor, it is possible to program the portables and mobiles
to contain shared talk groups. Essentially, this is similar to equipping
conventional users to operate on the other agency’s channels. A user who is
located in range of the other agency's system may switch talk groups (channels)
to communicate with users from that other agency.

Cross-Patch: Users on incompatible trunking systems can communicate
directly with one another via a console cross-patch or linking of frequencies. In
this mode, the dispatcher activates the patch manually. Typically, this is done by
hardwiring a control station from one system into the console from the other.

Mutual Aid Channels: A series of mutual aid channels have been allocated for
public safety operations. Users may access these channels in the conventional
mode. The dispatcher on the calling channels can monitor the mutual aid
channels. Field personnel would be directed to tune their radios to one of the
tactical channels to talk to another unit.

Cross-Band Repeaters: Users operating in different frequency bands can also
communicate directly by the use of cross-band repeaters, which allow
transmission in one band to be repeated in another band. This eliminates the
need of having multiple radios in a vehicle. For example in a VHF system and
800 MHz system requiring interoperability, the system operating in the VHF band
would have a channel which would transmit a signal to a cross band repeater
which would then be repeated on one of the 800 MHz channels and vice-versa.

2.8 INTERNET PROTOCOL SYSTEMS

With the rapid advance of digital technology in the last two decades, IP (internet
protocol) technology has reached a point of maturity. Its hardware, software, network
configuration, maintenance and management are well understood and widely used. Today's
internet with IP technology at its core has a proven record of providing reliable infermation
services at an industrial scale around the world. With its very large installation base, growing
demand and fast innovation, IP technology has supported diverse and reliable equipment and
service providers, The price of IP technology continues to decline. Many organizations,
including government entities, have built their own private |IP networks. Each device on the
network is given an unique IP address. At the core of the network are IP routers/switches, which

are very efficient for routing data, in the form of packets to different devices on the network.

Digital technology such as P25 Phase 1, has gained wide-spread acceptance for public
safety radio communications. P25 Phase 1 encodes analog voice into digital data at the
transmitting end and decodes them at the receiving end. A back haul network, with IP
routers/switches instead of traditional circuit switch at its core, is used to connect every base
station. This kind of network can take advantage of mixture of microwave system, T1 lines, coax

cable lines, fiber optic lines, and telephone lines, whether the networks are private or public. It is
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usually isolated from the internet for security reasons. The non-proprietary nature of an IP
network also makes it easier and less expensive to maintain and upgrade.
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SECTION Ill - RADIO SYSTEM REQUIREMENTS

3.1 GENERAL

A radio system must be able to propagate or transmit a signal with enough strength to
be received where needed with minimum delay. The system should have the capability to
perform this function with a high degree of reliability under many different conditions in order to
support FoxComm.

The last thing on an officer's or fire fighter's mind is whether he/she can communicate

with the command center while performing their duties.

The time to be thinking about the communications systems is before events occurs, not

as they are developing.

The volume of traffic required and the differing operational requirements of the users as

well as the frequencies that are available can best be served by a trunked radio system.

3.2 CHANNEL LOADING

Channel loading requirements for a system to support the user agencies requires that
sufficient total current airtime minutes be available during the busiest hour if a major emergency
is to be supported. The peak load requirements assume that all of the units have peak load
requirements during the same hour. A 12-channel simulcast trunked system for example, will
handle approximately 300 minutes of airtime traffic at a Grade of Service of one busy in 100
attempts (GOS of 1/100) during a peak hour. However, it is unlikely that all of the counties
various agencies would be involved in major incidents during the same hour.

The number of incidents (for 2007) handled by each agency in each of the four
FoxComm counties is given in Table 1-1 through Table 1-4. The total annual incidents for each
county and the average hourly number of incidents handled are shown in Table 3-1. During the
busiest hour the number of incidents handled is four (4) times the average hourly value. On
average each incident requires one minute of airtime for the radio system. This is also shown in
Table 3-1 as well as the number of trunked channels required if each County has a trunked
system and the total channels required if a County system serving all Counties is used.
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TABELE 3-1 - INCIDENTS AND RADIO TIME REQUIRED BY COUNTY

Trunked
Yearly Average Peak hr/Peak
County Incidents Hour min of Radio ‘:ha"!“’*"s
Required
BROWM 200,947 22.94 91.76 7
CALUMET 21,436 2.45 9.78 4
OUTAGAMIE 159,072 18.16 73.64 6
WINNEBAGO 153,511 17.52 70.09 6
Total for County
FoxComm 534,966 61.07 24428 11
Combined System

Assuming a growth of 20% (1.8% compounded per year) over 2007 values the peak
hour incidents required to be handled for FoxComm would be over approximately 294. This
assumes that all agencies busy hour would occur at the same time. The 294 minutes with a
Grade of Service of 1/100 would require a 12 channel trunked system. |f each County used a
separate trunked system 23 channels would be required, not considering 20% growth. If a 20%
growth is considered then the same number of channels would apply with the exception that
Outagamie County and Winnebago County would require and additional channel (7 instead of
6).

The above discussion concerned only the requirements to handle incidents for public
safety first responders. |If the radio systems are to be used to handle radio traffic to support
other local government functions such as government operations, public works, highway and
roads, jails, schools, utilities, etc. then more channels would be needed. If peak radio traffic is
to include these additional functions then more channels would be required. As an example if
all of these functions together were to increase radio traffic by 50% in a peak hour. Table 3-2

reflects the channel requirements for 2007.
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TABLE 3-2 - CHANNEL REQUIREMENTS BY COUNTY

First - Trunked
responder /egtional Total Peak | Channels | Plus 20%
County for other ; h iz
peak functions | ™iN of Radio per growth
minutes County
BEROWN 91.76 45.88 137.64 8 9
CALUMET 9.78 4.89 1467 4 4
OUTAGAMIE 73.64 36.82 110.46 7 7
WINNEBAGO 70.09 35.05 105.14 7 7
FoxComm Total for 4
county combined 24428 122.14 366.42 14 16
system

* Assuming a 20% growth over the next ten years across the board.
3.3 FREQUENCY REQUIREMENTS

A 14 channel trunked system will require 28 frequencies (14 pairs) at VHF or 700 MHz
for a simulcast P25 trunked system using the 366.42 peak minutes shown above. A 16 channel

system can handle over 485 peak minutes.

There are only 10 pairs of VHF frequencies, shown in TABLE 3-3, which have been
selected from frequencies presently in use by FoxComm counties and city agencies, that will not
cause interference between base transmitter and receiver at a repeater site (less than 1.0 MHz
separation). In addition a search of co-channel frequencies was made. All but about three (3)
of the present used channels have co-channel stations within 70 miles which can interfere.
These are shown in Appendix B. The interference potential to a trunked system precludes the
use of VHF by FoxComm.

The 700 MHz band will be available for public safety agencies on a nationwide basis by
February 17" 2009 when TV stations are to convert from analog to digital formats. FoxComm
resides in region 45; a 700 MHz plan has been submitted. The current allotments for the

FoxComm region are as follows:

» Brown County 18 channels

» Calumet County 4 channels

¥ Outagamie County 14 channels
» Winnebago County 13 channels
Each channel is 25 kHz wide.
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There is sufficient number of 700 MHz Channels to support FoxComm requirements.
The frequency for an additional channel for each county is to be determined.

Each County would have one additional channel, frequency to be determined in the
future. A conversion to a P25 Phase 2 trunked system would result in a considerable increased
peak capacity of over the projected 267 minutes required at a GOS of 1/100. This could
accommodate future growth. However, more sites for outdoor portable coverage may be
required for a P25 Phase |l system.

TABLE 3-3 - VHF FREQUENCIES

# X RX # X RX

1 151.1000 155.0550 6 153.9050 158.7450
2 151.2800 155.1900 7 153.9800 158.7750
3 151.1150 156.0450 8 153.9950 158.8950
L 151.4150 156.3000 9 154.3250 158.9550
5 153.8150 158.2050 10 154.4000 159.0750

34  SYSTEM COVERAGE

After an analysis for co-channel interference as well as separation of all VHF
frequencies licensed to the counties, and a review of the present 800 MHz frequencies available
in the region it was decided that 700 MHz was the best alternative. The FCC has allocated 700
MHz frequencies to be used by Public Safety and the equipment is presently available.
Therefore, it was decided that 700 MHz was the best option for the Counties as well as for

FoxComm.

341 ON-STREET RF COVERAGE

The users of FoxComm require extended wide area coverage for portable as well as
vehicular radio with 95% of the locations, 95% of the time.

FIGURE 3-1 shows talk-out coverage from base stations to both vehicular and portable
radios while FIGURE 3-2 depicts talk-back coverage for a vehicular radio for a 700 MHz system
using the same sites. FIGURE 3-3 shows portable talk-back coverage. Several additional sites
may be required to enhance coverage.
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On all coverage diagrams areas depicted in red have high quality signal levels, areas
depicted in green have acceptable signal levels, while those depicted in white have insufficient

signal levels for reliable communications.

The sites required for outdoor coverage are shown in the figures. The coverage
diagrams assume that all sites have both transmitters and receivers. It may be possible to use
receive only sites in some cases. |n each case, equipment necessary to accommodate a

trunked radio system will be required.
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FIGURE 3-1 - 700 MHZ TALK-OUT COVERAGE
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FIGURE 3-2- 700 MHZ MOBILE TALK-BACK COVERAGE
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FIGURE 3-3 - 700 MHZ PORTABLE TALK-BACK COVERAGE
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34.2 IN-DOOR RF COVERAGE
Radio propagation indoors is much more complicated than propagation in free space.

A number of factors affect radio coverage in a building. The building's relative location
within the coverage footprint may determine a major part of a building's internal communication
capabilities. The building's size, layout and the materials with which the building is constructed
also contribute heavily to the communications lack of indoor radio coverage. Other indoor
location such as basements and underground garages are generally blocked from direct

outdoor RF signals.

Indoor communications can be defined in two possible ways:

¥ Internal unit-to-unit communications is the ability of subscriber units
to communicate with each other within the confines of the building or
other indoor locations.

¥» Subscriber unit-to-external _infrastructure communications is the
ability of a radio unit to communicate with infrastructure located outside
of the building or other indoor locations.

Those indoor alternatives as discussed in Section 2.5 should be capable for both

internal unit-to-unit and subscriber unit-to-external infrastructure communications

Where indoor coverage is required various building locations the use of one or more of
the various alternatives of Section 2.5 may be applicable. Generally these will require a "donor”
antenna on the building and a Bi-Directional Amplifier (BDA) along with a Distributed Antenna
System (DAS). If fiber optic cable is presently installed in any of these locations consideration

should be given to RF over fiber.

3.5 MOBILE 800 MHz DATA SYSTEM

The present talk-out coverage of mobile data systems used in FoxComm is shown in
Figure 3-4. The present talk-back coverage from a vehicle MDC is shown in Figure 3-5. Itis
readily apparent that 95% area coverage can not be obtained with the present system.

In addition, extremely long times (reported up to 20 minutes) are required to access the

system or obtain a vehicle's location using the present system.
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By using the 800 MHz frequencies that became available from incorporating Green
Bay's voice radio into the 700 MHz Brown County system or in an overall FoxComm voice radio
system, six channels can be made available for 800 MHz mobile data use. These coupled with
the three present channels can be used to enhance the 800 MHz mobile data system to allow
for narrowband and wide band data application with vehicle location handled with voice radio

system.
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FIGURE 3-4 PRESENT MOBILE DATA SYSTEM TALK-OUT COVERAGE TO MDCS
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FIGURE 3-5 PRESENT MOBILE DATA SYSTEM TALK-BACK COVERAGE FROM MDCS
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With nine (9) channels a “cellular-like” mobile data system can be established where
channels with sufficient distance separation needed to avoid interference, can be reused.
Separation between sites must account for mobile units being within range of one site using a
talk-out portion of the channel while being separated at a sufficient distance to avoid
interference to another sites talk-back receiver coverage and vice versa. A system of this type
is shown in Figure 3-6 where talk-out power is reduced to provide coverage essentially the
same as talk-back coverage. The channels (number 1 through 9) each assocciated with
particular sites are shown in the figure. These sites are a portion of those used by the 700 MHz

voice system. This should reduce tower costs. Coverage for talk-back is shown in Figure 3-7.

This approach will not allow for live video and other broadband data transmissions to
and from an incident scene because of bandwidth limitations of the mobile data system. A
broadband system would be required. While such systems are available at 4.9 GHz for Public
Safety use, they have limited range and an extremely large number of repeater sites would be

required to provide on-scene coverage.

The FCC has recently issued a license in the 700 MHz band to operate a public safety
nationwide broadband data system. This system would be built by a commercial operator with a
similar license for a block of frequencies which could use both the public safety and commercial
blocks except in an emergency situation. During such a situation the public safety entities could
use both blocks of frequencies. The combined system was to be in operation in most of the
Country in 10 years with urban areas covered first. Unfortunately, only one bid was received in
the 700 MHz auction for the commercial license which was about one-third of the minimum price
established by the FCC. As a result the FCC is considering different options and the availability
of the broadband 700 MHz system will be delayed for some time beyond the 10 years.

The use of 4.9 GHz could be achieved near local government sites for real time
broadband data transmission at reasonable costs. These sites are not necessarily near where
an incident would occur. However, this approach could be used to provide transmission of

recorded broadband data to and from dispatch centers.

Commercially available "wireless broadband” can be contracted from companies such us
ATET, Sprint Nextel, Verizon, and other carriers. These usually cover most of the populated

areas and most highways.

FoxComm Data and Voice Radio Network Design Report
Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-78132 {(410)224-8911

Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this repart

>> 43 <=



FIGURE 3-6 PROPOSED MOBILE DATA SYSTEM TALK-OUT COVERAGE TO MDCS
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FIGURE 3-7 PROPOSED MOBILE DATA SYSTEM TALK-BACK COVERAGE FROM MDCS

HDE Bigrasfhc™ Gessnfiuy

L g
2130 1000 dle—y
& R0 dEe
Tapeay Fupghok] ssal 18T slimtly
I

EE ]

. BRHHALITON 1

REEEITE0 W N0 AT BD0AA

[Eeprewiel  Fa e AGL K0T D E Tes AP 80002 W
Rndet | ool semoalT 2 840 0000 By

Fme. Chiltan

R TTRA T W |1 A S e

Ontian) T pLAGL: IR T Tous EAN 560 4 W
Ml | strreSerteestail 27 B GO0 AE

B Cumimn

R R D07 WA T 1200 BET I A

Ootll  Tu il SELT Towm ERM EOE W
Mirstatl | gy Tl £ TR ODDN] B

e HOATOMNALLE

"I B RTILAT Raa N

Hariord  Taed AL TR0 N Tehe §AF 500 MW
el 1 arrrssdeail 1500000 Mely

Brw PN d2E

Rt aT TP AR

A Ve AL ADLA R Teke E9ER: 50050 W
Midal | srrrenboad F 500000 Mk

fp Poeusen pas

X Atimrra - Trps: SO0
haight B3 MAGL e 80N ol

FoxComm Data and \Voice Radio Network Design Report

Cencepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21407.7813 (410)224-8511

Use or disclosure of infarmation contained on this sheet |s subject to the restriction on the title page of this report

>=> A5 =<




3.6 PAGING AND ALERTING

Paging and alerting are presently handled in various ways in the four FoxComm
Counties. In some cases this function is handled on the voice radio system using PL Tones to
identify a page or alert message as contrasted to a normal voice dispatch conversation. In
other cases separate channels are used for dispatch, and paging and alerting are handled on a
different channel with patching of voice messages. Minitor pagers appear to be used in all

cases for firefighters. All systems use VHF frequencies.

The current VHF paging channels can be used in a FoxCoemm-wide or four County-wide
simulcast paging and alerting systems. Many of the same sites used for the 700 MHz voice
radio system and for a mobile data system could be used which would result in significant cost
savings.

The use of simulcasting will improve coverage and provide for a common paging and
alerting system which, with the use of PL tones, can allow retention of the present Minitor

pagers and alerting equipment at Fire Companies.

The FoxComm-wide system would have the advantage of reaching volunteer Fire
Fighters that have employment or are visiting in other FoxComm counties than the one in which
they are assigned. Alerting could also be given to Fire Companies who are stationed in other

FoxComm counties.

3.7 INTEROPERABILITY

Interoperability partner agencies include Public Safety agencies in counties adjacent to
FoxComm. In all cases, with the exception of those agencies operating with P25 on the same
band, some type of interoperability should be included in the Radio System. The use of
gateways (cross band repeaters) which links the audio signals of a system to another system
presents an approach which could be used. This would allow talk groups of the other system to

be capable of operating on a FoxComm talk group and vice versa.

The use of a 700 MHz system (which also has subscriber equipment covering the 800
MHz band) would allow interoperability with Sheboygan County which has an 800 MHz system.
Interoperability with other neighboring Counties that use VHF systems can also be achieved by
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retaining present VHF subscriber equipment for use in mutual aid situations with these
Counties.

The interoperability subcommittee of the PSWAC defined interoperability as "an
essential communication link within public safety service wireless communications systems
which permits units from two or more different agencies to interact with one another and to
exchange information according to a prescribed method in order to achieve predictable results.”
In addition the PSWAC Final Report described three different types of interoperability:

@ Day-to-day interoperability
= Mutual aid interoperability
= Task force interoperability

3.7.1 INTEROPERABILITY BACKGROUND

Major incidents or situations can require aid from nearby jurisdictions and Federal

agencies and require interoperability with state police.

3.7.1.1 DAY-TO-DAY INTEROPERABILITY

Is the most commonly encountered and is typically associated with areas of concurrent
jurisdiction where agencies monitor each other's routine traffic. Such interoperability minimizes
the need for dispatcher-to-dispatcher interaction to arise in the exchange of information among
units in the field.

3.7.1.2 MUTUAL AID INTEROPERABILITY

Often invelves multiple agencies under conditions that allow for little planning for the
specific event. This type of communications is called tactical, and when responders are on the

scene, typically involves the use of portable radios.

3.7.1.2 TASK FORCE INTEROPERABILITY

Usually involves communications among agencies representing several units andfor
levels of government under conditions that do allow for planning. This type of communications
usually involves the use of portable and/or covert equipment, often requires extensive close-
range communications, and due to the nature of the communications traffic invelved, long-range

transmission is undesirable.
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3.7.1.4 INTEROPERABILITY PARTNERS

The system to be procured should be capable of providing interoperability with the

following agencies:

» Federal
v FBI
v US Coast Guard/ Homeland Security
v Secret Service
> State and Local
v Wisconsin State Police
¥ Police, fire and EMS agencies
o Adjacent Counties
o Cities and Towns
¥ Tribal Public Safety units
Where different frequencies are used by these agencies the system should have cross
band repeaters or carry portable radios for use by command personnel on the other agencies

system.

3.8 BACK-UP REQUIREMENTS

3.8.1 POWER

Back-up power requirements for UPS and generators are shown on the floor layouts for
various types of sites (see Appendix C for examples). The power requirements at each site
can be determined after the various alternatives (for radio, MDC, and paging and alerting) are
chosen and the Final Design is completed. The UPS back-up power can be obtained from
batteries alone, which are charged by the normal power supply at the site, or can be
supplemented by an emergency generator activated when the normal power supply is disabled.
If only batteries are used at the site a longer period for which they must supply power is

required.

3.8.2 TRUNKED SYSTEM RECOVERY

The fault tolerant features of a trunked system and the coverage afforded to vehicular
radios will be used for recovery. The failure of a transmitter at a site, for example, is
immediately recognized by the self-diagnosing features of a trunked system, which results in
easier and quicker maintenance. The loss of ona (1) channel will cause little noticeable system

degradation because all of the other channels are available and only a small reduction in Grade
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of Service (GoS) will result. If a control channel fails, a voice channel can quickly be converted
to become a control channel.

3.8.3 SECURITY/ENCRYPTION
3.8.3.1 CURRENT SECURITY CAPABILITY

Mone of the agencies in the four counties have security or encrypted capability
incorporated in the current radio system with the exception of the 800 MHz Green Bay trunked
system. The radio users would like to have capability to have secure encrypted interoperable

communications,

The new system should have the ability to support voice encryption on all the RF
channels within the system. Both the infrastructure and the subscriber equipment should be
able to support P25 compliant, FIPS 140-2 Certified, Type |l encryption (AES 256 bit).

Field units and radio consoles should be capable of detecting encrypted radio
communication and automatically receive and decrypt the message should it be programmed
and authorized to do so. Consoles will have the capability to monitor and transmit to different
encrypted channels and talk groups simultaneously. The consoles will notify the dispatcher if an

unencrypted signal has been received.

3.8.3.2 ADVANCED ENCRYPTION STANDARD

The Advanced Encryption Standard (AES) specifies a FIPS-approved cryptographic
algerithm that can be used to protect electronic data. The AES algorithm is a symmetric block
cipher that can encrypt (encipher) and decrypt (decipher) information. Encryption converts data
to an unintelligible form called ciphertext; decrypting the ciphertext coverts the data back into its
original form, called plaintext.

3.8.3.3 OVER THE AIR REKEYING

P25 includes a standardized Over-The-Air- Rekeying (OTAR) function. OTAR is a way to
greatly increase the utility of encryption systems by allowing transfer of encryption keys via
radio. This remote rekey ability, controlled from a Key Management Facility, or KMF, means
that radios no longer have to be physically touched in order to install a new replacement key

into a radio saving time and money over time.
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3.8.4 INTERCONNECTION NETWORKS

The existing interconnection network is shown in Figure 3-8 some Microwave links use

analog 2 GHz frequencies which are not capable of being used in the new system.

The use of “loop” type of equipment should be used between sites. In a “loop”
arrangement each site is connected to two other sites such that signals flow initially in one
direction around the “loop”. If a link between two sites is disabled the signal flow is reversed
and the signals to and from each of these sites will be connected to the origination point. Loop
networks should be used if the interconnection network uses fiber optics, microwave, T-1 lines

or combination of these links. For receive only sites spurs off of the loop can be used.

The interconnection networks can make use of most existing fiber optics and digital
microwave links or T-1 links between sites.

An upgraded interconnection network is required to support a new radio system. The
same network should link all PSAP/Dispatch Centers to all sites and to each other for back-up.
A central Back-Up Data Center should also be provided which will store all voice radio calls,
mobile data, 9-1-1 telephone transcriptions, paging and alerting actions and CAD information for
all PSAP/Dispatch Centers. Interconnection to this Center and existing PSAP/Dispatch Centers
should be required.
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FIGURE 3-8 —EXISTING INTERCONNECTION NETWORKS
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Figure 3-9 shows the required interconnection networks. Where replacement to existing
interconnecting paths, i.e. 2 GHz microwave are necessary, these are shown. All repeater sites
PSAP/Dispatch Centers and the Back-Up Data Center are interconnected in loop networks.
Spur links to this network are shown to receive only sites. All new sites are shown using
microwave links for connection to the network. Where these sites have available connections to
T-1 or fiber optic paths substitution of these media must be considered. The quality that fiber
optics offers can exceed that of microwave. However, microwave interconnection to all sites
should be used. The other media, because of their vulnerability to breakage, should be used for
additional backups. Path profiles and Fresnel zone clearance are shown in Appendix D for all

microwave links.
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FIGURE 3-89 - PROPOSED INTERCONNECTION NETWORKS
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3.9 FUTURE RADIO SYSTEM MIGRATION CONSIDERATIONS

Future upgrades of a simulcast trunked system should consider a P25 Phase 1 FDMA
system, combined with a defined migration to TDMA or P25 Phase 2 system with equivalent
6.25 kHz per voice channel spectral efficiency.

This should be appropriate for the operational and performance requirements of public

safety/public service agencies and will have the ability to increase system channel capacity.

The narrow band (12.5 kHz bandwidth) digital FDMA system would allow for a common
air interface (CAl) with other users in the same band with P25 Phase 1 compliant FDMA
systems. Further, migration to P25 Phase || operations should also be possible. P25 Phase 2
will allow for the equivalent of 6.25 kHz spectrum occupancy, which can increase efficiency and
allow for increased traffic handling capacity through the use of FDMA/TDMA, However, some
problems can arise due to timing of TDMA pulses. This can be reduced by the use of additional
sites for simulcast operations. The use of 6.25 kHz equivalent operations, although increasing
traffic capacity by use of FOMA/TDMA, will not quite double the capacity as comparedtoa 125
kHz FDMA system.

