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1.0 Executive Summary

The existing Pacific Alaska Range Complex (PARC) long-range radar (LRR) coverage is deficient in the eastern airspace - specifically the Yukon 3 Military Operating Area (MOA) and an area known as the Northway Corridor.  The 353rd requires additional LRR coverage to support the Special Use Airspace Information Service (SUAIS), exercise expansion, and to increase FAA certified air traffic control (ATC) of the PARC airspace.  The radar site selected must be accessible, must have a summit conducive for radar site construction, and must meet coverage requirements.  Sufficient LRR coverage is quantified as 70% coverage at 2,000 ft AGL and 90% coverage at 5,000 ft AGL within each Military Operating Area (MOA).  Mt. Fairplay, located 30 miles northeast of Tok, and 160 miles southeast of Eielson AFB (EAFB), meets both physical and radar coverage requirements.  Utilization of the Mt. Fairplay summit is contingent upon a successful Environmental Analysis (EA) and coordination with the current site users.  The LRR selected must meet both system and coverage requirements, must be transportable to remote locations, must be cable of remote operation, and must be certifiable by the FAA for ATC.  The proposed plan is to contract for turnkey LRR procurement and installation.  Installation of the LRR will consist of six phases: contractual logistics, site preparation, system transport, site construction, integration of site communications, and system testing.  Selection of the LRR system will be done via fair and open competition as mandated by the Federal Acquisition Regulations.  OO-ALC/LHE will be requested to assist in contract writing, award and management.  Site preparation will include installation of a grounding system, leveling the selected construction areas, and pouring of concrete pads and footings.  System transport from the manufacturer’s site to EAFB will be done via C130.  From EAFB, flatbed trucks will transport the system components to the site staging area.   All materials and personnel will have to be ferried to the Mt. Fairplay summit via helicopter.  The site will require construction of four separate areas: the phased-array radome, the equipment shelters, the power-generation facility, and the antenna tower.  All site communications will be housed within one of the three equipment shelters.  The antenna tower, in conjunction with the existing site communications shelters, will be used to meet all site user communication requirements.  A microwave data-link will be established on the summit and will shoot to a commercial tower within the Tok area.   From Tok, commercial circuits will be leased to carry information back to both Eielson and Elmendorf AFB.  The 84 RADES will be asked to perform all system base-line testing required to ensure correct system operation, validate radar coverage, and to commission the system for FAA certified ATC.  The total non-recurring installation cost is estimated at $18M and annual O&M cost are estimated at $900K.  Project completion will require approximately two years after receipt of funding.  If a second PARC LRR system is purchased, it is recommended that it be located at the Navy High Altitude Atmospheric Research Program (HAARP) test site.  The HAARP site is in Gakona Alaska (170 miles south of EAFB), and has good line-of-sight (LOS) of the southern PARC airspace.  Since the HAARP site is already developed, total non-recurring installation cost is estimated at $13.5M and annual O&M cost are estimated at $700K.

2.0 Report Objective and Scope

The objective of this report is to define the PARC LRR requirement, and to provide a comprehensive plan for installing an additional LRR system to meet this requirement.  The installation plan outlined below is intended to provide all logistical and budgetary information required for performing a turnkey radar installation.  Information cited within the report is based on budgetary estimates provided by Lockheed Martin at Syracuse for LRR procurement and installation, local contractors for site construction, and specialized venders for support equipment.  Historical information on record for similar projects is used for estimating helicopter transport cost, commercial long-haul circuit and rack-space lease cost, and cost for additional communication equipment.  Information provided by the 611th ASUS for Alaskan FPS-117 LRR systems is used to estimate O&M cost.  It should be noted that the 353rd CTS/RD is proficient at general engineering, but does not profess to be experts at radar siting, operation, installation, testing nor certification for ATC.  This report is intended to provide only rough order magnitude (ROM) planning information.  Detailed planning information from certified radar engineers should be obtained via site survey before committing to LRR installation.  Similarly, planning cost for all site preparation and construction are ROM cost based off historic metrics and estimates from local contractors.  Accurate and reliable estimates will require funding for dedicated contractor site surveys.  At this time no definitive information is available on system and site requirements for ATC.  System commissioning for ATC is the sole domain of the FAA, and will require close coordination with the FAA during project planning. 

