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REQUEST FOR WAIVER 

WT Docket No. 99-87 

RM-9332 

The Commonwealth of Pennsylvania, Department of Conservation and Natural 

Resources ("DCNR"), hereby submits a request for waiver of the narrow-banding rules. As set 

forth below, DCNR has shown due diligence, other parties would not be adversely affected, and 

the amount of additional time requested to complete re-banding is reasonable. 

Introduction 

A. Background on DCNR 

Many years ago, the Pennsylvania General Assembly created an Executive Agency 

specifically dedicated to the administration and preservation of Pennsylvania's extensive public 

Park and Forest lands. The original Agency was designated as the Department of Forests and 

Waters. The Department of Conservation and Natural Resources (DCNR) is the successor to that 

first Agency and was established on July 1, 1995. Act 18 of 1995, June 28, P.L. 89, No.l8 (Act 

18). 

DCNR maintains and operates one hundred twenty (120) State Parks, which encompass 

approximately 300,000 acres ofland, as well as twenty (20) Forest Districts, which represent 2.2 

million acres of State Forest land. For the State Park system alone, there are 36.8 million visitors 

annually. The Agency also issues and oversees several hundred Grant awards to local 

municipalities for conservation projects through Community Conservation Partnerships to 

benefit rivers, trails, greenways, local parks and recreation. DCNR also has statewide 

responsibility for gathering and providing vital information on Pennsylvania's State Ecological 

and Geologic Resources. 



In order to responsibly administer this vast area of public property, the Legislature 
included in its early Legislation, and later in Act 18, provisions to establish an independent law 
enforcement presence on these public lands. A contingent of law enforcement officers was 
established within DCNR with a broad scope of Enforcement powers. This Authority is provided 
enforcement powers for both State Parks and State Forest Districts, and its officers possess the 
powers of regular police 

The statutory authority of these Officers is equivalent to Pennsylvania State Police in the 
enforcement of the Pennsylvania Crimes Code, but basically limited in jurisdiction to the State 
Parks and State Forest Districts. However, even that restriction is circumscribed by the 
provisions of the Extra-Territorial Municipal Police Jurisdiction Act, which provides DCNR 
Officers with authority for enforcement in other municipal jurisdictions under certain 
circumstances, such as in pursuit of a suspect for a violation occurring on DCNR property or in 
cases where assistance is requested by a Municipal Police Agency. DCNR Officers are of course 
empowered to respond to any request for assistance by the Pennsylvania State Police. Although 
State Police have statewide jurisdiction, in most cases State Police defer law enforcement 
responsibility on State Park and State Forest Lands to DCNR State Park and State Forest 
Officers. 

Further, both DCNR law enforcement officers and other State Park and State Forest 
personnel, where authorized by Statute, respond to requests for assistance in cases involving 
search and rescue or other public safety emergency situations involving public health and 
welfare. DCNR personnel, for instance, worked closely with FEMA and PEMA personnel in 
responding recently to the devastating effects of the flooding in Pennsylvania caused by Tropical 
Storm Lee in 2011. The Bureau of Forestry is also specifically provided statewide jurisdiction to 
respond to fire emergencies in any Pennsylvania community and does so, as well as responding 
to National Fire Emergencies in other States on a regular annual basis. 

Given its wide ranging public safety and emergency response authority, DCNR must 
have the capability for immediate and reliable radio communications within the physical area of 
its statutory responsibilities. This challenge is made especially difficult for one reason: The 
terrain covered routinely by the Department is more extreme than the normal terrain routinely 
covered by State or most Municipal Police. As a result, the radio system DCNR must put in 
place in order to accomplish narrow-banding has required extensive planning and 
implementation effort. The most effective system has been found to be a hybrid one, which 
requires repeater facilities and towers that allow radio signals to travel over mountainous and 
uneven terrain in order to reach personnel in those geographically wilder areas where coverage 
would otherwise be infeasible. 

These radio capabilities must also be able to work properly in all kinds of communications 
circumstances, whether it be between State Park or Forest Officers or other DCNR Agency 
personnel within the Park or Forest District itself; between State Park or State Forest Officers 



and State Police; between State Park or State Forest Officers and Federal Agencies or their 
counterparts; and, between State Park or State Forest Officers and adjoining Municipal Police or 
other County or Township Emergency Personnel. See also Attachment A, MOU.B. Description 

of Cun-ent DCNR Radio System 

DCNR currently employs a VHF wideband repeater system utilizing a large legacy 
wideband VHF radio system. DCNR operates its system on the following VHF wideband 
frequencies: 159.255; 159.345; 159.420; 159.360; 159.330; 159.285; 151.175; 151.400; 151.385; 
151.295; 151.160; 151.460; 158.850; 153.860; and 151.445 MHz. The system consists of1800 
mobile radios, 2000 portable radios, 20 mountain~top 100 watt base radios, 200 localized mid
power base radios and 55 repeater sites across the Commonwealth. DCNR relies heavily on 
portables and repeaters for the majority of its radio communications. DCNR has approximately 
200 security vehicles in service between Parks and Forest Districts which operate on these 
frequencies. Most ofDCNR's wideband radio equipment is not capable of migration to VHF 
narrowband technology. See Attachment A, MOU. 

DCNR Has Shown Due Diligence 

A. Steps Taken to Plan, Initiate and Implement the New Radio System 

In the 1990's, the Commonwealth made the decision to build a statewide 800 MHz radio 
system for all state government agencies under the Governor's jurisdiction. Responsibility for 
radio communications at that time was under the control of the Governor's Office of 
Administration (OA), and DCNR coordinated its radio system operations with OA. The 
Commonwealth, acting through OA, awarded the contract for the Commonwealth's statewide 
system to Harris Corporation (then M/ A Com) for an 800 MHz OpenSky platform. The 800 
MHz platform was built as a mobile-based radio system. While portables were supported by the 
800 MHz system, the coverage for portables was limited. 

DCNR encumbered 18 million dollars in the year 2000 to migrate to the 
Commonwealth's 800 MHz system. DCNR's plan was to use the system for its mobile and fixed 
location communications. DCNR is a portable radio based agency and, as noted above, the 
mobile-based OpenSky system would not provide adequate portable radio coverage for its 
mission. 

While DCNR progressed on transitioning its mobiles and fixed locations to 800 MHz, it 
continued to search for a viable option to provide reliable portable radio coverage. In 2008, 
DCNR worked with Harris Corporation (then Tyco) to develop and design a communications 
system to support its portable radio requirements. Harris Corporation developed and designed a 
VHF/800 MHz Hybrid Radio System as a solution to meet its portable radio requirements. See 
Attachment B, Simplified Schematic. 



Harris Corporation presented the proposal for the Hybrid Radio System to DCNR in 

February of2009. See Attachment C, Harris Proposal Letter. The proposal was reviewed and 
accepted by DCNR. The proposal recommended building a VHF Narrowband repeater system 

and interfacing the repeaters into the 800 MHz OpenSky system. The system consisted of 1900 

mobile 800 MHz radios, 350 800 MHz base radios, 2000 VHF narrowband portable radios and 

95 VHF narrowband repeaters. DCNR and OA executed a Memorandum of Understanding 

(MOU) that documented the proposed conversion project. See Attachment A.. 

DCNR placed an order for the new radio equipment over three years ago, i.e. in June 

2009. Prototyping of the mobile radio and base radio installations was completed in 2010. The 

VHF narrowband repeater installation commenced in 2010. 

In June of 2011, DCNR started the installation of its 800 MHz mobile and base radios. 

The installation ofthe VHF narrowband repeaters also continued through2011. The 800 MHz 

mobile and base radio installations were completed in January of2012. 

Harris Corporation completed the installation of the VHF narrowband repeaters backbone 

in the spring of 2012. DCNR distributed its 2000 VHF narrowband portables and placed them in 

use during May and June of2012. DCNR started using the new Hybrid Radio System in July of 

2012. However, as explained below, problems surfaced. 1 

Present Status of Implementation Efforts 

A. Current Challenges to Implementation 

DCNR became aware quickly that several problems existed with the new Hybrid System. 

The problems involve the 800 MHz base radio that hinders its ability to receive and transmit on 
the new VHF narrowband repeater. There are also two issues directly related to the VHF 

narrowband repeaters and frequencies. DCNR is receiving radio traffic interference from co

channel users on its newly licensed narrowband VHF frequencies. Moreover, a large number of 

the VHF narrowband repeaters are not providing adequate portable radio coverage. 

The technical issues with the 800 MHz base radios have been identified, and technical 

support is in the process of applying a correction to all fixed 800 MHz base radios. However, 

our contractor (Harris) has advised that the corrective action will take several months to 

complete. 

DCNR and Harris Corporation are working to resolve the VHF issues associated with the 

Hybrid Radio System. DCNR has long strived to be completely operational on narrow-banded 

channels before the December 2012 deadline. However, the unforeseen technical interference 

and coverage issues being experienced prevent the Hybrid System from being fully operational, 

1 DCNR operates on VHF frequencies separate from those of the State Police. Thus, the State Police Request for 
Waiver des not take the place of the need for this Request. 



and will require continued reliance on the legacy wideband system pending correction of these 
issues. 

B. Projected Schedule for Completion 

DCNR will continue to work to resolve the issues with the Hybrid System. Nonetheless, 
because of the unique public safety concerns and geographical constraints involved in solving 
the reception difficulties, DCNR finds it necessary to request an extension for the use of the 
legacy VHF wideband system until these VHF narrowband issues are resolved. This process 

will require an extension until January, 2014, in order to narrow-band the existing DCNR VHF 
frequencies. The projected date of completion for the mobile and portable units is June, 2013, 

and for final infrastructure placement December, 2013. 

The prior wide-band radio units were not capable of narrow band technology and 
therefore have been completely replaced. The replacement narrow-band units equipped for the 
new system are already in the field. See also Attachment A, MOU, Exhibit C, pages 19 through 
21. Likewise, much ofthe infrastructure development is complete. The 95 repeater units are in 
place. See also Attachment A, MOU. 

B. Statement of Availability of Adequate Funding 

As noted previously, DCNR encumbered 18 million dollars in the year 2000 to migrate to the 
Commonwealth's 800 MHz system. Funding continues to be available from the original 

appropriation of 18 million dollars for the adjustments necessary to bring the system to 
completion. DCNR has also executed and funded three separate Purchase Orders for concurrent 
maintenance ofthe radio system once the original appropriation is exhausted. See Attachments 

D, E and F, DCNR Purchase Orders. 

Impact of Extension on Existing Use or Licensees 

DCNR has re-used all of its existing licensed VHF wide band frequencies in the Hybrid 
System. DCNR is currently in the process of converting its FCC wideband licenses to 
narrowband. There are no other known impacts in this regard. See also Exhibit C to Attachment 

A. 



Conclusion 

Accordingly, for the reasons set forth above, DCNR requests an extension to complete re
banding to January 1, 2014. 

Of counsel: 

William K. Keane 
F. Reid A vett 
Duane Morris LLP 
505 9th Street NW 

Suite 1000 
Washington, D.C. 20004 

Respectfully submitted, 

DEPARTMENT OF CONSERVATION AND 
NATURAL RESOURCES 

~4·2~2£N 
By: Phihp Van zne:fu 

Office of General Counsel 

ChiefCounsel's Office 
Dept. of Conservation and Natural Resources 

400 Market Street 
Harrisburg, PA 17101 
Phone: 717.783.5382 
Pennsylvania Bar No. 35771 
Its Counsel 
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ATTACHMENT A 

Memorandum of Understanding 
Between 

Department of Conservation and Natural Resources 
and 

Governor's Office of Administration 

THIS MEMORANDUM OF UNDERSTANDING, made and entered into this_ of __ 2009, 
by and between the Department of Conservation and Natural Resources (hereinafter 
"DCNR") and the Governor's Office of Administration (hereinafter "OA''). 

