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BI OPENING DATE:

ADDENDUM NO. 7

CHANGES AND ADDIT[IONS O THE SPECIFICATIONS ATTACHED.

BID OPENING DATE AND TIME REMAINS 02/1L/09 @1:30 P.M.

NO OTHER CHANGES

B 40- '
hoo1 LB 340-45 54,101 £45, 101
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WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.
2. The State may accepi or reject In part, or in whole, any bid.
3. All quotations are governed by the West Virginia Code and the Legislative Rules of the Purchasing Division.

4. Prior to any award, the apparent successful vendor must be propetly registered with the Purchasing Division
and have paid the required $125 fee,

5. Al services performed or goods delivered under State Purchase Order/Contracts are to be continued for the
term of the Purchase Order/Contracts, contingent upoh funds being appropriated by the legislature or otherwise
being made available. In the event funds are not approprialed or otherwise available for these services or
goods, this Purchase Order/Contract becomes vold and of no effect after June 30,

8. Payment may only be made after the defivery and acceptance of goods or setvices,

7. Interest may be paid for late payment in accordance with the West Virginia Code.

8. Vendor preference will be granted upon wiitten request in accordance with the West Virginia Code.

9. The State of Wast Virginia is exempt from federal and state faxes and will not pay of reimburse such taxes.

10. The Dirscior of Purchasing may cance! any Purchase Order/Contract upon 30 days written nofice o the seller.

11. The laws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern
aiid ri%hts and dudies under the Confract, including without fimitation the validity of this Purchase
Crder/Gontract.

12. Any reference lo automatic renewal is hereby deleted. The Contract may be renewed only upon mutual wiitten
agreement of the parties.

13. BANKRUPTCY: iIn the event the vendorcontractor files for bankruptey protection, this Coniract may be
deemed null and void, and terminated without further order,

14. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Govemment HIPAA Business Associate
Addendum (BAA), approved by the Altorney General, end available online at the Purchasihg Division's web site
{hitp/ivwww.state.wv.us/admin/purchase/vre/hipaa.htm) is hereby made part of the agreement.  Provided that,
the Agency meets the definiion of a Cover Entity (45 CFR §160.103} and wil be disclosing Protected Health
Information (45 CFR §160.103) o the vendor.

15 WEST VIRGINIA ALCOHOL. & DRUG-FREE WORKPLACE ACT: if this Contract constitules a public improvement
conhstruction contract as set forth in Arlicle 1D, Chapler 21 of the West Virginia Code ("The West Virginia Alcchol
and Drug-Free Workglace Act”), then the following language shall hereby become part of this Coniract: "The
gontractor and its subcontractors shall Implement and maintain a writlen drug-free workplace policy in compliance
with the West Virginia Aleohol and Drug-Free Workplace Act, as st forth in Aricle 1D, Chapter 21 of the Wast
Virginla Code. The contractor and its subconfractors shall provide a swomn stalement in wriling, under the
penalties of perjury, that they maintain a valid drug-free work place policy in compliance with the West Virginia
and Drug-Free Workplace Act It Is undersiood and agreed that this Contract shalf be cancelled by the awarding
authority if the Confragtor: 1) Falls to implement ils drug-free workplace policy; 2} Fails fo provide information
regarding implementation of the contractor's drug-free workplace policy at the request of the public authority; or
3} Provides to the public authority false informafion regarding the confractor's drug-free workplace policy.”

INSTRUCTIONS TO BIDDERS

1. Use the guotation forms provided by the Purchasing Division.

2. SPECIFICATIONS: Items offered must be in compliance with the specifications, Any devialion from the
specifications must be clearly indicated by the bidder. Allernates offered b?r the bidder as EQUAL fo the
specifications must be clearly defined. A bidder offering an alternate should attach complete specifications
and Fterature to the bid. The Purchasing Division may waive minor deviations io specifications.

3. Complete all sections of the quotation form.

4. Unit prices shall prevail in case of discrepancy.

5. Al gquotations are considered F.O.B. destination unless aliemate shipping terms are clearly identified in the
guotation. ‘

6. BID SUBMISSION: All quotations must be delivered by the bidder fo the office listed below prior to the date and time
of the bid opening. Faillure of the bidder to deliver the guotations on Yime will result in bid disqualifications:
Department of Administration, Purchasing Division, 2019 Washington Street East, P.O. Box 50130,
Chatleston, WV 25305-0130

Rev. 7/01/08
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Department of Administration  Quotation 639000024 1
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ICHAEL AUSTIN
BO4-558-24072
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CHIEF OF INFORMATION SYSTEMS
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1300 KANAWHA BOULEVARD, EAST
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GPS POSITIONING SYSTEMS WITH RECEIVER

DO02 EA B40-45

1 5,003.,25 _|  /3 g 3251

¢P5 POSITIONING SYSTEM| CONSTANTLY OPERATING STATION
. OPEN END CONTRACT

fO PROVIDE (&PS) GLOBAL. POSITIONING SYPTEM WITH

RECEIVER, ANTENNA| AND{| USER INTERFACE. | DEVICE MUST

USE MICROSOFT WINDOWS MOBIL 6 AND FULLY COMPATABLE

TRIMBLE PATHFINDER OFFICE SOFTWARE

D BY|THE WEST VIRGINIA DIVISION OF
LGHWAYS AND|GPS POSITIONING CONSTANTLY OPERATING

REFERENCE STATIONS. PER THE ATTACHED SPECIFICATIONS.

/SPECIFICATIONS NAMED H)
THE ACCEPTABLE LEVEL OF QUALITY ONLY AND ARE NOT
INTENDED TO REFLE(T A PREFERENCE OR FAVYOR ANY

DR VENDOR. VENDORS WH

SPECIFI{ATIONS. FAILURE TO PROVIDE
ALTERNATES MAY BE QROUNDS FOR

THE STATE RESERYES THE RIGHT
ARITIES IN BIDS QR SPECIFICATIONS
SECTION 148-1-4(F)
VIRGINIA LEGISLATIVE RI

HIA

Tm

! {301 )724-4490 ™ Jan 25, 2009
Sales Rep 52-1633407 ADDRESSCHANGESTOBENOTEDABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABGVE LABELED VENSGR




State of West Virginia Request for prorreammeersmms:
Department of Administration  Quiotation 639000024 2

Purchasing Division
2019 Washington Street East O ORI SPUREEN

Post Offico Box 50130
Charleston, WV 25305-0130

MICHAEL AUSTIN
B4 -558-2402

RFQ COPY

TYPE NAME/ADDRESS HERE DIVISION OF HIGHWAYS

| CHIEF OF INFORMATION SYSTEMS
BUILDING 5
1900 KANAWHA BOULEVARD, EAST
CHARLESTON, WV

25305-0430 304~-558-0408

e e

final des

net 30 dayvs hand deliveref

32£Qgé2008
BID OPENING DATE:

EXHIBIT 3

LIFE OF CONTRACT: THES CONTRACT BECO%ES EFFECTIVE ON
ceeabe EXTENDS FOR A PERIOD OF ONE (1)
YEAR OR UNTIL SUCH " ONABLE TIME" THEREAFTER AS IS
NECESSARY TO|OBTAIN A NEW CONTRACT OR RENEW THE
DRICGINAL CONTRACT: "REASONABLE TIME" PERIOD SHALL
NOT EXCEED TYELVE (12) |MONTHS. DURING|THIS "REASONABLE
IME" THE VENDOR RMINATE THIS CO CT FOR ANY
tEASON UPON GIVING THE|DIRECTOR OF PURCHASING 30 DAYS
WRITTEN NOTICE.