3.0 The 353CTS LRR Requirement

3.1.  Existing PARC Radar Coverage

Existing PARC radar coverage supports approximately 40% of the airspace below 2,000 ft AGL, and 60% of the airspace below 5,000 ft AGL.  Table 1 list sensor sites that provide LRR coverage within the PARC airspace: 


Site
Latitude
Longitude
Nomenclature
Site Operator

1
Hill 3265
64:40:24
146:10:54
TPS-63(V5)
PARC

2
Donnelly Dome
63:47:10
145:51:55
TPS-63(V5)
PARC

3
Murphy Dome
64:57:07
148:21:24
FPS-117
AF/FAA

4
Ft. Yukon
66:33:39
145:12:34
FPS-117
AF/FAA

5
Gakona (not yet active)
62:18:00
145:17:00
TPS-63
Navy

Table 1

Figure 1 shows total radar coverage of the PARC airspace.  PARC airspace is the summation of the black outlined MOAs shown in Figure 1 and Stony MOA (west of Elmendorf AFB – not shown).  Note, the colors in the theoretical radar coverage plots indicate radar coverage at and above the following altitudes: magenta is 1,000 ft. AGL, red is 2,000 ft. AGL, green is 5,000 ft. AGL, and yellow is 10,000 ft. AGL.  Software from the 84 RADES (Hill AFB) designed for performing theoretical radar coverage plots has been used to generate these diagrams.  The theoretical coverage plots are based on simple LOS calculations using DTED terrain data - they do not take into account shadowing from man made obstructions, nor factor in target cross sectional area, atmospheric factors, or any source of electromagnetic interference or attenuation. 
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Figure 1

3.2 Current and Proposed Radar Utilization

Radar coverage within the PARC is used by the Eielson Range Control (ERC) for airspace surveillance.  The three AN/TPS-63s (both PARC and Navy) are not certified by the FAA for ATC.  The Donnelly Dome and Hill 3265 TPS-63s are used for ground control intercept during military training, and by ERC for advising both military and civilian aircraft flying in the PARC airspace.  ERC support of civilian pilots through SUAIS is congressionally mandated through the Environmental Impact Statement (EIS) which establishes the PARC airspace.  The FPS-117 radar systems at Murphy Dome and Ft. Yukon are certified by the FAA for ATC, and jointly serve both NORAD and FAA missions.   The FPS-117 systems are operated from Elmendorf AFB, and are maintained through a maintenance contract managed by the 611th ASUS.  Data feeds from the FPS-117s are remotely sent from Elmendorf to Eielson via commercial communications lines, and are used by ERC to support SUAIS.  Radar feeds from both the FPS-117s and TPS-63s are also incorporated into the 353rd CTS Radar Tracking Display System (RTDS).  RTDS is used as a contingency tracking system supporting the Eielson Air Combat and Maneuvering Instrumentation (ACMI) system.  The Navy Gakona TPS-63 will be operational within the next year, and has a primary purpose of supporting test for HAARP.  Coverage from additional radar systems will be used to support both SUAIS and RTDS, and will be used to expand the functional area within PARC available for exercising.  Presently, the majority of exercising done within the PARC is done in the central airspace (Yukon 1, 2, and the restricted ranges) where there is sufficient radar and radio coverage to track exercise participants.  Expanding radar and radio coverage further into the range allows control of more airspace.  The eventual goal is to gain FAA approval for ERC ATC of PARC airspace during exercises.  Additional radar systems certifiable by the FAA for ATC are required to support this objective.    