WITNESSETH 

WHEREAS, the General Assembly in Pennsylvania Legislative Act 148 (:1.996) has 
authorized OA to develop, manage, and maintain a statewide wireless network, known as 
the Pennsylvania Statewide Radio Network (hereinafter "PA-STARNet"), to provide for the 
two-way wireless communication requirements of departments and agencies of the 
Commonwealth of Pennsylvania; and, 

WHEREAS, Section 501 and 502 of the Administrative Code of 1929 (71 P. S. 181 and 182) 
require that commonwealth departments and agencies coordinate their work and activities 
with other commonwealth departments and agencies; and, 

WHEREAS, the commonwealth has through Management Directive 245.15, Statewide 
Public Safety Radio System, dated March 7, 2006, established PA-STARNet as the single 
shared-use· public safety radio system for all commonwealth agencies under the Governor's 
jurisdiction; and, 

WHEREAS, Management Directive 245.17, Commonwealth of Pennsylvania Public Safety 
Communications Council, establishes that the Office of Public Safety Radio Services (OPRS) 
under OA is the single authority for public safety communications in the commonwealth and 
is responsible for administration of the technical, engineering, and operational aspects of · 
public safety communications using PA-STARNet; and, 

WHEREAS, DCNR was among the original departments and agencies identified for use of 
PA-STARNet, was appropriated funding for the purchase of PA-STARNet subscriber 'i 

equipment, and desires to use PA-STARNet for wireless two-way communication in support 
of the department's operations; and, 

WHEREAS, PA-STARNet is designed primarily for mobile radio communication focusing on 
roadways and areas of high traffic while many of DCNR's areas of operation are located in 
state parks and state forests that require portable radio communication in remote forested 
areas; and, 

WHEREAS, radio signals in the Very High Frequency (VHF) band are better suited for 
portable radio operations in forested areas than the 800 megahertz (MHz) signals used by 
PA-STARNet's native OpenSky® technology; and, 

WHEREAS, DCNR holds licenses to frequencies in the VHF band to be applied to Radio 
Frequency (RF) coverage of DCNR's areas of operation. 

Memorandum of Understanding 

DCNR-OCC 
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NOW THEREFORE, the parties to this Memorandum of Understanding (hereinafter "MOU") 
set forth the following as the terms and conditions of their understanding: · 

i . 

1. DCNR and OA will jointly design, construct, install, configure, and deploy radio 
communications infrastructure using the VHF band and interoperable with 
PA-STARNet (hereinafter "VHF network augmentation") according to the design in 
Exhibit A, DCNR/OPRS VHF-800 MHz OpenSky® Project (February 2009). 

2. All enhancements or additions to PA-STARNet as a result of VHF network 
augmentation shall become part of PA-STARNet, to be owned, maintained, managed, 
and operated by OPRS for the benefit of the departments, agencies, and other 
organizations using the network. 

3. Upon incorporation of VHF network augmentation as part of PA-STARNet, 
responsibility for operating and maintaining VHF network augmentation shall remain 
with OPRS and shall not revert to DCNR. 

4. The cost of equipment and services for design; procurement, construction, and 
installation of VHF network augmentation and initial DCNR fleet deployment shall be 
borne as follows: 
4.1. OA shall bear the cost of all base stations, antennas; structures, and associated 

services for VHF network augmentation, as specified in Exhibit B, Tyco 
Electronics Letter of Proposal (May 13, 2009) under the category Infr9structure, 
not to exceed four (4) million dollars, using funds appropriated by the General 
Assembly under Legislative Act 41 (2008) for completion of PA-STARNet. 

4.2. Pricing specified in Exhibit B shall prevail over any pricing specified ih. other 
attachments to this MOU. 

4.3. DCNR shall bear the cost of all subscriber equipment for use by DCNR, and of all 
associated services such as installation and configuration. 

4.4. DCNR shall bear the cost of any augmentation infrastructure and associated 
services not included in Exhibit A but required, in DCNR's assessment, to meet 
the department's RF coverage requirements for fleet operations. 

5. DCNR shall be responsible for all of the following: 
5.1. Definition of DCNR's operational requirements for two-way wireless 

communication in support of the design, construction, and deployment of VHF 
network augmentation and the migration of DCNR radio use to PA-STARNet; 
and, 

5,2. Facilitation and coordination of permissions for the use of land and other 
property owned by DCNR for the construction, installation, deployment, and 
operation of VHF network augmentation; and, 

5.3. Assignment to OPRS of all frequency licenses held by DCNR in the VHF band as 
of the date of execution of this MOU as specified in Exhibit C1 VHF Channel 
Licenses, using the Federal Communications Commission (FCC) Assignment of 
Authorization process, for use in configuration and deployment of VHF network 
augmentation or for other purposes in administering PA-STARNet for the benefit 
of those using the network. DCNR acknowledges that once transferred to OPRS, 
frequencies will be migrated to narrowband use. 

6. OPRS shall be responsible for all of the following: 

6.1. Technical guidance and oversight in the design, procurement, construction, 
installation, configuration, and deployment of VHF network augmentation; and, 

6.2. Specification and procurement of equipment and services for the design, 
construction, installation, configuration, and deployment of VHF network 
augmentation; and, 
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6.3. Management, operation, and maintenance of VHF network augmentation as part 
of the overall PA-STARNet infrastructure. In the event that the level of 
appropriated funding becomes inadequate to maintain full service levels, OPRS 
shall make its best effort to continue operation and maintenance of VHF network 
augmentation consistently with available funding and with overall priorities for 
PA-STARNet. 

7. The parties to this MOU acknowledge and understand the following: 

7 .1. The foregoing presents the terms and conditions of their understanding. 

7 .2. This MOU is not intended to and does not create any contractual rights or 
obligations with respect to the signatories, their departments or agencies, or any 
other parties. 

7.3. This MOU can be modified or terminated only as an amendment thereto, 
submitted in writing to all signatory parties for review and concurrence at least 
sixty (60) days in advance of the desired effective date. 

7 .4. Any dispute arising hereunder shall be submitted to the Office of General 
Counsel for final resolution. 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES, 
Commonwealth f*"R)nsylvanl~ 

By: \. .... j') 
Signature j 

jLr_, __ , ~ ~· 
i-tf!t1Jl.£j0-C r-c 

Date 

Title: 

OFFICE OF ADMINISTRATION, Commonwealth of Pennsylvania 

Nai{/}I{/{A. W1 aAf By: 
G- n-.oq 

Signature 0 

J ft e /Ltf,4f_Lj ()r ~(}u_llf tj /~A/ I aN 

Date 

Title: 

By: fo ... J(o -o 1 
Date 

By: 

By: 
Date 
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Exhibit A-DCNR/OPRS VHF-800 MHz OpenSky® Project 

Incorporated herein by reference: 

DCNR/OPRS VHF-800 MHz Opensky® Project 
February 2009, including System Description section as revised May 2009 
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EXhibit B-Tyco Electronics Letter of Proposal 

Tyco Electronics Cost Proposal Version 3 
May 13, 2009 
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VHF-800 MHz OpenSky Project (Revised) 
DCNR!OPRS 

System Description 

Project Approach 

Overview 

May2009 

Ty~o Electronics, (MIA-COM) Iric. is pleased to present this proposal to the Pennsylvania 
Department of Conservation and Natural Resources (DCNR) for a new VHF overlay, 
integrated with the OPRS PA-STARNet OpenSky netWork. · By utilizing the existing 
resources provided by the Commonwealth of Pennsylvania's Office of Public Safety Radio 
Services (OPRS), DCNR will be able to refresh and improve their radio communications 
with this project and reduce total cost of ownership. 

The collaborative D CNR, 0 PRS, and T yeo Electronics I P-hased hybrid de sign gives the 
best-fit solution by leveraging two powerful technology platforms into a common network 
architecture, and utilizing1 each one in its most effective manner. The VHF overlay will 
provide portables with the. best propagation coverage footprint, while the OpenSky trunking 
system will leverage the multitudes of OPRS base· stations placed around the state and 
provide the mobile radios with voice and data capability. This solution provides coverage 
where needed while balanced with costs. Combined together in a seamless IP-based 
network, DCNR will have a robust, functional, and highly adaptive solution moving forward .. 

The DCNR solution is an analog conventional overlay integrated into the OPRS PA
STARNet OpenSky network mostly using the NetworkFirst Interoperability Gateways that 
OPRS has already installed and fills in areas with additional integrated sites. This scope also 
provides the necessary subscriber terminal equipment and builds out the necessary sites 
selected by a project team ofDCNR, OPRS, and MIA-COM. 

E Tyco Electronics 
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VHF-800 MHz OpenSky Project (Revised) 
DCNRJOPRS 

DCNR Site Type Descriptions 

May 2009 

The DCNR VHF overlay will use mostly existing OPRS high-profile tower sites. Most of 
these tower sites have existing VHF antennas at them already, and antennas will be added at 
a handful of sites. Additionally, key park offices and pole-mounted sites will be used to fill 
coverage gaps. Overall eighty-nine repeater sites will be established to support statewide 
portable radio communications on VHF. 

Below are site type categories explaining, generaUy, the configuration and work effort at a 
particular site type. The system is defined by the site type quantities multiples used in the 
design connected into the OPRS state-wide system. DCNR communication is integrated and 
transported by the OPRS system to anywhere OPRS has connectivity. 

MIA-COM has teamed with DCNR and OPRS to coordinate and optimize this design. This 
proposal is based on the efforts of that teamwork and the· design is at a mature level. 

Type 1 - OPRS Sites with Two Existing VHF Antennas 
Type One sites will be installed at OPRS tower locations that currently have two VHF 
antennas. One of the antennas offers 6 dB gain and is located at the top of the tower and the 
second antenna· offers 3 dB gain and is located 20 feet below the base of the top antenna. 
These two antennas currently have 1/2 inch coax feed-lines and support a simplex channel 
each. 

Under the new arrangement, the top antenna will be used as the receive antenna and the 
lower antenna will be used as the transmit antenna. Due to the interlacing of the current 
simplex channels with the. DCNR channel and the spacing of the antennas, special filtering. is 
needed that will serve the purpose of combining and multicoupling as well as providing the 
necessary isolation between the transmit and receive signals. This filtering is expandable to 
accommodate additional channels,· but the filtering system in-whole will need to be · 
considered. 

These sites do not require any additional work on the tower and will have one VHF station 
and a VHF combiner/multi-coupler 'added to the ex,isting complement of VHF equipment 
_currently installed in the shelter. No tower work is anticipated on these sites as the current 
antennas and 1/2 inch coax feed-lines will be used. Grounding is assumed to be at T E . · 
specifications and backed-up 48VDC power already exists. The new DCNR MASTR III 
station will be supported by newly supplied DC-DC converters. As-built drawings will also 
be updated. 

·The existing NetworkFirst gateways will be used to interface the new DCNR channels to PA
STARNet system. An Ethernet switch will be added that will connect to the existing router. 
Please see the' System Iritegration Section below. 

~ 
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VHF-800 MHz OpenSky Project (Revised) 
DCNR/OPRS 

May2009 

Below is a table listing the 31 sites of this type. The color shown corresponds to the sites 
shown on the included coverage maps. (PHIL02 has added filtering to combine an additional 
OPRS channel already existing at the site.) 