The P25 Phase 2 systems are also capable of handling both voice and some data traffic.
For example, vehicular location data could be handled by a P25 Phase 2 System.
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SECTION IV - TRAINING

41  GENERAL

It is imperative that training be provided to all involved personnel. There should be basic
training designed to familiarize the personnel with all aspects of the new system, enabling them
to understand its operation features, functions, mobile and portable radios and repair.
Repair/maintenance training is required to be the same as that given to the vendor's own

personnel who service comparable equipment.

The training should not be more then two (2) months prior to going live on the new

system.

CTO recommends a certified Training Coordinator position be established to continually

assess the training program, and able to maintain accurate and detailed training records.

411 SYSTEM TRAINING

Training of personnel for the new radio system operation, use, and repair/maintenance
should be conducted at a site where classroom space can be provided. The training should
include the necessary instructors, equipment and test apparatus for demonstration and practice
purposes, instruction books and/or literature and any other material (aids) required for the
presentation of the program. The sessions will be given by competent personnel experienced in
techniques in adult learning. A manual indicating the content of the session should be provided
for each participant. Copies of all repair/maintenance manuals, including schematic diagrams
should be provided to the appropriate personnel. Operational training should begin as soon as
is practical in the installation of the system so as to be completed before placing the systems in

operation.

There should be comprehensive operator training for the appropriate personnel before
the new system is placed in service. Training should be conducted on-site. The classes could
be scheduled one class in the afternoon and one class in the evening, or at such other times as
specified by FoxComm.
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41.2 FIELD OFFICERS TRAINING

The field officers, fire fighters and other user personnel should be provided with training
in the use and features of a trunked radio system. This should include talk-groups assignments,
dynamic regrouping, priority, pre emption, OTAR, OTAP, and how channel assignments are

made.

41.3 CALL TAKERS/DISPATCHERS TRAINING

In general, training for calltakers and dispatchers can be handled on-site through on-the-
job training programs or through packaged programs that can be taught on or off site. Strictly
in-house, on-the-job training programs can not ensure that proper levels of training are
achieved. This can be especially important if the center becomes the subject of a civil action for
improper or negligent action. Being able to show adequate levels of training is paramount to a

successful defense in such cases.

Some on-the-job training is always essential. MNone of the packaged courses are
capable of teaching calltakers and dispatchers the mechanics of operating the specific
equipment to be utilized in a Communications Center. Neither can packaged programs teach
the specific policies and procedures peculiar to a given jurisdiction. Having said this, packaged
training programs are essential to properly equip calltakers and dispatchers to effectively

perform their duties.

There should be training designed to familiarize personnel with all aspects of the new
system, enabling them to understand its operation features, functions, and repair. Repair
training is required to be the same as that given to the vendor's own personnel who service

comparable equipment.

Training of personnel for the new radio system operation and repair is required at a site
where classroom space can be provided. If it is proven beneficial, repair training may take
place at the vendor's facilities, but the vendor must bear any additional costs for travel and
lodging expenses. The training should include the necessary instructors, equipment and test
apparatus for demonstration and practice purposes, instruction books and/or literature and any
other material (aids) required for the presentation of the program. The sessions are to be given
by competent personnel experience in technigues in adult learning. A manual indicating the

content of the session is to be provided by the successful vendor for each participant. These
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manuals will be subject to the approval of the user agency. Training should be sufficient to all
involved personnel to operate the system. Copies of all repair manuals, including schematic
diagrams should be provided to the necessary personnel. Operational training should begin as
soon as is practical in the installation of the system so as to be completed before placing the
systems in operation.

There should be comprehensive operator training for personnel before the new system
is placed in service. Training should be conducted on-site in a minimum of two (2) classes per
day. The classes should be scheduled at the convenience of FoxComm; one class in the
afterncon and one class in the evening, or at such other times as specified by FexComm.

The training should not be more then twe (2) months prior to going live on the new
system.

CTO recommends a certified Training Coordinator position be established to continually

assess the training program, and able to maintain accurate and detailed training records.

The duties of a Training Coordinator should include (but limited to):

@ Providing basic training for all newly hired Telecommunicators;

= Monitoring on-the-job training of new hires once they are assigned to
senior Telecommunicators to ensure consistency;

= Maintain basic training files for new hires to ensure that all aspects of the
operation are covered and competency levels are met;

@ Provide instructor training for communications training officers;

o Developing clear training objectives and lesson plans for all levels of
training;

= Developing and delivering scheduled in-service training to all employees;

o Maintaining training files for all employees and monitoring required
certifications to ensure that qualifications are preserved;

= Maintaining comprehensive records of training class outlines, as well as
class development and approval processes; and

= Monitoring the overall performance of the communications operation so
that problems or issues may be identified and corrected prior to them
having an adverse affect on citizens, field personnel or the center itself;
The Training Coordinator ensures that instruction meets all appropriate state, local and
federal standards. Each calltaker/dispatcher (Telecommunicator) is taught in the same manner
to meet the same level of competency. This not only provides for a smoother operation and

FoxComm Data and VVoice Radio Network Design Report
Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapalis, MD 21407.7813 (410)224-85311

Use or disclosure of information contained on this sheet is subject to the restriction on the tithe page of this repart
== 57 ==



more professional Telecommunicators, but also aids the department when public scrutiny or civil
litigation occurs.

Some of the Standard Operating Procedures (SOP), General Orders, and Protocols
appear to be outdated and confusing from a communications center stand point. CTO
recommends while procuring a new system some changes to the SOP, General Orders and
protocols may need to be made, the manuals should be evaluated, updated and changed to

adjust to the trends and to take into consideration the current amount of radio traffic on the

system.

Once the manual(s) are updated and approved all personnel would need to follow the

new protoceols, Standard Operating Procedures, etc.
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SECTION V - SYSTEM MAINTENANCE

51  MAINTENANCE

The present radio systems do not have a standard system maintenance program. The
systems are maintained on a crisis basis. Some of the equipment is becoming unserviceable

and is degrading the system capability.

For the performance of the system not to degrade Public Safety operations a
comprehensive maintenance program should be in place. There are two types of maintenance
that a system should undergo:

1. Preventive Maintenance
2. Corrective Maintenance

5.1.1 SYSTEM MAINTENANCE

Once the new P25 system is installed, tested and accepted it is imperative that the
maintenance schedule of the system be strictly enforced. Together with the purchase of the
system a service and maintenance program will be included. This plan should be specified in
detail.

The new P25 system will require a service facility with certified service technicians for
service and repair. This facility should have 24/7, 365 days per year response capability and

should provide a certified service technician on-site within a maximum of two (2) hours.

It is recommended that the purchase of any new system includes the contracting of a
dedicated system manager to monitor the system once finally accepted. This would greatly

increase the success of the transfer and operation of the new system.

Copies of all repair manuals, including schematic diagrams will be available to trained
personnel,
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SECTION VI - PERSONNEL REQUIREMENTS

6.1  TRAINING COORDINATOR

One (1) training coordinator with knowledge of the radio system operation should be
added to the staff to ensure that proper training is provided to dispatchers and to new field
officers and others that will use the new radio system.

6.2 SYSTEM MANAGER

The System Manager should oversee the operation and maintenance of the systems
and should be a full-time employee.

6.3.1 TECHNICIANS

Technicians that are fully certified and fully acquainted with the systems should be

considered to be part of the staff to maintain and run the day to day operation of the systems.
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SECTION VIl - RECOMMENDATIONS

71  RADIO SYSTEM

There are two alternative approaches that can be used by FoxComm for an upgraded
radio system. Both involve trunked digital P25 Systems.

1} A combined digital simulcast trunked P25 system in the 700 MHz band that
will be used by all Counties and municipalities. A 16 channel trunked system
would be required to handle future growth. This will also improve
interoperability between the four FoxComm Counties and municipalities.

2) A zoned system with separate digital simulcast trunked P25 system for each
of the four Counties and municipalities with the City of Green Bay traffic
handled by Brown County's system. Channel requirements are Brown
County 8, Calumet County 4, Qutagamie County 8, and Winnebago County
8. Interoperability between the FoxComm Counties would be provided by
having each County's subscriber equipment capable of operating on all of the
Counties systems.

To avoid delays which occur in digital trunked systems voice messages, it is
recommended that portable radios have a mixed mode (analog and digital) capability for use in
fire-ground, swat teams, other time critical events. There are sufficient additional 700 MHz

channels that can be set aside for such time critical purposes using analog modulation.

The primary reason for the choice of the 700 MHz over existing VHF band is because of
frequency availability. As covered previously, there are an insufficient number of VHF
interference free frequencies available to support the requirements. The capacity of a trunked
system greatly exceeds that of a conventional system. For examples, a four channel trunked
system will handle over 10 times the traffic of a four channel conventional system while a 16
channel trunked system will handle over S0 times the traffic of a 16 channel conventional

system,

Further benefits are:

@ Freeing VHF frequencies for use in an improved simulcast paging system for
FoxComm.

o Freeing 800 MHz frequencies used by the present Green Bay system to allow
for improvements in the FoxComm Mobile Data System.

= Allowing for vehicle location information to be carried on the voice system will
provide for considerably improved and timely availability of information.

@ Allow for personnel location (if portable radio speaker/microphone equipped
with GPS are used) cutside of buildings.
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@ A digital system provides more uniform voice coverage which maintains until
signal strength reaches a low value, while an analog system voice fades as
signal strength weakens.

@ A simulcast system allows for a channel to provide a larger operating range
because the system uses multiple sites, while a non-simulcast system
requires more channels to provide similar coverage.

@ Use of P25 standard allows for different manufacturers systems in the same
band to "talk” to each other through a "common air interface” and allows for
expansion to a TDMA system which provides increased channel capacity
without requiring additional frequencies.

2 A trunked system allows for priority assignment, which would allow for higher
priority for emergency use and reduce channel congestion.

@ Use of the priority assignments for emergency situations could allow a
reduction of channels required for implementing either alternative 1 or 2

7.2 MOBILE DATA SYSTEM

There are two alternative approaches for improving the mobile data system (MDC). The
first alternative would be to implement all three present 800 MHz channels used for MDC at
each of the six (6) MDC sites. By time sharing and assigning (via the voice radio) each MDC
that is to send or receive information on one of the three (3) channels. This would allow for an
increase in MDC capacity but would not aid significantly in location information application. This
alternative might be used as a first step in improvement and could be used until the improved
capacity that would be available by implementing the second alternative.

The second alternative involves the use of additional 800 MHz channels. If the Green
Bay voice system is either combined with the combined FoxComm or Brown County voice
system, as recommended in Section 7.1, a total of nine channels at 800 MHz could be available
to use in a cellular like system as described in Section 3.5. A total of 12 sites would be used.
This would allow for a considerable increase in overall capacity and improved coverage. Figure

3-7 shows a 12 site 9 channel system.

7.3 PAGING AND ALERTING SYSTEM

There are two alternatives for paging and alerting system, both are VHF and allow for
use of the existing Minitor equipment.

The first is a single simulcast system to be used by all of the Counties in FoxComm with

tone activation of appropriate pagers and fire stations.
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The second alternative is to implement a separate system for each county used to
activate appropriate pagers and fire stations.

In either alternative the same voice dispatch information that is sent on the voice radio
system would be transmitted on the paging and alerting system as associated with the incident
to be handled and continued until all volunteer fire fighters arrive on scene. The same sites as

the corresponding radio system would be used to minimize costs.

The first alternative has the advantage of alerting volunteer fire fighters who are

employed in or visiting any of the FoxComm Counties.

74 DATA CENTER

FoxComm should develop a data center that will be responsible for the up-keep and
training of a standard system maintenance program. The center will also be responsible for the
personnel to maintain the radio system. The center should be located in a central location for

logistic purposes and not attached to or in the same building housing a present PSAP/Dispatch
Communication Center. The data center would alse have the responsibility of the current CAD
system and the controllers of the new radio system. Security will need to be addressed for the
data center as well as the Systems Manager having the ability to access and monitor the radio
system anywhere. Microwave links to the Data Center from the existing County PSAPs are
required. Fiber optics links could also be used, if available, or require short extentions of

existing fiber optic networks.

7.6 INTERCONNECTION NETWORK

The interconnection network for the radio system should employ redundant loops for all
repeater sites with spur links only for receive-only sites. The same sites can be used for the
mobile data system and paging and alerting system, thus providing interconnection for these

systems. The Data Center should be linked to each PSAP/Dispatch Center by microwave links.

The use of Internet Protocol (see Section 2.8) should be incorporated in the
interconnection network. This will allew for any transmission media to be used (microwave,
optical fiber, T-1 or telephone) and will provide for interconnection by providing redundant paths
if fiber or T-1 paths are broken.

7.6 DISPATCH CONSOLES
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The existing Dispatch Consocles where possible should be upgraded to accommodate
the new radio system, mobile data system, and the new paging and alerting system, as chosen
by FoxComm and/or the FoxComm member Counties, from the alternatives presented for each
of these systems. [f any of the existing conscles cannot be upgraded, then new consoles
should be obtained.
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SECTION VIl - BUDGETARY COSTS

8.1  ALTERNATIVES

Budgetary Costs were developed and are presented in two alternatives for each of the
systems. Tables B-1 and Table 8-2 present the cost estimates for alternatives for the 700 MHz
Radio System Infrastructure and Interconnection System. Table 8-3 and Table 8-4 present the
alternative cost estimates for the VHF Paging System. Table 8-5 and Table 8-6 present the
alternative cost estimates for the Mobile Data System. Table 8-7 provides an average cost for

the radio system user equipment.
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TABLE 81

ALTERNATIVE | - COMBINED 4 COUNTY SYSTEM
FOXCOMM 700 MHz Radio System & Interconnection — Conceptual Design
Budgetary Cost Estimates
ltem| Equipment Hardware Costs QTyY 700 MHz
Radio Network — P25 narrowband digital trunked simulcast system for outdoor coverage, C:'s:n

1 one console operator position and system managerial terminals at main and hot alternate 40 23,000,000

Centers :
Sites

2 Interoperability {(ACUI000 or Gateway) 3 750,000

3 Towers — 200 ft self supported lowers 110 2,000,000

4 Interconnection System - Equipment (micrawave |} 38 3,040,000

& | Alarm and Monitoring — Equiprment 38 2 027,000

o] Shelters — Cutdoor type 40 2 000,000

7 Spares — Systam equipment 225000

8 Consoles 15 1,500,000

9 | Test Equipment — All test and programming equipment required 1,000,000

10 | In-door Coverage Equipment for: Buildings and Basemenis 72,000

1 SUB TOTAL INFRASTRUCTURE EQUIPMENT; 35,814,000
Professional Services:

12 Project Management. Design Enginearing, Field Engineering and Factory Tesling, 14245 600
Acceptance Testing, Training, Infrastructure |nstallation/Optimization, Documentation, A
Warranty on infrastructure, Quality assurance contractor At 40% of Infrastructure equipment

13 TOTAL BUDGETARY COST 49,859 600
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TABLE 8-2

ALTERNATIVE Il - SEPARATE COUNTY SYSTEM

FOXCOMM 700 MHz Radio System & Interoperability — Conceptual Design

Budgetary Cost Estimate

COUNTY BROWN CALUMET OUTAGAMIE WINNEBAGO
ltem Equipment Hardware Costs QTy 700 MHz QTY | TOOMHZ | QTY 700 MHz QTy 700 MHz
Radio Network — P25 narrowband digital trunked 9 4 7 7
1 |Smuessteystemtor oo ooverage e | S | 7700000 | @ | 4000 | SR | e7momm | % | s2s0000
terminals at main and hot aternate Centers Sites Sites Sites Sites
2 interoperability (ACU1000 or Gateway) 2 300,000 2 300,000 2 300,000 2 300,000
3 Towers — 200 ft self supportad towers 5 1,000, 300 2 400,000 2 AQ0, 000 3 500,000
4 interconnection System — Equipment (microwawve ) g 720,000 B A80,000 11 880,000 11 880,000
5 | Alarm and Monitaring — Equipment g 360,000 6 240,000 11 440.000 11 440,000
5] Shelters — Outdoor type 13 550,000 5] 150,000 10 500,000 11 550,000
7 | Spares — System equipment 100,000 50,000 100,000 100,000
g8 Consoles 4 400,000 3 300,000 4 400,000 4 400,000
3 :ﬁp‘fﬁ:ﬁ”&"&;ﬂﬁ” Rk pragRmming 900,000 400,000 800,000 800,000
0% ([TEaacE Shvomgs R mesIo Hillnge 17,500 17,500 17,500 17,500
11 SUBTOTAL INFRASTRUCTURE EQUIPMENT. 12,147 500 6,757,500 10,557 500 10,337,500
19 E;ﬁﬁﬁ:géjewicﬁ: 40% of Infrastructure 4,859,000 2,703,000 4,223,000 4,135,000
13 TOTAL BUDGETARY COST 17,000,000 9,460,500 14,780,500 14,472,500
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TABLE 8-3

ALTERNATIVE | - COMBINED 4 COUNTY SYSTEM

FOXCOMM VHF Paging System & Interconnect — Conceptual Design

Budgetary Cost Estimates
Item| Equipment Hardware Costs QTY VHF

1 | VHF Paging system site equipment o 500,000

2 | Control equipment 1 250,000

2 Spares 4 100,000

4 SUB TOTAL INFRASTRUCTURE EQUIPMENT, 850,000
Professional Services:

5 Project Management. Design Engineering, Field Engineering and Factory Testing, 200,000
Acceptance Testing, Training, Infrastructure Installation/Optimization, Documentation, [
Warranty on infrastructure, Quality assurance contractor. At 40% of Infrastructure eguipment

53 TOTAL BUDGETARY COST * 1,150,000
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TABLE 84

ALTERNATIVE Il - SEPARATE COUNTY SYSTEM
FOXCOMM VHF Paging System & Interconnect— Conceptual Design
Budgetary Cost Estimate

COUNTY EROWN CALUMET OUTAGAMIE WINNEEAGO
Item Equipment Hardware Costs aTyY VHF aTy VHF aTy VHF aTyY VHF
Site equipment — Simuloast system for 5] S 6 5
1 outdoor coverage. Sites 125,000 Sites 125,000 Sites 150.000 Sites 125000
pl Control eguipment 1 200,000 1 200,000 1 200,000 1 200,000
3 | Spares — Systerm equipment 2 50,000 2 50,000 2 50,000 2 50,000
SUBTOTAL INFRASTRUCTURE .
4 EQUIPMENT. 375,000 375,000 400,000 375,000
Professional Services: 40% of
5 infrastriniiie Eaiprient oosk 150,000 150,000 160,000 150,000
B TOTAL BUDGETARY COST " §25,000 525,000 580,000 E25,000
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TABLE 8-5

ALTERNATIVE | - COMBINED 4 COUNTY SYSTEM

FOXCOMM Mobile Data System & Interconnect — Conceptual Design (3 channel, 6 sites)

Budgetary Cost Estimates
Item| Equipment Hardware Costs QTyY 800 MHz
3
1| 800 MHz Mobile Data system site squipment (add 2 channels to each site) Cran | 540,000
Sites

2 Control equipment il 250,000

3 Spares 4 180, 000

4 SUB TOTAL INFRASTRUCTURE EQUIPMENT: 970,000
Professional Services:

5 Project Management, Design Engineering, Field Engineering and Factory Testing, Acceptance 288 000
Testing, Training, Infrastructure |nstaliation/Optimization, Documentation, Warranty on :
infrastructure, Quality assurance contractor. At 40% of Infrastructure equipment

B TOTAL BUDGETARY COST ™~ 1,258,000
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TABLE 8-6

ALTERNATIVE Il — COMBINED 4 COUNTY SYSTEM

FOXCOMM Mobile Data System & Interconnect — Conceptual Design (9 channel, 12 sites)

Budgetary Cost Estimates
Item| Equipment Hardware Costs QTY 800 MHz
1
1 800 MHz Mabile Data system site equipment (using & existing MDC base stations) C:gn 270,000
Sites

2 | Control equipment 2 500,000

3 Spares g 270,000

- SUB TOTAL INFRASTRUCTURE EQUIPMENT: 1,040,000
Professional Services:

5 Project Management, Design Engineering, Field Engineering and Factory Testing, 408,000
Acceptance Testing, Training, Infrastructure |nstallation/Cptimization, Documentation, ’
Warranty on infrastructure, Quality assurance contractor. At 40% of Infrastructure equipment

6 TOTAL BUDGETARY COST* 1,448,000
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TABLE 8-7

ALTERNATIVE |l - SEPARATE COUNTY SYSTEM
FOXCOMM 700 MHz User Equipment — Conceptual Design
Budgetary Cost Estimate

COUNTY BEROWN CALUMET OUTAGAMIE WINNEBAGO
Item Subscriber Equipment Cost QTY* | 700MHz | QTY* | 700 MHZ | QTY™ | 700 MHz | QTY~ | 700 MHz
Public Safety Portable, Mobile Radios
1 | Average cost $8,000 including 1,280 | 7,740,000 480 | 2,800,000 | 1,100 | 6,600,000 | 850 | 5,100,000

encryption and installation

Mon-Public Safety Portable, Mobile

2 | Radios Average cost $5,000 including G686 3,430 000 256 1,275,000 586 2,830 000 A53 2,265,000
installation
3 | TOTAL USER EQLIPMENT 1,878 11,170,000 735 4075000 | 1,686 | 9,530,000 1,303 | 7,365,000

Conirol Stations average cost 38,000 Including installation and antenna system

* Estimated number of units
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TABLE 8-8

ALTERNATIVE | - COMBINED 4 COUNTY SYSTEM
FOXCOMM Tower Rent — Conceptual Design

Budgetary Cost Estimates
Item| Tower Rental Cost QTy
1 Rental cost of tower space to mount antennas, transmission lines, and shelter space y 50000
per year !
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GLOSSARY

A
ACU1000

AES
ANS|
APCO

Band

Bandwidih

BOA
BTU

£
CAD
CAl

CDMA

Channel

Conventional Radio System

Coverage

Cross-band Repeaters

o

OAC

dg8

did

Cead Spots

Digital Modulation Technique

A product made by Raytheon/JPS Company for Homeland Security
Interoperability operations, it is an electronic, programmable
crossconnect system used o connect disparate radio systems together,

Advance Encryption Standard
American Mational Standards |nstitute
Association of Public-Safety Communication Officers-Intemational, Inc.

The frequency spectrum between two defined limits. For example, the
Ultra High Frequency (UHF) is located from 300 MHz to 3.000 MHz in the
radio frequency spectrum

A relative range of frequencies that can camy a signal without distortion
on a transmission medium,

Bi-Directional Amplifier

A BTU, short for British Thermal Unit, is a basic measure of thermal
(heat) energy. Crne BTU is the amount of energy needed to heat one
paund of water one degree Fahrenheit, measured at its heaviest point.

Computer Aided Dispatch

Commen Air Interface

Code Division Multiple Access

& bandwidth path along which a communications signal |s transmitted,

A LMR system architecture similar to a telephone party-iine in that the
user determines availability by listening for an open channel before
transmitting. Cornversely, a trunked radio system automatcally and
dynamically assigns an available channel,

The geographic area included within the range of 2 wireless radio
system

Users operating in different frequency bands can also communicate
cirectly by the use of cross-band repeaters, which allow transmission in
one band lo be repeated in another band. This eliminates the need of
having multiple radios in & vehicle.

Delivered Audio Cuality
Decibel
Decibels over a dipole

The area, zone, or volume of space that is within the expected range of a
radio signal, but in which the signal is not detectable and therefore can
rot be received. Comimon causes of dead spots include depressions in
the terrain and physical structures.