-----------

LESS SPECIFIC PROVISJIONS ARE STIPULATED ELSEWHERE
N THIS CONTRACT DOCUMENT, THE TERMS, CONBITIONS AND
PRICING SET HEREIN ARE|FIRM FOR THE LIFE OF THE
CONTRACT . '

RENEWAL : THIS CO CT/MAY BE RENEWED ON THE MUTUAL
WEITTEN CONS OF THE| SPENDING UNIT VENDOR,
PUBMITTED TO|THE DIRECTOR OF PURCHASING THIRTY (30)
PAYS PRIOR T THE| EXPIRATION DATE. SU(H RENEWAL SHALIL
BE IN ACCORDANCE WITH THE TERMS AND COWDITIONS OF THE
ORIGINAL CONTRACT|AND $HALL BE LIMITED{7TO TWO (2) ONE
1) YEAR PERJODS. '

{ANCELLATION} THE|DIRECTOR OF PURCHASING RESERVES THE

RTYGHT TO CAN{EL Is NTRACT IMMEDIATELY URPON WRITTEN
NOTICE TO THI
EUPPLIED ARE|OF

DPEN MARKET (CLAUSE: :
AUTHORIZE A $PENDING UNIT TO PURCHASE ON THE OPEN
MARKET, WI‘I‘HUT THE FIJ.-ING OF A REQUIS 'I‘ION OR COosT

7 DATE
(e S (301) 724-4490 l Jan 25 2000

ﬁq‘;"; T Im" ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR'




Department of Administration  Quotation 639000024
Purchasing Division :
2019 Washington Street East
Post Office Box 50130

Charleston, WV 25305-0130 VIICHAEYL: AUSTIN
04-558-2402

RFQ COpPY

TYPE NAME/ADDRESS HERE DIVISION OF HIGHWAYS

CHIEF OF INFORMATION SYSTEMS
BUILDRING 5
1900 KANAWHA BOULEVARD, EAST
CHARLESTON, WV

25305-043¢ 304-558-0408

Hapd Delivere Final Des
ND

tMMEDIATE DELIVERY IN EMERGENCIES DUE TO UNFORESEEN

CAUSES (INCLUDING|BUT NOT LIMITED TO DELAYS IN TRANS-
PORTATION OR| AN UNANTICTIPATED INCREASE!IN THE VOLUME
DF WORK.)

PUANTITIES : QUANTETIES|LISTED IN THE REQUISITION ARE
APPROXTMATIONS ONLY, BASED ON ESTIMATES SUPPLIED BY
ING UNIY. IT IS UNDERSTOOD AND AGREED
CT{ SHALL. COVER THE QU ITIES ACTUALLY
DRDERED FOR DELIVERY DURING THE TERM OF THE CONTRACT,
THE QUANTITIES SHOWN.

: ING UNIT(S) SHALL ISSUE A
ITTEN STA CONT'RACT| ORDER (FORM NUMBER WV-38) TO
THE VENDOR FOR COMMODITIES COVERED BY THIS CONTRACT.
THE ORIGINAL| COPY|OF E WV-39 SHALL BE MAILED TO THE
VENDOR AS AUTHORIFZATION FOR SHIPMENT, A SECOND COPY
MATILED TO PURLCHASING DIVISION, AND]A THIRD COPY
RETAINED BY THE SPENDING UNIT.

PANKRUPTCY: | IN THE NT THE VENDOR/CQNTRACTOR FILES
OR BANKRUPTCY PROTECTEON, THIS CONTRA{T IS AUTOMATT-
CALLY NULL AND VOID, IS TERMINATED|WITHOUT FURTHER

ORDER .,

E TERMS AND CONDITIONS CONTAINED IN THIS CONTRACT
ALL SUBSEQUENT|TERMS AND
CONDITIONS WHICH MAY APPEAR ON ANY A’I‘T%;CHED PRINTED
DOCUMENTS 8U AS|PRICE LISTS, ORDER FORMS, SALES
AGREEMENTS OR MAINTENANCE AGREEMENTS, INCLUDING ANY
LECTRONIC MEDIUM|SUCH|AS CD-ROM.

. THE STATE|{OF WEST VIRGINT
' ELEPHONE
— (301). 724.4490 Jan-25,..2000
sales rep r 52-1633407 |  ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR!' ‘



State of West Virginia Requesi, for mrome
Depariment of Administration  Quiotation 639000024
Purchasing Division

2019 Washington Street Fast
Past Office Box 50130
Charleston, WV 25305-0130

ICHAEL AUSTIN
BRO4=-558.2402

! RFQ COPY
i TYPE NAME/ADDRESS HERE DIVISION OF HIGHWAYS

CHIEF OF INFORMATION SYSTEMS

25305-0430 304-558-0408

Net 30 dayg | Final Dest

0ne

CURRENTLY UTILIZES A VISA PURCHASING PROGRAM WHICH
FS ISSUED THROUGH| A BANK. THE SUCCESS VENDOR

HNOST ACCEPT THE STATE OF WEST VIRGINTA|VISA PURCHASTNG
FARD FOR PAYMENT OF ALL ORDERS PLACED BY ANY STATE
SKGENCY AS A CONDITION OF AWARD.

EXHIBIT 10

REQUISITION NO.: ............ (s 39 adad 2

ADDENDUM AC owmnc;mj:w

f HEREBY ACKNOWLEDGE RECEIPT OF THE FOLLOWING CHECKED
ADDENDUM (8) AVE MADE THE NECESSARY REVISIONS TO MY
PROPOSAL, PLANS AND/OR|SPECIFICATION, ETC.

ADDENDUM NO.!S:

------
------
------
------

oooooo

URE TO CONFIRM THE RECEIPT OF THE
CAUSE FOR REJECTION!OF BIDS.

:‘ ................. e
V~7" 301) 724 4490 I Jan 25, 2009
TFLE Sales Rep lm" 52-1633407 ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS 1N SPACE ABOVE LABELED 'VENDOH'



State of West Virginia

Department of Administration

Purchasing Division

Request for gz
Quotation

2012 Washington Street East

Post Office Box 50130
Charleston, WV 25305-0130

RFQ COPY
TYPE NAME/ADDRESS HERE

MY CHAEL AUSTIN
304-558~2402

DIVISION OF HIGHWAYS
CHIEF OF INFORMATION SYSTEMS
BUILDING 5
1900 KANAWHA BOULEVARD, EAST
CHARL.ESTON, WV

25305-0430 304-558~0408

relalatuieli

SDest

Hand Dol 'i'trnv-dd

Final

REV. 11/96

$EALED BID

INFORMATION TSSUED IN
S BY|AN ©

& SIGNED BID|{MUST|BE 8]

DEPARTMENT OF ADM

PURCHASING DEVISIS

BUILDING 15

2012 WASHINGTON 81

CHARLESTON, WV 2

THE BID SHOULD CONTAIN
THE ENVELOPE|OR THE BIj}

NOoT

[CE

DI

. IS NOT BINDING| ONLY THE
RITING AND ADDED TO THR
FICIAL ADDEMN

IBMITTED TO:
[NISTRATION
(REET, EAST
5305-0130

THIS INFORMATION ON THE FACE OF
p MAY NOT BE CONSIDERED:

IS8 BINDING.

e

[TEFEPHONE DATE

(301) 724-4490 Jan 25...2009
: ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ INSERT NAME AND ADDRESS !N SPACE ABOVE LABELED 'VENDOR'



State of West Virginia Request for mmmrsm
Depariment of Adminisiration  Quotation
Purchasing Division

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25205-0130 MICHAEL AUSTIN
304 -558-2402
RFQ COpY

DIVISION OF HIGHWAYS
CHIEF OF INFORMATION SYSTEMS
BUILDING 5
1300 KANAWHA BOULEVARD, EAST
CHARLESTON, WV

25305-0430 304-558-0408

TYPE NAME/ADDRESS HERE

RS SATE
Net 30 days

__.12/04/2008 Desk

BiD OPENING DATE:

FQ. NO.: 39000024

ID OPENING DATE:|~--- ---n?/// A
F ]

ID OPENING TIME:} ---- Y S 4 ygﬁ!’% ---------------

PLEASE PROVIDE A FAX NPMBER IN CASE TIT IS NECESSARY
TO CONTACT YQU REGARDING YOUR BID:

st M301) 72426339 L

CONTACT PERSON (PLEASE PRINT CLEARLY) :
_________________ - -~Chris . Robsord oo __.

rr¥vE THISIIS THE END OF RFQ 639000024 ****%% TOTAL. ‘(/éaz 2
K

(301) 724-4490 _ |"Jan 25. 2009
Sales Rep 521633407 . ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR'



Device

Specifications
Device must contain integrated GPS recejver, antenna, and user interface.
Device must use a Microsoft Windows Mobile 6 operating svstem with a minimum
of 128 MB RAM and 1 GB of non-volatile flash data storage capacity and a
minimum 520 MHz processor.
Display must be 2 minimum of 3.5 inches with 480x640 resolutions and be sunlight
readable with LED backlight,
Must meet or exceed durability standards for IP 55,
Battery should be internal and provide a minimum of 27 Watt hours which will
power the device all day, |
Must contain at least one SD card siot compatible for standard SD and also SDHC

(high capacity) storage cards.

GPS Receiver

Must be integrated, dual frequency GPS receiver with L1 (code and carrier) and L2
(carrier) with internal antenna. Must be able to track 2 minimum of fwo WAAS
satellites simultaneously. ,

Must be capable of 30cm acenracy with a minimam number of five satellites and
maximum PDOP of 6.