3.3 Radar Coverage and System Requirements

The theoretical coverage plots of existing radar sites indicate gaps in the sub 10K AGL altitudes within the eastern airspace - specifically the Buffalo and Yukon 3 MOAs.  Expanded radar coverage is required to support both SUAIS and military training operations within this area.  The ideal goal is to provide complete sensor coverage of the entire airspace at all altitudes.  Complete radar coverage in mountainous terrain is not economically feasible.  Practically, the goal of 70% coverage at 2,000 Ft. AGL and 90% coverage at 5,000 Ft. AGL is considered a realistic goal that is operationally acceptable.  The sensor system must be a long-range ground search radar that can provide range, azimuth, and height information on detected targets.  The radar must be cable of detecting a one square meter target at a minimum range of 200 nmi, and at a minimum height ceiling of 20,000 Ft. AGL.  In addition to primary search radar, the system should have a secondary radar subsystem to provide Identification Friend or Foe/Selective Identification Feature (IFF/SIF) information. The secondary radar should have mode 2, 3, C, and 4 capabilities.  The radar system should be capable of a rotational speed that allows a minimum separation between aircraft of 10 nmi. The system must be rugged enough to operate within the harsh environment of Alaska, and must be transportable via both C130 and CH-47 helicopter to remote site locations.  The system must be capable of remote operation, and should not require onsite operators or maintainers.  The system must be certifiable by the FAA for use in ATC.    

3.4 Proposed Radar Site: Mt. Fairplay. 

The proposed site to locate an additional PARC radar is Mt. Fairplay.  Mt. Fairplay is a solitary mountain east of the PARC airspace between the Yukon 3 MOA and the Alaska-Canada (AlCan) Highway.  The Mt. Fairplay summit is approximately 2 miles east of the Taylor Highway, and approximately 30 miles north of Tok.  An extensive survey of summits within the region has shown that Mt. Fairplay is the optimum site location.  The relatively flat Mt. Fairplay summit is conducive to radar site construction, and provides the required LOS to the Tok area, which is necessary for a microwave data-link.  Though Mt. Fairplay has a footpath connecting the summit to the Taylor Highway, it is still considered a fly-to only site.  Unless a road is built to the summit, all equipment, repair technicians, generator fuel, batteries, etc. must be flown to the site via helicopter.  The State of Alaska owns the Mt. Fairplay summit and the BLM, Forest Service, Highway Patrol, FAA and Holland America Cruises all have radio equipment on the summit within three separate communication shelters.  No commercial or generator produced power currently exist at the site.  Power to the existing communication shelters is achieved via solar charged batteries.  Figure 2 indicates that a LRR located at Mt. Fairplay will meet the radar coverage requirements outlined in paragraph 3.3.


[image: image2.wmf]Yukon 3

Yukon 4

Yukon 5

Tok

Eielson


Figure 2

Figures 3 through 5 show pictures of Mt. Fairplay, and the existing communications equipment that currently resides on the summit.  Note that the brown, square communication shelter is owned by the State of AK, the central, cylindrical shelter is owned by the FAA, and the smaller shelter is owned by Holland America Cruises.
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Figures 6 through 9 show maps of the Mt. Fairplay locale.
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Figure 7
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Figure 9

3.5 Alternate Radar Sites

Table 2 list alternate sites considered, and a brief reason why they have been rejected.


Site
Lat
Lon
Discussion

1
Tok
63:18:00N
143:00:00W
Valley location gives poor radio coverage

2
Hill 5450
64:08:30N
143:39:00W
Remote site too far from Taylor Hwy (20mi) to build road access.  Poor LOS and extended range make a data-link difficult.

3
Talyor Mt.
64:02:00N
142:18:00W
Same as Hill 5450

4
Ketchumstuk Mt.
64:00:30N
142:49:30W
Same as Hill 5450 except only 10mi from the Taylor Hwy.

5
Glacier Mt.
64 44 27 N
141 46 17 W
No economical means of establishing a data-link with CTOB.

Table 2

4.0 Proposed Plan for LRR Procurement, Installation, and Testing

4.1 Required Federal Agencies and Contractors

Agencies and contractors required for contract management, site preparation, construction, system installation, integration and testing are summarized in Table 3.  Prior to program initiation, a memorandum of agreement (MOA) will be coordinated between all federal agencies to clarify lines of responsibility.


Agency
Role

1
354th CES
Perform EIS/EA.  Negotiate land use permit.  

2
OO-ALC/LHE
Contract management.

3
AMC or ANG 
Airlift LRR components from manufacturer site to Eielson AFB using C130s

4
354th Transportation
Transport of components, materials, and equipment from EAFB to the site staging area using flatbed trucks.