A communications mode that places a digital data sequence on a carner
signal for transmission through a cannel
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E
ElA

£
FCC

FOMA
FIPS

FM
Frequency

ft
L}

Global Positioning System

GOs
GPS

1

Irterference

K
kl-z
BV

L
LMR

m
MHz
MOU

Mutual Ald Channel

N

MAWAS

MNCIC

MNFEA,

MIJ

MNIST

MNPSPAC Guidelines
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Electronics Industry Association

Federal Communications Commissian
Frequency Division Multiple Access
Federal Information Processing Standards
Fraquency Modulation

The number of radio waves per unit of time. For example, a frequency of
150 Megahertz (MHz) equates to 150,000,000 radio waves per second.

Feet

Or GPS Is a satellite-based navigation service that allows users to locate
their position and in some cases, their velocity anywhere on the Earth.

Grade of Service
Global Position System

In general, extranscus energy, from natural or man-made sources, that
Impedes the reception of desire signals.

kilohertz
Key Management Facility

Land Mobile Radio

Megahertz
Memorandum of Understanding

A national or regional cannel that has been set aside for use only in
mutual aid interoperability situations, usually with restrictions and
guidelines governing usage,

MNahonal Warning System

National Crime |nformation Center

Mational Fire Protection Association

Mational Institute of Justice

MNational Institute of Standards and Technology

Mational Public Safety Planning Advisory Committee's nationvwide public
safety plan in the United States for the 821-824 MHz and 866-869 MHz
freguency bands,
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o
OTAP
OTAR

2
Pateh

FZ25

P25 Standards
PSWAC
PSVWN

R
RF

RFI
RFOF
R

S

Spectrum

I
Talk Group

TDMA
TIAEIA
TIA-E102 Specifications

Trunk
Trunked Radio System

Over The Air Programming
Owver The Air Rekeying

A system that permits a mobile or portable radio on one system to
communicate with one or more radios on a different system.

APCO Project 25

A joint government/industry standards-setting effort
Public Safety Wireless Advisory Committee

Fublic Safety Wireless Network

Radio Freguency

Radio Frequency Interference
Radic Frequency Cver Fiber
Receiver

Radio spectrum refers to the array of channels (frequencies), like the
channels on a television, available for communications transmissions.
Specific frequencies that have been allocated to the public safety
community include:

Lowe-band VHF 25- 50 MHz
High-band VHF 150-174 MHz
UHF 406-512 MHz
700 MHz 746-B06 MHz
BOO MHz B06-869 MHz

A pre-programmed subgroup of radio users within a trunked LMR system
that allows for communications among the subgroup without transmitting
to all users of the system.

Time Division Multiplex Access
Telecommunications Industry Association/Electronic industnes Alliance

The Telecommunications Industry Association (TIA) issues technology
standards related to telecommunications. The E102 specifications are a
series of TIA specifications base don APCO Project 25 Standards for the
next generation of public safety radios, both voice and data

A line of communication between switching systems

An LMR system architecture that automatically and dynamically assigns
an available cannel to users. The term trunking connotes sharing of a
number of channels by a group of users

7Y Text Telephone or TOD or Telecommunication Device for the Deaf
X Transmitter
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C I

HF Ltra High Frequency
LIPS Lnirterruptibie Power Supply
v
VHF Very High Freguency
VolP Voice over Internet Protocol
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CHANNEL 2 TRANSMIT 151.2800 MHZ
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CHANNEL 2 RECEIVE 155.1900 MHZ
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CHANNEL 3 TRANSMIT 151.1160 MHZ
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FIGUREC-1:

FoxComm Data and Voice Radio Network Design Report

Baiteries

Battenes

Batterles

Microwawe]
T1 Lines
Fiter

Misc.

CENTRAL CONTROL SITE FLOORLAYOUT

Microwave
T1 Lines
Fiber

fone
Caontroller

Audio
Switch

Audio
Switch

Audio
Switch

FreqlUency
Standard

Channel

Banks

Metwaork
Equip.

Corrp
Equip.

Database
Login

Simulcast
Imterface

Voice
Switch

Microwave
T Lines
Fiber

Microwave
T1 Lines
Fiber

Channal
Banks

Zone
Controller

I nstruments

Central
Controller

Central
Coantroller

Comparator

Comparators

NOT TO SCALE

Recommended Size

UPS Watts

50,000

?Sgﬂﬂﬂl
125,000

Generator kWA
Cooling in BTU
Cooling in Ton

10]

Total Equipment Weight: 10,000 Ib.(Approx.)

15 feet
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FIGURE C-2: TRUNKED REPEATER SITE FLOOR LAYOUT

I Y
Batteries Cavities Repeaters Frequency|
Standard
Charinel
Cavities Repeaters Banks
Batteries Alarms
Cavities Repeaters
Cavilies Contrallers E
Microwavel Micrawave) -
T1 Lines T1 Lines
Fiber Fiber
NOT TO SCALE v
Recommended Size Total Equipment Weight: 6,000 Ib. (Approx.)
UPS Watts 15,000]
Generator kVA 2{]!3&0'
Cooling in BTU 32,000
Cooling in Ton 26
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FIGURE C-3:

REMOTE RECEIVER SITE FLOOR LAYOUT

Receivers

Recelvers

IControliers]

Microwave]
T1 Lines
Fiber

Cavities

Cavities
Frequency

Standard

Ehﬂﬂ e

Banks
Alarms

15 feet

Total Equipment Weight:4,000 Ib. {Approx.)

NOT TO SCALE
i 15 feet
Recommended Size
UPS Watts 3,100
Generator kKWVA 5,000
Cooling in BTU 7,
Cooling in Ton Eﬁl
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PATH PROFILE FROM MENASHA TO OSHKOSH

f80-

Elevation (ft)

520

T L} 8 10
Tx distance {mi)

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Timne: SO0 %% Log - 8000 %5
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extermul dnterl : - 150, dBanW
Dispersive fade margin: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Farin region: §

Treansmitter Site: Nenpshd
Name; Netegla
Locmtion;

NP 12729, 00" WRA 20 M0 00

Site elevation. 7513 1
Antennn heighi; 93,4 i
Pointing femmml; 211,

Transmitier power; 316228 W

Trams, line loss; 0200 dB
Ciher losses: 0AW dB
Amienaa gain. 35 00 dBj
Amenng Mg

Toul ERPi; TUOC00 00 W

Mamg: Mepashad -=Oshkosh
Freguency; 4500000 MHz
Polarizntion: horronisl
Liengzih: 14023 mi

Number of obsticles: O
Excess patl boss: ~0.06 (B
Aam, phsarption loess: (0,00 4B
Path loss for sems; 130,33 48
Fim fade mnrgin: .85 dB
Total fade margin; 72,94 dB
Aasungl Fade outage; 0] £
Anmel rain outage: 000 5
Link availability: 9999950 %

RBeceiver Sire: Oshkosh3
Mamne: Oshkoslh_PSAP
Lacation,

IAEOATS | 0T WRR IS T
Sivg elevinion: TRT.4 0
Amenna heighe: 954 0
Podmting dximueh: 31,1

Trans. lime loss: 000 48
{ther losses: LM 0B

Anrenna gain: 3300 d8i
Amenia Nle

Peceived signal level; 4,47 dBmW

Molgs
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PATH PROFILE FROM MENASHA TO SHERWOOD

1025

1000

Elevation (ft}

8735-

#50

425

873

§25

775

T f [ ]
Tx distanca (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Tragsmitter Site: Nempshad
Mo Nenashs
Location:

WNa4%12'29.00" WHEE=Z6' 30,00

Site elevation: 7513 10
Anienng beight: 954 iy
Posinting armmmthy 105, ]
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Tobil ERPr (87 2008

Name: Menashal ==Sherwood
Froquency: 4900000 MH .-
Polrization! horizonil
Lengih: 9.25 mi

Mumber of obstacles: O
Excess path boss: <0003 dB
Abm, whsorpieon boss: 0,040 483
Pl loss for sests: 12968 B
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Al fade ontage: (LG s
Al ram ontzge: LN s
Link availabilary: 990994 %

Receiver Site: Sherwood
Memme: Sherwood

Lecation

NASTOO S (0" WERS 1 5] 00"
Site clevation: 9219 fi
Antenna heighi: 954 i
Pointing arimuth: 288, *
Trans. tine Joss: 0.00 4B
(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Anjenna file

Recewved signul level: 532 dBmW

APPENDIX D
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PATH PROFILE FROM OUTAGAMIE PSAP TO MENASHA

aro
B&0

EDX SignalPra™

Elevation (ft)

830
820
"o—
LED

760 -

750
740

1.5 2

2.5 3 LN
Tx distance {mi)

Prop. model: Longley-Rice v1.2.2
Timme: 50000 % Lo 80K %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extertisl inveel: - 150, dBmW
[ispersive fade margiv: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Rusim region: ©

Treansimitter Sine: Ouis PSA
Name: Ouagamie, PSAP
Locmtion:

MAIE 300" WEA 24T
Sive elevation. TSLA A
Amenng height: 934 0
Pointing aeimdy; 20027 °
Transmitter power; 316228 W
Trams, line loss; 0,00 dB
Diher logses: 0N dB

Amienaa gain. 35 00 dBj
Amenng file:

Toul ERPi; TUOC00 00 W

Name: Chata _PSA -=Nenasha
Frequency; 4WML0000 MHz
Polarizntion! horironizl
Liengzih: 351 mi

Number of obbtacles: (0
Excess path bess: =001 dB
Aam, phsarption loess: 0,00 4B
Path loss For sems: 121,95 dB
Fim Tade mnrgin: .59 4B
Total fade margin; 72,94 dB
Adami] fade outage; 0004
Anmgl rain outage: 000 5
Link availability: 9999950 %

RBeceiver Site: Menpsha

M Netiai

Lacation;

MRS 220 00" WREE2 6L
Sive dlevintion: 732 0
Antenna heighi: 954 N
Podmting drimgeh; 22,7 ©

Trans. lime loss: 000 48
Uiher tosses: (LN dB

Antenna gain: 3300 d8i
Amenia file

Received sipnal level: 1505 dBmW

Moies
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PATH PROFILE FROM SCARY HILL RD TO GREEN BAY PSAP

Elevation (ft)

800

T80

oo

& 55 L} 6.5 T
Tx distance {mi)

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Timme: 50000 % Lo 80K %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliahiline Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extermul dnterl : - 150, dBanW
Dispersive fade margin: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Rusim region: ©

Transmitier Siee: ScarvsHi
Mame: ScorysHill

Locition;

M R0 WRR 2.0
Sive elevation: 913 i
Amtenmn height: 95,4 0
Pointing szl 3356
Transmitier power; 316228 W
Trams, line loss; 0,00 dB
Ciher losses: 0AW dB

Amienna gain: 35 00 dBi
Amenng file:

Toul ERPi; TUOC00 00 W

Name: S¢arysHi -=GBPDI
Frequency; 45810000 MHz
Polarizntion: horzonizl
Lienazth: 7,25 mi

Number of obbtacles: O
Excess path boss: -0.02 dB
Aam, phsorption less: 000 dB
Path loss For sems: 127 38548
Fim Tade mnrgin: .59 4B
Total fade margin; 72,99 dB
Adami] fade outage; 0004
Anmgl rain outage: 000 5
Link availability: 9999950 %

Recciver Sie: GRPD

Mg GBPD

Lacation:

NG O WRRE M2 30
Sivg elevinion: 5885 iy
Amenna heighe: 954 0
Pointing arimuth; 1756 5
Trans. lime loss; 0000 4B
Other losses: (LM dB

Antenna gain: 3300 d8i
Amenia e

Received signal level: 742 dBmW

Moies
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PATH PROFILE FROM SCARY HILL RD TO OUTAGAMIE PSAP

= 100
=
g el
3 om0
&
7T}
st
850
800

15 17.5 20 225
Tx distance {mi)

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Timme: 50000 %% Log 840,00 %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Viganis-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extermul dnterl : - 150, dBanW
Dispersive fade margin: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Farin region: §

Transmitier Siee: ScarvsHi
Mame: ScorysHill
Locmion;

NP2 320" WRENI 1200

Sive elevation: 913 i
Antenmn height; 93,4 i
Pointing femmmb; 243.0°°

Transmitier power; 316228 W

Trams, line loss; 0200 dB
Ciher losses: 0AW dB
Arigni g3 1% ik dBi
Amenmng Mle

Toul ERPi; TIOO007 4000W

Mo BcarysHi -=0uls PSA
Freguency; 450000040 MH 2
Polariznticn horronisl
Liengzihz 2269 mi

Number ol obsuicles: O
Excess paih boss: 0,47 dB
Aam, phsarption less: 000 4B
Path loss for sems; 13797 dB
Fim fade mnrgin: .59 dB
Total fade margin; 72,94 dB
Aasungl Fade outage; 006
Anmgl rain outage: 000 5
Link availability: 9999950 %

Receiver Site: Ouan_PSA
Mg OutagamicPSAR
Lacation:

NS 320" WRES IS
Sive dlevintion: 732 0
Anenna higighy: 954 0
Podmting dximueh: 63,0

Trans. lime loss: 000 d8
Other losses: (LM dB

Anrenna gain: 3300 d8i
Amenia Nle

Peceived signal lewvel; -2.07 dBm'W

Molgs
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PATH PROFILE FROM SHERWOOD TO CHILTON

1040

1020~

Elevation (ft)

1000 ‘_\_‘_\—\‘_‘_\—__\_-\_'_“‘—\—

] 7 ] 8 10

Tx distance {mi)

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Tinma: SO0 9% Lasgw 840010 %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extermul dnterl : - 150, dBanW
Dispersive fade margin: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Farin region: §

Transimitter Site: Sherwodh
Mame: Sherwood
Locmion;

A0S 0" WER™ [ 5'5]. 00"

Site glevation: 921,910
Antennn height; 93,4 i
Pointing jemmml; 1532

Transmitier power; 316228 W

Troms, hne loss; 00 dB
Ciher losses: 0AW dB
Arigni g3 1% ik dBi
Amenmng Mle

Total ERPi; 1AM 00 W

Mame: Sherwet -=Chilion
Frequency; 440000 MHz
Polarizntion; horronizl
Liengih: (1038 mi

Number of obsuicles: O
Excess path boss: 0,97 dB
Aam, phsarption less: 000 4B
Path loss For sems: 13168 4B
Fim fade maprgin: .59 48
Total fade margin; 72,94 dB
Aasungl Fade outage; 0] £
Al rain ouggze; 000 &
Link availability: 999994 %5

RBeceiver Sine: Chilon

M Chilaon

Lacation

MNATIEE, T WRA® [ 200
Sing elevinion: 8629 0
Amienna heighs: 954 0
Podinting arimueh; 3332 ¢
Trans. lime loss; (0000 4B

Other losses: (LM dB

Antenna gain: 3300 d8i
Amenia e

Peceived signal lewvel: 332 dBmW

Noles
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PATH PROFILE FROM BEAR CREEK TO T1034095

Elevation (ft)

840

L] 7 a 8
Tx distance (mi}

EDX SignalPro®

Prop. model: Longleyv-Rice w122
Tiamg: SO0 Lo 3000 %
Margin; 004 dI¥

Climuele: Continental Temperate
A, factor: none

K fuerors: 1337, 1060, 1 040

Fade ouiage method: Vigants-Bumen
L puram, Tor Vigais-Bame,
wverage prop. conditions: O=1

ITU-R temmain type: Inland

ITU-R refract. grad . 20,0 %
Extemnl interf. - - FSUL0 dBanW
Dhspersive fade margin: Sl dB
Ant. spacing (diversieyy: 0.0 [

Reastn outage metlod: Crane

R region: §

Transmifter Site: BearCree
Name: BewrCriek
Location:

NA4TR] 83 TR WRE 4 VS5 44"

Site elevatwon: 823.5 1
Antenna height: 98,4 1
Paiming weinmuh: 83,5 °
Tragsmines power: 36228 W
Trams. line loss! 0,04 dB
Oiher losses: 0,00 dB

Anitensia ganm: 3500 B
Anenna file:

Total ERPE 1TMONNIT 400 W

Mam! BearCree = T1034005
Frequeney: 4590000041 MTH-
Polarizmion: horirental
|.|.'I|;'||l | i

Number of obstacles: 0
Excess path boss. <0004 B
Anm. absorprion boss: 0,04 dB
Pl lows For stats: 129,50 40
Fim fnde margin: %689 dB
Toval fade margin: 72,99 di
Anml fade outiee: (0005
Annl rain ouapee: 00060 5
Link availability. 99,9990 %,

Receiver Sie: TIUR4093
MName: TI034095

Locauon

NAITIYT (4" WREIX'AT |27
Site elevation: Tod.4 0
Antenna height: 954 0
Poimming aeimly: 263,52
Tramns. line Joss: .00 4%

Onher losses: (4 A8

Antenna gain: 1500 dBi
Aptenna file:

Received sigual level: 5 50 dBmW

Noles
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PATH PROFILE FROM BINGHAMTOM TO T1034095

920

Elevation (ft}

820

[} T a ¥
Tx distanca (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [ 333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Transmitter Site: BINGHAMT
MName: BINGHAMTON 3
Location:

N44728° 27 84" WHEE*28'I0. 76"
Site elevation: BOULS )
Amenng heighi: 984 i
Posinting armmmth; 3366 °
Tragsmutter power: 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Total ERPi: 1MANKHIT 200 W

Nuome: BINGHAMT ->T | 34K
Froquency: @90,0000 MH .
Polgrization. horizonil
Lemgih: 9. 18 mi

Mumber of obstacles: O
Excess path boss: <005 dB
Abm, whsorpieon boss: 040 413
Pt loss for sests: 12960 q8
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al ram ontzge: LN s
Linik swvailabiiaty: 99209940 =

Receiver Site: TI034005
Ml T EOZA095

Lecatson;

NASEA2YT I WEESIPET, 127
Site clevation: 7644 0
Antenna height: 984 i
Pointing arimuth: 156,6 °
Trans. fine loss: 000 4B
(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Anjenna file

Receved signul level: 540 dBim'W

APPENDIX D
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PATH PROFILE FROM DALE TO HORTONVILLE

Elevation (ft)

Q 0.5 1

35

4 4.5 ) 5.5 B

Tx distanca (mi)

EDX SignalPro®™

Prop. model: Longleyv-Rice v1.2.2
Fininet: SOU00 % Lo S0.00 %
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Tragsmitter Site: DALE
Mome: DALE

Location:

N44* 123 BK" WHE S04 44"
Sing elevation: #8313 0
Amenng heighi: 984 i
Povinting armmmth; 36,3
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

Nume! DALE «>HORTONY]
Frequency: 9000000 MHz
Polgrization. horizonil
Length: 6. 14 mi

Mumber of ohstacles: (0
Excess path boss: <0002 dB
Abm, whsorpieon boss: 0,040 413
Pl loss for sests: 126,14 (B
Flu fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al ram ontzge: LN s
Linik swvailabiiaty: 99209940 =

Receiver Sie: HORTONWVI
Mamse; HORTOMNVILLE 3
Locatson!

NASE20M D " WEES 16° 24 48"
Site clevation: #es.4 0
Antenna heighi: 9254 fi
Pointing arimuth: 216.3 =
Trans. tine Joss: 0.00 48

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Recewved signul level: 286 dBmW

FoxComm Data and Voice Radio Network Design Report
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PATH PROFILE FROM DENMARK TO T1211998

102n

1000

Elevation (ft)

9804

az0

EDX SignalPro®™

5 6 7 $
Tx distance (mi)

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margin: 0.00 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpe: Inland
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Tragsmitter Site: DENMARK
Mo DENMARK
Location

Site elevation: 835,01 1)
Amenng heighi: 984 0
Povinting armmmth 2265 ©
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

N4472(r82 08" WET34'54.12%

Name! DEMMARK ->TIZ2] [993
Frocuency ) 49000000 MHe
Polrization. horizonil
Lengih: K59 mi

Mumber of ohstacles: (1
Excess path boss: <0004 dB
Abm, whsorpieon boks: 0040 413
Pl loss for sests: 12900 A8
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al roin ontiege: ML =
Linik swvailabiiaty: 99209940 =

Receiver Sie: TI2ZI 1998
M TE21 1998

Lecntion

NEST LRSI WRT ST 20 58"
Site elevation: 2055 i
Antenna hcighi: 954 fi
Pointing arimuth; 46 % ©
Trans. fine Joss: 0,00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Receved signul level: 5.99 dBm'W

FoxComm Data and Voice Radio Network Design Report
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PATH PROFILE FROM SITE 9 TO WINNECONNE

Elevation (ft}

820 =

800

T8O

4 45 5 5.5 &
Tx distance (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At factor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Trapsmitter Site: New Sie
Momie! Mew Site_9

Location!

WNa4%1 159, 0d4" WHEE 4" 20 1 3
Site elevation: T70.6 1)
Anienng beighi: 954 [y
Povinting armmmthy 1632
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Tobil ERPr (87 2008

MNnme MewSile ==Wimmeoon
Frouency ) 4900 0000 NH
Polirization. horizonil
Lengih: 6.48 mi

MNumber of obstacles: O
Excess path boss: <0002 dB
Abm, whsorpieon boss: 0,040 413
Pl loss for sests: 126,57 dB
Flia fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Al fade ontage: (LG s
Al ram ontzge: LN s
Link availabilary: 990994 %

Receiver Sine: Winnreoon
Nmme! Winneoonng

Locatton!