With an optional external antemna, GPS positions must be capable of 10cm Jevel

accuracy.

Device Software

Software must vse full capability of GPS receiver for feature and attribute data
collection.

Software must be fully compaiible with existing Trimble Pathfinder Office software
currently held by WV DOH. GPS positions recorded with this software must be
able to be processed with differential corrections by the existing Pathfinder Office,
Features and atfribute templates must be fully editable and created within the
device software. The attributes should inciude the ability to use pick or category
listings.

Software must be allow viewing of multiple ba;:kground images at the same fime
while showing GPS collected data and current GPS position. These background
images should inciude but not limited to the following geo-referenced formats:
MrSiD, JPEG, TIFF, and BMP.



Specifications
Global. Positioning System

Continuously Operating Reference Stations

The goal of this project is to build the infrastructure required for the development
of “smart” transportation applications for the State of West Virginia. Technological
advances in mapping and surveying has outpaced supporting infrastructure that enables
engineering design and construction, spatial management of assets, and navigation. At
the heart of this rapid advance in technology is the Global Positioning System (GPS).

In response to GPS technology, government entities, from state to the federal
level, are working to increase efficiency by making GPS-related ter;hnolo gies more
readily available, while reducing Habilities by insuring compatibility. The National
Geodetic Survey has guided this effort by establishing the National GPS Constantly
Operating References Stations (CORS) program. The National CORS system is a
network of hundreds of GPS base stations whose data are made publicly available for
various post-processing applications. In particular, CORS data is utilized to calculate
GPS-derived positions with horizontal and vertical accuracies of less than a few
centimeters. The National CORS system benefits from multi-purpose cooperative
endeavors involving government, academic, commercial, and private organizations.

The infrastructure we are building would provide real-time kinematic (RTK)
capébilities for the State of West Virginia which will significantly improve the accuracy
of Global Positioning system (GPS) surveying in the State of West Virginia by
comparing satellite data with known reference stations.

We are planning to implement the most recent advancement in GPS technology -
the scalable GPS reference station infrastructure. GPS infrastructure consists of
permanent or semi-permanent GPS receivers operating continuously (24/7). By
implementing this infrastructure the State will receive several benefits:

¢ (Geospatial Community no longer needs to set up é separate base station

to achieve centimeter accuracy,



s Provide the infrastructure necessary to reduce the cost of future
build/design construction projects.

s Life saving capabilities {(ex: Sago mining disaster)

e Integrate with a national system that connects with surrounding states.

s Common coordinate reference frame.

e Reference station security.

s Reduced cost for state and private sector field crews for field setup and

equipment cost.

Projected users of this information include the West Virginia Department of
Transportation, US Army Corps of Engineers, US National Geodetic Survey, WV
Department of Environmental Protection, WV Department of Natura! Resources, WV
Department of Mine Safety, WV Department of Homeland Security, WV Department of
Agriculture, and other state and federal agencies. Private and academic institutions as
well as research centers would receive significant beneﬁ;c.

Location and Requirement:

The implementation for this projecf will consist of two phasés. Phase 1 will be
the initial densification as shown in figure 1 Which will consist of a total of 16 reference
stations at the 25 mile radius covering the State. Phase 2 will consist of the improved
densification with the goal of reducing the coverage radius to 15 miles but not to include
more than 16 additional reference stations. The anticipated time between Phase 1 and
Phase 2 will consist of one year.

The station will be located at the District office if the location permits; if not, we
shall use any of the fuel sites or county offices since there are some requireménis for the
installation. All potential sites should be verified with the National Geodetic Survey to
meet the requirements of the National Geodetic Survey — continuously Operating
Reference Stations — National CORS program. If the requirements are not met, we will

evaluate other State-owned facilities to meet the requirernents.



The network should be set up as Multiple Base — One address. With this setup, as
you move closer to one base and away from the one you are currently connected to, it

will automatically switch to the closer base.

The receivers should have multiple ports, allowing for corrections to be broadcast
multiple ways. The receivers should also have RS232 ports that would allow for local
CMR or RTCM correction transmission or a remote dial-up through & modem. The
RS232 ports will need to be available for the DOH survey crews or contractors to connect
their radio and broadcast a correction when in weak cell coverage areas. This will benefit
the DOH by providing the ability to connect cellular modems and gaining selective IP
addresses for use.in real time monitoring of bridge towers or other structures. In
addition, the use of radio repeater will be required to work with link (cell) connections to
the reference station. The receiver should have the ability to use radio repeaters with air
link (cell) connections. The air link modem or cell phone would dial up to the CORS
Station, then the data would rebroadcast through a radio repeater into the areas of poor

cell phone coverage to allow real time surveying.

10
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TECHNICAL SPECIFICATION

100 - GENERAL

This specification defines the requirements for GPS Continuously Operating Reference

Station equipment and software. All provided items must be standard production

models. For each station the hardware will consist of a GPS Geodetic receiver with

dual frequency, and many independent channels, up to 20Hz sampling, ~ 1 mm phase

precision, with a masonry building mounting kit, antenna, power supply, data'cablé(s),

antenna pre-amp, power supply, manuals, training and support. The system must track
all signals from all three global satellite positioning constellations {GPS-Glonass-
Galileo) and will need to track 72 channels, with the incorporation of GPS, GPS L1

C/A, L1 and L2 P, L1 and L2 phases, GPS 1L2C, L5, GLONASS L1 C/A Code, L1 P
and L2 P, L1 and L2 phase, and Galileo — IOC/FOC. The receiver must provide all
information required for precise surveying with all types of RTK and GIS rovers.
Qutput from the base station must‘provide GPS,' RTK, WASS/EGNOS and DGPS
data for transmission from the site by radio or phone, or for distribution from a control
center by radio, phone or Internet. RTCM, CMR and CMR+ formats must be
supported. Receiver must be capable of meeting requirements for a Continuously
Operating Reference Station (CORS) for geodetic, sur\}ey, high-accuracy GIS and
monitoring applications. The software is to provide the necessary tools for
configuration of CORS hardware, receiver operation, data collection and manipulation.
NOTE TO VENDORS: The WVDOT currently operates Trimble Brand GPS survey
equipment. Any modifications to the Department’s equipment for the purposes of
compatibility with the provided Stations equipment and/or software shall be at the full
expense of the Vendor. R

200 - SYSTEM HARDWARE
All GPS hardware that will be included in the bid will be of the same make and model.

All hardware and software (including available software specified under
ADDITIONAL REQUIREMENTS) shall be from and supported from one source or

manufacturer.
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201 - RECEIVER

The Vendor shall supply a multi-frequency, minimum 72 channel (GPS L1/L2, L2C, L5,
GLONASS L1/L2), network compatible GNSS receiver for CORS reference station

purposes.

201.1 - Compliance

*

*

Class B Part 15 and Part 90 FCC certification

ACMA. AS/NZS 4296 approval
US ST/SG/AC.10.11/Rev. 3, Amend. 1 and 10/27/Add. 2 (Li-lon Battery)

201.2 - Physical Requirements

Rugged and suitable for use in field environments that may be hot, cold, wet or
dusty.

Must meet waterproof specification IP67.

Electronics must be fully sealed from sand, dust and moisture.

Capable of sustaining vibrations under operating mode according to mil spec
MIL-STD 810-F

Able to opetate to measurement specification in temperatures between -40° to
+65°C (-40°F to +149°F).

100% condensing humidity proof.

Able fo be transported or stored in the following temperature range without
sustaining damage to the equipment -40° to +80°C (-40°F 1o 176°F).

201.3 - Power requirements

Nominal voltage range of 9 VDC to 30 VDC.

Multiple power source inputs

Include over-voltage protection on all power inputs.

Include reverse polarity protection.

Allow for power inputs over 30 V without sustaining damage.

Have nominal power consumption of no more than 4.8W
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Turn on automatically when connected to a DC source that is produced by the
manufacturer's ACUpower supply.

Auto switch between power sources

The GNSS receiver must automatically switch between power sources. There
must not be a cycle slip or 2 new logging file created.

Must be equipped with a non-field-removable Li-lon battery capable of powering

the unit for minimum 12 hours

201.4 - Internal Data Storage

Minimum 64 MB internal data storage

Provide for memory expansion via USB-compatible memory media or hard drive
The internal memory must not be removable.

Data must be stored in non-volatile RAM.

Be capable of downloading memory via HTML web browser, Internet Explorer
6.0 or later, Firefox (v1.50) and FTP client.