5
USARAK
Transport of components, materials, and equipment via CH-47 from the site staging area to the Mt. Fairplay summit. 

6
84 RADES
Testing and certification of radar operation.

7
Prime Contractor
Prime for turnkey contract.  Oversees site prep, construction, installation and integration.  Manages Sub-contractors.

8
Sub Contractor #1
Concrete work.

9
Sub Contractor #2
Generator shelter construction.

10
Sub Contractor #3
Communications equipment installation.

11
Sub Contractor #4
Antenna tower installation.

12
Sub Contractor #5
Radome installation.

Table 3

4.2 Schedule 

A complete turn-key procurement and installation of a LRR will require approximately two years to accomplish once funding is received.  This assumes that a LRR system is fabricated and ready for transport.  If the LRR manufacture has to build the system, it could significantly extend the schedule.  The first year will be used to perform contract logistics, a site survey, installation planning, and material procurement.  The second year will be used for summit site prep, system transport, construction, installation, integration, and testing.  Table 4 gives a general description of expected schedule milestones. 

Year
Month
Milestone
Notes

01
10
LHE begins drafting contract for LRR procurement and turn-key installation
To begin as soon as ALCOM commits to project funding.

01
12
LRR funding awarded


02
01
Contract bidding begins
FAR requires fair and open competition between LRR manufacturers.

02
01
354CES coordinates with the State of Alaska for land use permit


02
06
Use of Mt. Fairplay summit approved


02
08
Contract for LRR procurement and turn-key installation awarded
Contract must be awarded in FY02 to avoid losing funding

02
09
Contractor begins drafting installation design plan


03
01
Installation plan complete


03
01
Contractor begins material and tool procurement


03
03
Material and tool procurement complete


03
04
Transport of LRR components to Eielson AFB
Assumed C130 transport FOB from Manufacturer’s plant.

03
05
Components, materials and equipment transported to staging area
Staging area will be either in Tok or near Taylor Highway.

03
06
Contractor performs site prep


03
07
Installation begins
Assumes LRR, site communications and site power generation facility built concurrently.  

03
09
Installation complete


03
10
LRR base-line testing and certification


Table 4

4.3 Discussion of Proposed Plan

4.3.1 Logistics

Procurement and installation of a LRR system will require significant financial and contractual logistics.  Since the 353rd CTS is not staffed to handle management of a project of this magnitude, it is proposed that OO-ALC/LHE be requested to manage a turn-key contract with the LRR manufacture for system procurement and installation.  LHE specializes in radar management, procurement, and relocation.  Financial logistics will include (but will not be limited to) funding of the contract with the manufacturer, reimbursement of government agencies as necessary, and supplementing the existing PARC or 611th ASUS O&M contract to support LRR annual O&M cost.  Table 5 summarizes anticipated logistics and proposes responsible agencies.

1
Financial logistics
ALCOM

2
Coordination with ANG or AMC 
ALCOM

3
Coordination with USARAK
ALCOM

4
Contract management 
LHE

5
Site usage permit
354CES

6
Environmental Analysis
354CES

7
Local support for contractors
353CTS

8
Coordination with 354 Trans
353CTS

9
Coordination of Eielson GFE
353CTS          

Table 5

4.3.2 Site Survey 

The prime contractor must inspect the proposed site to confirm the site suitability.  Though the site has been checked by 353CTS personnel and is believed to be suitable, an inspection by qualified radar engineers is required before committing to Mt. Fairplay as the site location.  Specifically, Mt. Fairplay must be checked to ensure that the summit is spacious enough to accommodate the radar system, support equipment (fuel tank, generator shed, etc.) and communications sites.  The contractor will also have to inspect the site to ensure there is sufficient space on the summit for staging of materials and heavy equipment during construction.  Finally, the site must be capable of providing a grounding system with the minimal resistance to ground required by the radar and communications equipment.  The quality of the summit soil will control how extensive the grounding system must be built.  During the site survey, the contractor will determine if a proper grounding system can be installed.  Due to the rocky consistency of the summit, a buried halo or ring type grounding system may be required, and may drive up site preparation cost significantly.  