NEST06 36, 0" WEES Y L 40”
Site elevation: 7450 0
Antenna heighi: 954 fi
Pointing arimuth: 343.2
Trans. fine Joss: 0.00 4B
(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Anjenna file

Receved signul level: 843 dBmW

FoxComm Data and Voice Radio Network Design Report

APPENDIX D

Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410) 224-8911

Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this report
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PATH PROFILE FROM SITE 10 TO BEAR CREEK

G0

920

Elevation (ft)

sa0

B0

4]

Tap

Ten

T40

4.5 5 5.5 B [ %]

Tx distance {mi)

EDX SignalPro®

Prop. model: Longley-Rice vi2.2
Tirne: 50,00 %% Lo 50,00 %
Margin: (i dB

Climate: Continental Temperite
At feclon none

K factors: 1333, 1,000, 1900

Relinbiliry Analvsis
Fade autage method: Viguiis-Bament
' panun. for Viganis-Bamett;
average poop. conditions: C=1

FTU-R rerrabn ivpe: Inkand

ITU=R refruct. grad.: 20,0 %
External mterf’; -1 300 dBnyW
Dispersive Mde munzin: #0048

Ant. spacing { diversiy ) L0 1

Runin oedage mecihod: Crome

Pain region: |

Transminer She: Mew _She
Namw: Mew Site_ 1o

Lercation

WAATIE 0,92 WEEIT 740"
Site elevanion; 7579 1
Anienng heigh: #5540
Pointing srimuth: 305.0 °
Transmilter power: 116228 W
Trans. line boss: (.00 dB
Oher losses: (0,00 dB

Anbenna gain; 3500 dBi
Aaerma (e

Tl ERPR: 1OIBO0GT 40 W

Mutbe: Mew_Site -=Bear(ree
Froquency: SR000000. MH.
Podartcsticn, heriaontl
Lengzth: 6.96 mi

Mumiser ol abstscles: 0
Excess path boss: <003 (B
At absorplaon boss: 000 dB
Path boss for stats: 127.21 dB
Flat fade margin: %6 89 48
Totl fude margin: 7299 dB
Animuil fade ouniee; 0065 3
Armal rain outisge: (.00 &
Link aenilabilipy: 99,900 5

Receiver Sie: BearCree
Mame: BearCreek

Lacation

NASTLI AT T WERTSI AR 44"
Sitg edeviion: B23E 0
Antenna beighi: 984 [
Pointing axmmith: 125.0°
Trans. line boss: 0.00 dB
Onber losses: (L dB

Antenna gain: 35,00 dB
Antenna file

Received signal fevel: 7.79 dBmW

v 53

FoxComm Data and Voice Radio Network Design Report APPENDIX D

CDf‘ICEP'[S To Cperations, Inc., 801 EOI"I‘IPESS- Way, Suite 217, .ﬁ.nnapuiis. MD 21401-7T813 (410) 224-8911
Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this report
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PATH PROFILE FROM SITE 10 TO HORTONVILLE

Elevation (ft}

& 7 2
Tx distance (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Transmitter Site: Homon
Mo HORTOMNWILLE 3
Location:

N4 20042, 00" WHEE*36'24 48"
Site elevalion: B98 .4 10
Anienng beighi: 984 iy
Povinting armimith; 3552
Trasmuoiter power; 316228 W
Trans, hme loss! 000 dB
(iher losses: 00 dB

Amcnng gain: 3500 dBi
Antenna file:

Total ERPi: 1MANKHIT 200 W

Nume: Horron -=New_Sile
Frouency ) 49000000 NH
Polrization. horzenl
Lengih: .64 mi

MNumber of obstacles: O
Excess path boss: <0003 dB
Abm, whsorpieon boss: 0,00 483
Pl loss for sests: 12908 (B
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Al fade ontage: (LG s
Al ram ontzge: LN s
Link availabilary: 990994 %

Recetver Site: Mew She
Mame: New Site 1o
Lecation:

NA4EER 092" WESEAT T 407
Site elevation: 7579 0
Antenna heighi: 954 i
Pointing arimuth: 1752
Trans. tine Joss: 0,00 4B
(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Anjenna file

Receved signul level: 5.92 dBmW

APPENDIX D

FoxComm Data and Voice Radio Network Design Report

Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410) 224-8911
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PATH PROFILE FROM SITE 11 TO SITE 2

— BTE
=
=
& 85—
5
] CorT——
: |
7] 925
904
875

& 7 8 9 10
Tx distanca (mi)

EDX SignalPro®™

Prop. model: Longleyv-Rice v1.2.2
Fininet: SOU00 % Lo S0.00 %
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methed: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Transmitter Site: NewSael
Momie! Mew Site_ 11
Location,

Kite elevation: 853010
Amenng heighi: 98.4
Povinting ammmith; 3.1
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

NEF*ST 14.40" WrEs* S 1'55.80%

Niome: MewSile] ->MNew' 2
Frequency: &900,0000 MHz
Polgrization! horlzontil
Lengih: [0.0% mi

MNumber of obstacles: O
Excess path boss: <0005 dB
Abm, whsorpieon boss: 0040 4B
Pty loss for sests: 130,359 8
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al ram ontzge: LN s
Litik svailabilapy: 99 9094 %

Recetver Site: Mew 2

Mame! Now 2

Lecation

NAA"DESE 92 WHETS 15847
Site elevation: 77100
Antenna heighi: 9854 fi
Pointing arimuth: 133, *
Trans. tine Joss: 0.00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Receved signul level: 4.61 dBmW

FoxComm Data and Voice Radio Network Design Report

APPENDIX D

Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410) 224-8911
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PATH PROFILE FROM PULLIAM POWER PLANT TO T1063489

Elevation (ft)

B T & #
Tx distanca (mi)

EDX SignalPro®™

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage method: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R terrain type: Inkand
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Ram outage method: Crane
Ram region: ©

Tragsmitter Site: Pulliam
Mo PulliamPoweritlang
Location:

Na4*32° 24,007 WEESO0' 20 16"
Kitg elevation, 5774 01
Amenng heighi: 98.4 0
Povinting armmmith; 3046
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

Mo Pullim =T 13459
Froguency ) 4900 0000 NH .
Polrization. horizonil
Length: 9,19 mi

Mumber of ohstacles: (1
Excess path boss: <0004 dB
Abm, shsorpieon boss: 0040 413
Pl loss for sests: 12961 A8
Flia fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al roin ontiege: ML =
Linik swvailabiiaty: 99209940 =

Receiver Sae: THMA4RD
Mammel TIOG34ES

Lecation

NGS5 44" WRES IS 20"
Site elevation: 763 5 0
Antenna hcighi: 954 fi
Pointing arimuth: 124.6 °
Trans. fine Joss: 0,00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Recewved signul level: 539 dBmW

FoxComm Data and Voice Radio Network Design Report

APPENDIX D
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PATH PROFILE FROM PULLIAM POWER PLANT TO SITE 1

Elevation (ft)

B # 10
Tx distance (mi)

EDX SignalPro®™

Prop. model: Longleyv-Rice v1.2.2
Finie: 500000 %% Loc. 30010 %
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage method: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R terrain type: Inkand
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Amnt, spacing (diversiby): 0 1
Ram outage method: Crane
Ram region: ©

Tragsmitter Site: PulliamP
Mo PulliamPoweritlant
Location:

Na4*32° 24,007 WEESO0' 20 16"
Kitg elevation, 5774 01
Amenng heighi: 984 i
Povinting arminmth: 93,4
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB

Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

Mnme! PullpomP ==New_|
Freguency ) 49000000 NiH
Polgrization. horzontil
Lengih: (084 mi

Mumbet of ohstacles: (8
Excess path boss: 2.22 dB
Abm, shsorpieon boss: 0,00 483
Putl loss for stats: 13332 4B
Flin fade murgin: 96 89 4B
Totad fade nuwgin: 72.99 dB
Annual fade outage: 0001 5
Al rain ontiege: 0L =
Linik swvailabiiaty: 99209940 =

Recetver Site: Mew |

Mame: New' |

Lecation

NASTINAD 16" WET 47T 52"
Site elevition: 8235 i
Antenna heighi: 984 i
Pointing arimuth: 2734
Trans. fine Joss: 0.00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Receved signul level: 1.6% dBimW

APPENDIX D

FoxComm Data and Voice Radio Network Design Report
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PATH PROFILE FROM SAND PIT RD TO WINNECONNE

50~

Elevation (ft}

1.5

3.4

4 4.5 5 54 [3
Tx distanca (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
uverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Transmitler Site: SandPinR
Mot SandPitRoad

Location!

Na4P0 180 85" WHEESI9'15. 48"
Site elevation: &44.7 fi
Anienng beighi: 954 1y
Povinting armimth; 3357
Tragsmuoiter power; 316228 W
Trans, hme loss! 000 dB
Onhier logses: 000 dB

Amcnng gain: 3500 dBi
Antenna file:

Tobil ERPr (87 2008

N, SandPHE ==Wimmecon
Frequency, 49000000 NHz
Polirization: horizonil
Length: 6,00 mi

MNumber of obstacles: O
Excess path boss: <0002 dB
Abm, whsorpieon boss: 0,040 483
Pty loss for sests: 12594 A8
Fli fade margin: 34 95 dB
Totad fade nuwgin: 72.74 dB
Al fade ontage: (L0 s
Al ram ontzge: LN s
Link availabilary: 990994 %

Receiver Sine: Winreoon
Nmme! Winneconnl

Lecation:

NEST06 36, 0" WEES Y L 40”
Site elevation: 7450 0
Antenna heighi: 924 fi
Pointing arimuth: 1557 ¢
Trans. tine Joss: 0,00 4B
(nher bosses: (.00 4B

Antenna gaim: 20000
Anjenna file

Receved signul level: -5.94 dBmW

FoxComm Data and Voice Radio Network Design Report

APPENDIX D
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PATH PROFILE FROM SCARY’S HILL 10 TO DENMARK

E

= 1000

2

®

& sm0

(11}
850
40
920

EDX SignalPro®™

7 8 §
Tx distanca (mi)

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage method: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R terrain type: Inkand
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Amnt, spacing (diversiby): 0 1
Ram outage method: Crane
Ram region: ©

Tragsmitler Sine: ScarysHi
Mome! ScarvsHill

Location:

MNa4724'97 0d® WHRESOD'1 T 55"
Sing elevation: 89140
Amenng heighi: 98.4 i
Posinting armimth 16,4
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB

Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

Nnme: ScarysHi -=~DENMAR
Frequency; 49000000 MHe
Polirization. horizonil
Lemgih: .46 mi

Mumber of ohstacles: (0
Excess path boss: <005 dB
Abm, whsorpieon boss: 04 A3
Putly loss for sests: 129 54 (B
Flin fade murgin: %6 89 4B
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al roin ontiege: ML =
Linik swvailabiiaty: 99209940 =

Receiver Sie: DENMAR
N} DENMARK

Lecation

Na4"20M A3 IR WET s 12"
Site clevation: K881 0
Antenna heighi: 954 fi
Pointing arimuth; 2046.4 =
Trans. fine Joss: 0.00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Receved signul level: 516 dBmW

APPENDIX D
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PATH PROFILE FROM T1064851 TO KAUKAUNA

EDX SignalPro®

-
E —_—
s 220 Prop. model: Longleyv-Rice v1.2.2
8 —_— S [ |\ h— - Tirkie: S0.000% Lo S0.00%
> =0 1~ T T —— | [Mamgin: 0.004dB
i Chmuote! Commental Temperate
At facor: none
e K fnesors: | 333, 100, | (K60
780 Relimbility Analysts
Frde outage methad: Vigants-Bamett
- _ C param. for Vigunis-Bamet
740 wverage prop. conditions: C=
ITU-R tormaim tvpes Inlind
730 ITU=R refirece. grad - 200 %
Extermil inter: - 150,00 dBamW
Dispersive fade margin: 50,0 dB

.8 3 15 4

4.5

5 5.5 B 8.5 T
Tx distanca (mi)

Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Trapsmitter Site: T_1{MdRS
Mo T 13RS5 |
Location:

N44723' 33 BE" WHRET | K'S0004”

Siwe elevation: TIZ2 10
Amenng heighi; 98.4 i
Povinting amimmthy 1602
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

Mames T [D64ES = KAUKALUNA
Frouency; 4900 0000 NH.
Polgrization. horizonil
Lengih: 744 mi

Mumber of obstacles: O
Excess path boss: <0.03 dB
Abm, whsorpieon boss: 0,00 48
Pl loss for sests: 12779 dB
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al ram ontzge: LN s
Linik swvailabiiaty: 99209940 =

Receiver Site: RAUKALNA
Mmme KALUKALMNA
Locatson!

N1 T3 84" WHE= 1 546,447
Site clevition: 6988 i
Antenna heighi: 954 i
Poanting arimuth: 3440.2 =
Trans. fine Joss: 0.00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Antenna file

Receved signul level: 721 dBimW

APPENDIX D
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PATH PROFILE FROM WRIGHTSTOWN TO SCARY HILL

1000

950

Elevation (ft)

ELl

&850

800

750

Too

7 8 8
Tx distance (mi)

EDX SignalPro®™

Prop. model: Longleyv-Rice v1.2.2
Fininet: SOU00 % Lo S0.00 %
Margin: 0.00 dB

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirwct. grad.: 2000 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Transmitler Site: Wr
Momie: Wiightstown
Location:

N447 Fr36.54" WRE D' 324"

Sing elevation, 64201 1
Amenng heighi; 98.4 i
Posinting armnmth; 53.9°
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Towl ERP 10T 200W

M Wr ->ScarvsHi
Frequency: 49000000 MHz
Polgrization. horizonil
Lengih: 9.6 mi

Mumber of ohstacles: (1
Excess path boss: <0004 dB
Abm, whsorpieon boss: 040 4B
Pl loss for sests: 13002 4B
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Annual fade outage: (LG s
Al ram ontzge: LN s
Linik swvailabiiaty: 99209940 =

Recetver Site: ScarysHi
Memme: ScarysHil
Lecation:
NAST24R2 D WRES ) 18R
Site clevation: #2104 0

Antenna heighi: 984 i

Pointing arimuth: 233,9 ¢

Trans. fine Joss: 0,00 4B

(nher losses: 000 4B

Anlenna gapn: 1500 Jd

Antenna file

Receved signul level: 4.9% dBmW
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PATH PROFILE FROM MENASHA TO SHERWOOD

1025

1000

Elevation (ft}

8735-

#50

425

873

§25

775

T f [ ]
Tx distanca (mi)

EDX SignalPro®

Prop. model: Longleyv-Rice v1.2.2
Fintie: SOU00 9% Loes S0AH) %5
Margi: (000 4B

Chmuote! Commental Temperate
At facor: none

K foctors: [_333, 1060, 1 (K0

Reliability Annlysis

Frde outage methad: Vigants-Bamett
C param. for Vigunis-Bamet
wverage prop. conditions: C=|
ITU-R tormaim tvpes Inlind
ITU=R refirece. grad - 200 %
Extermil interf: - 15000 dBm'W
Dispersive fade margin: 50,0 dB
Aml, spacing (diversity): 0.0 i
Rabn outage method: Crane
Ram region: ©

Tragsmitter Site: Nempshad
Mo Nenashs
Location:

WNa4%12'29.00" WHEE=Z6' 30,00

Site elevation: 7513 10
Anienng beight: 954 iy
Posinting armmmthy 105, ]
Tragsmutter power; 316228 W
Trans, e loss: 000 dB
Onhier logses: 000 dB
Amcnng gain: 3500 dBi
Antenna file:

Tobil ERPr (87 2008

Name: Menashal ==Sherwood
Froquency: 4900000 MH .-
Polrization! horizonil
Lengih: 9.25 mi

Mumber of obstacles: O
Excess path boss: <0003 dB
Abm, whsorpieon boss: 0,040 483
Pl loss for sests: 12968 B
Fli fade margin: %6 89 dB
Totad fade nuwgin: 72.99 dB
Al fade ontage: (LG s
Al ram ontzge: LN s
Link availabilary: 990994 %

Receiver Site: Sherwood
Memme: Sherwood

Lecation

NASTOO S (0" WERS 1 5] 00"
Site clevation: 9219 fi
Antenna heighi: 954 i
Pointing arimuth: 288, *
Trans. tine Joss: 0.00 4B
(nher losses: 000 4B

Anlenna gapn: 1500 Jd
Anjenna file

Recewved signul level: 532 dBmW
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PATH PROFILE FROM OUTAGAMIE PSAP TO MENASHA

aro
B&0

EDX SignalPra™

Elevation (ft)

830
820
"o—
LED

760 -

750
740

1.5 2

2.5 3 LN
Tx distance {mi)

Prop. model: Longley-Rice v1.2.2
Timme: 50000 % Lo 80K %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extertisl inveel: - 150, dBmW
[ispersive fade margiv: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Rusim region: ©

Treansimitter Sine: Ouis PSA
Name: Ouagamie, PSAP
Locmtion:

MAIE 300" WEA 24T
Sive elevation. TSLA A
Amenng height: 934 0
Pointing aeimdy; 20027 °
Transmitter power; 316228 W
Trams, line loss; 0,00 dB
Diher logses: 0N dB

Amienaa gain. 35 00 dBj
Amenng file:

Toul ERPi; TUOC00 00 W

Name: Chata _PSA -=Nenasha
Frequency; 4WML0000 MHz
Polarizntion! horironizl
Liengzih: 351 mi

Number of obbtacles: (0
Excess path bess: =001 dB
Aam, phsarption loess: 0,00 4B
Path loss For sems: 121,95 dB
Fim Tade mnrgin: .59 4B
Total fade margin; 72,94 dB
Adami] fade outage; 0004
Anmgl rain outage: 000 5
Link availability: 9999950 %

RBeceiver Site: Menpsha

M Netiai

Lacation;

MRS 220 00" WREE2 6L
Sive dlevintion: 732 0
Antenna heighi: 954 N
Podmting drimgeh; 22,7 ©

Trans. lime loss: 000 48
Uiher tosses: (LN dB

Antenna gain: 3300 d8i
Amenia file

Received sipnal level: 1505 dBmW

Moies
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PATH PROFILE FROM SITE 12 TO T1040952

EDX SignalPra™

- 1225
E
£ 1200 Prop. model: Longley-Rice v1.2.2
% Timme: 50000 %% Log 840,00 %,
§ 1175 Margin: 0.00 dB
fri} Chimmte: Conmmental Temperate
1150 Avim, Tacror: o
G factors: 1333, 1,000, | 060
135 K factors: | | |
1104 Reliability Anabesis
Fade ouage methed: Vigants-Bomen
1075 C param, for Viganis-Bamen
average prop. conditions: C=|
1050 ITU-R terrain type: Inland
ITU=R refiract. grad.: 200 %
1025 Extertil inteer: - 1500 B W
Dispersive fade margin: 300 4B
1000 At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
75 Farin region: §
950

3 38 4

Tx distance {mi)

Treansmitter Site: New | 2b
Name; Newl2h
Locition;

NAZSSHTH 1" WEE® 1 704,56

Site elevation: 950.1 i
Anenng height: 93.4 0
Pointing femmmb; 3.2

Transmitier power; 316228 W

Trams, bine loss; 0.0 dB
Chiher losses: 00 dB
Arigni g3 1% ik dBi
Amenmng Mle

Toul ERPi; TIOO007 4000W

Nam; Mew | Xh =T (0952
Freguency; 45000000 MH 2
Polarizntion: horizonizl
Lienazth: 4,56 mi

Number of obbtacles: (0
Excess path boss: 0001 B
Aam, phsarption loess: 0,00 4B
Path loss for sems; 12351 dB
Fim fade maprgin: .59 48
Total fade margin; 72,94 dB
Aasungl Fade ontagee; O 004
Anmgl rain outage: 000 5
Link availability: 9999950 %

RBeceiver Sine; T 140952
M T1OA0RS2
Lacaiion;

N2 " WRET L0,
Sie elevittion: 10477 01
Antenna hgighy: V5000
Podinting arimugh; 1833 °
Trans. lime loss: 000 4B
Other losses: (LM dB
Anrenna gain: 3300 d8i
Amenia Nle

Peceived signal lewvel; 1149 dBmW

Molgs
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PATH PROFILE FROM STOCKBRIDGE TO T1040952

1200

1150

Elevation (ft)

1100

1060

1000

450

&850

og

0.7 1 1.28

1.5

2.28 2.5
Tx distance {mi)

1.78 4

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Tinma: SO0 9% Lasgw 54000 %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extermul dnterl : - 150, dBanW
Dispersive fade margin: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Farin region: §

Transmitter Site: Swockbi
Mame: Swckbridge
Locmtion;

NA70E" |8 5" WRA™ | T 52

Site elevation: R3990
Amtenin height: 954 0
Pointing pemmml 1612

Transmitier power; 316228 W

Trams, bine loss; U dB
Ciher losses: 0AW dB
Arigni g3 1% ik dBi
Amenmng Mle

Toul ERPi; 1TUOHKNNT A0 W

Mame; Stpckbri -=T (40952
Frequency; 4HLO000 MHz
Polarizntion: horzonizl
Liengih: 2,73 mi

Number of obbtacles: O
Excess path foss: 0,00 dB
Aam, phsarption foss; 0,00 4B
Path loss For sems: 119,12 dB
Fim fade maprgin: .59 48
Total fade margin; 72,94 dB
Aasungl Fade ontagee; O 004
Anmieil rain ouzse: (000 &
Link availability: 9999950 %

RBeceives Site; T 1040952
M T1OA0RS2

Lacaiion;

INATNZTRL O WRES Lido, i

Site elévition: 47,7 A

Antenna heighy: 13600

Podmting drimueh; 3413 °

Trans line Joss: 000 48

Other losses: (LM dB

Anrenna gain: 3300 d8i

Amenia e

Peceived signal level: 1588 dBmW

Noles
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PATH PROFILE FROM PULLIAM POWER PLANT TO T1034488

Elevation (ft)

T 2 8
Tx distance {mi)

EDX SignalPra™

Prop. model: Longley-Rice v1.2.2
Timme: 50000 % Lo 80K %,
Margin: 0.00 dB

Chimmte: Conmmental Temperate
Avim, Tacror: o

K Factors: [L333, 1060, | (€30

Reliability Anabesis

Fade ouage methed: Vigants-Bomen
C param, for Vigans-Bamen
average prop. conditions: C=|
ITU-R terrain type: Infand
ITU=R refiracy. grad.: 200 %
Extertisl inveel: - 150, dBmW
[ispersive fade margiv: 300 4B
At spaciug (diversinyy: 0.0 [}
Fabn outage method: Crane
Rusim region: ©

Treansanitter Siwe: Pullia
MNamme: Pulliam
Locmtion;

NAA"32 24 (0" WRANF T D

Site elevation: 5774 1
Antennn height; 93,4 i
Pointing el 59,6 °

Transmitier power; 316228 W

Trams, line loss; 0,00 dB
Ciher losses: 0AW dB
Amienaa gain. 35 00 dBj
Amenng file:

Toul ERPi; TIOO007 4000W

Name: Pallin =T 1034488
Frequency; 450000 MHz
Polarizntion: horzonizl
Licnazth: 9.464% mi

Number of obbtacles: 0
Excess path boss: ~0.04 (B
Aam, phsarption less: (000 dB
Path loss For sems: 130008 48
Fim fade mnrgin: .89 dB
Toial fade margin: 7
Adami] fade outage; 0004
Anmgl rain outage: 000 5
Link availability: 9999950 %

Receiver Sine: TI34488
Mame: TI0ORd4R8

Lacation,

N3O 39 20" WRT30' 6. B
Sive dlevinion: 731 A
Amenna higighy: 954 0
Podinting arimuh; 2396 5
Trans. lime loss: 0.00 dB
Oiher losses: (LN dB

Antenna gain: 3300 d8i
Amenia e

Received sipnal level; 4492 dBmW

Moies

FoxComm Data and Voice Radio Network Design Report APPENDIX D

Concepts To Operations, Inc., 801 Compass Way, Suite 217, Annapolis, MD 21401-7813 (410) 224-8911
Use or disclosure of information contained on this sheet is subject to the restriction on the title page of this report

>> D-25 <<



PATH PROFILE FROM T1213438 TO T1034488

£ s
s
= EAD
2
)
W g

&0

e

T80 fe——} -1

TED

175 | 1.25 2.5
Tx distance {mi)

EI SignuiPea®

Prog, nsedic)! Longlev-Rice w1.2.3
Time; 0,009 [oc. SO0 %
Margsi: U0 dB

Climaig: Comninenta] Termpormic
Aum, factor: nome

K. Tncsors: |35, 0N, | 000

Belighility Analvsis

Fado outage method Vigams-Homen
C patrami. for Vigaos-Bamen
averuge prop. conditens: T=|
ITU-R ermwin ivpe: Inland
JTUI redract. grod,: 2000 %
Exteranl interT o« 050 0 Bm'W
Dispersive [nde margin: 2020 48
Ant spacime fdiversity b 10 i
Rain pamirge methiod: Crong
Rt region:

Tmpsminer Site, T1213438
Mame TI21 48

Location

W7 00" WRTST 27 I
Site elevanom: 6790 0
Aduenais holghe: Uy
Poinikg wriniih; 240,86
Transmitter power: 316218 W
Trans, bine sz 0000 dB
Caher losses: 0,060 dB
At pain: 15000 (i)
Amlenna file:

Towl ERPi: K0T W

Momes TI2 3438 =T 1044588
i:l.'l.|u|.::||;:.'. IR A HEHT B
Polarienion. horizontnl
Liéngilc 2 68 mi

Binmber of obsiacies: O
Excess patly bods: (000 B
At abackyateom ks (1 di
Path boss for stags: 11592 dB
Flit fade murgin: o 88 48
Tonal Tade margin: 7290 dB
Aniiand Thde amutmybe. CLUAD &
Anmand ram oaige: LURER]
Lk arvailabilivy 90 Gt %

Receiver Site: TSRS
Same: T4k

Locutian

SRS M WHT S0 G /0
Sine clevarion: TSE | i
Amneribin bedghi: 984 01
Ponniiing aarinmd f) &l 0