201.5 ~ Signal Tracking

Must support, in RINEX notation:’ L1, C1, P1,D1, L2, P2, D2%,L5, R1 & R2.
On L1: C/A Code, Carrier Phase and Doppler; On L2: P Code (derived under
encryption) or, when available, L2C, Carrier Phase On L5 (when available).

‘When L2C signals are available, the receiver must be capable of tracking and
logging L2C-L and L2C-M range data as the 1.2 pseudo range.

Must be able to track and compute corrections available from WAAS
geostationary satellites.

Provide improved tracking in areas of high radio interference such as under power
lines, around airports, near radio-intensive construction sites.

Must be capable of tracking a WAAS / EGNOS / MSAS satellite for real time
free of cost differential positioning and base station location.
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201.6 — Operation

Receiver must be capable of logging data at operator selected intervals of 0.1, 0.2.
0.5, 1,2,5, 10, 15, 30, 60, 300, 600 seconds.

The system must be controlied by an HTML web browser; Internet Explorer v 5.0 or
newer

Must have RTCM Output Version 2.1, 2.2, 2.3 and 3.0 available as a standard,

Must support Virtual Reference Stations server operation as a standard.

The Receiver must support CMR output and RTCM V2.0 (Type 1 and 3)

simultaneously via separate ports.

202 - ANTENNA
The vendor shall supply a multi-channel GNSS antenna that provides a keyboard and

display for CORS reference station purposes

Cable of receiving ‘GNSS multlﬁﬁ'equency GPS L1, L2 and L2C, L5, as weil as
GLONASS L2 and L2 frequencies.

Must operate in the following temperature range -40°C to +70°C (-40°F to 158°F)
Must be able to be transported and stored in the following temperature range -35°C fo
+85°C (-67°F to 121°F).

Must pass the following environmental standards MIL-810-F Figure 514.5¢-17
vibration levels on each axis, (while operational) and Shock tested table MIL-810-F
Table 516.5-1 a 2m (6.56ft) drop (while operational).

Must be sealed and 100% humidity proof protected against Dust, Wind, Rain, Sand
and Snow.,

Sub-millimeter phase center error and enhanced right-hand circular polarization.
Provide low elevation tracking technology |

Phase center with a <lmun precision stability.

- Must be high gain of at least 50dB on all frequencies.

Must have a TNC connector for cable connection
Must have a non-removable ground plane at least 30cm (11.8”) in diameter to reduce

ground based multipath,
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202.1 ~ Interfaces

Minimum three independently configurable RS232 ports for serial data input or
output.

Internal LAN interface

Support an RJ45 connector with links to 10BaseT/100BaseT networks

PPP server capability through a serial port to enable remote operations.

All network functions must be performed through a single IP address

Network connection must allow multiple security options for varying levels of
user access.

Must support streaming of GNSS observables, RTCM, or CMR data over TCP/IP

or UDP links.

Must support conﬁouratzon using a web browser over HTTP links.
Must allow download of logged data files using either FTP or HTTP.
Minimum three ports capable of handling baud rates up to 115,200.

203 - Software/Firmware
The following specifications outline the requirements of software used to control and
manage multiple GNSS CORS stations from a central location.

203.1 - General:

The Software must be a fully integrated software solution for all functionalities
needed at the control center of a reference station network.

The Software must be capable of working as a system with commercially offered
GPS/GLONASS receivers.

All reference station receivers within the network must be controlled by the
software.

The software must archive all reference station ﬂata for Post-Processing services,
and processes receiver data epoch by epoch to create RTK Network Corrections
from single stations and /or Virtual Reference Stations (V RS), which improve the
RTK and DGPS fieldwork. ‘
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e The software must also be able to provide both Master Auxiliary Concept style

and Non-Physical or Computed Reference Station style Network RTK.
Corrections as described the RTCM 10403.1 standards.

» Must support legacy RTK and DGPS equipment using RTCM version 2.3 in a
VRS mode while also simultaneously supporting RTCM 3.1Net style corrections
in a Master Auxiliary format.

In general the software must be able to perform the following functions:

e Data collection from the reference stations

« Data storage and processing in the conirol center

‘e Produce correction data to field users

e Detect if real-time Ethernet connections to CORS have been lost. Upon re-
connection the software must automatically download all remote CORS receiver
memories and store the data in existing files. This will assure the State of a high

- degree of data integrity. ‘ '

e The Software mﬁst work as a fully-iniegrated system with existing State-owned

CORS receivers.

203.2 - Distribution of RTK data:

e The confrol center sofiware must be capable of generating RTCM or CMR format
RTK cotrection data. The software must be capable of generating RTCM and
CMR simultaneously and distributing them on separate ports.

e The sofiware must be capable of simultaneously operating as:

o asingle-base correction generator
o RTCM 3.1 NET (Master Auxiliary Concept — MAC) stan&érd generator
o Virtual Reference station (Non-Physical or Computed Reference Station)
generator
DGPS and RTX correction generator — simultaneously
FKP format must be supported simultanecusly with other formats.



The Software must manage following tasks in this order:

» The software must take streamed (real-time raw data) from all connected
reference stations and process the data to produce correction parameters for all
observables.

e Antenna phase center corrections (relative or absolute) must be pre-catalogued in
the software and are added to the observables.

» The control center software must compute models of ionospheric error,
tropospheric error, orbit errors and real-time Multipath.

o Tropospheric model: Based on a Modified Hopfield Model the software
must compute corrections for the troposphere for the reference station.
Tropo-model parameters must be sent with each data-block from the
Network Processor.

o lonospheric model: Based on a Single Layer Model the software must
compute corrections for the ionosphere for the reference station.
Ionomodel parameters must be sent with each data-block from the
Network Processor Processor.

o Orbit model: Based on ultra rapid orbits the software must compute
corrections for the satellite orbits for the reference stations.

» The carrier phase ambiguities must be fixed for the network stations.

o All the parameters of the network error influences must be stored in a database or
in the Windows Registry

» Models must be used to predict the errors at each discrete users location.

+ A Virtual Reference Station (VRS) must be created for the user location when
requested via a rover’s NMEA GGA position string. Network Corrections must
be sent to the rover in the field using using a bi-directional IP based

" communication such as: GPRS, CDMAZ0G0, IDEN.

e The VRS data is transmitted to the user in standard formats (RTCM 2.3 messages
18 and 19), RTCM 2.3 messages 20,21, message, released RTCM 3.1 and
RTCMS3.INET messages or CMR.
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203.3 - Data Commiunication to the Reference Station Receivers:

Control Center software must be capable of full IP control of ethernet connected
GNSS CORS receivers.

The Control Center software must be capable of decoding all major brand GNSS
CORS receivers,

The software must be capable of decoding RTCM 3.1 messages with | Hz update
rate as alternative real-time data input.

Capability for remote configuration of the CORS Receivers must be via TCP/IP.
The software must be able to supp;jrt the following communication types to the
Reference Station Receivers: —

o Serial Port Handler: connecting a data source (receiver, network router
modem) using a serial cable directly to the software,

o Socket Client: for connecting the software with the data source (receiver,
network router) within a WAN/LAN using a TCP/IP interface. In this
case, the data source will act as Socket Server.

o Socket Server: for connecting the software with the data source (receiver,

- network router) within 8 WAN/LAN using a TCP/IP interface. In this
case, the data source will act as Socket Client.

o TAPI Ver 1.4 -2.2 Data Modem: For a connection to the data source
(network router modem) via telephone line using any type of modem
supported by Windows TAPI interface.

o Multicast Socket Server: Muitiple connections on one TCP/IP address on

the same port
The software must be able to accept Trimble RT27 raw data as streamed from
existing GNSS CORS.
The software must support a backup data line and be capable of automatically
éwitching to a backup communications scheme if the main data line fails. The
switch to a backup commumications line must be user adjustable from the time of

the main communication line failure.
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The software must be able to split the incoming raw data from the reference
station receivers to another IP address to share the data with other service

providers.

203.4 - Software Features:

*

L ]

The software must be installed on a central computer(s).

The software must not require & computer to be installed at each CORS site.

The software must run under Windows Server 2003.

The software must be configurable to use backup computers in a way that will
allow distributed processing across multiple servers, provide redundancy, provide
redundant archiving and split data to other services.

The backup computer configuration capabilities must be documented and
installed in at least three State DOT systems.

The software must be able to run modular on different computers to support any
network size and to support any numbers of incoming connections from field
RTK rovers. '

The software mﬁst be able to process a network of 50 stations or more on one
single PC computer.

The graphical user interface of the software must contain the following items: a
menu bar, a status bar, a navigator pane, an information paune, graph windows,
output windows and control windows.