4.3.3 Site Coordination

The State of Alaska owns the Mt. Fairplay summit.  In order to build a LRR onsite, 354CES/CERR Real Property will have to negotiate a land usage permit with the Alaska Department of Natural Resources (DNR).  A permit will require that all DNR environmental and aesthetic standards are met, and that the current site users agree to consolidate their equipment within the Air Force communications shelter.  Presently the FAA, the State of Alaska and Holland America Cruises all have communication shelters onsite.  The State of Alaska shelter contains radio equipment for the BLM, State Highway Patrol, and the Forest Service.  The site managers from each agency have tentatively agreed to consolidation, but on the terms that their radio coverage requirements are met, and that their equipment has secure access.   Before program initiation, a MOA will have to be signed between each agency and the Air Force establishing coverage requirements and a plan for consolidating the communications equipment.  Meeting coverage requirements for each agency in the presence of the LRR may require additional cost - reference paragraph 4.3.8.  Likewise, providing secure access may also require separate shelters, or separate access points in the same shelter - driving up project cost.   In order to satisfy State environmental standards, an environmental analysis (EA) must be completed by the 354CES/CEV.  The Mt. Fairplay EA has already been funded, and is presently being worked.  EA completion is tent
atively scheduled for August 2001.  Once the initial land usage permit is in place it will be valid for five years - where upon a lease will have to be issued.  A lease will require a 90-day public protest period.  At this time, Real Property does not anticipate an annual cost associated with using the Mt. Fairplay summit.   Both 354CES/CERR and 354CES/CEV estimate that it is highly probable (+90%) that the Air Force will be able to both secure a land usage permit and meet the environmental requirements necessary to build the Mt. Fairplay LRR site.

4.3.4 LRR Transport to the Staging Area

The LRR components will be shipped to Eielson AFB via C130s.  Six separate flights will be required to transport all LRR components.  Additional flights may be required to transport heavy equipment, radome components, equipment shelters, etc.  This report assumes that Alaska Command can arrange for C130 support in transporting the system components, and can do so without incurring a direct cost to this project.  Once the system components reach Eielson, the proposed means of transporting the equipment from Eielson to Mt. Fairplay is through the 354th Transportation Squadron flatbed trucks.  Using limited 354th Transportation resources, only one round-trip between EAFB and Mt. Fairplay can be accomplished per day - thus requiring approximately a month to move all components to the site staging area.  A secure staging area for all LRR components, material, and equipment will be located at either Tok, or along the Taylor Highway.  Cost to rent the staging area or to fence an area on the Taylor Highway is estimated at $10K.

4.3.5 Personnel Transport via Helicopter

All personnel will have to be flown to the Mt. Fairplay summit via helicopter.  Helicopter support will be required for the 16 weeks of site prep, installation, integration, and testing.   For personnel transport, UH-60 support from the 210th is available on a limited basis, but is not a viable option for the daily transport required for this project.  It is recommended that use of a commercial helicopter be rented for the duration of site prep and installation.  In Fairbanks, the only DoD certified carrier is Air Logistics helicopter taxi service.  Air Logistics can lease a Bell 212 for extended periods, which has a carrying capacity of 10 personnel per trip.  The most economical plan offered is $4800 per day of services, plus $800 per flying hour, plus gas ($3/gal, burn rate 110 gal/hr).  Air Logistics can stage out of Tok to save the cost of the daily commute from Fairbanks to Mt. Fairplay.  Operation out of Tok requires paying billeting of one pilot and one mechanic for the duration that helicopter support is required.  The cost break out for 112 days of support is as follows:

1.  $4800x112=$537,600 (flat rate)

2.  $800x112x2=$179,200 (hourly rate, assuming 2 hrs of flying per day)

3.  $3x110x2x112=$73,920 (gas)

4.  $120x2x112=$26,880 (billeting)

Total cost is $817,600.  Note that the government may be able to negotiate a significantly lower cost with the carrier based on bulk use.