Troms. line koss: G000 4B
Chlier sscs; 100 dB

Anicning goin: Y500 dBi
Antennia file

Received sagmil lovel: 16,008 dBmiy
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VHF FREQUENCIES

g ey Location T 5| N Latitude W. Longltude | overall_h| £ g Power g
Callsign | Frequency Entity g ﬁ % ﬁ 3 g aight of | B é p
w Address City County  |State] © © | Deg | Min| Sec | Deg| Min | sec | N & E" Output | ERP g
KATS43 150.00500 Outagamie, County of 3252012 | 80.23A |NS155 Hample Rd Binghamton | Quiagamie | WI | 240 | 44 | 25 | 279 B8 | 28 | 304 660 Tower 73.0 110.0 | 140.0 | FB2
WNMQ277 | 151.08500 Shiacton, Village of 9/26/2013 802  |WT748 Pine 5t Shiocton OQutagamie | W1 | 228 | 44 | 26 [37.2 | 88 | 34 | 414 383 Tank 38.3 48,0 14.0 | FB2
KUU380 151.10000 Calumet, Caunty of 2NM32013 | 90.23A 206 Cour St Chilton Calumet Wi | 278 ]| 44 | 1 | 49.0| B8] 10 | 7O 82.0 Towear B20 | 250.0 | 208.0| FB2
KUL3S0 151.10000 Calumat, County of 232013 | 90.23A |n 205 hwy 55 Shanwood Calumel Wil | 213 | 44 | 8 [ 57.0( B8 | 15 | 514 [ 430 Towear 43.0 110.0 | 2200 | FB2S
KBES01 15111500 Brown, County of 12182011 | 90.23A |2198 Glendals Ava Green Bay Brovam Wi | 180 | 44 | 33 [ 650 B8 | 4 | 124 0.0 730 | 2500 [ 6500 | FB2
KBESD1 151.11500 Brown, County of 121872011 | 80.23A 2108 Glendale Avae Green Bay Srown Wi | 180 44 | 33 | 55.0( B8 | 4 | 124 0.0 73.0 60.0 | 140.0 | FB2
KBESO1 151.11500 Brown, County of 121872011 | 80.23A 12198 Glendale Ave Green Bay Brown Wi | 160 | 44 | 33 | 550 BB | 4 | 124 6.0 BS5.0 600 | 140.0 | FB2
KBEEO1 151.11500 Brown, County of 12/18/2011 | 80.23A (12188 Glendale Ave Green Bay Brown Wi | 180 | 44 | 33 [ 550 BB | 4 |124] 00 850 | 250.0 | 6500 | FB2
WPVC3R20 151. 13000 Grand Chute, Town of 81772012 | 90.20a |502 W Morthland Ave Applaton Oulagamie | W1 | 260 | 44 | 17 [ 15.0 | 88 | 24 | 544 12.0 Towar 12.0 400 | 1520] FB
WPVC329 | 151.13000 Grand Chute, Town of 617/2012 | 90.20a 207 Misty Ln Applaton Outagamie | W) | 240 | 44 | 16 | 30.0 | 88 | 28 | 584 | S58.0 Tank 58.0 100 | 32.0 | FB2
WPWH409 | 151.22000 Suamico Fire Department 11182012 | S0.20(A) {3093 Bowilng Green Ln Suamico Brown Wi | 188 | 44 | 37320 | B8 | 3 |233) 600 B 60.8 20,0 3.0 | FB2
WHNBN234 | 15128500 Apolaton, City of B31/20n3 | 90.20A 12008 E Newberry St Appleton Oulagamie | WI | 227 | 44 | 15 | 53.0 | 88 | 22 [ 584 240 Towiar 24.0 25.0 0.0 | FB2
WNBMN224 | 15126500 Applaton, City of 83112013 | 90.20A [100 N Appleton St Applaton Outagamie | WI [240.6] 44 | 15 | 426 | 88 | 24 | 26.0 39.2 Bant 39.2 100.0 | 80.0 | FB2
KBB2M 151.28000 Brown, County of 202015 5032 4070 County X De Pare Brown Wi [ 274 | 44 | 24 (3601 BB | O |3684] 810 Towear 30.0 100.0 | 206.0 | FB2
KBB201 151.28000 Brown, County of Q202015 90.2 [4070 County X Do Pare Brown Wi | 274 | 44 | 24 | 360 | 88 | 0 | 384 61.0 Tower 230 | 1000 | 2060 | FB2
KBHZ01 151 28000 Brown, County of W202015 80.2 [4070 County X Da Pera Brown Wi | 274 | 44 | 24 | 360 ) BB | O | 364 610 Towar 58.0 100.0 | 208.0 | FBZ
KBB201 15128000 Brown, County of Q202015 50.2 [4070 County X De Pere Browin Wl | 274 | 44 | 24 (360 88| 0 [384( 610 Tower 16.0 100.0 | 2060 | FB2
KFZB90 151.28000 Winnebago, County of S/82015 802 |384] Sand Pit Rd Omro Winnebago | Wi | 250 | 44 | 1 | 508 ) 88 | 39 | 164 | 670 Towar 86.0 100.0 | 138.0 | FB2
KFZBO9 151.28000 Winnebago, County of SB2015 90.2 |3843 Sand Pit Rd Omro Winnebago | Wi | 250 | 44 | 4 | 509 88 | 39 | 154 | &7.0 Tower 87.0 100.0 | 1380 | FB2
KGL583 151.28000 Calumet, County of 302012 | 90.20A [206 Court St Chilton Calumal Wi [ 281 ]| 44 | 1 | 557 88| 10 [421) 823 Tower 68.0 | 1000 | 1150 | FH2
KGLE93 15128000 Calumet, County of 2012 | 80204 (206 Court St Chilton Calumet Wil 281 | 44 ] 1 [ S5 8a ] 10 | 121 B2.3 Towar 88.0 1000 | 13301 FB
KGL583 15128000 Calumet, County of AN02012 | 90204 206 Court St Chilton Calumel Wi | 281 ] 44 | 1 | 657 | BB | 10 | 121 g2.3 Tower g2.3 1000 | 1150 | FB2
KGLS93 15128000 Calymet, County of 31072012 | BO20A |205 Court St Chiiton Calumet Wi [ 281 ] 44 ] 1 (557188 10 [121] 823 Tawer B2.3 | 1000 |1330]| FB
KGLSEGS 151.28000 Calumat, County of J102012 | 00204 |206 Court St Chilton Calumal Wi | 281 ] 44| 1 | 557 | 88 | 10 | 1219 82.3 Tower 27.4 100.0 | 11501 FB2
KGLSS3 151 28000 Calumetl, County of 02012 | 90.20A (208 Court St Chilton Calumel Wi 281 ] 44 | 1 | 557 | 8B | 10 | 121 #2.3 Tower 27.4 1000 | 1330] FB
KNCG848 151.28000 Outagamie, County of 61052012 80.2 |NS155 Hample Rd Binghamton | Outagamie | Wi | 240 | 44 | 25 | 270 | 88 28 | 304 [ 66.0 Tower 0.0 100.0 | 1280 | FB2
KNCGB48 15128000 Outacamie, County of &M02012 8902 |WNS5155 Hample Rd Binghamion | Outagamie | WI | 249 | 44 | 25 1270 88 | 28 |304| E6.0 Tower 430 | 1000 | 1280 | FB2
KNCGBAB | 151.28000 Oulagamie, County of 81002012 902 |N5155 Hample Rd Binghamton | Qutsgamie | Wi | 240 | 44 | 25 | 279 | B8 | 28 | 304 | 66.0 Towor 73.0 | W00 [1280] FB2
KNCGB48 15128000 Outacamie, County of 81072012 902 |N5155 Hampie Rd Binghamton | Outagamie | Wi | 249 | 44 | 25 | 270 | 88 | 28 | 304 | 66.0 Tower B5.0 100.0 | 128.0 | FB2
KMNAB48S 151.32500 Brown, County of V212012 | 9020a 2077 Airgort Dy Graen Bay Brown Wi | 212 | 44 | 29 [ 310 88| 7 [364] MO 14.0 1400 | 1040 FB
KHNAB4GS 151.32500 Brown, County of 2122 | 0203 2077 Alrpodt Dr Greon Bay Brown Wl | 212 | 44 | 20| N0 88| 7 [364] 310 11.7 1400 | 104.0| FB
KNAB&GS 151.32500 Brown, County of 212012 | 802Ca (2077 Alraon Dr Green Bay Brown Wi | 212 | 44 | 20 (310 88 ) 7 (364 31.0 14.0 140.0 | 1040 | FB2
KNAB4GS 151.32500 Brown, Coundy of 1212012 | 9020a (2077 Arpant Dr Green Bay Hrown Wi | 212 | 44 | 20 |31.0| 88 | 7 |364) M0 T 140.0 | 1040 | FB2
KMABAGS 151.32500 Brown, County of 22012 | 2020a |2077 Alrport Dr Green Bay Brown Wi | 212 | 44 | 20 (310 BB ) T [364]| 3.0 140 | 1400 | 1040 FB
KNAB4BS 15132800 Brown, County of W2 22 | 9020a 12077 Airport Dr Graen Bay Brown Wi | 212 | 44 | 20 [ 310 BB | 7 [364] 3.0 11.7 1400 | 1040 FB
KNAB4GS 151.32500 Brown, County of 172972012 | 80.20a |[2077 Arport Dr Groon Bay Broam Wi | 292 | 44 | 20110 88| 7 |364] 310 14.0 140.0 | 1040 | FB2
KNABSES 151.32500 Brown, County of 12172012 | 90.20a |2077 Alrgort Dr Green Bay Browmn Wi | 212 | 44 |29 310l BB] 7 [364] 30 1.7 140.0 | 104.0 ! FB2
WPCAZ67 | 151.41500 Oshikosh, City of AN32013 | 50254 |BOS5 Witzel Ava Oshkosh Winnebago | Wi | 232 | 44 | 2 | 459 ] 8B | 32 | 234 200 26.0 | 1000 [ 3200 | FB2
KNAB46S 153. 78300 Brown, County of 12472012 | 90.20s |207T7 Airpont Dr, Public Safety Bldg Green Bay Brosam Wi | 212 | 44 | 20 | 267 ) BB | T | 264 7.6 8 1.6 50 5.0 FX1
KMNABLES 153.78500 Brown, County of 1212012 | %020a |2077 Alrport Dr, Public Salety Bldg Green Bay Brown WI | 212 | 44 | 20 | 267 | 88 | T | 264 7.6 B 7.8 5.0 5.0 Fx1
KBS80210 153, 80000 Do Pare, City of 2222011 | S0 2HA Brown Wi 0 | 44 |24 [(350| B8 | 3 | 404 0.0 0.0 40,0 | 40.0 | MO
KBBE201 153.84500 Brown, County of S215 002 1307 S Adams St Green Bay Brown Wi | 180 ]| 44 |30 | 280| 88| O |S584] 68.0 Fole 10.0 200 44.0 | FX1
KBB201 153.84500 Brown, County of Q20/2015 | 902 1307 § Adams 5t Green Bay Brown Wi | 180 | 44 (30 [280| 88| 0 |584]| 56.0 Pole | 470 | 200 | 440 | FX1
KSD758 153.95000 Applelon, Ciy of 3152013 | 90204 1801 S Maithias 5! Apphation OQutagamia | WI | 237 | 44 | 14 | 470 ] 88 22 | 154 15.0 Tower 15.0 5.0 8.0 Fx1
KED758 153.85000 Appleton, City of aa1/2013 | 2020A [BO1 W Grove St Applaton Outacamie | Wi | 237 | 44 | 14 | 350 B8 | 25 | 2.4 15.0 Tower 16.0 5.0 8.0 Fx1
KS0759 153.95000 Appleton, City of 312013 | 90.20A [700 N Drew St Appleton Oulagamie | W1 | 237 | 44 | 16| 80 | 83| 24 | 14 | 220 BTwr 220 5.0 10.0 | FX1
KSDO759 153.85000 Applaton, City of 33172013 | 90.20A (1701 W Brewsler St Appleton Cutacamia | Wl | 246 | 44 | 16 | 32.0 | 88 | 23 | 54.4 15.0 Towar 15.0 5.0 8.0 Fx1
KSD759 153.95000 Appleton, City of 3123 | S020A |T24 E Greenfield St Applaton Outagamia | W | 237 | 44 | 17| 80 | 88 | 23 | 474 15.0 Tower 15.0 5.0 8.0 Fx1
KFZ89% 153.98500 Winnebano, County of 582015 90.2 |415 Jackson St Cshkosh Winngbago | Wi |2341] 44 | 1 | 170 88 ] 32 1350 457 Bant 4a.0 25.0 18.0 FB
KFZBO2 153.00500 Winnebaco, County of S/ars 802 415 Jackson S1 Cshkosh Winnebago | Wi |2341] 44 | 1 | 17.0] 88 ) 32 |350| 457 Bant 30.0 250 18.0 FB
KLL46S 154.04000 Brown, County of 42011 | 90.20(A) (4070 County X Da Para Brown Wi j2rr3| 44 | 24 (320 88| O |120( 822 Tower 52.0 | 1100 | 2400)] FB2
KLLABS 154.04000 Brown, County of 452011 | S0.20(A) |2198 Glendale Ave Grean Bay Brown Wi 1798 44 | 33 [ 409| B88 ) 4 [123]| 885 Tower 67.0 110.0 | 2100 | FB2
KLL48D 154.04000 Brown, County of J42011 | BO20(A) 229 Willams St Pulaski Browm Wi (24320 44 | 40 [13.0| BE | 14 [ 130] 554 Tower 55.4 1100 | 240.0 | FB2
KNIG332 154.05500 Chilton, City of 312014 | 90.17A |908 S Mapla St Chilton Calurmel Wi | 274 | 44 | t | 250 BB | B | 374 0.0 7.0 250 | 35.0 FB
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VHF FREQUENCIES