The Software must be able to control an unlimited numbers of Reference Staﬁon
Receivers.

The software must be able to display the data (network) latency of the incoming
data from the reference stations. This display must be in the form of a
continuously updating bar graph showing latest packet delay and average network
latency over a known number of epochs. This display must be capable of
showing status and latency of all stations in a single window.

The software must be able to analyze the data quality of the Reference Station

Receivers.



The software must be able to do Real-Time Multipath analyses of the reference
station antennas and display this data as a color-coded polar plot.

The software must be able to display temperature and voltage for suitably
equipped receivers.

The software must be able to save and load different configurations (without
terminating the software).

The software must be able to analyze and check the following subjects (with
graphical and numerical display):

o Point Position Analysis: showing difference, with respect to time, of north,
east, height and horizontal differences between calculated and known
position in meters

o Single Point Position: computation of position averages and standard
deviations from a receivers raw data

o Raw Data: analysis and display of consistency of dual-frequency data for
each satellite

o lonospheric Analysis: values show the effects on the measurement of
satellites. These must be displayed for 1.1 in meters or as Total Electronic
Count of the ionosphere. Values must be available in a single window for
the current epoch, mean for the past 60 seconds, standard deviation for the
past 60 seconds, minimum and maximum values over the past 60 seconds.

o RAIM (Receiver Autonomous Integrity Moniforing) Analysis: The
software must perform two RAIM functions. First, a receiver must
monitor its own integrity without external position information. Second
the RAIM capability must cross check to a Single-Point Position.

o Availability: calculates and reports the availability of satellite
observations. This data must be capable of being stored in a MS Office
Access database

The Soffware must be able to utilize Predicted Ultra Rapid Orbits published on
the Internet by NASA Jet Propulsion Labs and the University of Bern.”
The software must be able to perform continuous coordinate monitoring of the

reference stations. Graphical displays of the results must be implemented in the

22



software. The coordinate monitoring analysis must be capable of detecting errors
in defined coordinates, wrong definition of antenna heights or antenna types.

e The software must have a network model integrity function. |

« Software must be able to store multiple different files in RINEX, compact RINEX
and Trimble .DAT format for each station as supplied by existing State-Owned
CORS.

e The software must be able to support the NGS cooperative CORS file site -
structure,

» The software must be able to upload the RINEX data on a FIP Server
automatically.

o The Software must be able to simultaneously support two network wide-area
modelled real-time techniques.

» The software must display the [95 Tndex.

* Optionally, the software must be able to provide a web based solution for the
delivery of RINEX data and provide VRS (modelled) RINEX data for a user-
defined position.

¢ The Control Center software must be capable of distributing logged-on Rover
locations via NMEA format to other applications.

« The software must be able to run continuous statistical anélysis of rover

positioning precision and accuracy, as well as initialization time and reliability.

203.5 - Alarm Generation: .

The software must be able to generate alarms based on the following status: -
Disk Watch: Low disk space

Receivers: No data from receiver

Low virtual memory

Station not available, corrections for station not available

RTK: Not enough satellites fixed for a station

DGPS: Not enough satellites fixed for a station

Rover positioning: Initialization reliability too low, Initialization time >200
seconds, RMS of 3D position too high

¢ o ¢ 0 O O 0



If one of the software modules reports an error, an alarm window must pop up. Once an

alarm is issued based on the individual configuration, the software must support different

actions to perform after the alarm is issued:

o]

o

Q

o

O

(o}

Send E-mail(s)

Send compact E-mail(s)

Play acoustic signal

Send modem command

Send boot command to power switch.
Run a batch file

203.6 - Data Communication to the Users in the Field:

Software must support the RTCM 3.1 standard

Software must support the RTCM 3.INET standard

Software must support the RTCM 2.3 standard |

Software must support the CMR and CMR+ formats

The software must be able to provide VRS and networking corrections in FKP at
the same time. , ‘

The software must be able to provide unlimited numbers of individual VRS
stations to the users in the field

The software must be able to support GSM, GPRS, COMA2000, 1xRTT, IDEN
for rover connections.

The software must be able to support a dial-in broadcast when using GPRS.
The software must be able to support NTRIP when using IP capable cellular
connections,

The software must provide user Authentication through username and password

when using IP capable cellular connections.

24
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203.7 - References:

» The supplier must state a proven track record supplying hardware and software
for GNSS networks using the VRS technology.

¢ The supplier must state at least three networks with more than 100 reference
stations connected supporting the VRS or FKP technology.

¢ The supplier must have installations in three or more networks of at least 50
stations owned and operated by North American State Departments of
Transportation. ' ’

s The supplier mu#t manufacture and own all rights to supplied hardware and
software under a common label.

ADDITIONAL REQUIREMENTS: ‘ ‘

This software must enable a single PC to centrally control and monitor all
reference stations in network. Software must provide user with graphical analysis
tools for monitoring the quality of the GPS reference network. Must provide user
defined warnings and alarms and will notify the user or users on computer screen
and/or text messages over cellular phone or pager when there are problems with
the system. Software must be stable bn MS Windows platforms. Software must
log raw data in real-time and covert data to rinex files for storage on a central
networked computer or server. Software must be able to compute and provide
differential correctors using RTCM format for each station through the computer
network-.

The manufacturer must have been in business for a minimum of 5 years.

Annual service agreements or extended warranties must be available,

Minimum of 2 year warranty on hardware.
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VENDOR PREFERENCE CERTIFICATE

Certtification and application* is hereby made for Preference in accordance with West Virginia Codle, §5A-3-37. (Does not apply to
construction contracts). West Virginkz Code, §5A-3-37, provides an opporiunity for qualifying vendors fo request (at the fime of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, if applicable.

1. Application is made for 2.5% resident vendor preference for the reason checked:

Bidder is an individual resident vendor and has resided continuously in West Vinginia for four {(4) years immediately preced-

ing the date of this certification, o,

____ Bidderis apartnership, association or corporation resident vendor and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4} years immediately preceding the date of this certification; or 80% of the
ownership inferest of Bidder is held by ancther individual, partnership, association or corporation resident vendor who has
malntained its headguarers or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; o,

___ Bidderis anonresident vendorwhich has an affiiate or subsidiary which employs aminimum of one hundred state residents
and which has mainteined its headgquarters or principal place of business within West Virginia continuously for the four (4)
years immediately preceding the date of this certification; o,

2 Application Is made for 2.5% resident vendor preference for the reason checked:
Bidder is a resident vendor who certifies that, during the life of the corfract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

3. Application is made for 2.5% resident vendor preference for the reason checked:
Bidder fs a nonresident vendor employing a minimum of one huhdred state residents or is a nonresident vendor with an
afflfiate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing a
minimutn of one hundred state residents who cerifies that, duting the life of the contract, on average af least 75% of the
employees or Bidder's affiliae’s or subsidiary’s employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

Applicétion is made for 5% resident vendor preference for the reason checked:- -
Bidder meets either the requirernent of both subdivisions (1) and (2) or subdivision (1) and (3) as stated above; or,

Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

Bidder is an individual reskient vendorwho is & veteran of the Unfled States anmed forces, the reserves or the Netional Guard

and has resided in West Virginia confinuously for the four years immediately preceding the date on which the bid is

submitted; or,

Appfication is made for 3.6% resident vendor preference who is a veteran for the reason checked: :

Bidder is a resident vendor who is a veteran of the United States armed forces, the reserves or the National Guard, if, for
purposes of preducing or distribuing the commeodities or completing the project which is the subject of the vendor's bid and

continuously over the entire terrn of the project, on average ot least seventy-five percent of the vendor's employees are

residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

Bidder understands if the Secretary of Revenue determines that a Bidder recelving preference has failed {o continue fo meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; or (b) assess a penafty
against such Bidder in an amount not to exceed 5% of the bid amount and that such penalty will be paid to the contracting agency
or deducted from any unpaid balance on the contract of purchase order.

By submission of this certificate, Bidder agrees to disclose any reasonably requested information to the Purchasing Divislon and

authorizes the Depariment of Revenue fo disclose to the Director of Purchasing appropriaie Information verifying that Bldder has paid
the required businiess taxes, provided that such Information does not contain the amounts of taxes paid nor any other information

desmed by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate Is true
and accurate in all respects; and that if a contract Is Issued to Bidder and Jf anything contained within this certificate

changes during the term of the contract, Bidder will notify the Purcha

Bidder: ﬁ?@/&j ‘E’ /"457! Signed: T (ALl
Date: /5&“; [0, A g Title: 5/%45 e

sCheck any combination of preference consideration(s) indicated sbove, which you are entitied to receive.