4.3.6 Material Transport via Helicopter

USARAK CH-47 Chinooks, based out of Ft. Wainwright, will be required to sling heavy components to the Mt. Fairplay summit - hourly cost charged by the Army is $2208/hr.  The CH-47 will sling materials from the Tok staging area to the Mt. Fairplay summit - 25 miles.  If the CH-47s refuel at both Ft. Greely and Tok, it will take approximately 2.5 hours to fly from Ft. Wainwright to Tok.  Each Tok to Mt. Fairplay round-trip will require one hour - 33 in total are estimated to transport all equipment, materials, and components to the summit.  The 33 hours will have to be split over 6 days (assuming the use of one Ch-47), requiring six round-trips from Ft. Wainwright to Tok.  The cost break out for all CH-47 support:

1.  $2208x6x5=$66,240.

2.  $2208x33=$72,864.

Total cost for airlifting heavy materials is $139,104. 

4.3.7 Site Construction

The prime contractor will have complete responsibility and control over site preparation, construction, installation and integration.  The order of operations will be: install the ground system, level the site, pour the concrete pads, build the generator shelter, install LRR components, install equipment shelters, install support equipment, stand-up antenna tower, build radome, and integrate all systems together.   The site area will consist of four distinct areas: the LRR transceiver area (12 meter diameter), the shelter deployment area  (16x18 meter), the power generation area (7x27 meter), and the antenna tower area (4x4 meter).  The transceiver area will support the LRR phased array and the radome (approximately 22-meter diameter).  The shelter deployment area will support three Navair type equipment shelters: one for radar electronics, one for communication equipment, and one for spare parts.  The power generation area will support two 10K gallon diesel fuel tanks, two generators, power distribution equipment, and a generator shelter.   Each area will require a concrete pad.  A gravel area will be laid to serve as helicopter pad.  The contractor will be expected to provide all gantry cranes, forklifts, temporary shelters, generators, storage sheds etc. required for construction.  All heavy equipment required for site prep and installation must be capable of transport via CH-47.  The communication and radar electronics shelter will be populated at either EAFB or the Tok staging area to minimize onsite installation.

4.3.8 Site Communications

Site communications will require four separate stages: relocation or demolition of existing communications shelters, consolidation of all site communications equipment within one Navair shelter, stand-up and population of the antenna tower, and establishing a data-link to EAFB.  Presently, the State of Alaska, the FAA, and Holland America Cruises each have communications shelters on the Mt. Fairplay summit.  These repeaters consist of small equipment shelters containing several radios operating off solar powered batteries.  The FAA and the State communication shelters use radio frequency data links to carry information to sites in the Tok area.  The owners of the State and Federal communications sites have expressed tentative agreement for relocating their equipment to a consolidated communication site with the terms that their coverage requirements are met, and secure access is granted.  The State and Federal owners will all benefit substantially from increased rack space, power, and data-link bandwidth.  Before committing to LRR installation on the Mt. Fairplay summit, a MOA will have to be coordinated between the Air Force and all existing communication site owners to clarify both terms of installation and operating rules for the new consolidated site.  The contractor will be responsible for removing existing communication shelters, building a data-link with bandwidth sufficient to meet requirements of all users, standing up and populating the antenna tower, and providing rack-space and power sufficient for operation of existing and expansion radio equipment.  Note it may not be necessary to relocate all existing communication shelters - this must be specified in the site design plan.  Also, it may be necessary to establish two antenna sites for users who require coverage both north and south on the Taylor Highway.   Using both the new antenna tower and the existing communication shelters, on opposite sides of the summit, can resolve this problem.  The communication site owners will be responsible for installing and maintaining their own equipment.  To establish a data-link, a GP-1 antenna tower (currently in storage at EAFB) will be set up as near as possible to the equipment shelters without impacting radar performance.  The tower will be used to support both the microwave radio used for the data-link to Tok, and all other (VHF, UHF, LMR, etc.) antennas required by the Air Force and the other site users.  Tower transport will be accomplished via CH-47.   Note it may be necessary to purchase a new tower if the GP-1 tower is deemed in too poor condition for CH-47 transport.  Tower foundation, setup, and population will be the responsibility of the contractor.  The reciprocal microwave radio for the site data-link will be setup on a commercial tower in the Tok area.  This will require renting both tower space for the microwave dish, and rack space for the microwave radio and supporting equipment.  To provide connectivity from Tok to EAFB, a circuit will be leased on commercial circuits running to EAFB along the AlCan/Richardson Highway (via DISA – the Air Force organization responsible for leasing commercial circuits).  The total bandwidth requirement for Air Force radios and radar is estimated at one full T-1 circuit.  Note the other site users will be required to lease their own commercial lines from Tok.   Total additional communications equipment required at the site and associated design and installation cost are detailed in table 6.