=2 o
é £ ” b 5| N Latitude W. Longitude | overall_h %‘i 2 E Power S
Calisign Frequency Entity E ﬁ 2 2 3 E sight_of_| S E =
'% n Address City County Stata 9w Deg | Min| Sec | Deg| Min | Sec piirec [ < X Output | ERP g
KMIGQ332 154.05500 Chiiton, City of 2014 90174 142 Schoal St Chilton Calumet Wil | 274 ] 44 | 1 | 460 BB | 9 | 524 0.0 18.0 25.0 35.0 FB
WPTR423 154.05500 Calumet, Coundy of 11/28/2011 | 90.20A1 206 Court St Chiltan Calumet Wi | 28| 44 | 1 [490| 88 ( 10| 7.0 82.0 Tower 27.0 45.0 55.0 FB
WPTR481 15408500 Grand Chute, Town of 114252011 0.2 1207 Misty Ln Grand Chute | Qutagarmie | WI | 240 | 44 | 15| 300 | 88 | 28 | 58.0| 580 Tank 58.0 10.0 32.0 | FBZ
WPTR481 15408500 Grand Chute, Town of 1172872011 902  |502 W, Northlang Ave Appleton Ouwtagarmde | WI | 250 | 44 [ 17 | 150 ]| 88 | 24 | 540 120 Towear 12,0 400 | 1520 ( FB
WPMBEEZ | 154.10000 Calumet, County of S202013 802 |NE150 Counly EE Hilbert Calumet WI | 277 | 44 | 6 | 250 88| 19 1174 17.0 Tower 17.0 25.0 15.0 | FB2
WOFS526 | 154.10000 Black Creel Rescus Servica Q2212018 80.2  |W5200 Hwy B Black Creek | Oulapamis | WI | 250 | 44 | 28 | 2.4 | B8 | 26 | 45.0| 167 Towear 16.7 45.0 70.0 | FB2
WQGAB23 | 15410000 Ashwaubenon, Village of 11/28/2016 90.2 |2623 Babcock Ashwaubanon Brown Wi | 204 | 44 | 20 | 3¥0| 8B B | 1.4 24.6 Tank 24.6 50.0 | 100.0| FB2
KNFES39 154.16000 Da Pere, Cily of GMOV2014 | 90,2041 [400 Lewis St De Pere Brown Wi | 186 | 44 | 30| 20 | 88 | 0 |444| 150 Tank 15.0 35.0 38.0 FB
KRO245 154.19000 Cshkosh, City of 42011 | 90.20(0A) {4311 Jackson Dr Oshkosh Winnebage | WI | 233 | 44 | 4 | 51.9| 88 | 32 | 534| 580 Towar 4.4 1000 | 15800 | FB2
KROZ245 154.19000 Oshlosh, City of 3M4/2011 | 80.20(A) |926 Dempsey Trl Oshkosh Winnebago | WI | 220 | 44 | 1 | 89 | 88 | 33 | 384 21.0 Tonwer 21.0 1000 | 1120 | FB2
KROZ245 154.18000 Oshkosh, City of 1142011 | 90.200A) {3843 Sandpit Rd Omro Winnebage | WI | 250 ) 44 | 1 | 508 | 6B | 39 | 154 | 670 Tawar 67.0 100.0 | 1000 | FB2
WHNPD493 154.19000 Allouez, Yillage of AM942014 135 Dauphin St Allouez Brovwm Wi | 198 | 44 | 28 | 530 BB | 1 | 244 0.0 34.0 40.0 80.0 | FB2
KMD400 154.22000 Calumet, County of 3M2012 | 002010 |N205 Hwy 55 Sherwood Calumet Wi | 287 | 44 | 9 | 5701 88| 15 | 51.4 ] 430 Tower 43.0 110.0 | 2800 | FB
KMD4a0 15422000 Calumet, County of 3112012 | 9020470 {130 Calumsl St Brilfion Calumet Wi | 253 | 44 | 10 | 400 | B8 | 1 | 454 4286 Tower 42,6 1100 [ 2800 FB
KMD400 154 22000 Calumet, County of 311142012 | B0.20a1il | 2110 Washington St Mew Holstein Calumat Wi | 300 | 43 | 57| S50 |88 65 [41.4] 400 Tower 40,0 1100 | 2800 FB
KMD400 15422000 Calumet, County of 1102012 | 90.204a7% |206 Court St Chilton Calumet Wi | 278 ]| 44 | 1 | 4801 88 | 10| 74 2.0 Tower 820 250.0 | 208.0 | FB2
KMD400 156422000 Calumed, County of 3112042 | 80.20a1i |N205 Hwy 55 Shanwood Calumet Wi | 297 | 44 | 9 [ 670 | 88 | 15 | 514 430 Tower 43.0 190.0 | 2800 | FB2S
KMD400 154 22000 Calumet, County of 312012 | 90.20a10 800 E Lake St Stockbridge Calumet Wi | 256 | 44 | 4 | 188 | &8 | 17 [ 488 | 487 Tower 36.5 110.0 | 280.0 | FB2
WNHUGES 15422000 Hilbert, Village of 10/2042012 | 90,214 |45 N 5th St Hilbert Calumet Wi | 253 | 44 | 8 | 240 88 | & |504) 120 16.0 25.0 50.0 FB
WPFQSsE 154.22000 Brillion, City of 62/2015 | 80.5041 |130 Calumet St Brillion Calumet Wi | 2653 | 44 |10 | 4000 68| 3 454 250 Tower 22.0 45.0 75.0 FB
KDM243 154 25000 Outagamile, County of 13072015 [ 90.20a (207 Misty Ln Grand Chute | OQutagare | WI | 240 | 44 | 15| 299 | 88 | 28 | 584 0.0 Tank, 58.0 110.0 [ 185.0 | FB2
KDM243 154.25000 Cutagamie, County of 1/30/2015 | 80.20a |501 E Bronson Rd Seymour Outagamia | WI | 241 | 44 | 31 | 300 | 88 | 19 | 304 0.0 Tank 55.0 1000 [ 1680 | FB
KOM243 15425000 Outagamie, County of 1/30/2015 | 920.20a [1451 Tower Dr Kaukauna Outagamie | WI | 207 | 44 | 17 | 31.0 | &8 | 15 | 464 0.0 Tank 62.0 100.0 | 1000 | FB
KOM243 154.25000 Cutagamie, County of 13072015 | 90.20a 1412 W Willow St Bear Creek | Oulagamie | WI | 262 | 44 | 31 | 53.8| B8 | 43 | 504 0.0 Tank 450 1100 | 110.0 | FB
KOM243 154.25000 Cutagamie, County of 1/30/2015 | 90.20s |N5155 Hample Rd Binghamton | Outagamie | WI | 240 | 44 | 25| 270 | 88 | 28 | 304 0.0 Tower 85.0 1100 [ 1800 FB
KGP756 154.25000 Grand Chute, Town of B/22/2011 | 90.21A |502 W Morthland Ave Appeton Qutagarmie | WI | 250 | 44 | 17 | 150 88 | 24 | 544 0.0 12.0 400 | 1520 FB
KMNIF845 154.25000 Onatda, Town of 2011 g0.21A 12431 Hwy H Oneida Oulagarde | W | 232 | 44 | 28 | 400 | BB | 15 | 34 0.0 15.0 500 | 1770 )| FB
KMNJX254 154.25000 Seymaour, City of T304 29024 |328 N Main St Seymour Quitagamie | WI | 239 | 44 | 30 | 520 | 88 | 10 | 464 0.0 12.0 1100 | 4000 | FB
KTH289 154. 25000 Shioeton Bovina Flre Deplt 9102015 | 20.21A 131 Plne 5t Shiocion Outagarie | Wi | 233 | 44 | 26 | 368 | 88 | 34 | 414 0.0 13.0 40.0 g5.0 FB
KZ7o43 154.25000 Haortanville Fire Depantimant /3142013 80 Fire Capt S Nash St Hortanvllle Outagamie | WI | 253 | 44 | 20 | 9.9 | 88 | 38 | 36.4 0.0 15.0 35.0 101.0| FB
WPNWI19 154,25000 OQutagamis, County of 2014 20.2  |WB2T8 Grand \View Rd Hortonvlile Qutagamie | W1 | 285 | 44 | 20 | 419 | 88 | 36 [244]| 81.0 Tewar G67.0 2500 | 4650 | FB
WPLL3IT 154.25000 Dale, Town of 2622 | 90.20(A) (WOE41 Hwy 10 Dale Outagarnle | WI | 261 | 44 | 16 | 23.9| 88 | 40 [494]| 243 Towar 243 40.0 80.0 FE
KMD400 154, 208600 Calumel, County of 311/2012 | 90.20a1i [206 Court St Chilton Calumet Wi 278 | 44 | 9 |490| 88 | 10 | 74 82.0 Tower B2.0 110.0 | 230.0 | FB
KNIF845 154.29500 Onelda, Town of Tig2011 90.21A 12431 Hwy H Oneida Qulagamia | Wi | 232 | 44 | 28 | 40.0 | B8 | 15 | 34 0.0 15.0 500 | 177.0| FB
KNOTOY 15420600 Maorrison Voluntaer Fire Department BMO2014 | 80.21A |Fire Housae Hwy 32 Marrison Hrown Wi | 274 | 44 | 17 | 52.0 | BT | 59 [ 134 0.0 21.0 500 | 141.0| FB |
KVO6E37 154,20500 Howard, Yillage of 5M/2012 | 80.20(A) 12456 Glendale Ave Grean Bay Brown Wi | 180 | 44 | 33 | 460 88 | 4 | 404( 300 3r.0 0.0 | 2300 ( FB
KVQE3T 15429500 Howard, Village of 5172012 | 90.20(A} |4165 Shawang Ave Green Bay Brown Wi 220 | 44 | 34 |1 33.0]| B8 | 8 | 384 300 3.0 1100 [ 230.0 [ FB
WNBHTI5 15428500 Pulaski Tricounty Fire Departmant Inc 2014/2015 | 80.21A |600 E Glenbrook Or Pulaski Brown Wi | 244 | 44 | 30 | 50.0) B8 [ 13 | 304] 240 Tower 30.0 500 | 1840 ( FB
KFZB99 154 32500 Winnebago, County of 5/B/2015 90.2  |3009 W Fairview Rd Neenah Winnebago | WI| [275.2) 44 | 12 | 500 | 88 | 32 | 580 304 Tower 28.0 100.0 | 263.0 | FB
KFZ899 154.32500 Winnebago, County of 5/8/2015 90.2 13009 W Fairview Rd MNasnah Winnebage | WI [275.2) 44 | 12 | 50.0 | 88 | 32 | 580 304 Towver 30.4 100.0 | 263.0 | FB
KNJNES) 154.32500 Winnebago, County of B8/2312015 820.2 [1080 Breergwood Ln Maanah Winnebage | WI | 232 | 44 | 9 | 210 | B8 | 29 | 4041 120 BTwr 21.0 250 30.0 FB
KMINES0 15432500 Winnebago, County of 8232015 90.2 1000 Valley Rd Menasha Winnebago | Wi | 2368 | 44 | 14 | 150 [ B8 | 25 | 5R4| 120 BTwr 19.0 40.0 86.0 FB
KMNJNES0 154 32500 Winnabago, County of 823215 80.2  |1326 Cold Spring Rd MNesnah Winnebago | Wl | 235 | 44 | 12 | 420 88 | 20 | 144| 12.0 BTwr 25.0 40.0 88.0 FB
KMJNB50 154.32500 Winnebago, Counly of B23/2NME 90.2 {430 First St Menasha Winnabage | W | 232 | 44 | 12 | 120 | 88 | 26 | 53.4| 40.0 Tewer 27.0 25.0 30.0 FB
KMNJNBSOD 154.32500 Winnebago, County of Br232015 902 |430 Flest St Menasha Winnebage | WI | 232 | 44 | 12 | 120 88| 26 | 53.4| 4980 Tower 27.0 60.0 76.0 FB
KNJNBSD 154.32500 Winnebago, County of 82312015 80.2  [430 First St Menasha Winnebage | Wl | 232 | 44 | 492 | 120 88 | 26 | 534 | 49.0 Tower 37.0 250 3040 FB
KMINBSD 15432500 Winnetago, County of 8/23/2015 00.2  [430 First St Menasha Winnebage | W | 232 | 44 | 12 | 120 BB | 26 | 53.4 | 490 Tower 3r.0 G0.0 76.0 FB
HMNJINBE0 154.32500 Winnebago, County of B23/2015 0.2 1430 First 5t Menssha Winnebage | WI | 232 | 44 | 12 | 12.0| BB | 26 | 534 490 Tower 17.0 25.0 30.0 FE
KMJNBSO | 15432500 Winnebage, County of 8/23/2015 80.2  [430 First St Menasha Winnebago | Wi | 232 | 44 | 12 | 120 | 88 | 26 | 53.4| 490 Tower | 17.0 600 | 780 | FB
KMJNBS0 154.32500 Winnebago, County of Bf2H2015 80.2 (901 Alrport Rd Menasha Winnebago | WI | 233 | 44 | 13 | 240 B8 | 25 | 344 120 BTwr 21.0 25.0 30.0 FB
KNJNB50 154.32500 Winnsbago, County of 8/23/2015 80.2 1126 E Columbian Ave Menasha Winnebage | WI | 230 | 44 1 11| 3.9 | BB ) 27 [ 444 120 BTwr 20.0 25.0 30.0 FB
KMJNESD 154.32500 Winnebago, County of 8/23/2015 90,2 1125 E Columbian Ave Menasha Winnebago | WI | 230 | 44 | 11| 39 | 88 | 27 |444] 120 BTwr 21.0 25.0 30.0 Fa
KVQE37T 154.34000 Howard, Village of SM2012 | 90.20(A) {41165 Shawand Ava Green Bay Brown Wi | 220 | 44 [ 34 330 88| B | 384 300 37.0 1100 | 230.0| FB
KVQB37 | 15434000 Howard, Village of 5/1/2012 | 90.20{A) 2456 Glendale Ave Green Bay Brown Wi | 180 | 44 | 33 | 46.0| 88 | 4 |404] 300 37.0 | 1100 | 2300 FB
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KNHPOOS | 154.37000 Denmark Velunteer Fire Dept 1¥26/2013 | 90.20a21 1300 County Highway B Denrmark Brown WI | 274 | 44 | 20 | 417 ) &7 | 49 | 582 44646 Tank 48.6 500 | 1i50] FB
KNHPO09 15437000 Danmark Volunieer Fire Denl 1042672013 | 902022 (451 N Wali 5t Denmark Brown Wi | 261 | 44 | 21 | 140 87 | 49 | ar7 10.8 Bant 10.6 50.0 86.0 FB
KMOTO7 15437000 Morrlson Volunteer Fire Depariment BM2014 | B0.21A |Fire House Hwy 32 Marrison Brown Wi | 274 | 44 | 17 | 520 BF | 59 | 13.4 0.0 21.0 50.0 141.0| FB
KLQE84 154, 37000 D Pere, City of 5M1/2013 20 1180 Grant De Pere Brown WI | 186 | 44 | 25 | 440 | 88 | & [234 0.0 29.0 25.0 50.0 FB
KUCQEE5 154.37000 De Pere, City of 52013 &80 307 S Broatway St De Pare Brown W | 183 | 44 | 26 | 3500 88| 3 | 404 0.0 24.0 25.0 50.0 FB
KVQE37 154.37000 Heoward, Village of SM/2012 | 90.20(A) |2456 Glendale Ave Grean Bay Brown Wi | 180 | 44 | 33 | 460 88| 4 |404| 300 37.0 | 1100 [ 2300 FB
KAVQB3T 15437000 Howard, Village of S/4/2012 | 90.20(A) | 4185 Shawano Ave Green Bay Brown Wi | 229 | 44 | 34 | 330 B8 | 8 | 3B4| 3C0 37.0 1100 | 230.0 FB
KZZ222 154.37000 Brown, County of BH14/2011 0.2 12188 Glendale Ave Green Bay Brown WI J179.8) 44 | 33 | 499 ) 88 | 4 |123]| 085 Tower | 610 | 110.0 | 2300 FB
KZz222 164.37000 Brown, Sounty of B14/2011 a0.2 229 Willlams St Pulaski Brown W 12432 44 | 40| 130 88| 44 | 13.0] 554 Towes 40.0 1100 | 1800 FB
K222 15437000 Brown, County of Bi14/2041 00.2 4070 County X De Para Brown Wi 2773 44 | 24 ) 320 88 | O | 120 g2.2 Towar 1.0 110.0 | 230.0| FB
KZZ222 15437000 Brown, County of 811442011 902  |230 Green Bay Rd Denmark Brown Wi | 260 | 44 | 20 | 5200 A7 | 49 | 54.0F 304 Tank 304 7100 | 2200 FB
KIZ222 154. 37000 Brown, County of B14/2011 202 235 W Pulazk 51 Pulaski Brown Wi | 241 | 44 | 40 | 210} B8 | 13 | 5741 6.0 Bant 8.0 5.0 350 | FX1
WHNBHTS | 15437000 Pulagki Tricounty Fira Depardment Inc 242015 | 90.21A 1600 E Glenbrock Dr Pulaski Brown Wi | 244 | 44 | 30 | 50.0| B8 | 13 | 304 240 Tower 30.0 500 |1540)| FB
WINZJLZTT 154.37000 Greanleaf Voluntear Firg Deot Inc 531212 | 90.29A |1857 Day St Greenleaf Brown Wi [ 219] 44 |18]470]| 88| 5 |as4] 210 27.0 600 | 135.0( FB
KNFEB3D 154.40000 De Pere, Clty of 602014 | 80.20A1 |400 Lewls St De Peare Brown Wi | 166 | 44 | 30| 20 | 88| O | 444 15.0 Tank 16.0 28.0 280 | FB2
KSD7E8 154.43000 Apoletan, City of 323 | 80204 |700 N Drew St Apnleton Dulagan'l,fa Wi | 237 | 44 |16 | BO | 8B | 24 | 1.4 22.0 BTwr 22.0 100.0 | 1600 ([ FB
KSDYs9 164 43000 Appleton, City of Aa12M3 | 90204 |B01 W Grove St Applalon Cutagamie Wi | 237 | 44 | 14 | 350 88| 25 | 24 15.0 Tower 15.0 45.0 65.0 FB
KSDT50 154.43000 Applaton, City of 32013 | 90.20A |T24 E Graenfiald St Applaton Outagamie | W1 | 237 | 44 | 17 | 60 | 8| 23 [474| 150 Tomer 15.0 45.0 65.0 FB
KSD759 154.43000 Appleton, Gity of H31/2013 | 80.204 [1801 S Malihias St Appleton Ol.liagemia W1 | 237 | 44 | 14 | 470 88| 22 [ 154 150 Towear 15.0 5.0 65.0 FB
KSDY50 154. 43000 Apolaton, Clty of 3312013 | 90,204 |[1707 W Brewster S1 Appleton Cutagamie Wil | 248 | 44 | 16 | 320 | 88 | 23 [ 544 15.0 Towar 15.0 45.0 65.0 FB
KNJMEs0 154.44500 Winnebago, County of Bi232015 80.2 1080 Breszewood Ln Meanzh \'\fimebago_ Wl | 232 ) 44 | B | 218) 88| 29 | 404 12.0 BTwr 21.0 25.0 30.0 FB
KNJNEBS0 154 42500 Winnﬁbagﬂ. County of 8232015 80.2 1000 Valley Rd Menasha Winnebago Wi | 2381 44 | 141150 88 | 25 | 554 12.0 BTwr 10.0 £0.0 as8.0 Fa8
KMIMBS50 164 44500 Winnebago, County of /2a2Ms 202 |1326 Cold Spring Rd Meenah Winnebago | WI | 235 | 44 | 12 | 429 | 88 | 29 | 144 12.0 BTwr 250 40,0 28.0 F&
KMNJNBS0 15444500 Winnebago, County of B/2ar20s 902|430 First St Manasha Winnebago | WI | 232 | 44 | 12 | 120 | 68| 26 | 53.4 48.0 Tower 27.0 g0.0 84.0 FB
KMJNBSD 154.44500 Winnebago, County of 82372015 80.2  [430 First 5t Menasha Winnebago | W | 232 | 44 | 12 | 12.0 lag| 26 | 5341 490 Tower 27.0 25.0 0.0 8
KMNJINBS0 154.44500 Winnebago, County of 8232015 00.2 1430 First 5t Menasha Winnebago | W1 | 232 | 44 | 12 | 12.0 | 88 | 26 | 534 480 Tower 3rn G0 84.0 FE
KNJNB5D 154 44500 Winnebago, County of Bi23205 802|430 First St Menasha Winnebago | WI | 232 | 44 | 12 | 120 88 | 26 [ 5341 49.0 Tower 37.0 25.0 30| FB
KMJMB50 15444500 Winnebago, County of B3NS 902 430 Firsl St henasha Winnebago Wi | 232 | 44 |12 | 120]| 88 | 28 | 534 48.0 Tower 17.0 &0.0 84.0 FB
KMINASD 154. 44500 Winnebago, County of 8/23/2015 902 1430 First 5t Menasha Wirngbago | WI [ 232 | 44 | 12 | 120 | B8 | 28 | 534 480 Tower 7.0 25.0 30.0 FB
KNJNBSOD 154.44500 Winneh@u. County of B/22/2015 90.2  |801 Alrport Rd Menasha Winnebago Wil | 233 | 44 | 13| 240 88| 25 [344] 120 BTwr 21.0 25.0 .0 FB8
KMNINBS) 154.44500 WWinnebago, County of Bi232015 80.2 |125 E Columbian Avae Menasha Winnebago | W1 | 230 | 44 | 11| 3.9 | 88 | 27 | 444 12.0 BTwr 20.0 25.0 30.0 FB
KNJMBS0 15444500 Winnebago, County of Bi23/2015 90.2 |125 E Columbian Ave Menasha Winnebago | Wi | 230 | 44 | 11| 3.9 | 88 | 27 | 444 120 BTwr 21.0 25.0 30.0 FB
KRO245 154 44500 Oshkosh, City of BA201T | 90.20(A) 12050 Knapn SI Oshkosh Winnebago Wil | 239 | 43 | 59 [ 509 | BB | 33 | 534 6.0 B 6.0 250 35.0 FB
KBB2MH 154740040 Brosm, County of Si2(W2015 80.2 4070 County X De Pere Brown Wil | 274 | 44 | 24 | 360 | BB | O [384| €10 Towar 0.0 90.0 | 270.0| FB2
KBB20 154, 7000 Browm, County of QF202015 902 14070 County X D Pere Brown Wil | 274 | a4 | 24 | 360 88| 0 | 384| 610 Tower 568.0 0.0 | 2700 | FB2
®BB2N 154, AN Brown, County of OfHN2015 B2 4070 Cournty X De Pere Brown Wil 2r4 | 44 | 24| 360 88| 0 |384] 610 Tower 15.0 090.0 | 2700 FB2
KEB201 154.74000 Browr, County of Q2015 202 4070 County X De Pera Brown Wi | 274 | 44 | 24 | 36.0 ) BB | O | 384 61.0 Tower 23.0 20.0 | 270.0| FB2
| KBB2M 154, 74000 Brown, County of 22015 202 |2198 Gilendale Ave Howand Brown Wi 180 ) 44 | 33550 88 ) 4 124 .0 91.0 1000 | 3000 ! FB2
KMIGREE 154.80000 Oshikosh, City of 111072014 80.2 [ T725 Butler Ave Oshkosh Winnebago | WI | 234 | 44 | 4 | 400 | 88 | 31 | 384 38.0 Tank 38.0 1000 | 1120 | FB2
KNIGARE 154.80000 Oshkash, Cily of 1102014 80,2 13843 Sandpit Rd Cmmo Winpebago | W1 | 258 | 44 | 1 [ 509 ] 88| 39 [ 454! 730 Tower | 70.0 | 1000 | 125.0 | FB2
KMIGEEE 154.80000 Dshkosh, City of 1102014 80,2 14311 Jackson Dr Dshkosh Winnebago Wl | 233 | 44 | 4 [ 519 BB | 32 | 534| 580 Tawer 44 4 1000 | 2400 | FB2
KNIGa8G 154.80000 Oshkash, City of 11102014 90.2 1215 Church St Oshkosh Winnebago | W1 | 235 | 44 | 1 | 169 | 88 | 32 | 354 | 430 BTwr 43.0 1000 | 150.0 | FB2
WHRRGT20 18481500 Calumet, County of 2152012 90.2 1206 Court St Chitfan Calumat Wi | 278 | 44 | 1 | 490 88| 10 | 74 15.0 B 12.0 25.0 27.0 | FB2
KNBRTS53 154 83000 Ashwaubenon, Village of Fi2a2014 a2 12155 Holoren Way Ashwaubenon Brown Wl | 186 | 44 | 20 | 30.0) 88 | 3 | 354 9.0 B 2.0 25.0 25.0 Fx1
KNBR753 154.83000 Ashwaubenon, Vilage of Fi2a2014 90,2 |2155 Holgren Way Ashwaubanon Brown Wl | 186 | 44 | 20 | 300 BB | 3 | 354 2.0 B 2.0 25.0 25.0 FxA
KMNCEZTS 154, 84500 Pulaski, Clty of 12014 | 90,994 |42 Augusting 5t Pulaski Brown Wi 206 | 44 | 40 | 140 ) 8B | 14 [ 154 0.0 11.0 60.0 50.0 FB
WZHE23 15484500 Ormra, Cily of BA2/2014 | Q0.20{A) |921 TowerLn Omro Winnebago | W1 | 246 | 44 | 1 | 56.0 | 88 | 44 | 35.0 44.4 Tank £4.4 10.0 10.0 FB2
KMNGTES0 154. 87500 Combined Locks, Village of Biar2013 an 405 VWallace St Combined Locky Ol.lagaml‘a Wil | 219 ] A4 [ 15 | 540 ] 88 | 18 | 384 0.0 6.0 45.0 0.0 FB
KMJG268 154 87500 Seymour, Cily of 4128/201 4 902|328 N Main St Saymour Oulagamie Wi | 239 | 44 | 30 | 520 | 88 | 19 [ 464 24.0 Tower 18.0 45.0 £5.0 FE
KMJG268 154.87500 Sayrmiour, City of 4fafai4 90,2  [328 N Main 5t Seymour Outagamie Wi | 230 | 44 | 30 | 520 | 88 | 19 | 464 24.0 Tower 18.0 1100 | 1000 FB
WODH931 | 154.26500 Sraen Bay, Cily of B2 | 90.20a |B8S Shawano Ave Graen Bay Brown Wi 11996 44 | 31 180 88| 1 | 544 451 Tower 45.1 100.0 | ¥5.0 | FB2
WODHS31 | 15486500 Green Bay, Cily of 8/31/2015 | 90.20a |B85 Shawana Ava Green Bay Brown Wi 1996] 44 | 31 1160 BB 1 1 | 544 451 Towear 45.1 1000 | 750 | FB2
WrPPD237 15488000 Pulaski, Village of 10/28/2014 90.2 229 Wiliams St Pulaski Brown Wi | 242 | 44 | 39| 500 | BB | 14 | 354] 200 Tank 11.0 80.0 90.0 FB
KNEZS45 155.01000 De Pare, City of 226/2013 20 315 M Ninth St De Pema Brown Wi | 84 | 48 127 [ 1500 BB 4 | 534 0.0 3.0 0.0 0.0 FBz
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WPNITTE 155.02500 Clayton, Town of 624212 D02 JE3SE Hwy T Larsen Winnebago Wil 242 | 44 | 11 | 370 ) 88| 37 | 210 2.5 Bant 12.5 25.0 a5.0 FB
WWEZHG23 155.02500 Omiro, City of 2204 | 80.20(A) (205 S Websler Ave Cmro Winnebano Wil 232 | 44 | 2 [ 179 B8 | 44 | 424 12.0 Bant 120 200 40.0 FB