· 'J;ype , .:-;:.·cot or.' · .> ·. ·~::.: · .·, :. Jb:. " .. ~ :.· ... ·".::· .,,.Name::::::.:-::~·:.·."_;:::·· :;.>>~;:,-,::~::.·:.,:·,:~:~~·: .. ·.-~r ./::;~:~ ;r;>· 
1 Red BEAV02 Raccoon Creek 
1 Red BEDF02 Martin Hill 
1 Red BERK02 Hopewell 
1 Red BERK04 Port Clinton 
1 Red BLAI02 Martinsburg 
1 Red BRAD41 ROBWOOD Ill 
1 Red BUTL01 PGC:. Hilliards 
1 Red CAMB02 Lower Yoder 
1 Red CENT04 Rush 
1 Red CLIN02 Tamarack 
1 Red COLU01 Catawissa 
1 Red CRAW01 Townville 
1 Red DAUP01 Ellendale 
1 Red ERIE92 Washington Stoclglile 
1 Red FAYE01 POND FIELD 
1 Red GREE08 WAYNESBURG PDOT 
1 Red JEFF02 Hays Lookout 
1 Red LAWR06 Grindstone 
1 Red LUZE01 WYOMING PTC 
1 Red LYC002 Waterville 
1 Red MCKE01 Port Allegheny 
1 Red MERC92 New Vernon Stockpile 
1 Red MONR03 ·COOLBAUGH 
1 Red PHIL02 PSP Phila. HQ. Troop K. 
1 Red PIKE01 HIGH KNOB 
1 Red SNYD02 Richfield 
1 Red SOME OS NEGRO MOUNTAIN 
1 Red TIOG06 Pat Jr. Fire Tower 
1 Red WARR34 Kinzua Dam 
1 Red WAYN31 BEACH LAKE 
1 Red WAYN33 Mount Ararat 

Type 2 - OPRS Sites with One Existing VHF Antenna 
Type Two sites will be installed at OPRS tower locations that currently have one VHF 
antenna, to which a second antenna will be added. The existing single antenna offers 3 dB 
gain and is located at the top of the tower. The antenna currently has a 1/2 inch coax feed
line and supports a single simplex channel. 

Under the new arrangement, a new 6dB gain antenna will be installed and the existing 3dB 
gain antenna will be installed 20 feet below the base of the existing antenna. The top antenna 
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VHF-800 MHz OpenSky Project (Revised) 
DCNRIOPRS 

May2009 

will be used as the receive antenna and the lower antenna will be used as the transmit 
antenna. New 7/8 inch coax feed-line will be installed for the new RX antenna and the 
existing 1/2 inch coax feed-line will be used for the TX antenna. 

Due to the interlacing of the current simplex channels with the DCNR channel and the 
spacing of the antennas, special filtering is needed that will serve the purpose of combining 
and m ulticoupling as well a s providing the ne cessary isolation b etween the transmit and 
receive signals. This filtering is expandable to accommodate additional channels, but the 
filtering system in-whole will need to be considered: 

These sites require an additional VHF antenna on the tower and will have one VHF station 
and a VHF combiner/multi-coupler added to the existing complement of VHF equipment 
currently installed in the shelter. A tower loading study has already been performed by 
OPRS for these sites. Grounding is assumed to be at TE specifications and backed-up 
48VDC power already exists. The new DCNR MASTR III station will be supported by 
newly supplied DC-DC converters. As-built drawings will also be updated. 

The existing NetworkFirst gateways will be used to interface the new DCNR channels to PA
STARNet system. An Ethernet switch will be added that will connect to the existing router. 
Please see the System Integration Section below. 

Below is a table listing the 16 sites of this type. The color shown corresponds to the sites 
shown on the included coverage maps. (YORK16 already has the RX antenna in place and a 
new TX antenna will be added.) 

Type 3- Not Used 
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Type 4 - OPRS Sites without Any Existing VHF Antenna Equipment . 
Type Four sites will be installed at OPRS tower locations that have no VHF antennas or 
equipment. 

Under the new design, a new single antenna will be used to transmit and receive. The DCNR 
VHF frequency will be the only frequency considered at these locations for the purposes of 
this proposal. Co-located VHF frequencies on commercial sites can be filtered on a case-by
case basis. 

These sites require one duplexed VHF antenna on the tower and will have cine VHF station. 
A tower loading study will need to be performed as tower work is anticipated on these sites 
as a new antenna and coax feed-line will be installed. Grounding is assumed to be at TE 
specifications and backed-up 48VDC already exists. The new DCNR MASTR III station 
will be supported by newly supplied DC-DC converters. As-built drawings will also be 
updated. 

A new OPRS provided NetworkFirst gateway will be used to interface the new DCNR 
channel. An Ethernet switch will be added that will connect to the existing router. The . 
existing router will receive an upgrade to support the newNetworkFirst gateway. Please see 
the System Integration Section below. 

Below is a table listing the 19 sites of this type. The color shown corresponds to the sites 
shown on the included coverage maps. (ERIE40 will have four channels with a TX combiner 
and antenna and a RX multicoupler and antenna.) 
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Type Six sites will be installed at DCNR tower locations that will need a VHF antenna and 
new RF equipment. These sites will become part of the existing OPRS microwave backbone. 

These sites require one duplexed VHF antenna on the tower and will have one VHF station. A tower 
loading study will need to be performed as tower work is anticipated on these sites as a new · 
antenna and coax feed-line will be installed. This installation type will have one site on an 
existing D CNR tower. I t is anticipated that D CNR or 0 PRS w ill ins tall an appropriate 
communications shelter at this sites to support the site design~ Grounding to TE 
specifications will be installed and backed-up 48VDC power will be supplied. The new 
DCNR MASTR III station will be supported by newly supplied DC-DC converters. As-built 
drawings will also be created. 

A new OPRS provided NetworkFirst gateway will be used to interface the new DCNR 
channels to the PA~STARNet system. An Ethernet switch a11d router will be added that will 
connect to the new ( provided by 0 PRS) microwave s ite b ackhaull inks. · P lease see the 
System Integration Section below. 

Below is a table listing the 1 site of this type. The color shown corresponds to the sites 
shown on the included coverage maps. 

Type 7- OCNR Park Offices 
Type Seven sites will be installed at DCNR park office locations that will need tow<?r
mounted VHF and 800 MHz antennas and equipment installed ~nside the park office. 

These sites require one duplexed VHF antenna and one 800:MHz antenna on the tower and 
will have one VHF station linked to a fixed M 7300 radio installed in the existing park 
building next to the tower. These sites will be linked to the existing OPRS OpenSky network 
via the M7300 radio. (See the System Integration Section below.) 

A tower loading study will need to be performed as tower work is anticipated on these sites 
as new antennas and coax. feed-lines will be installed. Grounding to TE specifications will be 
installed and the equipment will be powered by a SkyCharger power system. As-built 
drawings will need to be created. 
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Below is a table listing the 15 sites of this type. The color shown corresponds to the sites 
shown on the included coverage maps. (Note that Pymatuning is added after the maps were 
released.) 

.:'--Type·:.->~c,oto:r:": _ >--- _-: -:·:, __ "'=:' .. io; ;: .. ::--~:-:~ , .. , .Y:-Name·-~ -- :·: )' -: · .. _ -. :~=.- .. -,: :_:~;;_,::·. -:~ -;: _,_,:.::. :: 
7 ' 

Blue DCPO Col Denning DCPO Col Dennil}fl 
7 Blue DCPO Hyner Run DCPO Hyner Run 
7 Blue DCPO Kettle Creek DCPO Kettle Creek 
7 Blue DCPO Linn Run DCPO Linn Run 
7 Blue DCPO Little Pine DCPO Little Pine 
7 Blue DCPO Nesopeck DCPO NesQQ_eck 
7 Blue DCPO Ole Bull DCPO Ole Bull 
7 Blue DCPO Pine Grove DCPO Pine Grove 
7 Blue DCPO Pr Gallitzen DCPO Pr Gallitzen 
7 Blue DCPO Reeds Gap DCPO Reeds Gap 
7 Blue DCPO Ryerson Sta DCPO Ryerson Sta 
7 Blue DCPO Salt ~ring DCPO Salt ~riQg_ 
7 Blue DCPO Sizerville DCPO Sizerville 
7 Blue DCPO Worlds End DCPO Worlds End 
7 Blue Pymatunin~ Pymatunil}gj_in OhiQ}_ 

Please note that the Pymatuning site will use the existing VHF antenna system. The 
Pymatuning site structure will only have an 800 J\1Hz OpenSky control station antenna and 
coax cable added as part of this scope. This site is not located at a DCNR Park Office and is 
assumed to have an adequate shelter and site facilities. 

Type 8 - DCNR Pole Mounted Sites 
Type Eight sites will be installed at DCNR park locations that will need a new wooden pole, 
VHF and 800 :MHz antennas, and equipment mountt;!d outdoors in a pole-mounted cabinet. 

These sites will have 90' wooden poles installed in the park with one duplexed VHF· antenna 
on the pole and will have one VHF station linked to a fixed M7300 radio installed in an 
outdoor cabinet mounted on the pole. These sites will be linked to the existing OPRS 
OpenSky network via the M7300 radio. (See the System Integration Section below.) 

Grounding to TE specifications will be installed and the equipment ~11 be powered by a 
SkyCharger power system. As-built drawings will also need to be created. 

Below is a table listing the 7 sites of this type. The color shown corresponds to the sites 
shown on the included coverage maps. (Some of these sites' antennas may be able to be 
mounted to existing structures.) 
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8 Olive DCCAB White Clay 
8 Olive DCCAB LG Lower 
8 Olive DCCAB LG Middle 
8 Olive DCCAB LG Upper 
8 Olive DCCAB Buchanans BP 
8 Olive DCCAB Poe Paddy 

May2009 

WhiteClay 
LG Lower 
LG Middle 
LG Upper 
Buchanans BP. 
Poe Paddy 

8 Olive DC CAB SinnemahoninQ AL T Sinnemahoning AL T (Campground) 

. UHFNHF Cross-Band System at Ohiopyle State Park 
A UHF to VHF cross-band system will be installed at Ohiopyle State Park. This system will 
have a single UHF M7100 radio interfaced with a single VHF M7100 radio. Each radio will 
have a single antenna. 

It is anticipated that the UHF antenna will be mounted high on the tower and the VHF 
antenna will be mounted low on the tower to provide separation from the Type 2 site antenna 
being installed there. Additional padding may be required on the VHF radio, or the antenna 
may need to be mounted off ofthe tower. 

The tower loading study will be performed as part of the Type 2 study and the system will 
have its own DC-DC converter. 

Aircraft Communications 
3 site expansions have been optioned for statewide communications to support aircraft 
tracking and coordination in and out of active fire zones. These analog conventional 
expansions have been planned for selected Type 1 or Type 2 sites where the filter systems 
'will be expanded and the project antenna system will be used. 

Under this option, six (6) OpenSky control stations have been added for dispatch 
communications from various sites including a irbases or c ommand c enters. The control 
stations will need to be integrated with the OPRS radio network. 

System Spares 
A spares package has been included which essentially contains the proposed equipment 
compliment of seven site base stations, one T-Pass, multi coupler, and dup lexer, and one 
antenna of each kind. 