1
Multi Frequency VHF Radios
2
 $       20,000.00 
 $   40,000.00 

2
Multi Frequency Have Quick UHF Radios
4
 $       20,000.00 
 $   80,000.00 

3
Microwave Radio Pair, Mux, Channel Bank, Antenna, Waveguide
1
 $    125,000.00 
 $ 125,000.00 

5
Antennas
6
 $         2,800.00 
 $   16,800.00 

6
Batteries/Rectifier
1
 $         6,000.00 
 $     6,000.00 

7
Incidentals

 $       10,000.00 
 $   10,000.00 

8
Material Shipping

 $       10,000.00 
 $   10,000.00 


Total Additional Comm Equipment Cost


 $ 287,800.00 


Design Cost

 $    200,000.00 
 $ 200,000.00 


Installation Cost

 25% equip. cost 
 $   71,950.00 


Total Cost for Communications


 $ 559,750.00 

Table 6

4.3.9 Testing and Certification

The 84 RADES, based out of Hill AFB, specializes in radar base-line testing.  Using standards established by the 84 RADES, Air Force Flight Standards and the FAA, an 84 RADES field team will evaluate the LRR performance.  Objectives for testing are to determine airspace coverage, ensure proper equipment operation, verify operating configuration, and assess operational coverage. The LRR will be checked using both onsite inspections and dedicated evaluation flights. Evaluation flights will be accomplished using a rented commercial aircraft – included within the survey cost.  Approximately 25 flying hours are required.  Five evaluation routes will be flown: a low altitude (1,000 ft AGL) radial route within LOS of the radar, a low altitude route tangential to the radar, a high altitude (35,000 MSL) radial route at 150 nmi distance, a high altitude route at 200 nmi distance, and a fifth flight dedicated to the FAA.  Route five will be controlled by the FAA for commissioning purposes.  During the evaluation flights the following parameters will be checked: search radar low/high altitude detection/tracking, beacon detection/tracking, mode 4 detection/tracking, height accuracy, search/beacon reinforcement/collimation/registration, search radar false targets, and search radar detection/tracking in the presence of clutter. Total cost for 84 RADES evaluation, including TDY cost for personnel and evaluation flight cost, will be $30K.  Note that the FAA has complete control of if and how the system will be certified for ATC.   Factors that affect whether a system can be commissioned for ATC include accuracy between primary and secondary radar, maintenance response times, and reliability of telemetry, communication, and power generation equipment.   At this time there is no way of definitively saying that the site can be used for ATC.       

5.0 LRR O&M Support

The Mt. Fairplay LRR system will be operated remotely, and will require periodic maintenance inspection (pmi) and refueling.  Remote operation will be done at EAFB.   The system can be maintained either using the PARC or FPS-117 O&M contracts.  If placed on the PARC O&M contract, it is estimated that maintenance of the LRR will require hiring one additional dedicated radar technician.  Table 7 summaries expected annual O&M cost:


O&M Service
Unit Cost
Annual Cost
Notes

1
Diesel Generator Fuel
150K gal x $2.5/gal
 $     375,000.00 
Based on Sparrevohn FPS-117 fuel consumption

2
Service Parts
100K per year
 $     100,000.00 
Based on historical parts cost from 611th O&M contract

3
Commercial Circuit Lease
$20K per 64kBPS circuit per year
 $     100,000.00 
Based on lease cost of Gulkana 64kBPS circuit

4
Tower/Rack Space in Tok

 $       50,000.00 


5
Additional technician
100K per man-year
 $     100,000.00 


6
Helicopter support for refueling, pmi, trouble shooting
$725x5x36
 $    130,500.00 
PARC O&M helicopter support cost $725 per hour.

7
Unanticipated Cost

$    44,500



Total Annual O&M Cost

$900,000


Table 7

6.0 Recommendation

Table 8 summarizes non-recurring installation cost.