KGL593 155.04000 Calumet, County of 22 | 90204 2068 Courf St Chiton Calumet Wi 281 | 44| 1 [ 557] 88 10 [121] 823 Tower | 680 | 2500 | 208.0| FB2
KGL593 155.04000 Calumeal, County of 310212 | 50204 208 Court St Chiiton Calumet Wi 281 | 44 1 | 6571 88| 10 | 121 823 Tower B23 250.0 | 208.0| FBZ
KGLSS3 155.04000 Calumet, County of 022 | 90,204 {208 Couwt St Chiitan Calumet Wil | 281 | 44 | 1 | 86.7 | 88 | 10 | 121 823 Tower 274 2500 | 2080 | FB2
KGL593 15504000 Calurmet, County af 202 | 80204 [Hwy Garage 1/8 MI N Hay 114 & 55 Sherwood Calumet Wi | 287 | 44 | 9 | 57.0) 88| 15 | 514 430 Tower 43.0 | 1000 | 148.0 [ FB2S
KGLSG3 155.04000 Calumet, Counly of 02012 | 90.20A (800 E Laka St Stockbridge Calurmet WI | 256 | 44 | 4 | 188 | 88| 17 | 498 48.7 Towar 36.5 1100 | 2800 | FB2Z
KXC545 155.04000 Brillion, City of 8162016 0.2 |130 Calumet St Brillion Calumet WI | 253 | 44 | 10 1 400 88| 3 |454| 250 Tower | 24.0 450 | 57.0 FB
KWVOE3T 155.05600 Howard, Village of 5M/2012 | 90.20{A} | 3343 Evergresn Green Bay Brown Wi | 228 | 44 | 34 | 328 | BB | 6 | 436 34.1 Tank 341 10.0 20.0 FB2
KEBA0882 156508500 Stockbricoe, Town of 5142012 | 90.17A Calumet Wl | 0 | 44| 4 [100] 88 | 17 | 574 0.0 0.0 40.0 0.0 MO
KAC545 155.08500 Brillion, City of G625 0.2 130 Calumet St Brillion Calumet Wi | 253 [ 44 110 1200 ) 88 ) 3 [454 2510 Tower 24.0 &5.0 57.0 FB
YMMF202 156.08500 Hilbert, Village of 122002013 | 901FA |26 N 6th St Hilbart Calumet Wi | 255 [ 44 | 8 | 230 88 9 [404 0.0 12.0 45.0 30.0 FB
KDGA28 155,.10000 Oshkosh, City of 1262012 | 20.17A 630 Witzal Ava Dshkosh Winnebago | W1 | 232 | 44 | 2 | 459 | BB | 32 | 234| 200 26,0 | 1000 | 302.0| FB2
KMNAB4GS 15510000 Brown, County of 14212012 | 80.20a |2077 Alrport Dr Green Bay Brown Wl | 242 | 44 | 22| 0| 8| T | 364 31.0 14.0 100.0 | 2140 | FB2
KNAB4GS 15510000 Bremn, County of 1/21/2012 | 00.20a |2077 Airport Or Green Bay Brown Wil | 212 | 44 | 20 | 310 88 ) 7 | 364 31.0 1.7 1000 | 2140 | FB2
KMNAB4GS 15510000 Brown, County of 1212012 | 80.20a 2077 Airport Dr Green Bay Brown Wil 22 [ 44 1201310 880 7 [364] 310 4.0 | 1000 | 2140 | FB2
KMNAB4GS 15510000 Brown, County of 1212012 | 8020a 2077 Alrport Dr Green Bay Brosm Wl 212 | 44 | 29| 310 88| 7 | 364 31.0 11.7 1000 | 214.0 | FBZ
KMCEa48 15511500 Outapamie, County of Gi10/2012 902  |M5155 Hample Rd Binghanmon Outagamée | W1 | 240 | 44 | 25 | 27.9 [ B8 | 28 | 304 66.0 Tower 30.0 40.0 80.0 FB
KMNCGE48 15511500 Qutacamie, County of BH02012 80.2  |NS155 Hample Rd Binghamlon Outagamde | WI | 249 | 44 | 25 | 279 88 | 28 | 304 6.0 Tawer 43.0 40.0 80.0 FB
KMNCGEE48 155.11500 Outagamie, County of 6102012 80.2  |N51565 Hampla Rd Binghamion Outagamie | WI | 249 | 44 | 25 | 279 ) B8 | 28 | 304 6.0 Tower 73.0 40.0 80.0 FB
KNCG848 155.11500 Outagamis, County of 8102012 90.2  |ME155 Hample Rd Binghamton Uutﬂamia Wi | 249 | 44 [ 25 | 279 | B8 | 28 | 304 6.0 Towwer 85.0 40.0 90.0 FB
WHILIB4S 155.11500 Outagamig, County of A302M3 0.2 1419 Holiand Rd Applaton Cutagamie Wi | 226 | 44 | 17 | 150 B3 | 21 | 304 13.0 2] 130 40.0 35.0 FB
WPSP510 155,11500 Mew Holsteln City of FrA2011 002001012110 Washington Strest Menw Halstein Calumet Wi | 300 | 43 | 57| 50 | 68| 5 [41.0] 399 Towear 18.0 25.0 2650 FB
WPSP510 155.11500 Mew Hofstein City of FIH2011 90204102110 Washingfﬂn Strect MNew Holstain Calumet Wil | 300 | 43 | 57| &0 | 88| & |41.0] 388 Tower 18.0 250 25.0 FB
WPSP510 15511500 Mew Hokslsin City of FIA2011  190.20A101112110 Washinglon Street Mew Haoisteln Calumet Wil | 300) 43 |57 | 50| 88| 5 |41.0] 399 Tower 18.0 25,0 25.0 FB
WEPSP510 15511500 MNew Haolstein Chty of FiA2011 18020810 [2110 Washington Street Messw Holsteln Calumet Wi | 300 | 43 |57 ) 50 | 8B | 8§ |4.0 399 Teywer 8.0 250 250 FB
WPSPSI0 155. 11500 Mew Holstein Gity of TA2011 B0 2042910 Washhgtm Streol Mew Hoistain Calumet Wil |30 ) 43 | 57 ) 50 | BB ) 5§ |410] 399 Tower 2.0 250 25.0 FB
WPSP510 155.11500 Mew Holstein City of FAA011 90204101 |21 10 Washington Strest Mew Holsleln Calumet Wi | 30| 43 | 57| 50 | 88| 5 |41.0] 399 Tower 9.0 250 25.0 FB
KBB21 155.13000 Brown, County of 20/2015 80.2  [307 S Adams 5t Green Bay Brown VWi | 180 | 44 | 30 | 280 BE | 0 | 58.4 56.0 Pola 1000 1000 | 2000 | FB2
KBB201 155.13000 Brown, County of 2002015 an? |307 3 Adems S5t Green Bay Browr Wl | 180 | 44 | 30 (280 ) 88| O | 584 560 Pcle &7.0 1000 | 2000 | FB2
KRZ3098 155.14500 Sanitary District No 4 1262013 | 902041 [Chain Dr Meanah Winnebago | WI | 237 | 44 | 6 | 31.0( 88 | 42 140 410 Towear £1.0 40.0 200 | FEZ
KRZ398 155.14500 Sanitary Digtrict No 4 12062013 | 90.20A1 1918 Shady Ln MNeenah Winnebage | WI | 245 | 44 | 13 | 440 | B8 | 28 | 48.0 240 Tower 240 250 50.0 FB&
KRZ398 15514500 Sanitary District No 4 12/6/2013 | 202041 |Chaln Dr Meanah Winnebago Wl 237 | 44 | 6 |30 88| 42 |40 410 Tower 41.0 40,0 20.0 | FB2
KRZ308 15514500 Sanilary District No 4 120662013 | 802041 (915 Shady Ln Meenah Winnebago | WI | 245 | 44 | 13 | 440 | 88 | 28 | 48.0 240 Towwear 240 25.0 500 FB
WPESs29 15514500 Public Waorks Departrnent IMCG2015 | 90.17A Winnebage | WI 1] 44 | 6 | 350 | B8 | 47 | 354 0.0 0.0 45.0 0.0 Mo
KMAKZI 15517500 Vinnaconne Communily School District 3201 O0.354 1233 5 Third Ave Winnecoone | Winnsbago Wl | 267 | 44 | 6 | 279 | BB | 42 [ 184 0.0 17.0 25,0 &5.0 FB
KMHS530 15517500 County Rescua Service Ing. Gi2af2014 | BO.20AZ (1765 Alloues Ave Green Bay Brown WL L1777 | 44 | 28 [ 160 87 | 59 | 414 ] 300 Tower 30.0 1000 | 2250 FB
KFZ890 15519000 Winnebago, County of S/812015 80.2 14311 Jackson Dr Oshkosh Winnebage | W1 | 233 | 44 | 4 | 519 | 88 | 32 [534| 580 Tower §.0 250 | 47.0 | FB2
KFZE9G 15519000 Winnebago, Counly of 582015 202 4311 Jackson Dr Oshkosh Winnebago Wi | 233 | 44 | 4 | 519 8B | 32 | 53.4 58.0 Towver 8.0 25.0 47.0 FBZ
WHNMISTD 15531000 Litthe Chute, Village of 10/3/2011 90184 200 W Mc Kinley Ave Litte Chute Qu@amh Wl | 219 | 44 | 16 | 580 BB | 19 | 44 24.0 Tower 24.0 1000 | 1450 | FB2
WPWEBDT | 155.32500 Seymour Fire and Rescus 1H29/2012 | 90.20{4) [501 Bronson Rd Sevinour Outagambe | W | 243 | 44 | 31 | 21.0) 88 | 18 | 277 SF Tank 53.7 10.0 10.0 | FB2
KBB201 15537000 Brown, County of H2N2015 80.2 4070 County ¥ De Pere Brown Wi | 274 44 | 24 (360 88| O | 384 61.0 Towear 58.0 500 | 1500 FB
KBB20 163, 37000 Brown, County of SA2015 90.2 4070 Counly ¥ De Pare Brown Wi | 274 | 44 | 24 | 360 B8 | O | 384 61.0 Tower 30.0 50.0 1500 FB
KBB2H 158.37000 Brown, County of Of2042015 90.2 4070 County X De Pere Brown Wi | 274 | 44 | 24 | 360| BB | O |384] &1.0 Towwer 23.0 50.0 1600 | FB
BB 15537000 Brown, CoUnty of L2N2015 90.2 4070 County X De Pera Browrn Wi | 274 | 44 | 24 [ 2680 88| O |384] 610 Towear 15.0 00 | 1500 FB
KNEZS44 155.37000 De Pere, City of 21282013 g0 325 5 Broadway St D Pare Brown Wi | 189 | 44 | 26 | 350 | BB | 4 | 404 0.0 3.0 45.0 0.0 FB
KMIFE46 155.37000 Winnebago, County of BI23/2015 80.2 14311 Jackson Dr Oshkash Win Wi | 233 | 44 | 4 | 519 BB | 32 | 534 58.0 Tower 58.0 1000 | 2300 | FB
KMIFE46 15537000 Winnabagg, County of BR232015 80.2 14311 Jgt:k'sun Dr Oshkosh Wh‘!r@g Wi | 233 | 44 | 4 | 519 8B | 32 | 534 58.0 Tower 51.8 000 | 230.0 | FB
KSB450 155.37000 Calumat, County of 472012 90,194 |206 Court St Chilton Calumel Wil 278 ] 44 | 1 [490| 88| 10| 74 82.0 Tower 52.0 120.0 | 260.0 FB
KSB450 155.37000 Calumet, County of A2 90194 12110 Washington St MNew Holslein Calumnet Wi | 300 | 43 [ 57| 50 |88 5 |414 40.0 Towear 21.0 45.0) 0.0 FB
KS0802 15537000 Littla Chuta, H&EE of Ef3i2004 | 90194 1200W Mo Kinley Ava Littie Chute Oulag‘amia Wil | 210 | 44 | 16 | 580 88 | 19 | 4.4 0.0 240 110.0 | 320.0 FB
YWPFUZ249 155.37000 Brillion, City of 10M 42014 | 90,194 [130 Calumet 5t Brillion Calumel Wil 250 | 44 | 10| 400 88| 3 | 454 15.0 Tower 220 45.0 57.0 FB
WPUH780 155.38500 MNew Franken Volunteer Fira Dot 372012 | B020(A) |2620 Scott Tower Or Green Bay Brown Wi 2298 44 | 32 | 21.0| 87 | 52 |58.0]| 478 Tank 47.8 50.0 42.0 | FB2
KJFZ29 19541500 Outagamie, County of 02972014 20,2 |1451 Tower Dr Kaukauna {)I.rhaggrlﬁa Wi | 207 | 44 [ A7 | 310 8B | 15 | 464 | 460 Tank 46.0 1000 [ 160.0 | FB2
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WHNCH483 | 15543000 Liniversity of Wisconsin AF2015 902  |Nursing Education Bldg 845 A Blvd Oshkosh Winnebago | Wl | 236 | 44 | 1 | 339 ) 88 | 33 | 154 410 B 4.0 200 10.0 FB2
WHNCH483 | 15543000 Liniversity of Wisconsin 4212015 20.2  |Nursing Education Bidg 845 Algoma Blvd Oshkosh Winnebago | Wi | 236 | 44 | 1 [330| 88 | 33 | 154! 400 B 38.0 20.0 10.0 | FB2
KBB201 15547500 Brown, County of 8202015 002 4070 County X Dea Para Brown Wi | 274 | 44 | 24 | 360 ) 88 [ O [384] 610 Towar 0.0 100.0 | 2100]| FB
KBB201 155.47500 Brown, County of Q2042015 90.2 (4070 County X De Para Brown Wi | 274 | 44 | 24 | 360 BB | 0 [3B4] &1.0 Tower 23.0 100.0 | 2100 FB
KBB2M1 155.47500 Brown, County of 2H2NE 20.2 4070 County X De Pare Brown Wl | 274 | 44 | 24 | 260 88| 0 |3B4| 810 Tower 58.0 | 1000 | 2100 )] FB
KBB201 15547500 Brown, County of Q202015 902 4070 County X De Pare Brown Wi | 274 | 44 | 24 | 260 BB | O |3B4| 61.0 Tower 15.0 100.0 | 210.0 FB
KMIFG46 165.47500 Winnebagg, County of B/232015 a0.2 4317 Jackson Dr Oshkosh Winnebago | Wl | 233 | 44 | 4 | 51.0] B8 | 32 | 534 | 580 Towear 58.0 1000 | 2300 FB
KMIFG46 15547500 Wt’nn-abagﬂ, County of B23R2015 402 4311 Jackson Dr Qghkosh Winnebago | Wl | 233 | 44 | 4 | 519 88 | 32 | 53.4 58.0 Tower 51.8 100.0 | 230.0 FB
KTI669 158.55000 Kaukauna, City of A142011 | 80.18A |City's Side Water Twr Ann St & Parlowvood St Kaukauna Outagamie | WI| | 220 | 44 | 15 | 59.0| 88 | 15 | 464 | 47.0 Tank 47.0 60,0 | 450 | FB2
KZVETE 155.58750 Winnebaga, County of AF201G | 8020481 |75 Butier Ave Cshkosh Wimahagﬂ Wi | 235 | 44 | 4 | 324 88 | 31 | 326 10.9 Bant 10.9 45.0 25.1 FBZ
KMNBR53 1556.59500 Ashwaubanon, Village of TI2B2014 80.2  [Marveile Ln & Ridge Rd Ashwaubenon Brown Wi | 202 | 44 | 20 | 300 BB | 4 | 184 520 Tank 52.0 40,0 25.0 FB2
KNBRY53 | 155.58500 Ashwaubenon, Villzgo of T2R2014 90.2  |Marveile Ln & Ridoe Rd Ashwaubenon Brown Wi 202 | 44 | 291300 BB | 4 |184] 520 Tank 52.0 40,0 25.0 | FB2
KNIFE4G 1535.61000 Win nebago. County of 82373018 902 430 First 51 Menasha Winnebago | WI | 232 | 44 | 12 1 200 B8 | 26 | 304) 490 Tower 30.0 100.0 | 48.0 FB2
KENIFE4E 155.61000 Mnmbﬂg_u, County of BI2315 9.2 430 Firgt 5t Menasha Winnebago | Wl | 232 | 44 | 12 | 20.0 | 88 | 28 | 304 49.0 Tower 46.0 1000 | 48.0 FB2
KNIFE46 155.61000 Winnebago, County of 232015 20.2  [2111 Marathon St Meanah Wimabagu Wi | 229 ]| 44 | 9 | 478 ]| 88| 28 [ 154 37.0 Pole ar.0 100.0 | 1950 | FB2
KNIFG46 155.61000 Wirnebago, County of B/232015 0.2 3002 W Faindew Rd Mesngah Winnebago | WI 12752| 44 | 12 | 50.0 ) 88 | 32 | 58.0| 304 Towar 0.4 1000 | 263.0| FB2
KN IFG46 15561000 Winnabago, County of 8/23/2015 902 |3009 W Falrview Rd Meensh Winngbago | WI |2752| 44 | 12 | 50.0 | 85 | 32 | 580| 304 Tower 24.3 100.0 | 263.0 | FB2
WOAZB33 135.67000 Hortonville, Village af 92/2014 | 90.20a1 Hartonville Gutagam're Wi 0 44 | 20| 49 | 85| 38 | 19.2 0.0 0.0 50.0 50.0 MO
KJBarv4 155.68500 Appleton, City of G204 | 802081 |Hwy 00 & Franch Rd Grand Chute | Outagamie Wi | 222 | 44 | 17 | 180 | 868 | 20 | 564| 1280 Tower 52.0 250 6.0 | FB2
fJF220 15570000 Outagamieg, County of 10292014 90.2  |W8270 Grand View Rd Hortonviile Qutagamia Wi | 285 [ 44 | 20 | 419 | 88 | 36 | 24.4 1.0 Tower 67.0 1000 | 1040 | FB2
KJF224 155.70000 Qutagamie, County of 1202014 80.2 |51 E Bronson Rd Seymour Outagsamle Wi | 241 | 44 | 31| 300 | BB | 19 | 30.4 55.0 Tank 55.0 1000 | 1680 | FB2
KJF220 155. 70000 Outagamie, County of 102972014 802 1451 Tower Dr Kaukauna Outagamie Wi | 207 | 44 | 17| 31.0| 88 | 15 | 464 | 46.0 Tank 46.0 100.0 | 16800 | FB2
KJF229 155, 70000 Outagamie, County of 122014 80.2  |N5155 Hample Rd Binghamton Qutagamia Wi | 240 | 44 | 25 | 279 ]| 88 | 28 | 304 1.0 Tower 79.0 1000 | 1500 | FB2
KJF2249 165, 70000 Outsgamie, County of 1202014 a0.2 (412 W Willow St Bear Creok Cutagamie Wi | 262 | 44 | 31 | 539 | 88 | 43 | 584| 490 Tank 45.0 1000 | 1100 | FB2
WPDCBE4 155.70000 QOutagamie, Cournty of OMA32013 | 90194 207 Misty Ln Grand Chute | Outagamie Wi | 240 | 44 [ 15 | 2009 | BE | 28 | 584 58.0 58.0 100.0 | 1680 FB
KMJTI08 15571500 Kimbearly, WII&QB of Bf2B20M4 | 90,174 |SW Comer of RR & First St Kimberly {Jutagﬂmie Wil 230 | 44 |16 ] 200 88 ) 20 ] 54 0.0 15.0 40,0 125.0 FB8
WPWMIEOY 15571500 Fraadom, Town of 41312014 802  |W2004 County Hwy S Kaukauna Qutagamie Wi | 226 | 44 | 22| 60 | 68 | 18 | 334 8.0 Bant 8.0 40.0 60.0 FB
WPMHETT | 15574500 Wrightsiown, Village of Fr2oi2013 902 MO N Washhgton St Wrightstown Brown Wi | 180 | 44 [ 19 | 370 BB | 9 | 394 15.0 BETwr 15.0 25.0 40.0 FB
WPMHGTT 155. 74500 Wrightstown, Village of TIZO2013 80,2 1529 Main St Wrightstown Brown Wi 184 | 44 |19 | 320 88| B |374 16.0 BTwr 16.0 25.0 25.0 FB
KNIABAS 1585, 7000 Denmark, Village of 12/8/2013 | S0TA [118 Main St Denmark Brown Wi | 279 | 44 | 20 | 540 | 87 | 49 | 583 0.0 41.0 an.a 15.0 | FB2
WPSP510 15577500 New Holstein, Cily of 32011 | 90.20A10112110 Washfngmn Strest Mew Holslain Calurmat Wi | 300 [ 43 | 57| 50 | 8B 5 |410] 2919 Tower 18.0 40.0 130.0 FB
WPSPS10 16677500 Mew Holstein, City of 7i3F2011 | 90.20A101[2110 Washington Streat Mew Holslemn Calumet Wi | 300 | 43 | 57| 50 | B8 | 5 |[41.0] 398 Tower 8.0 40.0 130.0 FB
WPSP510 | 155.77500 MNew Helstein, City of 732011 1 80.20A101|2110 Washington Streat MNew Holsteln Calumet WI | 300 | 43 [ 57| 50 | 88| &5 |[41.0] 398 Tower | 18.0 400 | 1300 FB
WPSP510 155, 77500 Mew Holstain, City of Fi3f2011 | 9020481002110 Washington Streat MNew Holstamn Calumetl, Wi | 300 [ 43 | 57| 50 | 88| & [41.0] 398 Tevevar 8.0 40.0 130.0 FB
WPSPS10 155. 77500 Mew Holstein, City of FIA2011 | 9020810012110 Washington Street MNew Holstain Calumet Wil 300 | 43 | 57| 50 | 83} 5 |H.0] 388 Tower 9.0 400 130.0 FB
WPSP510 | 155.77500 MNew Holstain, City of 32011 | 902041112110 Washington Street New Holstein Calumet Wi | 800 | 42 | 5F | 5.0 | B& | 5 |41.0| 2048 Tower 9.0 400 | 130.0 ] FB
KJBETA 155.78000 Appleton, City of THMEL20M4 | 80,2041 |222 W College Ave Applaton Qutagamie Wil 239 | 44 | 15| 420 | B | 24 | 303| 679 Bant 57.9 1000 | 128.0 | FB2
KMCGEA8 15582000 Outagsamiﬂ. County of GMO2012 802 |N5155 Hample Rd Binghaﬂtcn Outsgamie | Wi | 249 | 44 | 25 | 27.0) 88 | 28 | 304| 66.0 Tower 3.0 1000 | 1500 | FB2
KNCGBAB | 15582000 Outagamie, County of 610/2012 902 |N5155 Hample Rd Binghamton | OQutaparmie | W1 | 249 | 44 | 25 | 279 | 88 | 28 | 304 | 66.0 Tower 43.0 | 1000 | 150.0 | FB2
KNCGE4B 165.82000 Cutacamie, County of eMr2012 0.2  |MN5%55 Hample Rd Binghamton Dutagarrﬂe Wi | 248 | 44 | 25| 279 | 88 | 28 [304| 660 Tower T3.0 1000 | 150.0 | FB2
KNCE843 16582000 Cutagamie, County of 8102012 90,2 [N5155 Hample Rd Binghamtan Outagamie | WI | 240 | 44 | 25 | 270 | B8 | 28 | 304 | 660 Tower 85.0 1000 | 150.0 | FBZ
KNCGEAS 155.82000 Outagamie, County of GrD2012 a0.2 207 Misty Ln Grand Chuta Cutagarmie Wi | 240 | 44 | 15| 300 88 | 28 | 384 58.0 Tank, 58.0 100.0 | 2040 | FB2
KMNJX262 155.83500 Little Chute, Eﬁl]age of THT2014 Q017|200 W Me Kinley Ave Little Chute Outagarmle | W1 | 219 | 44 | 16 | 58.0 | 88 | 19 | 4.4 0.0 24.0 1100 | 320.0 FB
KNEZ944 15585000 D Pera, City of 2262013 a0 325 8 Broadway St Da Pera Brown Wi | 180 | £4 | 26 | 350 88 | 4 | 404 0.0 3.0 45.0 0.0 Fx1
KEMS08 155.88000 De Pera, Clty of 33072014 | 90A4ATA |City Water Treatment Merri St De Pera Brown Wi | 1968 | 44 | 26 | 100 | 88 | 3 | 204 300 32.0 £0.0 50,0 FB2
WNGI436 15592500 Oneida, Town of 11222041 | 8017A [NEG3IT Hwy H Oneida Cutagamie | WI | 220 | 44 | 28 | 400 |- B8 | 15 | 3.4 1.0 BFIPE 1.0 50.0 96,0 FB
KLL4GES 155.95500 Brown, County of 421 | 90.20A) |Humbolt Rd & Mount Mary Dr Gresn Bay Brown Wi | 220 | 44 | 30 [ 440 | BT | 56 | 114 490 Tower 400 | 110.0 | 2400 | FB2
wBB201 16603000 Brown, County of H202015 802  |307 5 Broadway St Green Bay Brown W | 189 | 44 | 26 | 35.0) B8 | 4 | 404 2.0 an 30.0 30.0 P
KBB2 156.03000 Brown, County of Q2002015 0.2 421 Augustine St Pulazki Brown Wl | 206 | 44 [ 40 | 140 88 | 14 | 154 17.0 11.0 30,0 | 300 | Fx1
KMNBR753 156.03000 Ashwaubenon, Village of 7282014 90.2  [2155 Holgren Way Ashwaubenan Brown Wl | 186 | 44 | 29 | 300 B8 ) 3 354 8.0 B 8.0 25.0 25.0 | Fx1
KMNBRYS3 15603000 Ashwaubanon, Village of F282014 802  |2155 Holgren Way Ashwaubenon Brown Wl o| 186G | 44 | 281 300 88 | 3 | 354 8.0 B a.0 25.0 250 | Fx1
KG585 156.04500 Winnebago, County of 11172014 | 80.20a 14311 Jackson Or Oshkosh Winnebage | W | 233 | 44 | 4 | 519| B8 | 32 | 534 | 580 Tower 11.2 400 | 350 | Fx1
WOGS313 15624000 Bellevue, 1Il.-’lillfziglizc of AH2T 90.20a |2828 Alloues Ave Bellevue Brown Wi | 221 | 44 | 27 | 30.0 ) B7 | 56 | 304 8.0 Bant 8.0 25.0 20.0 FB
WQaGs313 156. 24000 Ballevua, Village of 432017 80.20a |2828 Alloves Ave Ballevue Brown Wl | 221 | 44 | 27 | 200 | 87 | 58 |30.0| 448 Tank 44.8 25.0 21.0 | FB2
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KNIFG46 158.73000 Winnebago, County of B2312015 80.2 13843 Sandplt Rd Oimro Winnebago | WI |2591] 44 | 1 | 51.0] 88 | 39 | 450 732 Tower §7.0 100.0 | 1320 | FB2
KNIF846 158.73000 Winnebago, County of 82342015 90.2 1415 Jackson St Oshkosh Winnebago | W1 |2241] 44 | 1 170 88 | 32 |350| 457 Bant 457 | 1000 | 2400 FB2
KNIFB46 158.73000 Winnebago, County of £/2312015 00.2 |430 First St Manasha Winnebago | WI | 232 | &4 | 12 | 29.0) 88 | 26 | 304 | 49.0 Towear 300 | 4000 | 1440 | FB2
KNIFG48 15873000 Winnebago, County of BI23/2015 90.2 1430 First St Menasha Winnebago | W | 232 | 44 | 12 | 20.0| 88 | 26 | 304 £9.0 Towar 46.0 100.0 | 1440 | FB2Z