Combining, Filtering, and Duplexing 
There are three types of antenD:a combining used in the proposed site types: 
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T-Pass is a TXIRX product that allows discrete frequencies to be combined (or multicoupled) 
by using an assembly of tuned cavities. T he cavities act as filtered taps to connect the 
various base stations and repeaters and provide them the necessary isolation from each other 
as well as themselves on the receive side. This is especially effective when simplex channels 
fall between the transmit and receive frequencies of a repeater with tight antenna spacing -
such as planned for at site Types 1 and 2. Generally, the use ofT-Pass inserts additional loss 
and a low-noise, low-gain receive pre-amplifier as been planned for the high-profile sites. 

The T -Pass ass.emblies are expandable; however, the whole assembly's filtering network 
must be taken into account when modifying it (such as with PHIL02.) Finally, the T-Pass 
has been proposed on a typical frequency scenario in which the final design will be based on 
the. final frequency plan. These designs, based. on that final frequency set per s item ay 
change the proposed design, filtering cavity quantity and cost which can be accommodated 
through change_ orders, if required. 

Combining and Multicoupling 
Combining and multicoupl:ing allows for frequency sets to be managed into two antennas. 
This is as standard arrangement, is specified from TX-RX, and is being included for ERIE40 
where four channels are proposed. (Optional pre-selection can be added if desired.) 

Duplexing 

Duplexers allow for a repeater's separate transmit and receive signals to be combined into 
one antenna. The use of a duplexer is especially suited for sites that only have tower space 
for one antenna as the duplexer device provides the receive pre-selection and electrical 
isolation of the receiver from the transmitter. Generally, the use of a duplexer inserts 
additional loss and a low-noise, low-gain receive pre-amplifier as been planned for the high
profile sites. A dBSpectra (was once dB Products) duplexer has been specified due to its 
small size and low insertion loss. 
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Coverage for DCNR was analyzed using M/A-COM's Radio Analysis and Propagation Tool 
Repository (RAPTR) design software. RAPTR is an advanced coverage design and 
engineering software package employing a suite of design modules, allowing a system to be 
handled from the initial site selection process, to the detailed coverage design, to microwave 
backbone design, to frequency planning, to coverage acceptance. The RAPTR propagation 
model has been finely tuned to predict coverage in all of the conditions that are present in a 
land-mobile radio system. 

RAPTR was developed and is maintained by M/A-COM's RFintegrity group. The RF 
Integrity group also m aintains the databases that are used b y RAPTR and develops new 
design modules and features that are required to meet special customer requirements. RF 
Integrity continually evaluates the performance of the propagation model used within 
RAPTR, refines it as necessary and. validates its performance. The propagation model used 
by RAPTR is described below along with some of its advanced features. 

Radio Propagation Model 
RAPTR propagation modeling is compatible with Telecommunications Industry Association 
(TIA) Telecommunications Systems Bulletin TSB88-B "Wireless Communications Systems 
- Performance in Noise and Interference Limited Situations - Recommended Methods for 
Technology-Independent Modeling, Simulation, and Verification." The propagation model 
used by RAPTR is based on the 0 kumura-Hata-Davidson ( OHD) model as described in 
TSB88-B. Factors relating to environment and terrain are added to derive the total path loss 
value. RAPTR employs the Epstein-Peterson diffraction model in conjunction with the OHD 
model in a proprietary method to greatly enhance the path loss calculation. The diffraction · 

. calculations are coupled with the environment database to further increase the calculation of 
path loss. 

RAPTR uses a Tile Method for analyzing the propagation, a much more accurate method 
than the older radial method. Radial methods begin to lose resolution as the distance· from 
the site increases; the distance increases between evaluation locations from radial to radial. 
The Tile method uniformly predicts the coverage for a system by dividing the project area 
(i.e., the DCNR park and forest boundaries) into small areas called tiles. The size of the tiles 
used by RAPTR is three arc-seconds, approximately 300 feet per side. RAPTR models the 
propagation from a site to each tile in the project area. With the Tile method, the interaction 
of signals from different sites can be more accurately determined. This increases the 
accuracy of evaluating coverage for simulcast systems, voting system, multi-site networks, 
interference, and handoff. 

The methods used by RAPTR to calculate the path loss are the result of evaluating over 
189,000 different propagation paths as part of an extensive data collection effort performed 
by M/A-COM over the past several years. These paths encompassed a variety of terrain and 
environment features, ranging from over water paths, to flat terrain in Florida, to 

E Tyco Electronics 
Confidential, Proprietary & 

Competition Sensitive 
System Description 

Page 12 



VHF-800 MHz OpenSky Project (Revised) May 2009 
DCNRIOPRS . 

mountainous areas such as western Virginia, New Hampshire, and California. It also 
included varying environmental conditions, ranging from highly urbanized areas to rural 
open and forested areas. As a result, the propagation model has been finely tuned to perform 
in all of the conditions that are present in a land-mobile radio system. The model is accurate 
from flat terrain to highly rugged mountainous terrain, and from urban to rural areas. 

Terrain and Environmental Databases 
The accuracy of any coverage prediction is to a large degree dependent upon the terrain data 
available for the project. RAPTR makes use of two primary terrain databases. First is the 30 
arc-second database available for the entire world. However, due to its coarse resolution, it is · 
only used where more detailed data is not available. Second is the _three arc-second database 
derived from the United States Geological Survey (USGS) Digital Elevation Model (DEM) 
data that provides much greater resolution and accuracy, both spatially and in elevation. This 
database can be supplemented with the more recent USGS 30-meter data, providing higher 
degrees of resolution and accuracy. The 30-meter data is incorporated into the main RAPTR 
terrain database using methods described in TSB88-:i3. Thirty-meter data available from the 
USGS was used for analyzing coverage design and predictions for DCNR. The terrain data 
can be displayed within RAPTR to give system designers the ability to locate sites on the 
basis of elevation. The terrain can be displayed in either an aerial view or as a colored 
contour map. 

RAPTR employs a nUmber of sophisticated analysis techniques when evaluating coverage. 
Instead of considering what the environment type is at the location, or tile, being evaluated, it 
will take into account the environment surrounding the location. This increases the accuracy 
of coverage predictions by detecting transitions in the environment - for instance, when 
transitioning from agricultural to forest, or urban to suburban. In addition, a designer can 
select from a category of environment. For example, the designer can select for the Forest 
environment class from categories of Pine, Hardwood, Mixed, etc. Also, RAPTR can 
perform an analysis of the environment and classify it based on density. This increases the 
accuracy of coverage predictions by being able to account for dense forests and sparse 
forests. All these factors combine to allow RAPTR to incorporate a very detailed model of 
the environment into coverage designs. 

Coverage Maps 
The table below lists the coverage maps for DCNR. Included are RAPTR maps showing five 
watt VHF portable and fifty watt VHF mobile coverage talk back and talk out. The coverage 
design modeling has been set for portable operation at the head which takes a head-loss 
factor into account (i.e., one's head is between the repeater's and radio's antenna.) The green 
color displayed indicates a DAQ3.0 equivalency level (-104dBm) for analog coverage with a 
95% confidence factor. A blue color is shown indicating a -112dBm level where the radios 
start to break squelch and offer a degree of understandability (per OPRS.) Coverage of less 
than a 95% confidence factor or below -112dBm is shown in areas that are white. 
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Please note that the Pymatuning site rearrangement is not included in the previously released 
coverage maps. 

Below is a table listing the provided coverage maps .. The first four figures are run in 1v1/A
COM' s RAPTR propagation tool and Fig. 5 is the current Commonwealth Digital 800 MHz 
coverage for OpenSky mobiles which was run in EDX. 

Enclosed is a master site spreadsheet listing and summarizing the site types. Please note that 
RAPTR assumes a radiation height from the center of the antennas, so antennas located at the 
top of a tower' will appear to be slightly higher than the tower (by half of the antenna's 
~~ . 

Some sites are modeled with a 12-channel multiplexer simply to add 4.2dB of gain to 
overcome the coax line losses and the T-Pass or duplexer losses. This gain device may be 
replaced by a small low-noise amplifier that will serve the same purpose. 

01 MTO STATE ALL. PLUS NEEDED OFFICES Phase 1 Mobile Talkout (Includes All Site Types 
Radiating) 

o2MTB sTATE ALL PLUs NEEDED oFFICES' · · Pfiase 1r.Aobile Talkback (InCludes AIISite 
·· · <': :>' : .··.. .. : .•·'-" , i' .. ·.·.· .• ' · ·· .. . ; (: ' · · Types Radiating) ,· ·. . . 

03 PTO STATE ALL PLUS NEEDED OFFICES Phase 1 Portable Talkout (Includes All Site 
Types Radiating) 

04 MTB STATE ALL PLUS NEEDED OFFICES.· ptiase 1 Portable Talkback (lncluqes All Site 
•'·:: .····~:·· • ·~ • • • •• • • • f • • : • 

· · · Types Rad\atin~I) ' '· · 

05 MTO OPRS OPENSKY · OpenSky OPRS Mobile Balanced 

Frequency Planning 
At the time of this proposal submitta~, the frequency plan has not been finalized. MIA-COM 
assumes that the final frequency plan will be supportable by each site and has collaborated 
with DCNR to provide this proposal with reasonable station ERP settings for the coverage 
analysis. MIA-COM desires that the channels have adequate separation between transmit 
and receive frequencies, non-overlapping transmit/receive frequencies, and adequate transmit 
and receive between-channel separation, i.e. 500 kHZ or more, to support use of cavity 
combiners and has modeled around this parameter. MIA~COM has proposed the services of 
a :frequency consultant that will assist MIA-COM and DCNR with finalizing the frequency 
plan, but has based the proposal on the following standard disclaimers: · 

• It is assumed that the final frequencies will not generate intermod products or mix 
with other :frequencies at the transmitter locations to create detrimental intermod 
products that will impact the performance of the proposed system. No interference 
issues, at these locations, have been indicated to MIA-COM up to this point; however 
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a frequency analysis will be performed after contract award and FCC approval. If the 
frequencies are not compatible and cause intermod interference, MIA-COM will 
provide an additional quote for frequency resolution. 

• Resolving interference nuisances from a third party source is outside the scope of this 
proposal. MIA-COM products will adhere to the transmission requirements of the 
acquired license. If third party interference becomes a problem, .MIA-COM will 
provide a quote for interference resolutions services. 

• MIA-COM will take all precautions to supply base station equipment and antenna 
systems in proper working order. We will verify proper operation before putting the 
equipment into service by verifying proper alignment and ensuring that the equipment 
meets published specifications. We will repair or replace any MIA-COM provided 
equipment that is found not to be in proper working condition or that does not meet 
the p ublished e lectrical s pecifications. As s uch, o ur e quipment should no t c reate 
spurious noise or transmissions that would interfere with other RF systems. 

• The final frequency plan drives the RF sub-system design. Costs may vary from that 
which is proposed due to unique frequency combining and multicoupling. Such cost 

· variations can be handled with change orders. 

• MIA-COM will perform an Intermod Study to analyze the potential for 
intermodulation products created by all frequencies provided to DCNR. MIA-COM 
will also include in the study (if provided) the frequencies of other systems that are 
co..,located at DCNR transmission sites. However, MIA-COM can not be responsible 
for intermodulation products created by the mixing of transmission signals between 
the frequencies provided to DCNR and other RF systems in the area. This would 
include not only intermod products that interfere with the MIA-COM system but also 
iritermod products that interfere with other RF systems. Neither can MIA-COM be 
responsible for interference to equipment, installed in the vicinity of our equipment 
that is inadequately designed or inadequately installed, making it susceptible to 
interference from equipment that is operating properly. MIA-COM will make a best 
faith effort to identify any such equipment, and recommend engineering solutions that 
might be applied to that equipment. 