1
System Cost
 $         15,000,000.00 

2
Concrete Pads
 $                 25,000.00 

3
Fuel Tank
 $                 21,572.00 

4
Radome
 $               396,000.00 

5
Equipment Shelters
 $               110,000.00 

6
Generator Shelter (design, materials, installation)
 $               250,000.00 

7
Communications Equipment
 $               319,600.00 

8
Engineering/Integration of Communications Equipment
 $               311,000.00 

9
Procurement/Installation of GP-1 antenna tower
 $               100,000.00 

10
CH-47 Transport
 $               139,104.00 

11
Helicopter Transport of Personnel
 $               817,600.00 

12
Staging Area Rental
 $                 10,000.00 

13
84 RADES Evaluation
 $                 30,000.00 

14
Unanticipated Cost
 $               470,124.00 


Total non-recurring installation cost
 $    18,000,000.00 

Table 8

For the recommended plan, total cost to install a LRR system on Mt. Fairplay is $18M, plus $900K annual O&M cost.

7.0 Plans for a Second PARC LRR Radar

If a second PARC LRR system is purchased, it is recommended that it be located at the Navy HAARP test site.  The HAARP site is in Gakona Alaska (170 miles south of EAFB), and has good LOS of the southern PARC airspace.  Presently, the Navy uses a TPS-63 radar system for surveillance of the local airspace while performing test with high frequency (HF) radio antennas.  Plans are in place for a joint Air Force/Navy venture to share operation and maintenance of the system.  If a second LRR is purchased, it can be simply be interchanged for the TPS-63.  All site prep, environmental analysis, and utility hook-ups are already in place.  Total non-recurring installation costs are estimated in Table 9.

1
System Cost
 $          13,000,000.00 

2
Radome
 $                396,000.00 

3
Unanticipated Cost
 $                104,000.00 


Total non-recurring installation cost
 $     13,500,000.00 

Table 9

Total annual O&M costs are estimated in Table 10.

1
One Maintenance Technician
 $                100,000.00 

2
Fuel Cost
 $                375,000.00 

3
Lease of Commercial Long-Haul Circuit
 $                100,000.00 

4
Spares Cost
 $                100,000.00 

5
Unanticipated Cost
 $                  25,000.00 


Total Annual O&M Cost
 $          700,000.00 

Table 10

8.0 References

Organization
Functional Area
Point of Contact
Contact Information

1
353CTS/RD
PARC Requirements
Capt Sniadecki
dsn 317-377-3023

2
OO-ALC/LHE
Radar Procurement
Mark Sage
dsn 586-2171

3
354CES/CEVP
Environmental Analysis
Jim Nolke
dsn 317-377-3365

4
354CES/CERR
Real Property
Randy Wagner
dsn 317-377-3142

5
611th ASUS
LRR O&M
Phil Girardin
dsn 317-552-1327

6
FAA
ATC
Russ Crooks
907-271-5563

7
Lockheed Martin at Syracuse
LRR sales and installation
Charlie Burrows
315-456-1652

8
AFC
Radomes
Joe Delaney
352-687-4121

9
Wenzlau Engineering
Equipment shelters
William Wenzlau
626-793-5600

10
Tesco Tank
Fuel Tanks

1-800-338-3726

11
University Redi-Mix
Concrete Construction
Jack Huggins
907-479-2996

12
Air Logistics
Helicopter Air Taxi

907-452-1197

Table 11

Budgetary estimates from contractors used in compiling this report are available upon request.  

1

_1045904858.ppt













_1045929804.ppt


Mt Fairplay Location 












_1045929869.ppt


Mt Fairplay Location 





A ey - |
s |








_1045929994.ppt


Mt Fairplay Location 












_1045929838.ppt


Mt Fairplay Location 












_1045905032.ppt













_1043490946.ppt


Yukon 3

Yukon 4

Yukon 5

Tok

Eielson







154

aﬁ‘*

MuxPHY DO

o
—








_1045904811.ppt













_1043486175.ppt


Yukon 3

Yukon 4

Yukon 5

Mt. Fairplay

Tok

Eielson







3

3

i aﬁf

MuxPHY DO

146

ACL Covera 5o 6> BERL000 BN 00 0]

T csee | Toese