KMIFE46 158, 73000 Winnebago, County of 8232015 902 4311 Jackson Dr Oshkosh Winn Wil | 233 | 44 [ 4 1570 881 32 | 5341 530 Tower 58.0 1000 | 2300 | FB2
KNIF546 158.73000 Winnebago, County of Bi23/2015 90.2 14311 Jackson Dr Oshkash Winnebago | Wl | 233 | 44 | 4 | 510 ]| 88 | 32 | 534 58.0 Tower 51.8 1000 | 230.0 | FBZ
KNIFG46 158.73000 Winnebago, County of B/23/2015 890.2  |3008 W Fairview Rd Masnah Winnebago | Wi |275.2| 44 | 12 | 500 | 88 | 32 | 580 | 304 Tower | 30.4 | 1000 | 2520 | FB2
KNIF646 | 158.73000 Winnebago, Counly of Bf23/2015 80.2 {3009 W Fairview Rd Neenah Winnebago | Wi |275.2) 44 | 12 | 500 | 88 | 32 [58.0] 304 Tower | 243 | 1000 | 2520 | FB2
KVOST 158.74500 Howard, Villags of 1141872014 90.2 (1336 Cornell Rd Howard Brown Wi | 179 | 44 | 34 | 470 | B8 | 4 1.4 48.0 Tower 7.0 45.0 45.0 | FB2
KFZ899 158.77500 Winnebago, County of SiBf2015 80.2 13843 Sand Pit Rd Omro Yifin Wi | 250 | 44 | 1 | 500 88 [ 39 |154]| €70 Tower 56.0 100.0 | 1320 | FB2
KFZ8a9 158.77500 Winnebago, County of BIBf2015 80.2 13843 Sand Pit Rd Omro Winneba Wi | 258 [ 44 | 4 | 509 | 8B | 39 | 154 &7.0 Tower 7.0 100.0 | 132.0 | FB2
KFZaag 158.77500 Winnebago, County of 5R2015 90.2 430 First St Menazha Winnebage | Wi | 232 | 44 | 12 | 118 | BB | 26 | 6531 48.0 Tower 20.0 000 | 44.0 | FB2
KFZ8858 158.77500 Winnabaga, County of 582015 80.2 1430 First 5t Menasha Winnebago | W1 | 232 | 44 |12 | 118 | B8 | 26 | 53.1 49.0 Tower 370 100.0 | 44.0 | FB2
KFEZ890 158.77500 Winnebago, Courdy of 82015 90.2  [3009 W Falrview Rd Meensh Winnebago | W1 |2762) 44 | 12 | 500 | 88 | 32 [58.0] 304 Tower 28.0 10040 | 440 | FB2
KEZ899 158.77500 Winnebago, County of 51872015 80,2 | 3009 W Fairview Rd Meanah Winnebago | Wi |275.2) 44 | 12 | 500 | B8 | 32 | 58.0] 304 Tower 30.4 100.0 | 44.0 FB2
KFZ859 158.77500 Winnehago, County of Sf8/2015 902 [4311 Jackson Dr Oshkosh Winnebago | WI | 233 | 44| 4 | 519 88 ) 32 | 534 580 Tower £.0 1000 | 2180 | FB
KFEZB50 A58.77500 Winnebago, County of sar2oms 90.2 (4311 Jackson Dr Oshkosh Winnebage | WI | 233 ) 44 | 4 | 519 | 88 | 32 | 534 58.0 Towar 58.0 1000 | 2190] FB
KEQ222 158.82000 Green Bay, City of A0f232014 | 90.17A [Clty Hall 100 N Jefferson St Green Bay Srown Wil 189 | 44 | 30| 480 B8 | O |454] 240 A6.0 60.0 | 2000 | FB2
WPOJ803 158.82000 Pubile Works Department 8M11/2015 00.2  |309 5th Ave Winneconne | Winnebago | WI | 228 | 44 | 6 | 589 | B8 | 42 [ 234 380 Tank 29.0 15.0 5.0 FBE2
KGLEGE 158.86500 Calumet, County of 02012 | 80.204 2110 Washington St New Holstain Calumet Wi | 300 | 42 | 57 | 50 |88 )| 5 | 414 40.0 Tower 11.0 0.0 70.0 FX1
KX C545 158.86500 Brillion, City of 61672015 202 130 Cafumet St Brifilon Calurmet Wi | 253 | 44 |10 | 400 88| 3 | 454 25.0 Tower 24.0 25.0 35.0 Fx1
KFEZB99 158.94000 Winnebago, County of 58205 90.2  [430 First St IMenasha Winnebage | W1 | 232 | 44 | 12 | 11.8| B8 | 26 | 531 49.0 Tower 20.0 60.0 23.0 FB
KFZ890 158.84000 Winnabago, County of 582015 80,2 1430 First St Menasha Winnebage | WI | 232 | 44 | 92 | 118 | B8 | 26 | 531 49.0 Towar 37.0 60.0 29.0 FE
KULI3S0 158.07500 Calumet, County of 232013 | 90.23A |2110 Washington St Mew Holstein Calumeal Wi | 300 | 43 | 57| 50 [ B8] &5 [414| 400 Tower 11.0 40.0 T0.0 | FX1
WHNFJTES 15912000 Denmark, Village of 122t 90.23A |18 Main St Denmark Biromwn Wi | 268 | 44 | 20 | 500 | 87 | 40 | 42.3 0.0 15.0 40.0 5.0 FB
WPCE461 158.12000 Brown, County of SAQE2013 | 90,234 Brown Wi o 44 | 30| 00 | BB | 0O | D4 0.0 0.0 40.0 0.0 MO
WPCESG1 169.12000 Brown, County of 502013 | 90.23A Brown Wi 0 44 |30 | 00 | 63| O | 04 0.0 0.0 5.0 0.0 MO
KGS85 15918000 Winnsbago, County of 1172014 | 9020z 3843 Sand Pit Rd Oshkosh Winnebago | W1 | 259 | 44 | 1 | 509 BB | 30 | 154 670 Towiar 47.0 1000 | 2500 | FB2
K585 15818000 Winnebago, County of 1172014 | 80208 |3009 W Faindew Rd MNeanah Winnebago | WI |2752| 44 | 12 | 500 88 [ 32 | 580 304 Tower 30.4 1000 | 2520 | FB2
KAGH45 163.25000 ST Vincant Hospital Ine - 1171272013 90,2 |B35 8 Van Bifen ot ] GresnBayE [ 7 Brown® Wi {83 | 44 |30 20 [8a]| 0 {&al=4r0 +- B._|. 470 | 1000 | 78.0 FB
WHNPI257 | 173.23750 Ashwaubenon, \illage of 5/17/2014 | 80.17A_|2070 ARGONNE St . -~ | GreenBay | Brown wi [ 182 [ 4a [ 20 450 88 | 4 [d7al—C0 == - |68 50 | 20.0. FXO
WNPJ2ET | 173.23790 Ashwaubenan, Vilage of g1T204 | 80.17A |2041 Airpart Dr Gregn Bay | —:Brown Wi |-203 |44 | 29140088 | 7 |f84 00 o - o -89 &4 200 |- FXO
WHPW452 | 173.23750 Ashwaubenon, Village of 7202014 | 80.47A 73T Cormier Hd - B3 GréenBay |° “Brown wi 185 ["ar [ 29 [ 370 B8 [ 3 [334 00 8.0 7.0 20.0 | FXO
WhPW452 | 173.23750 Ashwalbanon, Village of 7202014 | 90.47A [461 Momis Ave Grean Bay Brown WI | 183 | 44 | 20 ) 370 | BB | 2 (324 0.0 6.0 5.0 20,0 | FXO
WNPWAS2 | 173.23750 Ashwaubanan, Villags of T2020%4 | 804TA |2201 Ridge R Graen Bay Brown Wil 200 [ 44 [20 ] 400 [ 88 ) 4 | 74 0.0 6.0 5.0 20.0 | FXO
WHNPWAS2 | 17323750 Ashwaubenon, Village of TR2014 | 90ATA | 2634 Baboock Rd Green Bay Brown Wi [ 204 | 44 [ 20 | 370| BB | 6 1.4 0.0 8.0 5.0 200 | FXD
WHNPW452 | 173.23750 Astwraubenon, Village of TA02014 | 80.17A |2319 Shady LN Grean Bay Brown Wi | 192 | 44 [ 29 | 420 88 | & | 344 0.0 8.0 5.0 20.0 | FXO
WHNPWASZ | 17323750 Ashwaubenon, Village of 71202014 | 90.17A 12016 5 Ridge Rd Green Bay Brown Wi | 198 [ 44 (29 | 280 [ BB | 5 [ 124 4.0 §.0 5.0 20.0 | FXO
WEPXWE27 | 17323750 Horlonville, Village of 6232013 | 80.20a |Lakeview Ave .25 MI N of Hwy 45 Horfanvilla Outagamia | Wi | 241 | 44 | 19 | 449 ) B8 | 38 | 84 .0 Pole 6.0 5.0 20.0 | FXO
WPXWE27 | 173.23750 Hartonvilie, Yilage of G2320M3 | 80202 |Hwy 45 E of Hay M Horonville Outagamie | WI | 242 | 44 | 20| 69 | 88 | 37 | 494 6.0 Pole 6.0 5.0 20.0 | FXO
WPXWB2Y | 173.23750 Horlonvilie, Village of B232013 | 80.20a |521 W Cedar St Hortonville Outagamie | W1 | 235 | 44 | 20 [ 159 BB | 30 | 44 8.0 Bant 6.0 5.0 20.0 | FXO
WEXWE27 | 173.23750 Hortornvilis, Village of 6232013 | 80.20a |Hwy M 200 N of Hwy ki Horonville | OQutagamie | WI | 247 | 44 | 20 | 359 | B8 | 38 | 84 6.0 Pole 6.0 5.0 200 | FXO
WHVI3az 173.32750 Howard, Village of 1302011 90.17A 600 W of Packerland Dr & Parkside Ct Green Bay Brown Wl | 185 | 44 | 32 [ 350! BB | 5 [304 0.0 15.0 i.0 200 | FXO
WHYVIZB2 1¥3.33750 Howard, Village of 143002011 8047A 200 W of Glendale Ave & Hillorest Helghts Green Bay Brown Wil 202 | 44 | 33 (6560 BB | § | 594 0.0 15.0 7.0 20,0 | FXO
WVISeT 173.33750 Howard, Yillage of 11302011 80.17A [1336 Cornell Rd Grean Bay Brown Wi | 180 | 44 | 34 | 46.0 | BB | 4 | 54 4.0 15.0 7.0 20,0 | FXO
WRWIZET 17333750 Howard, Village of W01 90.17A  |605 Maywood Ave Grean Bay Brown Wi | 188 | 44 | 33 | 300 BB | 4 | 134 4.0 15.0 74 200 | FXO
WWNVIIEY 173.33750 Howard, Miilage of 132011 S0A7A 3343 Evergreen Ave {Grean Bay Brown Wl | 220 | 44 | 34 | 330 ) 88 | 6 | 444 4.0 15.0 7.0 20.0 | FXO
WHWVIZET 173.33750 Howard, Village of WIW2011 | 80.17A [1650 Cornell Rd Grean Bay Brovn Wi 181 | 44 135 90 | BB 4 | B4 4.0 15.0 7.0 20,0 | FXO
WWWISET 1¥3.33750 Howard, Village of 132041 | 804A7A 100 S of Woodala Ave & Lakeview Di Green Bay Browri WI | 181 | 44 | 34 | 220 BB | 3 [ 524 4.0 15.0 .0 200 | FXO
WNVIZET 173.33750 Howard, Village of 1/300 2011 S0.17A 1400 E of Warble Dr & Downy StUINT Graan Bay Brown Wi | 190 | 44 | 32 | 350 | BE | £ | 204 4.0 15.0 7.0 20.0 | FXO
WNRREST | 173.36250 Public Works Dapartment 2212015 | B0TA |500 Washinglon St Winneconna | Winneba W | 229 | 44 | 5 | 548 | BB | 42 | 324 0.0 15.0 7.0 20.0 | FXO
WHNRREST 173.36250 Publlc Works Deparirent 3222015 | 9017A |80 Tower Rd Winneconne | Winnebago | W1 | 231 | 44 | 6 | 17.9| BB | 43 | 314 0.0 15.0 70 200 | FXO
WHNRRSST | 17336250 Public Weorks Departrent 322205 | 9047A 1203 5 Third St Winneconne | Winneba Wl | 231 | 44 | 6 | 329 ) 88 | 42 | 554 0.0 15.0 7.0 200 | FXO
WNRRES7 173.36250 Fubilic Works Dapartment 222015 | 9047A |410 Meadow Ln Winneconna | Winnebago | W1 | 231 | 44 | 6 | 359 | B8 | 42 | 144 0.0 15.0 ¥.0 20.0 | FXO
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WHNRR557 | 173.36250 Public Works Departmart 37222015 | 90.17A [279 N 6th Ave Winneconne | Winnebago | W1 [ 229 | 44 | 7 [-01][ 88| 42 | 04 | GO 16.0 7.0 | 200 [ FXO
WNRRS57 | 173.36250 Public Works Department 3/22/2015 | 90.17A [300 N 7th St Winneconne | Winnebago | Wi [ 220 | 44 | 6 [ 499|868 | 43 [184] 0.0 15.0 7.0 | 20,0 [ FxO
WNRR558 | 173.36250 Public Works Department 322/2015 | 90.17A [790 S 5th Ave Winneconne | Winnebago | W1 [ 220 | 44 | 6 [ 149 88 | 42 [154| 0.0 15.0 7.0 | 20,0 [ FxO
WPAID16 173368250 Green Bay, City of 22212014 90.2 |702 Edoewood Dr Grean Bay Brown Wl | 243 | 44 | 29 | 160| 87 | &7 | 31.4 6.0 B 6.0 20,0 400 | FXO
WPAI91E6 | 173.36250 Green Bay, City of 272202014 | 902 [801 Lime Kiln Rd Green Bay Brown wi | 186 | 44 |29 [ 220 87 | 58 [3B4| 6.0 B 6.0 20.0 | 40.0 | FXO
WPAI916 | 173.36250 Green Bay, City of 22272014 | 90.2 802 John St Green Bay Brown wi [ 177 | 44 | 20| 460 | a7 | 56 | 434 60 B 6.0 20.0 | 40.0 | FXO
WPAIS16 | 173.36250 Green Bay, ity of 272212014 | 80.2 [1810S Point Rd Groen Bay Brown Wi | 232 | 44 [ 30| 500]| 88| 6 |[394] 6.0 B 6.0 20.0 | 40.0 | FXO
WPAIO16 | 173.36250 Graen Bay, Cily of 22212014 | 002 [804 Abrams St Graan Bay Brown wi [ 179 44 [20[ 31087 [ 50| 74 6.0 B 6.0 20.0 | 400 | FXO
WNQCES4 | 173.30000 Meanah, City of G621 4 80.2 | 2490 Towervigw Or Maanah Winnebago | W1 |2326] 44 | 8 | 3217 ) 88 | 28 1517 411 Tanlk §.9 4.0 25.0 | FXO
WNQCE54 | 173.30000 Naenah, City of B/16/2014 | 0902 [333 Cecll St Meenah Winnebago | Wi | 220 | 44 [ 10| 45988 | 28 |204| 00 43.0 4.0 | 25.0 | FXO
WPRAI912 | 173.30625 Grean Bay, City of 62/2012 | 80.17A _|631 § Adams Rd Green Bay Brown wi| 18344 |a0[250[88[ 7 | 74] 150 | Tower | 150 | 200 | 60.0 | FXO
WPAIZ12 173.39625 Graen Bay, City of 622012 | 90.47A |3120 Sturgeon Bay Rd Grean Bay Brown Wil |l 198 | 44 | 31 | 310 | B | 55 | 154 5.0 Tower 6.0 20.0 40.0 | FXO
WPAIM2 | 173.39625 Green Bay, City of 822012 | 90.17A 2240 Eastman Ave Grean Bay Brown wi [ 178 | 44 [ 31 ] 10 [ 87 | 57 [50.4] 6.0 Tower | 6.0 200 | 40.0 | FXO
WPAIB12 | 173.39625 Green Bay, City of 622012 | 90.17A 11817 Deckner Ave Green Bay Brown wi|183] 44 |30 [100[ 867 | 58 |394] 4.0 Tower | 6.0 200 | 40.0 | FXO
WPAIS12 | 173.39625 Green Bay, City of 6/2/2012 | 90.17A [1451 Cass Sl Green Bay Brown wi [ 177 | 44 | 27| ss0| 67 | 50 | 534 8.0 Tower | 6.0 200 | 40.0 | FXO
WPAID1Z | 173.39625 Green Bay, City of §/2/2012 | 90.17A |2228 N Quincy St Green Bay Brown wi | 178 | 44 [ 31| 560 87 | 50 [334] 6.0 Tower | 6.0 200 | 400 | FXO
WPAI913 | 173.39625 Green Bay, City of B/20/2012 | D0.17A [1560 Seventh St Grean Bay Brown wi|195]| 44 |31 ] a0 (88| 4 | 34] 6.0 Tower | 6.0 20.0 | 40.0 | FXO
WPAI13 | 173.39625 Green Bay, Cily of B20/2012 | 90.17A 2115 SUGAR Maple C! Grean Bay Brown wi [198 | a4 [s0|[4#10[88| 5 | B4 | 60 Tower | 6.0 20,0 | 40.0 | FXO
WPAID13 | 173.39625 Green Bay, Cily of 820/2012 | 90.17A [1642 Bond St Grean Bay Brown wi| 183|244 [ 32]150(88] 3 [324] 60 Tower | 6.0 200 | 40.0 | FXO
WPAIB13 | 173.39625 Green Bay, City of 82012012 | 90.97A [1479 N Mililary Ave Green Bay Brown wi | 178 | 44 | 33| 20 | 88| 2 |474] 6.0 Tower | 6.0 200 | 40.0 | FXO
WPAIG1Z | 173.39625 Green Bay, City of f/2062012 | 90.17A [2880 St Anthony Dr Green Bay Brown wi [ 19544 [ ] 70 ] 87] 56 [184] 6.0 Tower | 6.0 200 | 46.0 | FXO
WPAI913 | 173.30625 Green Bay, City of 82002012 | 90.17A |UWGH Circle Dr Green Bay Brown Wi | 196 ] 44 [ 32| 1900 87 | 54 |574] 6.0 Tower | 6.0 200 | 40.0 | FXO
WPAIO14 | 173.39625 Green Bay, City of 82002012 | 80.17A (640 Grand View Rd Green Bay Brown wi | 238 | 44 | 29| 17.0| 87 | 53 |4v4]| 6O 8.0 20.0 | 40.0 | FXO
WPAIG14 | 173.39625 Green Bay, City of 8/20/2012 | 80.17A_|3585 Humbolt Rd Green Bay Brown wi [ 235 44 |30 [ 480 87 | 54 [104] 6.0 6.0 200 | 40.0 | FXO
WPAIG14 173.38625 Grean Bay, City of B20¥2012 | S0.47A |3220 Sturgeon Bay Rd Grean Bay Brown Wi | 198 [ 44 | 31 | 290 B7 | 55 | 114 6.0 6.0 20.0 400 | FXO
WPAI4 | 173.30625 Green Bay, City of w20r2012 | 80.17A [653 Alpine Dr Green Bay Brown wi[219] a4 | 28| 190 67| 56 |[404] 6.0 8.0 200 | 40.0 | FXO
wPAIg14 | 17339625 Green Bay, City of 82012012 | 90.17A 1643 Mount Mary Dr Green Bay Brown wi [ 220] a4 Jao[430] 87 ] 56 [124] 6.0 6.0 20.0 [ 400 | FXO
WPAIg14 | 173.39625 Graen Bay, City of B/20/2012 | 90.17A [B50 Bader St Green Bay Brown wi | 189 | 44 | 29 | 260 87 | 58 [224]| 6.0 .0 20.0 | 40.0 | FXO
WPAIRTS | 173.39625 Green Bay, City of 4/28/2012 | 90.17A [1417 Lawe St Green Bay Brown wi[241 |44 | 20[530] e8] 0 [0a] &0 Tower | 6.0 20.0 | 40.0 | FXO
WPAIS15 | 173.39625 Green Bay, Clty of 4202012 | 90.17A 1334 Ninfh St - E .. _ | ~Green Bay Brown Wi [ 179 | 44 (30| 450 68| 3 |204] 6.0 Towar 6.0 20,0 | 40.0 | FXO
WPAIG15 | 173.39625 Green Bay, City of 4/28/2012 |-90:17A=|4711 Sparten Rd -~ =i - .(Green Bay Brown Wi | 233 | 44 [ 31 [ 250 87 | 54 | 04| 6.0 Tower | 6.0 200 | 40.0 [ FXO
WPAIS15 | 173.39625 Green Bay, City of 428/2012 | 90.17A ATidNinth-St= — = = - v — - | Gegen Bay Brown wi| 180 44 [a0[150]88] 2 [ 64 6.0 Towsr | 6.0 200 | 40,0 | FXO
WPAIG15 | 173.39625 . Green Bay, City of 4/28/2012 | SOATA™ [720 Huren Rd i Green Bay Brown Wil 237 | 44 20150 87| 55 [ 74| 60 Tower | &0 200 | 40.0 | FXO
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WPST447 | 854.83750 Oneida Trive of Indians of Wi TI30/2041 | 80.817 (M Side of St Hwy 54 1/4 MI W of S5t Hwy 54 & County Rd U inlersection Onelda Cutagamie | WI | 2268 ) 44 | 30 ) 13 | B3 | 11 | 55 408 | Tank | 40.8 75 123 | FB2C
WPUIKBES | 854.98760 | Green Bay Melropolilan Sewangs District | 3/25/2012 | 80.2 2231 N Quincy St Grean Bay Brown Wi | AFT | 44 | 32 | 48| 87 | 59 | 508 128 Bant | 12.8 G it FEZ2
WHNMISED | 85521250 Brown County Public Safoty B3f2015 80.2  |307 5 Adams 5t Green Bay Brown Wi | 180 | 44 | 300 28 | 83 0 | 684 1] 56 126 | 170 | FB2
WFPLVS1E | B55.48250 Qulagamie, County of 2172044 | 80617 (205 Court St Chiiton Calumet Wi | 278 | 44 | 1 | 48] 88 | 10 | T4 g2 Tower | 82 100 | 500 F&
WPST447 | 855.51250 Oneida Tribe of indians of W1 Ti3W2011 | 90817 |N Side of 51 Hwy 54 14 M1 W of St Hwy 54 & Counly Rd U inlersection Orieids Outagamie | Wl | 2268 | 44 | 30 13 | 88 | 11 65 | 40.8 | Tank | 40.B 75 123 | FB2C
WPST447 | 855.58750 Oneida Tribe of Indlans of W TA2G11 | 90617 [N Side of St Huwy 54 1/4 MI W of St Hwy 54 & County Rd U inferseciion Oneida Outagamia | Wl | 2368 | 44 | 30| 13 | 88 | 11 85 | 40.8 | Tank | 40.8 il 123 | FB2C |
WPEJ36S | B55.71250 Winnebago, County of 12013 | 80.20A (3843 Sandpil Rd Omro Winnebago | W | 258 | 44 | 1 |50.8] 88 | 39 | 15.4 73 ki) 78 415 FE
WPHYB56 | 855.73750 Green Bay, City of Bi24/2018 | B0.21A 3482 HUMBOIIT Rd Fire SIATION 7 Groan Bay Broawm Wi | 234 | 44 | 30| 48 | 87 | 54 (374 18 8 18 125 BB FB2
WPHYESE | 855 73760 Grean Bay, City of B242015 | 90.21A 100 M Jefferson St Green Bay Brown Wi 180 | 44 | 30 40 [ 88 0 | 46.4 A5 £] 35 125 BE FB2
WPHYB56 | 85573750 CGreen Bay, Gity of Bf24/2018 | 80.21A (1810 S Polnt Rd HE NIS RA PK Green Bay Brovwwn Wi | 2268 | 44 | 30| 49 | 88 6 |40.4) 24 Tank 24 125 BB FB2 |
WIPST44T | 855.7BTE0 Cnefda Tribe of Indians of Wi R0 | 90.61T |N Side of 81 Hwy 54 1/4 M| W of St Hwy 54 & County Rd U Infersection Oneida Outagamie | Wi | 226.8 | 44 | 30 ) 13 ) 88 | N 85 | 40.8 | Tank | 40.8 fi 123 | FB2C
WPLWS18 | 855.9€250 Outagamie, County of Q212014 | 90817 |Hwy & FRNCH Rd Grand Chute | Cutagamie | WI | 222 | 44 |17 | 18 | B8 | 20 | 684 | 128 | Towar | 122 100 [ 500 FB
| WPST447 | B57.R3750 Onalda Triba of indians of Wi Fr30ME011 | 80617 |M Side of St Hwy 54 1/4 MI W of StHwy 54 & County Rd U Intersection Oneida Outagamie | Wi | 2268 | 44 | 30 ) 13 | 88 | 11 65 | 408 | Tank | 40.8 5 123 | FB2C
WIPST44T | 858.81250 Oneida Tribe of Indians of Wi TE02071 | 80817 (N Side of St Hwy 54 184 MW of 5t Hwy 54 & County Rd U Intersection Onelda Outagamie | WI | 2268 | 44 | 30 13 | 83 | 11 B5 4008 | Tank | 40.8 75 123 | FB2C
WPET44T | B58.83750 Onatds Trbe of indlans of Wi TN | 80617 [N Side of St Hwy 54 1/4 MI W of St Hwy 54 & County Rd U Intarsection Oneida Outagamie | Yl | 2268 | 44 | 307 13 | 88 | 11 55 | 40.8 | Tank | 40.8 [ 123 | FB2C
WPLVS1E | 85826250 Outagamie, County of 92172014 | BOETY (NS155 Hample Rd Binghamton | Oulagamie | W] | 248 | 44 | 25 |27.0] 83 | 28 [304]| 88 Towar | 98 100 | 500 FB
WPST447 | 858.78750 DOnelds Tribe of Indians of Wi 7I30/2011 | B0.617 N Side of St Hwy 54 4/4 M1 VW of St Hwy 54 & County Rd U Intersection Chnieida Outagamis | W1 | 2268 | 44 |30 ) 13 | 88 | 11 55 | 40.8 | Tank | 40.8 75 123 | FB2C
WPST447 | 850.B6250 Onelda Trive of Indians of Wi FRE0AT | B0.81T N Side of St Hwy 54 148 MW of StHwy 54 & County Rd U Intersection Oneids Outagamie | W) | 2268 | 44 |30 13 [ 88 [ N 55 | 408 | Tank | 40.8 75 123.| FB2ZC
WPBJ3ED | 859.06250 Winnebago, County of 182043 | 90204 (430 First St wenasha Winnebago | WI | 232 | 44 | 12 |20 ] 88 | 26 | 304 49 Tower | 46 7h 110 FB
WOAPZAE | 860.73T50 Brown, Counly of FAAE014 | 802 070 County X e Pere Brown W[ 2FVF3 ] 44 | 24| 32 | 88 1] 12 82.2 | Towar | 67 100 | 240 FB
WOAPZEE | 86073750 Browrt, County of 732094 | 90,2 {2108 Glandale Ave Graen Bay Brown Wi | 1708 | 44 | 33 (400 &8 4 | 123 985 | Tower | &7 100 | 240 FB
WPET447 | 860.78750 Oneida Tripe of Indians of Wi FANR0T1 | B0.E17 [N Side of 5t Hwy 54 104 MW of St Hwy 54 8 County Rd U Intersection Oneida Oulagamie | Wl | 2268 44 |30 13 ] BA | 11 85 | 408 | Tank | 40.B s 123 | FEZC
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