• Please see the enclosed Project Management and Implementation Plan for other 
disclaimers, assumptions and roles. 

' 
Frequency Consultant 
MIA-COM will be providing the services of a professional FCC licensing consultant, ACD 
Telecom, to perform the frequency search and licensing efforts during the detail design phase 
of the project implementation. ACD Telecom will perform two actions: 1.) Perform 
frequency searches and formulate a preliminary frequency plan, and 2.) Assist with FCC 
licensing effort and finalize the frequency pIan. S pecifically, AC D Telecom will, under 
MIA-COM's contract: . 
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• Perform Frequency Searches in the VHF High Band (150 :MHz to 170 MHz) eligible 
for public safety users as stated per FCC Rule 90.17. 

• Perform single frequency search for the candidate channels both for Co and Adjacent 
channel users. 

• Perform coverage and interference contours·for the proposed and exiting licensees of 
the candidate channels in the VHF High Band, as needed. 

• Analyze the existing State's owned licenses for possible re-use. 

• Correspondence with the applicant and MIA-COM. 

• Submit a frequency plan report in. an Excel format where it will show what 
frequencies have been recommended for which sites under the Frequency Search 
Phase. 

• Be prepared to have one face to face .customer meeting for two ACD staff. 

Assist with FCC LiceQsing 

• Complete FCC Form 601. 

• Correspondence with the other frequency coordinators to answer any questions they 
might have. 

• Correspondence with FCC staff to answer any questions they might have. 

• Correspondence with the applicant and MIA-COM. 

• Formulate a slow growth plan, if required. 

• Perform Safe. Harbor analysis and calculations for compliance with FCC 
requirements. 

• Submit a :final frequency plan report in an Excel format where it. will show what 
frequencies have been licensed by FCC for which sites as part of the FCC Licensing 
Phase. 

• Be prepared to have one face to face customer meeting for two ACD staff. 

Disclaimers 

As the frequency searches and FCC licensing can be a moving target with uncertain results, 
ACD Telecom needs to proceed with the following reasonable disclaimers: 

• These fees do not include an attorney's fee, if necessary. 

• These fees do not include frequency coordinators' fees. 

• While we will do our best to :find suitable channels for the requested sites, we 
CANNOT guarantee 100% successful result. 

• The total estimated time to complete the FCC Licensing Phase is contingent upon the 
frequency coordinator and FCC's speed of service. 
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In the proposed solution, VHF portables will be cross-banded to 800 MHz OpenSky mobiles. 
OpenSky talkgroups will be given access throughout the Commonwealth and will utilize the 
already established seven-region highly-survivable OPRS network. IP-based networking will 
be utilized to provide connectivity to the new VHF site equipment. 

High Profile 
A majority ofthe DCNR VHF High-Profile design sites, Site Types 1-4, are to be located at 
existing OPRS sites which already support the 800MHz OpenSky PA-STARNet statewide 
system. These site locations are supported by an extensive WAN microwave backbone that 
allows transport across the entire state. To these site quantities in the proposed design, the 
Site Type 6 sites will be added with -microwave backhaul and will become a networked part 
of the OPRS system. To support the system integration and the audio signal flow, either the 
existing NetworkFirst Interface will be used or a new NetworkFirst Interface will be placed 
there. 

At the high-profile site, a subscriber's voice audio signal flowing through the repeater (such 
as transmitting VHF portable) will not only be repeated at that site, but will also be split off 
and shared with a· NetworkFirst Gateway DVU card. · 
This DVU card will react to the CTCSS tone encoded in 
the audio (discriminator audio) and will steer that audio 
to an OpenSky . voice group directly on the OPRS 
network. A Zetron 38 Repeater Panel will manage the 
CTCSS assignments and audio flow. 

The OpenSky voice group mentioned above ·can be one 
associated to that particular repeater assigned to a Park, a 
Park Complex, Forest or Forest Headquarters, or NetWorkFirst Interface Gateway 
Tactical Forest Firefighting command center 
arrangement. The OpenSky talkgroup will be associated 
with new OpenSky mobiles placed in park vehicles. These mobiles will utilize the 800 :MHz · 
mobile coverage footprint across the state. (Please see the included Coverage Map, Fig. 5.) 

Upon r eceipt o f different C TCSS tones, that same D VU c ard c an steer that audio to an 
OpenSky voice group such as local law enforcement, or a county's 911 talkgroU:p, or even 
administrative complex-level talkgroups or state-wide-level talkgroups. The CTCSS tones 
can be knob selectable on the subscriber's portable. 

Audio originating from the OpenSky talkgroup (such as transmitting 800 MHz OpenSky 
mobile) is sent outbound from the DVU card to the repeater with the properly programmed 
CTCSS tone to the subscriber units, such as on a return call. The CTCSS tone is talkgroup
unique and is dynamically based on the particular OpenSky talkgroup. 

~~ 
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Several sites, Types 7 and 8,· will be low-profile which will interface the new repeater to a 
M7300 mobile radio acting as a control station in the OpenSky system. Such as above, an 
OpenSky talkgroup will correspond with that particular repeater and park facility, but the 
connectivity to that park and repeater will be through the OpenSky air interface rather than 

· directly through the network as with Site Types 1-6. An IDA Easy-Link Plus will manage 
the audio and PTT connections. 

Understandably, the low-profile sites will have a lower level of complexity: meaning that it 
will only have access to a single talkgroup (the one that the M7300 will be programmed to) 
and the OpenSky system's grant and queuing tones will not be heard by the VHF subscriber 
due to the cross-band interface. However, the benefit that is brought forward by this design 
is the functionality of a "gap-filling" repeater in a low-lying park area having wireless access 
to the state-wide OpenSky system and having minimal environmental impact. (Most of the 
locations will be at existing park offices that have existing towers; the remainder will be in 
wooden pole-mounted cabinets similar to OPRS Cell Sites.) 
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P71001
P Portable 

The P7100IP is one ofM/A-COM's higher tier radios. The P7100IP 
was chosen for DCNR' s needs and has been proposed to support key 
functionality. 

Below is a table listing the terminal material types and quantities and 
included features and accessories . 

. . }~ 
/~e.~~f:lpi!O~-~~--~::::c~::·' ·:·: :: -·: ·_\·:-:·--·; ::,. ·.:·: ::·:~:_·: ::~:- .-:--." ;-~uantiW:~ 

Portable,P7150, 136-174MHz,System 2195 

Battery, NiMH, Extra Hi Capacity, DR 2195 

Antenna, 150-17 4MHz,Wideband Helicai<IS> 2195 

Belt Clip, Metal<IS> 2195 

Microphone, Lapei<IS> 300 

Battery, NiMH, Extra Hi Capacitv, DR 2195 

Batterv, Clam Shell, AA Alkaline 2195 
Charger,VC3000,P71 00/7200/5100 2195 
Power Adapter Kit,VC3000 CharQer 2195 
Case, Leather, with Belt Loop & Swivel<IS> 1500 
CHARGER, TESTERICOND BATIERY 110 
Adapter, NiMH Batterv Conditioner 660 
Programming 2195 

M5300 Mobile Radio 

May 2009 

P7150 Portable Radio
Scan Model 

The M5300 mobile radio is part of the OpenSky suite of 
products delivering high capacity, end-to-end digital 
communication primarily for use in vehicles and is 
designed to meet the critical needs of business, industrial, 
utility and public service needs. Each mobile is capable_ 
of group scan, priority group scan, radio enable/disable, 
conventional talk-around, emergency call, and dynamic 
reconfiguration. The radio also has integrated GPS 
capability. M5300 Mobile Radio, System 

Model (Optionally Separated) 

Below is a table listing the terminal material types and 
quantities and included features and accessories. 

E Tyco Electronics 
Confidential, Proprietary & 

Competition Sensitive 

System Description 
Page 19 



VHF-800 MHz OpenSky Project (Revised) 
DCNRIOPRS 

purchased OpenSky Control 
es 86 

i:' Tyco Electronics 
Confidential, Proprietary & 

Competition Sensitive 

May 2009 

System Description 
Page 20 



VHF-800 MHz OpenSky Project (Revised) 
DCNRIOPRS 

M71 001
P Mobile Radio 

The M7100IP is one of M/A-COM's higher tier radios 
that is a complement to the P71 00 portable. These 
units are available both front (dash) mount and rear 
(trunk) mount configuration. 

May 2009 

This mobile will be used in special applications such as 
installed in woodland fire-fighting trucks and other 
special vehicles. Below is a table listing the terminal 
material types and quantities and included features and 
accessories. M71 00 Mobile Radio • System 

Model 

:;~,~~?~~#~!~?:~:./:;:::\~)T~~\:;~ \~- --~:- -- ~-<----·--:;·/~:::-~.:; (;_; ·- !_. _'Q·~-~~~-~t~c:' 
:.:~~ro9te-l\ll9un~ l\llob_lle·-- _,_- ---- --·--, --- -- _, -·. ---,_--_ - ., ,-. ___ ,- - - -. 
Mobile,M71 00-IP, 136-174MHz, 11 OW 300 
Control Unit, System, Remote Mount 300 
Microphone, Noise Canceling 300 
Kit, Accessory, Remote Mount, BOW TX & More 300 
Antenna, 136-941 MHz, 1 /4WL;TNC,Std Roof Mt 300 
Installation arid Programming 300 
Removal of current VHF Radio 300. 

Mobile Vehicular Repeaters 
In conjunction with the M7300, Pyramid Vehicular Repeaters have been proposed to support 
local VHF portable connectivity to the 800 MHz OpenSky system. This functionality 
provides a bubble of VHF coverage around a vehicle that will allow subscriber terminals to 
cross-connect to an OpenSky talkgroup on the PA-STARNet system. This coverage is 
especially beneficial to law enforcement operating within a reasonable range from the 
vehicle: In essence, this solution is a miniature mobile low-power version of a Site Type 7 or 
8. Below is a table listing the terminal material types and quantities and included features 
and accessories. 

/-P~~chptlof)_>;·_:: ::--_:'_.':-:_" .-~- :. ;'::~-~: --:~,_. -_ ·.:·--::_:. ';.: ,\ --~: ~ :- :-·. ::·::~u~l:Jtit5( 
;).iiP'~H~~-R~p~~t~h, .: ~-: . .:::'_-.:_·<:: :-.:.;:-· _ _-: ~-', ·--~ :::: :--: •. '::~-:::;~~·.:_ ':.,·::::<_:·.:: 
Antenna, 136-941 MHz, 1/4WL,TNC,Std Roof Mt 200 
MOBILE,VEH REPEA TER,SX, 150-17 4MHZ, 12.5K 200 
Support, Mobile Connector, Short Package 200 
BRACKET, CABLE SUPPORT 200 
Installation and Programming 200 

·!ie 
~ Tyco Electronics 

Confidential, Proprietary & 
Competition Sensitive 

System Description 
Page 21 



Exhibit C -VHF Channel Ucenses 

lll:t 

-~b;~_~QQ ____ _______ gj !.§L?:9.Q.1_ __ ?.{~/._?:();h_~" ·-· ...... 
_!<_L:.I::.?.:34 .. ________ .. J.QnL2 90. .. L. ___ !lLl9J..?:.D. ~-! ___ _ 
!<~~~I~ _______ !-9DL?99_1 ___ 1_?.1:?_0[?._()~~- _ 
~!:-_1:(_:!~() _________ <?./1_~[?:()()! _____ )::.?.1.1:9/.?0~_L ... 