A ——
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STATE OF WEST VIRGINIA
Putchasing Division

PURCHASING AFFIDAVIT

VENDOR OWING A DEBT TO THE STATE:
West Virginia Code §5A-3-10a provides that: No contract or renewal of any contract may be awarded by the

state or any of s political subdivisions to any vendor or prospective vendor when the vendor or prospective
vendor or a related party to the vendor or prospective vendor is a debfor and the debt owed is an amount

greater than one thousand dollars in the aggregate.

PUBLIC IMPROVEMENT CONTRACTS & DRUG-FREE WORKPLACE ACT:

West Virginia Code §21-1D-5 provides that: Any solicitation for a public improvement construction contract
shall require each vendor that submits a bid for the work to submit at the same fime an affidavit that the vendor
has a written plan for a drug-free workplace policy in compliance with Arficle 1D, Chapter 21 of the West
Virginia Code, A public improvement construction contract may not be awarded to a vendor who does not
have a written plan for a drug-free workplace policy in compliance with Article 1D, Chapter 24 of the West
Virginia Code and who has not submitted that plan to the appropriate contracting authority in imely fashion.
For a vendor who is a subcontractor, compliance with Section 5, Article 1D, Chapter 21 of the West Virginia
Code may take place before their work on the public improvement is begun.

ANTITRUST:
In submitting a bid fo any agency for the state of West Virginia, the bidder offers and agrees that if the bid is

accepted the bidder will convey, sell, assign or transfer to the state of West Virginia all rights, tifle and interest
in and to all causes of action it may now or hereafter acquire under the antitrust laws of the United States and
the state of West Virginia for price fixing and/or unreasonable restraints of trade relating fo the particular
commodities or services purchased or acquired by the state of West Virginia. Such assignment shall be made
and become effective at the time the purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm,
limited liability company, partnership or person or entity submitting a bid for the same materials, supplies,
equipment or services and is in all respects fair and without collusion or fraud. [ further certify that | am

authorized to sign the cedification on hehalf of the bidder or this bid.

LICENSING:
Vendors must be licensed and in good standing in accordance with any and all state and local laws and

requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia
Secretary of State’s Office, the West Virginia Tax Department, West Virginia Insurance Commission, or any
other state agencies or political subdivision. Furthemmore, the vendor must provide all riecessary releases to
obtain Information fo enable the Director or spending unit to verify that the vendor is licensed and in good

standing with the above entities.

CONFIDENTIALITY:
The vendor agrees that he or she will not disciose to anyone, directly or indirectly, any such personally

identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure js made pursuant to the
agency's policies, procedures and rules. Vendors should visit www.state.wv.us/admin/purchase/privacy for

the Notice of Agency Confidentiality Policies.

Under penalty of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor
acknowledges the information in this said affidavit and is in compliance with the requirements as stated,
. A

Vendor's Name: __[ . 0mal /7 EAsr

Date: Z/ c?/ chf}

Authorized Signature: L
Purchasing Affidavit (Revised 07/01/08)
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RFQ COPY
TYPE NAME/ADDRESS HERE

State of West Virginia
Department of Administration
Purchasing Division
2012 Washington Strest East
Post Office Box 50130
Charlgston, WV 25305-0130

Request for
Quotation

£32000024

MICHAEL AUSTIN
R04-558.2407

DIVISION OF HIGHWAYS

CHIEF QOF INFORMATION SYSTEMS
BUILDING 5 -

1900 KANAWHA BOULEVARD, EAST
CHARLESTON, WV

253050430 304-558-0408

SIGNATURE

| W nins
e Sales Rep

1/26/2000 _Final Dest
BiD QPENiNG: DATE: 0 /’ 11 m )
ADDENDUM NO. 6
BID OPENING DATE AND TIME CHANGED
FROM: 01/28)09 AT 1:30 P.M.
TO: 02/11F09 AT 1:30 P.M.
WO OTHER CHANGES
0001 EA $a0-45 .
11 . $4,191 $46,101
GPS POSITIONING SYSTEM$ WITH RECEIVER
4002 EA 840-45
32 $13,003.25 $416,104
#PS POSITIONING SYSTEM| CONSTANTLY OPERATING STATION
bewsxx  THIS|IS THE ENI) OF RFQ 639000Q24 **¥#%#%* TOTAL:| $462,205
SEEREVERRE A O A ARG CONDITON

PR 501) 724-4490

[wxrs
Fepb 10, 2009

52-1633407

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS [N SPACE ABOVE LABELED 'VENDOR'



ADDENDUM NO. 7

Page 16, Technical Specifications, Secuon 202, Antenna
Revise specification fo read:
Specification: The vendor shall supply a multi-channel GNSS antenna.

Page 17, Technical Specifications, Section 202.1 — Interfaces
Move the ten bullets to: Ttem 201.7

ADD THE FOLLOWING TO THE END OF SECTION 100

Vendor’s CORS Hardware and Firmware Support Agreement shall be extended to
Five Years. Vender should review the attached “Phase I and “Phase II"" with station
addresses for Station Locations.

ADD THE FOLLOWING BID ITEMS:

Phase 1 Software Quantity: 1
Vendor shall provide Muliiple Base Software for unlimited number of CORS Stations
to Interface via a WVDOH provided high spesd internet network and network
hardware. Phase 1 Software will permit individual Base Stations o come online as
installs are completed. Vendor will provide remote Software Support, Upgrades, and
Warranty for Phase 1 Software for a period of five years from date of issued Purchase
Order.

The Control software must be capable of communicating with CORS using
native Trimble RT17 and TRT27 protocols to assure compatibility with currently-owned
state equipment.
Detect if real-time Ethernet connections to CORS have been lost. Upon reconnection the
software must automatically download all remote CORS receiver memories and store the
data in existing files. This will assure a high degree of data integrity.
The software must work as a fully-integrated system with existing State-owned CORS
receivers.
The software must be capable of simultaneously operating as:

» A single-base correction generator

» RTCM 3.1 NET (Master Auxiliary Concept - MAC) standard generator

¥ Virtual Reference Station (Non-Physical or Computed Reference

» Station) generator

» DGPS and RTXK correction generator — simultaneously
The software must mco:porate SPAM ﬁlters for web site registration and
post-processing services.
The software will validate registration entries, searching for duplicate
entries or assigning login values for new users. All users will be required to
key in a security code for registration validation.



» The software security code activation will make use of CAPTCHA (Completely
Automated Public Turing test to tell Computers and Humans Apart) to generate security
code

e The Control Centre software must be capable of distributing logged-on rover locations
via NMEA format to other applications.

Phase 2 Software Upgrade Quantity: 1
Vendor shall provide VRS Network Software Upgrade for unlimited number of

CORS Stations to Interface via a WVDOH provided high speed internet network and
network hardware. Vendor will provide remote Software Support, Upgrades, and
Warmranty for Phase 2 Software for a period of five years from date of issued Purchase
Order. Vendor will supply a recommended Minimum Network Server / Hardware
Component List for fall VRS Network Upgrade to insure WVDOH IT Professionals
specify and provide adequate nefwork hardware from the system start up. Vendors
should be aware the CORS Network might be expanded to include additional surrounding
States CORS Stations to insure full Network coverage of the State of West Virginia.

Masoury Building Mounting Kit

Vendor must supply a sketch and parts list of supplied components of the proposed
Masonry Building Mounting Kit. Vendor must refer to NGS Technical Specification
Document titled “Guidelines for New and Existing Continuously Operating
Reference Stations (CORS)Y” Dated “ February, 2006” tfo insure the Masonry
Building Mounting Kit design complies with those requirements set forth to be
designated a2s a “National CORS”. This line item also includes all previously
unaddressed CORS installation hardware components in this bid document including:
Low signal loss GPS Antenna Cables, GPS Antenna inline lightening atrestor,
Uninterruptable power supply for CORS Receiver,

Vendor requirement
e The supplier must state at least three (3) networks with more than 100 reference stations
connected supporting the VRS or FKP technology.
¢ The supplier must have installations in three or more networks of at least 50 stations
owned and operated by North American State Departments of Transportation.
» The networks must be operating and not consist of sales whereby equipment is
uninstalied or non-commissioned.

> The system(s) must be in operational use as part of a real-time network to be
considered references.