·_ K!:-l<2.<?...~---------~L-~<?./?.9Q~ ____ }_?.aOf.?.Q1.~ .. -.. 
--~h!S.~~§ __________ }_!f??J!:QQ.! ...... ?l}_?f?QJ? __ .. . 
"KL!<~2Z. _______ Ul?_?/1P 01 .... 1/l§if.Q±? ...... .. 
JSb£'8 ±.:L ............ J1L?"?f£9.Q..L .. ?11:?1?:9.~.?- .. __ 
J51-§~t? ________ 1_QL±..<?.l.?QQ? __ U:1:2/.?...9.J 3... . _ 
.. !SbV.1.1:t ........... J.o.nL?.9.Qt ____ ±?-l..~L2QJt . __ 
.JSL..Y2~~--- __ :l:_Q/.~g()Q_L J .. ?L?9£.?9~_1 __ _ 
__ KLY?-§:1: .......... _ ... <?.i!W2991.. .! .. ?1.!_0/.29~ .. 1 _ 
_ 15_hY.?.f?.~-------------1..Q/3./..?.Q_Q.! ....... J?.0.9 [?_Q:l:!- ... 
_!5LY8.Z.f ________ U31.?..QQ?.: ........... 3./.?QL?.9.~_2_ ___ . 
J)M <?._<?...QZ.... _____ _!._!L_±_Qif 0 o !-_?-l.~L?...9.1?_ ---· ... 
KMA40 2---~-----?_/."}J[?O ()_?. _____ §J..!~L?.J!.l?-... ___ _ 
J)MASO~--------- _5/.~JL?..Q .. Q?. _____ f3_/ .:1:.~1?9.1?. 
_15_MASo2 ___________ ?.n.U_2Q_()_2, __ ---~/!_9L]:Q!_? _____ _ 
__ 15[")_f':!?..~----------)Q/.:l:.W?Q.O._?. ___ }L1Sf.?.Q!3. __ 
_ ~N~~4_0_§ _____ __ }[} 6/?.0._Q}__ ... '!r 1 :1._? 1.?.9.1_3._ ....... . 
. . !S~-~-<;;1?:?. .......... _U~1!1QQ_L ..... 41.1.ZL?9! .. :1: .... __ 
.!S~-~£]Z?. ........... ?!?..?l.?OQ_! ....... ~?L2Q!! ......... . 
_K~_§§_~-~--- __ §f_?Qj_?__()Q ~,. ...... ~L3.J..?.Q.1 ~-- . . . . 
l5.!'J BG 3 ~_L ___ f?./2Q[?:Q..91 ___ .. -~L~[?.._Q_!_! __ ..... . 
J~f:JBI§67 _________ 7 /4g.QQ.L .. "' ... ~L?:~f.?.QJ...l.: .... .. 

__ 1Sf1!?_~]l .. ~------ ---~ !.?..~! ?:Q Q_l _____ w !_~ 1 ?9. ~ .~. _ . 
. ..!S.r'!~h~ 24 ______ . §l?.9l?..QQ1 ___ -~l..~L?..Q~.l. ___ . .. 
-~-~-c;'!l.f>.??"'"-·- U3_:1f_2()_QJ ...... 41.?/?./?Q~J .... . 
K~.PV~1?._ ____ ... .ZL2.1.?.9.9.?. ... ____ W_!_S.[?.Q~?.. .... .. 
.!9'it!.~?.J3..Q ___ . ---~LE/.?.9.9}._ .... ~L~L?.O..!?: ...... _ .. 
-~f'i!::IJ?..? .. L ____ §L1ZL?.99..~------W£?.l?.Q ~.~ ....... __ 
KN ]jh?.~.- ......... §l!ZL?.9..93. ........... ~ L~l?..Q'J:} ....... , .: .. 
KNHL283 6/17/2003 9/6/2013 

.. !S.&E~~~§.4 __ -~··:·~rizz~·9gi~--~~..~~~qif·--····-
-~~-!::l 1:~_6.?.:_ ........ . ?l"f? L?_9Q~----- ~l!?-/?: 9 P .... -
KN_!::I_M~.?..~ .... ~/7../?QQ"}._ ______ !QOJ/?()~3 __ 

.. !5!'l!:1J:!..s._u .. _ 6l?J-L?.QQ3. ___ 9a~/?()_1~ ... _ 
.!5 ... ~!-ili?..!.~ ...... f?[!c?/?.993. .......... 9( 1~[?9 .. !.~ . 
__ !S~HL!_?._3._S._ .. ---~D-~?QQ~---- _!lf?l?.Q!~ ...... . 
_15__N HU S. .. ~§ ____ ....... ~/ l~[_?._Q()}_ ..... !.U_7gQ_~} ..... . 
KNHU 537 _ 8/19/2QQ1 ____ ]._1.f?f._?.Q~-~-------
-~NH~S3? _____ '§/~ 9/2QQ1 ____ !U.?f.?Q1.~--- .. 
!S.t':!.t!~-~~?1 ........ ~l15!L? .. Q9 .. 3. ...... ~Jl7l?P.P ... 
. !S.Nf.:1.~_S.1Q __ .... -~/.~_9/.?99..:? ........ !VZ/?:.9 .r~ ....... . 
--~~!H_3_S._9. ____ JQL.?N?.OQ~ ___ 1/J~f.?D~4 .... . 
JS!'I!~_?.4:L ......... 1 9/ ?...~/ ?.__QQ 3.. _ _1/~?.. /?.9_1_4 __ .. . 
.. !S!'JIJ..~?..§ .... __ U/?.?-l?..9..9.~---2/!.4/29J4 ....... 
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Ex ir.ea Date;. 

Memorandum of Understanding 

~-~§:11... . . . .?t?d?J!_ 0.~-- ____ ?J?/? f?-_9_~ ~ . 
~Y..r~t~:!~---------ZL~!/2 o_cg ------~.91.?:?./?:.0..l? ___ _ 
_IS_'{N77 §__ ______ _2[?5./? Q_Q_?.. __ _1_?/.??./_?Q_~ ?: ..... 
-~VP529 __ .. 8£1:.§L?QQ~ ..... 11L~L.?_Q1.?... .. ~. 
~Yl.'.§_~Q_ ___ ,. __ lQL~l?:.OC!?. ...... .J:l~L?.Q.kL ...... . 
_!5'!!:?~§ ...... ,. ..... W .. ?:.~L'~_9_.Q?: ···--- J ?./?:.?./?:.9 ~ ?. .... -
'J>VE§l ~-- _______ 8.L~J2.9..Q.? _______ JU~?:l?..9J.? .. . .. 
_K\t.'E§.2..9 ........ ____ 8/!f?/?:QQ!: __ .J 1/_S.L?.QJ? .. _. 
_!SY..!:'Bl:~---- -----~g§/..?..Q9?. ...... Ul?L?.O.~?. ... .. 
. KYP.~.? .. ? ......... 8.L!§f?.QQ_2 ___ .. 1J[~/?.o~.?: ..... . 
.. !5Y-I~-~Q____ -· .... B.LS.f?!lQ.?.. ____ -~Qf:?QL?..9J?. .... . 
-~YYJ??.Q~_:_ _____ !QL~~f?-Q.Q_?._ .1D.5J.2.()}}_ ....... . 
KVV845 5/8/2003 7/28/2013 
KW850 --- '27~L~fig3~. '1L.??.Z?.2II:=~ 
_15.~Jf?98 ____ B.L?l?.Q_o3 _______ lQO.!L?.91:?. ... ... 
_IS~J69_~ ____ §LZ/?P.O :.L ______ !QL31/?Q.l~ ... . 
J5Y.Y.t.1?Z~--.. .8.!7 L?.O_()} .... . : .!_Qn.U?.Q_:l}. 
_15_~t1?.Z~ .. -....... ~L!-~!.?.0.9~ ----~-?!?1?..0. P ....... . 
_ _KYI[f.1?.8...Q ........ ·- ~!.!.~/?.9.9 .. ~ .. -----~-?:/8./?QJ~. ·- .. 
_)5~-~-~-Q? ________ .. !_OJ1 .. 9.L?:Q.Q?: ... Y~?./.?.9.~-~----·. 
~W_Q45_2_. ___ ?LlQL?OQ:1 ____ 1[?.?l?.9J.:L~- _ 
KW\j.§~]: ______ _2l1 .. 91?9.Q_1 ___ ~/.??..L?Q.1 '! ........ .. 
. ~XA:g_? ____________ .U/.:.?.~..?..QQ_Q_ }/!?.a_Q!__l_ ... .. 

__ 19\_Q~?-~-" ~--?.t~)/.1 9..9.?. .. ..... ~L!~/?.9!.?... ___ 
-!S_YI9? 9.. ______ ....... 2./.?L_?.QQ__S_ .. __ 4 L~Ql~_() f .. ~ ...... ... 
-~~~j: _________ ;5L~~L? .. 9.9?. ..... _f;l~l?. Ql:_~~ ...... . 
KZF968 8/5/2005 10/30/2015 
-~IS?i9~~L=~~~~·::?7~/i9:Q~:-~·-: ~j Q/~~~2.~9-i ~~----: 
-~~F9_]__Q ________ ?f?ff_?._Q_Q_3. _____ ~J.1.?/_?_9.J~ .. ___ __ 
RR72: _______ 6/ 1(l.QQ.?. ....... ___ ?L?..?L?.Ql?._.~----
JJAfJ_s6 _____ 9LJ .. ~L~QQ~ ______ !?:/§!.?9..!}. __ ..... . 
.. Wl~E~~---------W_1.~i.?QQ~L. J?-L'?J./.?.9.! 3. ...... . 
_'!L~P~_2] ______ . ___ ?.JJQ.L?Q .9..1 __ 1/....?.?/1: 9_1.4. _ .. 
WAU798 7/20/2004 10/16/2014 
~§~~9.~(·:==:)X~l?_9_ci~~~~ : -4!.3.9l2.Qi_~ .. ---~ 
WBE429 . 2/2/2005 4/30/2015 w8l'25_4 ______ ..... 875/ioas·--- ..... i6}:3'o/26is-·-
\Nsi2-55_ .......... 67i/2aa·s···-· ·a;2-s/2ois ____ _ 
\NBC619--8f5/~WOS·------i-o/'2-s/'2ois·-
WBP220 ----·8;5/200S .. --l0}2s72ois-· 
wsT652-----·1o7i"ii2o61'--i/s/2aT2 ...... --· 
~W.i~~9]=:~~~ -~)]2§7.?9~ai·-._-_-.i~7.i~??:Cii.i-~ 
_v,y~q~_§4 ____ ... _!Y.?L.?Q.Q~ .... Y.E/?:9~5. ......... . 
. '!Y.Q~?.~B. ______ 1.91~~f?Q.9.? .. .. V1..?.!.?:Q.P_ ... .. 
_v,yr;g_S._?_~} ______ B/!l/?9 .. 94 ...... 1.Y?f?-_Ql1 ....... · 
-~~'!'{?}? _____ .. ?.!~U?QQ.? .... 8.1}~/J.9.1.? _ .. 
.. '!JC'!:f 5_l?. ______ ~-~-U.?.9..Q.:L. _ §f_gY?QJ? ........ .. 
WCW615 5/31/2002 8/19/2012 
:Y!f;w§J_~------~-jl~Ili9Q?~~~~~?i.I~7~oi?.'~--.··· 
:yJ_C.Jf..§~!. ____ _?f?.~L!:.9_Q_~ ... " .. ~l!.~/?.9..1._?. .... . 
_W.J)~-~~-~- . __ ... ?-L?-..?L?.QQ3. __ _ S./?4L.2.Q_~3. .... . 
. YY..E_~Z~ ? __ --- ... 6 Of 2_9._Q.:t ______ _ ?/..3)1?.9~ 4. ___ . 
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Hybrid 800 HF System 
800 

Will scan all 16 talkgroups, but 
only scan 3 reliably 

Base 

Mobile 

Mountain Top Repeater 
Or 

Park Repeater 
Converts language between VHF and 800 

72 repeaters plus 23 in Parks 

VHF 

New VHF radios will 
interfere with each 
other if used close to 
each other 

Placement of Antenna 
is important- cannot 
have VHF/800 antenna 
both on the roof 

Portable 

Pyramid Repeater Impacted by terrain 
and weather 
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~· Tyco Electronics 

M/A-COM, Inc. 
M.S. 161-065 
P.O. Box 3608 
Harrisburg, PA 17105-3608 

February 9, 2009 

Pamela J. Pasi, Director 

717-565-1226 tel 
717-565-1210 fax 
www.macom-wireless.com 
www.tycoelectronics.com 

ATTACHMENT C 

Pennsylvania Department of Conservation and Natural Resources 
Division of Office Services 
PO Box8769 
Harrisburg, PA 17105 

Dear Director Pasi, 

Tyco Electronics and its' M/A-COM business are pleased to present this proposal for a new VHF radio 
system overlay, integrated with the Office of Public Safety Radio Services PA STARNet. By utilizing the 
existing resources provided by the OPRS, DCNR will be able to refresh and improve their radio 
communications with this project and reduce total cost of ownership. 