West Virginia Department of Transpc}rtation:

17. Seth Substation

WV 3 ~0.75 Mi. South of Jct. CR 3/3
304-837-3642

Boone County

18. Hurricane Substation

WV 34~ 0.2 Mi. East of Hurricane Creek Road

304-562-6641
Putnam County

19, Maysel Stockpile
et WV 4 & WV 36
Clay County

20. Crum Substatlon

US 52 ~ 2.5 Mi. South of Jct, WV 152
304-393-4052

Wayne County

21. Roane County Headuuarters
296 Charleston Road

Spencer, WV 25276
304-827-0962

22. District Three Headguarters
624 Depot Street

Parkersburg, WV 26101
304-420-4595

23. Taylor County Headguarters
Route 2, Box 502

Grafton, WV 26354
304-265-6110

24. Aurora Substation

US 50~ 0.5 Mi. West of Aurora
304-735-3311

Preston County

25. Grant County Headguarters
HC 59, Box 245

Proposed COR Stations Phase | & I

Petersburg, WV 26847
304-257-4455

26. Slanesvitle Substation

WV 29 - 0.8 M. East of jct. CR 3 & CR 45/20
304-496-7387

Hampshire County

27. Pine Grove Substation

WV 20 - 0.3 Mi. West of Pine Grove
304-889-3251

Woetzel County

28. Brooke County Headguarters
RD 2, Box 615

Wellsburg, WV 26070
304-238-1199

29, District Seven Headquarters
255 Depot Street

Weston, WYV 26452
304-269-0407

30. Pickens Substation

CR 45 — at the Jct. of CR 46/1 & CR 45
304-924-5544

Randolph County

31. Thornwood Stockplie
CR 28/19 — 0.2 Mi. North of US 250 near Bartow
Pocahontas County

32. Summers County Headguarters
HC 77, Box 99

Hinton, WV 25951

304-466-2802

33, District Ten Headquarters
270 Hardwood Lane
Princeton, WV 24740
304-487-5228



West Virginia Department of Transportation:

1. Logan County Headquarters
P.O. Box 511

Wilkinson, WV 25653
304-792-7035

2. Smithville Stockpile
WV 47 - 0.2 Mil. East of jct. WV 47 & WV 165

Ritchic County

2. Colin Anderson Stackpite
Near WV 2 - 3.2 Mi. North of Jct. WV 2 & WV 16
Pleasants County

4, Corridor D, Section 2 (Tunnel Hill)
tJS 50 Flinderation Rd.

West Clarksbhurg, WV 26426
304-627-2410

5. District S Headgquarters
P.O. Box 99

Burlington, WV 26710
304-289-3521

6. Berkeley County Headquarters
1867 Rock CHff Drive
Martinsburg, WV 25401
304-267-0060

7. District Six Headguarters
1 BOT Drive

Moundsville, WV 26041
304-843-4000

8. Braxton County Headguarters
1001 State Street

Gassaway, WV 26624
304-364-5238

8, District Eight Headguarters
P.0.Box 1516

Ellins, WV 26241
304-637-0220

Proposed COR Stations Phase 1 & I

10. Pendieton County Headgquarters
P.O. Box 36

Frankdin, WV 26807

304-358-2702

11. Pocahontas County Headguarters
Rt. 1, Box 51

Marlinton, WV 24954

304-799-4867

12, District Nine Headquarters
103 1/2 Church Street
Lewisburg, WV 24501
304-647-7450

13. Curtin Substation
8238 Ridgewood Rd.
Craigsville/Fenwick, WY
Nicholas County
304-8456-9501

14. Fayette County Headquariers
1885 East Main Street

Oak Hill, Wv 25301
304-256-6940

15. District Ten Headquarters
270 Hardwood Lane
Princeton, WV 24740
304-487-5228

16. Yukon Substation

WV 83 - West of Jct. WV 16, near War
304-875-3845

McDowell County
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E2TOPCON

GRS-1

Mobile Mapping & GIS Solution

Y 10?1'.0‘\

INTERNAL GNSS (GPS + GLONASS) SATELLITE RECEIVER
¢ QUAD-BAND AND CDMA INTERNAL CELLULAR

» 806MHZ XSCALE PROCESSOR

« WiNDOWS® MOBILE 6.0 OPERATING SYSTEM

* 2.0 MEGAPIXEL CAMERA, BAR CODE READER

* 256MB SDRAM, 1GB FLASH

* INTERNAL MAGNETIC COMPASS

»  BUILT-N BLUETOOTH® WIRELESS TECHNOLOGY
AND WiF: CONNECTIMITY




All-in-one

i you are looking for an all-in-one, rugged
handheld GNSS (GPS + GLONASS) receiver
and field controller, ook no further than
Topcon's GRS-1. With 256MB of SDRAM and
an 806MHz pracesser on-board, the CRS-1
provides the fastest handheld performance

on the market. Collect .1 GNSS satellite
pasitioning and timing measurements with the
internal GNSS receiver, in addition, with the Windows®
Mobile 6.0 operating system you can run Topcon applications

or third party software. tnternal cellular capability makes nefwork

solutions possible.

Built-in 2.0 Megapixel Camera
with Bar Code Reader

That's right, the GRS-1 comes with a 2.0
megapixe} camera with autofocus for taking
pictuses. Store photos on-board with the 108
of Flash meamory or use the external SO card

slot for additional memory. The digital camera

also doubles as a bar code reader, Scan information directly into

a text field o come up with your own uniaue application, the
possibilities are endiess with this function!

Extra Memory

With 1G8 Flash standard, the GRS-1 is loaded
with memory. But if you need more, the 5D
card siot and the mini USB Host functionality
can provide additional memory. Use the LiSB
mini port as both a Host and Client. This
functionality allows for expanded memory and
easy file transfer through USB flash drives or SD
memory cards.

Bluetooth® and WiFi
Built-in Bluetooth® wireless technology and WiFi connectivity
come standard. No need for expensive upgrades or CF cards.
Use your device in a typical Hotspot to surf the web, check
weather or e-mail files back to the office. When not in use,
Topeon also provides a way to turn Bluetonth® and WiFi offto
conserve battery power.

Built to give you the power you need, Topcon's GRS-1 is the
perfect solution for any GIS field project.

& TOPCON

It's time.

Topcon Positioning Systems, Inc.
7400 National Drive » Livermore, CA 84550
www topconpasitioning.com

Spucifications subject to change withont notite
©2009 Topeon Comporstion Al ights tesenved. Rev, Preliminery  Printed in USA. 109

GRS-1 Specifications

Number of Channels 72 GPS/Glonass L2, GPS L2C
Accuracy
PGPS <im* {1 sigma)
Static L1 {1 sigma)
H: 3mm + 0.8ppm
V: dmm + 1ppm
L1+L2

H: 3mm + 0.5ppm

Ve 5mm + 0.5ppm
PP Kinematic L1 {1 sigma)}

H: 10mm + 1ppm

V. 15mm + tppm
RTK (1 sigma)

H: 10mm + 1ppm

V. 15mm + Tppm

Realfime DGPS : RTCM, Beacon, WAAS, EGNOS, MSAS -
CORS Beacon Yes with BR-1
Protessor . L PXA320
Processor Speed 806NiHz
Operating System ' © Windows® Mobile 6.0
Memory 256MB SDRAM
~1GB Flash

lnterface AT

L USB-. : Mini Port:
- Card Slut Lo LR s S o
GNSS Receiver . GPS + GLONASS
Cell Phone Modem U Quad band GSM, COMA
.lnput/Output o ' Bluetuoth“’ LUSB, Serial, ANT, and Powar
Bluetooth® - - 7 U Blietooth Standard vi2© ¥
Display 37" VGA LCD
Buili-in Camera S - 20 Megapmel Bar Code Reader
_i(eybuard 3 Key plus Virtual Keybnard
Maghetic Compass . -  Infernal, 4 degree acturacy -

Expansion Connectur
B‘ ttery Life - ’

Wea herproof Commumcatmn Port .

Battery Type S
Dimensions. © T g 38 X860 181 (213X 93 X 4bmm).
Welght 1 7ibs (0 77kg) _

_Envsronmental LT IPR L

*<500m with external antenna

Additional Features

Expansion Connedior: Located on the back of the GRS-1
is & weatherproof communication port for increased
functionality and future communications.

Internal Magnetic Compass: Utilizing compass bearing
with GNSS positioning, the magnetic compass allows for
additional measurements o be taken from a single location,

Virtual Alpha Keyboard: A virtual keyboard is provided on  Expansion Connector
the screen for data entry.

Your local Authorized Topcon dealer is:

. The Bluetooth™ word matk and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by

Topeon is under license. Gther trademarks and trade names are those of thelr respedtive owners,



NET-G3A TOPCON

REFERENCE
STATION RECEIVER

Most gch_no[oglca_ily advanced
reference station receiver . -

»  ParapiGM-G3® CHIP ~
TripLE CONSTELLATION TECHNOLOGY

+  SUPER LOW POWER CONSUMPTION
v 144 UNIVERSAL CHANNEL SATELLITE TRACKING
*  SUPERIOR SIGNAL TRACKING AND PERFORMANCE

¢ 100 PERCENT COMPATIBLE WITH ALL SIGNALS FOR
BOTH EXISTING AND FUTURE PLANNED SATELLITE
NAVIGATION SYSTEMS



It's time.

Number of Channels
The new NET-G3A recelver from Topon is the most technologicaliy Signals Tracked:
acvanced reference station receiver in the Worid today, At the GRS
core of this receiver is Topcon's new Paradigm G3® chip, - GLONASS
Over 75% smialler than existing GPS chip technology, the new GALILED
Paradigm G3® boasts some huge gains in both capability and WAAS/EGNOS

performance.

The NET-G34, incorporating Topear's new G3 chip technology, Real ime RTK accuraCy

is the World's First reference receiver to provide Universal Signal
Tracking - all signals from all three global satellite positioning
constellations (GPS-Glonass-Galileo). Using a unique

patented technology, the NET-G3A incorporates 144 Universal
Tracking Channels, capable of tracking ali signats from all satel-
fite systerns that are currently in use and planned for the future.

“Post pi _c_essed_ St'at_ic

ntema Memory
Adé;tzona Memory

Through simple firmware changes, the seledtion of which signals and codes
tracked can be changed very easity. Should new signals o frequencies be
added or changed in the future, they can be accommodated through receiver
firmware only, without expensive and inconvenient hardware changes.

§}ata Update,’Output Rate
‘Real Time Data Output

ASCH OLrtput

The benefit for the consumer of reference network hardware is the new Othe 0 Slgnals

NET-G3A receiver put in place today, will provide the most complete signal
tracking technology avafiable now and well into the future, efiminating the
hassles of upgrading hardware as sateliite signals change. With the

Control & Dgspiay Unt
[Comiiunicationsi.;

incorporation of GPS, GPS L2C and L5, as well as Clonass and Galileo TCR/IP Address
signals; Topcon offers the ultimate network receiver solution, providing NTRIP-~
Poris

the very best reference station sclution for your network users,

Aleng with the new G3 technology, the NET-G3A boasts
complete system connectivity. USB, Ethernet, and four serial
ports combined with an industry leading 50Hz data rate, the
NET-G3A offers high speed connections both in and out of
the reference station,

WW

Status Indicators

When used with its companion the CR-(3 choke 7ing antenna gserlaterface el
the NET-G3A receiver is the reference station of today and for imensions (Wi 1)
tomerrow, Offer network users a complete signaf seiution - iWéighi »

the new NET-G34 with Topcor's revolutionary G3 satellite
tracking technology. All positioning constellations - all signals -
all the time. Only from Topcon, the World leader in advanced
positioning technologies.

External Pewer Input '
Inte;nai Power -

Power Ports

Eﬁdosure _
Operating Temperature
Stﬁfage Ternperature
Fnulonmenta) Specification

£2TOPCON

it's time,

A T PR
144 Universal Chan

- CRG ghok,e,ring, G341 Geod t’c

P ygma&alademh T
&3 co%or LEDr
.2 Key .

Typlcal Power Consumption

L1, 12, & L5 carrier, CA L1 P, L2 P, L2C
L1, L2, & L5 carrier, L1CA, LZCA L1P 2P
E2-41-E1, E5a

Yes

R A R G T L SN D,

i-!' ?{Jmm+%ppm
Vo 15mm+1ppm

H 3mmeDSsppme
V 5mm+0 5ppm ‘

.- -"Renfovable CF Memory Card up to 28
L :'.ahé'USB Host that allows the abty to plug
~+1n & USB memory stick or & USB miass -
‘storage device.

1 - 50Hz Selectable
TP5, RTCM SC0aver2),22,23, and 3 0,

- CMR, CMR+, BINEX

NMEA 0183 version 2.1, 2.2, 2.3, and 3.0

o _'_‘.Epps Event Marker, Extemal Frequengy
‘input, 50 Hz fréquency output

(}Ul extemq! sqft_\ga{e ’fmi e

e it
Upto 5 different address ports standard
Client and Server functionality
4 Serial
1USB
2 Power
1 Ethernet
. Web Browser access via lnternet £xplnrer

166mm x 33mm x 275mm

654" x3.66" X 10.83"
24 I(g(5 29Lb5)

6 0 28 Volts DC

“ 2 Lithiut fon batteries 7.4 Volts, 6000 mAhr
Less than 4.0 Watls

A pnmary, 1 secondary

A%urnlnsm

40°C 10 65°C

40°C o 75°C _
P57 waterproof/dustproof

Topcon Positioning Sysiems, Inc.
7400 National Drive
Livermore, CA 94550

wwwtopconpositioning.com

Your local Authorized Topcon dealer is:

Spedifications subject to change withont nofice
©2008 Topcon Corporation  Afl fights reserved,
P/N: 70100770 Rev, [Prelim  Printed in USA 03/09




£2TOPCON

CR-G3 Choke Ring Anten

The Topcon CR-G3 ail weather, newly-designed choke ring antenna provides GPS L1, GPS L2, GPS L5 signal reception
as well as GLONASS L1 and 12 bands and Galileo for precision geodetic applications including GNSS reference networks
and infrastructure monitoring,

Operating Frequency Range Size

L1 GPS/GLONASS  1586.5 25 MHz Diameter

12 GPS/GLONASS 1236 # 20 MHz 380 mm (Antenna without Anti-snow Dome)
L5GPS 1176 £ 12 MHz _ 380 mm (with Topcon Anti-snow Spherical Dome)
'Out- C fB';',,',d jg’e','egﬂ'ﬂ'n 8 e 415 mm - (with SCIGN Anti-snow Short Dome)

L1+ 100 MHz -30 dBc. (typical) Height

L2 +100 Mtz -60 dBC (ypicd) : 138.5 mm (Antenna without Anti-snow Dome)
LNA Gain: 30 dB (typlcal) _ 292 mm {with Topcon Anti-snow Spherical Dome\

Gain at Zenith 90%) 287 mm (with SCIGN Anti-snow Short Dome}

GPS11: 7 dBic (mammum)
GPS 1275 dBic. (minimum)
GPS 156 dBic: (mimmum) . .

- 1.1 kg (Topcon Anti-snow Spherical Dome)
GLONASS L1 5.5 dBic (minimum 5.8kg (Antenna wzth Topcon Anti-snow Spherical Dome)
GLONASS | 126 dBic (minimum).: ey

- Power TR S R
Gain Roll-Off (from Zenith to Horizon) Input. Voltage to +18 V
ggg tl -15.5 ﬁg Current Consumption: 30 mA (typical)
2 -85

GPS L5 -18.dB Connedtor: Niemale
GLONASS L1 -15.5dB
GLONASS |2 -185 dB
Noise Figare; 18 dB (ypical) 0 o
VSWR =201
_D|fferent|al Prnpagatmn Delay-( \

Weight
4.7 kg (Antenna)

Nominal Impedance; 50 Ohm

The antenna calibration is published on the NGS website
at: hitp://www.ngs.noaa.gov/ANTCAL/.

Topcon Positioning Systems, Inc.
800-443-4567
www.topconpositioning.com

Topoon selfs GPS progducts into the pracision marke’s only.
©2008 Topceon Corperation. All Eghts reserved].

hbHS'Comp_ham: Yes i

BN TOW2003 Rew A 108




References currently emplemented governmental CORS/RTK networks

- Tennessee DOT — 24 stations NGS CORS - 1 designated 1GS ~ planned expansion to approximately 50
stations w/Topnet
- Jim Waters, PE, RLS
Assistant Director - Region 2 Design, CADD, Surveys & Aerial Surveys
Tennessee Department of Transportation
Suite 1300, James K. Polk Building
Nashville, Tennessee 37243-0348
(615) 741-0450
- {615) 532-2799 FAX
Jim.Waters@state.tn.us

- NrCAN — Canadian Government — All 1GS stations — w/Topnet for receiver management. Equivalent
of NGS in the U.S.
- GeoTOP — Kaly — 150 stations

- QPos-Ntherlands NetP0OS National Netwotk Ntherlands — 31 stations
-  06GPS — Netherlands — 13 stations

Caron East Positioning Network:
Currently 44 GPS+Glonass [dual constellation} bases on line
1 Full Time staff IT professional for maintenance:

WWW .careneast.com

Administrator Chris McMahon

Phone: (301) 724-4490