The solution design and function presented is a collaborative effort between DCNR, OPRS and Tyco 
Electronics. This solution provides coverage where needed while balanced with costs. The IP-based 
hybrid solution gives the best-fit solution by leveraging two powerful technologies into a common 
network architecture and utilizing each one in its best possible manner. The VHF overlay will provide 
portable radios with the best propagation coverage while the OpenSky Trunking system will leverage 
the multitudes of OPRS sites around the state for mobile voice and data. Combined together in a 
seamless IP-based network, DCNR will have a robust, functional and highly adaptive solution moving 
forward. 

We look forward to working with DCNR and OPRS on this exciting project. 

Sincerely, 

@ A,,.,.............-. "'1·~·. 
. '· 

. 

Roger A. Kohr, 
Area Sales Manager, Pennsylvania 

cc: Deputy Secretary Charles Brennan, Office of Public Safety Radio Services 



FY ~ J'A ATTACHMENT D 

Page 1 of 4 
FULLY EXECUTED -CHANGE 1 

Purchase Order No: 4300291576 
Original PO Etfective Date: 07/01/2011 
PO Change Date: 06/29/2012 

PO Issue Date: 06/2912012 

Your SAP Vendor #: 154839 Please Deliver To: 
Bureau of Administrative Services 

1-S-u_p_p_li-er_N_a_m_e_/A_d_d-re_s_s_: --------'--------'-1400 Market Street 7Th Floor RCSOB 

TRANSCORE HOLDINGS INC Harrisburg PA 17105-8769 US 

I 

DBA TRANSCORE LP 
7917 berry Street Suite 120 
Harri$burg PA 17111 US 

Supplier Phona Number: 717-561-9789 

Supplier Fax Number: 717-561-9008 

Purchasing Agent 
Name: Maggie B[)yer 

Phone: 717-783-2566 

Fax: 717-783-$186 

Please Bill To: 
Commonwealth of Pennsylvania - PO Invoice 
PO Box 69180 
Harrisburg, Pennsylvania 171 06 

Purchase Order Description: 
38 Boyer 6/28/11 Central Radio Maint. 

This Purchase Order is issued pursuant to the referenced Contra~;t r;md constitutes the Suppliers authority to deliver the item Is) referenced 

below at the prices stated below to the locationts) identified above in accordance with the Contract terms and conditions. 

Suppliers must provide four mandatory elements on PO invoices: PO Number, Invoice Date, Invoice Number, and Invoice Gross Amount. 

Failure to comply will result in the return of the invoice. Additional optional intormatlon such as supplier neme, address, remit to 

information and PO Line Item information will improve invoice processing. 

Item 

1 

Material/Service Oty · 
Desu 

Monthly Maintenance 

Portable Radios 228.000 

UOM 

Each 

Delivery 
Date 

07/0212011 

> > > Rei. ord. against contract 4400004179 Item 1 

Item Text 
Monthly Maintenance Portable Radios 

Net Price 

13.02 

Price 
Unit 

Total 

2,968.56 

................. --.----........ -----------------------------------.--.................. ------------... -............................................... ,.. ......................................... ____ .., ________ .., ... _.,.. ... ,.. ................... "' ......... -.................. .. 

Monthly Maintenance 

Mobile Radios 

36.000 Each 07{02/2011 

> > > Rei. ord. a9ainst contract 4400004179 Item 1 

Item Text 
Monthly Maintenance Mobile Radios (includes both VHF and BOD models) 

Information: 

supplier's Signature Title 

Printed N11111e Date 

9.30 334.80 

Total Amount: 
SEE LAST PAGE FOR TOTAL OF 
ALL ITEMS 

Currency: USD 



Item 

3 

4 

MateriaiJService 
Desc 

Monthly Malntenancll 
Base/Site Repeater 

Qty 

24.000 

UOM 

E:ach 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 

Monthly Maintenance Base/Site Repeater 

Parts and Materials Eaoh 
1.438.430 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 
Estimated Parts ahd Materials 

Estimated Labor 40.000 

> > > Ret. ord. against contract 4400004179 

ltem Text 

Hour 

Item 

Page 2 of 4 
FULLY EXECUTED - CHANGE 1 

Purchase Order No: 4300291576 
Original PO Effective Date: 07/01/2011 
PO Change Oat!;!: 06/29{2012 

PO Issue Date: 06/2912012 

Supplier Name! 
TRANSCORE HOLDINGS INC 

DBA TRANSCORE LP 

Delivery 
Date 

07/02/2011 

07102/2011 

07/02/2011 

1 

Net Price 

46.50 

1.00 

93.51 

Price 
Unit 

1 

1 

Total 

1,116.00 

1,438.43 

3,740.40 

Various Estimated Hourly Rates to Include the Following: 

6 

7 
I 

Regular Services - $93.51/hr 
Travel Time - $93.51/hr 
Cable Installation services- $93.51/hr 
(Re)Programming - $93.51/hr 
Other - $93.51/hr 

Miscellaneous Labor 

5.241.800 

Each 

> > > Rei. otd. against contract 4400004179 Item 

Item Text 
Estimated Miscellaneous Labor 

F¥'12 Monthly Each 

Maintenance Pottables SLA6 300.000 

> > > Rei. ord. againSt contract 4400004179 Item 

'*** New Item *** 
Information: 

07/02!2011 1.00 

07/01/2012 13.96 

1 

1 

Total Amount: 
SEE LAST PAGE FOR TOTAL OF 

ALL ITEMS 

Currency: USD 



Item 

8 

9 

11 

Page 3 of 4 
FULLY EXECUTED • CHANGE 1 

Purchase Order No: 4300291576 
Original PO Effective Date: 07/0112011 
PO Change Date: 06/29/2012 

PO Issue Date: 06[29/2012 

Supplier Name: 
iRANSCORE HOLDINGS INC 

DBA TRANSCORE LP 

Material/Service 
Pesc 

Qty UOM Delivery 
Date 

Net Price Price 
Unit 

Total 

FY'1 2 Monthly 

Maintenance Mobiles SLA6 

72.000 Each 07/01/2012 

> > > Rei. ord. against contract 4400004179 Item 1 

"'"* New Item*** 

FY'12 Monthly 24.000 Each 07/01[2012 

Maintenance base/repeater 

> > > Rei. ord. against contract 4400004179 Item 

"*" New Item '"'* 

FY' 12 Parts and Material Each 07101/201£ 

2,000.000 

> > > Rei. ord. against contract 4400004179 Item 

*** New Item ~*"' 

9.97 1 717.84 

49.86 1,196.64 

1.00 1 2,000.00 

------... ---............. ..,. ____ .;. ____ _. ___________ .. _ .. ________ .,. _______ ..,_,. __ ..................... -..................................... - ............... ------------------- .. ------------............ _ ......... -....... -........... _ ..... ... 

FY'12 Miscellaneous Labor Each 07/01/2012 1.00 

3,000.000 

> ;> > Rei. ord. against contract 4400004179 !tern 

'""' New Item , .. ,. 

General Requirements for all Items: 

Header Text 
Purchase order will cover the DCNR Central Office radio malntenance services. 

Quantities are e~timatad and may change depending upon the needs of the Bureau. 

Contract Term: July 1, 2011 through June 30, 2012 

DCNR Contact: Jfm Kleeman 

Contact phone: 717-787-2552 

fJ/27/12- Added new lines for FY'12 maintenance services. New term Is July 1, 2012 through June 30, 2013. (MBI 

Terms of Payment 

Contractor will J)e paid on a reimbursement basis tor actual services performed. 

3,000.00 

Information: Total Amount: 
25,942.47 

Currer'Kly: USD 



Page 4 ot 4 
FULLY EXECUTED • CHANGE 1 

. Purchase Order No: 4300291576 
Original PO Effective Date: 07/01 12011 
PO Change Date: 06/29/2012 

PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSCORE. HOLDINGS INC 

DBA TRANSCORE LP 
f----------------------'-------------------~··---

No further inhumation for this PO. 

Information: Total Amount: 
25,942.47 

Currency: USD 



y'{ ~i;z. ATTACHMENT E 

Page 1 of 4 

• 
FULLY EXECUTED - CHANGE 3 

Purchase Order No: 4300291 915 
Original PO Effective Date: 07/0112011 
PO Change Date: 06/29/2012 

PO Issue Date: 06/29/2012 

Your SAP Vendor #: 154839 Please Deliver To: 
Bureau of State Parks 

supplier Name!Addres~·~=-----------~ 400 Market Street 8Th Floor RCSOI3 
TRANSCORE HOLDINGS INC Harrisburg PA 17105-8551 US 

DBA TRANSCORE LP 
.7917 Derry Street Suite 120 
Harrisburg PA 17111 

Supplier Phone Number: 717-561-9789 

Supplier Fax Number: 717-561-9008 

us Please Bill To: 
~ommonwealth of Pennsylvania - PO Invoice 
PO Box 69180 
Harrisburg, Pennsylvania 1 71 06 

f----····----------------------l 
Purchasing . Agent 
Name: Maggie B<>yer 

Ph<>ne; 717-783-2566 

Fax: 717-783-9186 
Purchase Order Description; 
38 Boyer 6/2.9/11 State Parks Radio Maint 

This Purch!lse Order is issued pursuant to the referenced Contract and constitutes the Suppliers authority to deliver the ltem(s) referenced 

below at the prices stated below to the location{s) Identified above in accordance. with the Contract tarms and conditions. 

Suppliers must provide four mandatory elements on PO invoices: PO Number, Invoice Date, Invoice Number, and Invoice Gross Amount. 

Fallure to comply will result in the return of the Invoice. Additional optional information such al.\ supplier nama, address, remit to 
information and PO Line Item information will improve invoice processing . 

Item 

1 

2 

.......... , ........... .-

Materiai(Service 
Desc 

Monthly Maintenance 

Portables 

Qty UOM 

Each 
3,600.000 

Delivery 
Date 

07102!2011 

> > > Rlll. ord. against contract 4400004179 Item 1 

Item Text 
Monthly Maintenance Portable Radtos 

Monthly Maintenance 

Mobiles 6,120.000 

Each 07/02/201, 

> > > Rei. ord. against contract 4400004179 Item 1 

Item 'J'ext 

Monthly Maintenance Mobile Radios (includes both VHF and 800 models) 

Information: 

Supplier's Signature Title 

Printed Name Date 

Net Price 

13.02 

9.30 

Price 
Unit 

Total Amount; 

Total 

46,872.00 

56,916.00 

SEE LAST PAGE FOR TOTAL OF 

ALL ITEMS 

Currency: USD 



Item 

3 

4 

5 

7 

Page 2 of 4 
FULLY EXECUTED - CHANGE 3 

Purchase Order No: 4300291915 
Original PO Effective Date: 07/01/2011 

Material/Service 
Desc 

l":stimated Parts and Labor 

Oty 

8.974.400 

UOM 

Each 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 
~stimated Parts and Materials 

Labor Sarvices Hour 

426.500 

PO Change Date: 06/29/2012 
PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSCORE HOLDINGS INC 

DBA TRANSCORE LP 

Delivery 
Date 

07/02/2011 

07102/2011 

Net Price 

1.00 

93.51 

> > > Rel. ord. against contract 4400004179 Item 1 

Item Text 
Various Estimated Hourly Rates to Include the Following: 

Regular Services - $93.51/hr 
TraveL Time- $93.51/hr 
cabLe Installation Services - $93.51/hr 
CRe)Programm1ng - $93.51/hr 
othe~ - $93. 51/hr 

Labor Setvicl!ls 50.000 Hour 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 

07/02/2011 

Various Estimated Hourly Rates to Include the Following: 

Tower Repair/Service- $124.68/hr 

Miscellaneous Labor Each 

29,120.870 

> > > Rei. ord. agalnst contract 4400004179 Item 

Item Text 
estimated Miscellaneous Labor 

FY'12 Portables Monthly 

Maintenance . 552.000 

> > > Rei. ord. again&t contract 4400004179 ltem 

07/0.2/2011 

07/01[2012 

124.68 

1.00. 

13.96 

Price 
Unit 

1 

1 

Total 

39,882.02 

29,120.87 

7,?05.92 

Information: Total Amount: 
SEE LAST PAGE FOR TOTAL Of 

All ITEMS 

Currency: USD 



Item 

8 

9 

10 

11 

12. 

. 13 

Page 3 of 4 
FULLY EXECUTED • CHANGE 3 

Purchase Order No: 4300291915 

Material/Service 
Desc 

"** New Item .,,.. 

FY'12 Mobiles Monthly 

Maintenance 

Qty UOM 

Each 
2,844.000 

> > > Rei. ord. against contract 4400004179 Item 

""* New Item " 5
"' 

FY'1Z Estimated Parts lind 
Labor 

Each 
8,974.400 

Original PO Effective Date: 07/01/2011 
PO Change Date: 06/29/2012 
PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSCORE HQLD[NGS INC 

DBA TRANSCORE LP 

Delivery 
Date 

07/01/2012 

07101/2012 

Net Price 

9.97 

1.00 

Price 
Unit 

> > > Rei. ord. against contract 4400004179 ftcm 1 

""* l\lew Item *** 

Total 

8,974.40 

.... _.,. ... .,.,.. _____ _._,..,.,. _____ ..,,... .. ,... .. ._ ........... .,...,,.,..,. .... ., .. _,..,...., .......... w-..... -w-.. ,....,..,.,..,..,.. ......... _ ..... ,. ........ ..,..,.,...,_,.,_,.. ________ ""_"""""'"""""'"'"""'.,. ......... ,.. ...... ...:. ................... - .... .,..., ... ..-~.,. .. ..,_ .. .., .. ,.. ... ,..,..,.. .. ,..,.. .. ,., .... ..,..,,..,.. 

FY'12 l..abrn Smvicas 
Regular 1 Other 360.000 

Each 

> > > Ret ord. against cOfltraot 4400004179 Item 

*'"' New Item """ 

FY'1 Z Labor Services 

Tower 

E:ach 

250.000 

07/01/2012 

07/0112012 

> > > Ret. ord. against contract 4400004179 Item. 1 

""" New Item ""* 

FY'12 Miscellaneous Labor Each 
61.717.670 

> > > Rei. ord. against contract 4400004179 Item 

*** New Item ,.,. .. 

FY'12Monthly Maint 
Control Stations SLAG 

Each 
480.000 

07/01/2012 

07101/2012 

> > > Rei. ord. against contract 4400004179 Item 1 

"** New Item """ 

96.50 

128.67 32,167.50 

1.00 61 '717 .67 

28.95 13,896.00 

Information: Total Amount: 
SEE l-AST PAGE FOR TOTAL OF 

ALL ITEMS 

Currency: USD 



Page 4 of 4 
FULLY EXE:CUTED - CHANGE 3 

Purchase Order No: 4300291915 
Original PO Effective Date: 07/01/2011 
PO Change Date: 06/29/2012 
PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSCORE HOLDINGS INC 

DBA TRANSCORE LP 

General Requirements for atl Items: 

H~ader Te;x:t 

Purchase order will cover the DCNR Central Office radio maintenance services. 

Quantities are estimated and may change depending upon the needs of the Bureau. 

Contract Term: July 1, 2011 through June 30, 2012 

DCNR Contact; Jennifer Park 

Contact ph~ne: 717-706-3958 

6/27/12- Added new lines for FY'12 maintenance services. New term is July 1, 2012 through June 30, 2013. {MB) 

5/23/12 - Increased line 4 and decreased fine 5 per program's request (MB). 

3/7/12 - Reduced quanities on llne #5 and Increased qualltities on line #6 per program's request as quantities are estimated 
(MB). 

T erros of Payment 

Contractor will be paid on a reimbursement basts for actull.J services performed. 

No further information fl:>t this PO. 

Information: Total Amount: 
375,555.46 

Currency: USD 



Fik);:J. ATTACHMENT F 

Page 1 of 5 
FULLY EXECUTED - CHANGE 4 

Purchase Order No: 4300291499 
Original PO Effective Date: 07/01 /2011 
PO Change Date: 06/29/2012 
PO Issue Date: 06/29/2012 

1-----~--·~-----------------+-------------------------l 

Your SAP Vendor #: 154839 Please Deliver To: 
Bureau of Forestry 

1-S-u_p_p_li_e_r _N_a_m_e_/_A_d_d_r_es_s_:--------------1 400 Market Street 6Th Floor 

TRANSCORE HOlDINGS INC Harrisburg PA 17105-8552 
RCSOB 
us 

DBA TRANSCORE LP 
7917 Derry Street Suite 120 
Harrisburg PA 17111 

Supplier Phone Number: 717-561-9789 

Supplier Fax Number: 717-561~9008 

Purchasing Agent 
Name: Maggie Boyer 

Phone: 717-783-2566 

Fax: 717-783-9186 

us Please Bill To: 
Commonwealth of Pennsylvania - PO Invoice 
PO Box 69180 
Harrisburg, Pennsylvania 17106 

Purchase Order Description: 
38 Boyer 6/28/11 Forestry Radio Maint. 

Th\s Purchase Order is issued pursuant to the referenced Contract and constitutes ttie Suppliers authority to deliver the ftem(sl referenced 

below at the prices stated below to the location(s) Identified above in accordanoe with the Contract terms and conditions. 

Suppliers must provide four mandatory elements on PO Invoices: PO Number, Invoice Date, Invoice Number, and Invoice Gross Amount. 

Failure to comply will result in the return ot the invoice. Additional optional Information such as supplier name, address, remit to 

information and PO Line Item information will improve invoice processing. 

Item Material!Service Qty UOM Delivery 
Date Desc 

1 Monthly Maintenanc~;> Each 07102/2011 

Portables 5,608.000 

> > > Rei. ord. against contract 4400004179 Item 1 

Item Text 
Monthly maintenance for forestry portable radios. 

2 Monthly Maintenance for Each 07/0212011 
Mobiles 7,50 1.000 

> > > Ref. ord. against contract 4400004179 Item 1 

Item Text 

Net Price 

13.02 

9.30 

Price 
Unit 

1 

Totaf 

69,759.30 

Monthly maintenance fbr fo~estry mobile radios (includes both VHF and 800 system radios) 

Information: Total Amount: 

supplier's Signature Title 

Printed Name Date 

SEE LAST PAGE FOR TOTAL Of 

AU. ITEMS 

Currency: USD 



Item Material/Service 
Desc 

Item Text 

Qty UOM 

Page 3 of 5 
FULLY EXECUTED - CHANGE 4 

Purchase Order No: 4300291499 
Original PO Effective Date: 07/01/2011 
PO Change Date: 06/29/2012 
PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSCORE HOLDINGS INC 

DBA TRANSCORE LP 

Delivery 
Date 

Net Price Price 
Unit 

Total 

Various Estimated Hourly Rates to Include the Following Services: 

6 

Tower Repqirfservice - $124.68/hr 

Miscellaneous Labor Each 
30,456.180 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 

Miscellaneous labor 

Field Changed: QUANTITY 

Old Value: 25406.640 
New Value: 30456.180 

Field Changed; VAI..UE 

7 

a 

9 

Old Value: 25406.64 

New Valuo>: 30456.18 

Monthly Maintenance 

Base/Site Repeater 

24.000 Each 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 

MonthLy Maintenance Base/Site Repeater 

Miscellaneoos labor Each 
14,995.320 

> > > Rei. ord. against contract 4400004179 Item 

Item Text 

Miscellaneous labor 

FY'12 Monthly 

Maintenance Portables 

Each 
240.000 

> > > Rei. otd. against contract 4400004179 Item 

**" New ltnm *"'* 

Information: 

07/02/2011 1,00 

07/02/2011 46.50 

07102/2011 1.00 

07/01/2012 13.96 

30,456.16 

1 

14,995.32 

1 3,350.40 

Total Amount: 
SEE LAST PAGE FOR TOtAL OF 

All ITEMS 

Currency: USD 



Page 5 of 5 

Header Text 

FULLY EXECUTED - CHANGE 4 
Purchase Order No: 4300291499 
Original PO Effective Date: 07/01/2011 
PO Change Date: 06/29/201 ~ 

PO Issue Date: 06/29/2012 

Supplier Name: 
TRANSGORE HOLDINGS INC 

DBA TRANSCORE LP 

Purchase order will cover the DCNR Bureau of Forestry's radio maintenance services. 

Quantities are estimated and may change depending upon the needs ot the Bureau. 

Contract Term: July 1. 2011 through June 30, :2012 

DCNR Bureau of Forestry Contact: Ann Price 

Contact phone: 717-787-2.926 

6/27/12- Added new lines for the Fy'12 maintenance servic:es. New·term is July 1, 2012 through June 30, 2013. (MB) 

6n !12 - Reduced quantity on line 4 and moved money to line 6 and also added to line 2 to pay remaining FY' 11 [nvoices 

(MBl. 

5/10/12 - Moved quantities ·from line 2 to line 1 per program's request for involce payment (MBJ. 

5/2/12 - Removed quantities trom lines 1 and 2 in order to put funds on new line 8 per the program's request (MB). 

4/3/12 - Moved quantities from line #5 to line #6 to adjust and pay invoices per program's request (MB). 

T errns of Payment 

Contractor wiU be paid on a reimbursement basis for actual services performed. 

No further Information for tl)is PO. 

Information~ T<>tal Amount: 

Currency: USD 

548,150,89 


