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HM HWIL‘I..!'AIWQON COUNTY, TEXAS

ANGE ORDER NUMBER: 31
1. CONTRACTOR: Dan Willlams Company Profect: 09WCT20
2. Change Order Work Limits: Sla. 234450 BL Sta. 235+00 BL Roadway: Us 183
3. Type of Change(on federal-aid non-exempt projects): Minor (Major/Minor) csJ
Number: 0151-04-063, slc.
4. Reasons: 3F (3 Max. - In order of imporiance - Primary first}

5. Describe the work being revised:

traffic counters to quanlify traffic on Northbound and Southboun
Pass Through Financing Agreement wilh TxDOT.

3F: County Conveniance, Additional work desirad by the County. This changs order provides for the installalion of psrmanent

d US 183 for Williamson Counly reimbursement in accordance wilh lthe

Work to be performed in accordance with ltems; S

New Special Provisions to the conlract are altached:
New Special Provisions to ltem__N/A  No. _ N/A

©eND

New or revised plan sheel(s) are allached and numbered:

ge Attached
Sheets 605 through 614
O Yas No
. Special Specification ltem __ N/A are allached.

Each signatory hereby warrants thal each has the aulhority to execule this Change Order (CO).

The contractor mus! sign tha Change Order and, by doling so, agrees lo waiva The following Information must be provided
any and all clalms for addiional compensation due to any and all other
expanses; addiional changes for ime, overhead and profil; or loss of Time Ext. #: NiA Davys added on this CO: 0
compansalion as a resull of this change. o _— ys —
i [ Amount added by this change order: $40,021.92
THE CONTRACTOR pate 8129|1J
{ |
By _ S
Typed/Printed.Mame : R GE } 5
Typed/Prinled Tille o
RE;OMMENDED FOR EXECUTION:
/ . 7 County Commissioner Precincl 1 Dale
&7
/ . J T~z /A/f/ O APPROVED CJREQUEST APPROVAL
Projecl Manager Date
County Commissioner Precinct 2 Date
NIA O APPROVED CJREQUEST APPROVAL
Daﬁiy Engineer Dale
/ / f County Commissioner Pracincl 3 Dale
f”f / ”-a// O APPROVED CJREQUEST APPROVAL
’z / Pyégram Manager Date
Design Engi/ne{r's Seal:
County Commissioner Precinct 4 Date
Sea Revised Sheels O APPROVED CIREQUEST APPROVAL
- - S
K £ A= &) (A u
z _~County Judge Date

L
A&)ROVED
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CHANGE ORDER REASON(S) CODE CHART

1. Deslgn Error or Omission 1A. Incorrect PS&E
1B8. Other
2. Differing Sile Condilions 2A. Dispute resolulion (expense caused by conditions andfor resulting delay)
{unforeseeable) 2B. Unavailable materlal
2C. New development (conditions changing after PS&E completed)
2D. Environmental remedialion
2E. Miscellaneous difference in site conditions (unforeseeable)(item 9)
2F. Sile condilions allered by an act of nalure
2G. Unadjusted ulility (unforeseeable)
2H. WUnacquired Right-of-Way (unforeseeable)
21.  Addilional safety needs (unforeseeable)
2J. Other
3. County Convenience 3A. Dispute resolution (not resulling from error In plans or differing sile condilions)
3B. Public relations improvemant
3C. Implementation of a Value Engineering finding
3D. Achievemenl of an early project complation
3E. Reduction of fulure maintenance
3F. Additional work desired by the County
3G. Compliance requirements of new laws and/or policies
3H. Cos! savings opportunity discovered during construction
3l.  Implementation of Improved technology or beller process
3J. Price adjustment on finished work (price reduced in exchange for acceplance)
3K. Addition of slock account or material supplied by state provision
3L. Revising safety work/measures desired by the County
3M. Other
4, Third Party Accommodalion 4A. Failure of a third party to mest commitment
4B. Third party requested work
4C. Compliance requirements of new laws and/or policies (impacting third party)
4D. Other
5. Contractor Canvenience 5A. Conlractor exercises oplion o change the traffic conlrol plan
5B8. Contractor requested change In the sequence andfor method of work
5C. Payment for Parlnering workshop
5D. Additional safety work/measures desired by the contracior
S5E. Other
6. Unlimely ROW/Utilities BA. Right-of-Way not clear (third party responsibility for ROW)
6B. Right-of-Way not clear (County responsibility for ROW)
6C. Wiilities nol clear

6D.

Other




Williamson County Pass Through Financing

US 183 Riva Ridge Drive to SH 29
Willlamson County Project No. 09WC720

Change Order No. 31

Reason for Change

This project is part of the Pass Through Financing program between Williamson County
and TxDOT. As such, Williamson County will get reimbursed by TxDOT for project
costs based on the number of vehicles that travel the completed roadway. Therefore,
this change order provides payment for work related to the installation of two permanent
traffic counters that will track the number of vehicles that travel on Northbound and
Southbound US 183, just south of Riva Ridge Drive.

Following is a summary of the new items required for this Change Order.

Item Description Unit Qty
416-WC01 | DRILL SHAFT (RDWY ILLUM POLE) (30 IN) LF 16.00
432-2084 | RIPRAP (CONC)CL B)(4") CY 0.70
610-WC01 | INS RDWY ILL ASSEM (30') (SHOE-BASE) EA 1.00
610-WCO02 | INS RDWY ILL ASSEM (30") (T-BASE) EA 1.00

ASSIST TRAFFIC COUNTER PROVIDER WITH
999-0030 | INSTALL LS 1.00
999-0031 | RADAR VEHICLE SENSING DEVICE ASSEMBLY EA 2.00

This Change Order results in a net increase of $40,021.92 to the Contract amount, for
an adjusted total Contract amount of $15,439,974.58. The original Contract amount was
$14,677,727.84. As a result of this and all Change Orders to date, $762,246.74 has
been added to the Contract, resulting in a 5.2% net increase in the Contract Cost. No
additional days will be added to or deducted from the Contract as a result of this
Change Order.

HDR Engineering, Inc.

J. Paul Bowen, S.E.T
Resident Representative
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(312) 2581025
Fax (GI12) 2581026

PO. BOX 760
Cedar rrark, Texas 74630-U760

8/16/2011
Control No: 10151-04-063
Project: PTF 2009 (886)
County: Williamson
Highway: lUS 183

We at G. Carter Construclion Company, Inc. are pleased fo quote the bid items below on the above referenced project:

item No.| Bid Item Description Qly Unit Unit Price Extension
1 416-2029 | DRILL SHAFT (RDWY ILLUM POLE) (30 IN) 16 LF |$ 125.00 | $ 2,000.00

2 432-2084 | RIPRAP (CONC) (CL B) (4") 0.7 cY |$ 1,200.00 | $ 840.00
610-00x | INS ROWY ILL ASSEM (30") (SHOE-BASE) 1.0 EA | $  1,85000| $ 1,950.00

3A 610-x0x | INS ROWY ILL ASSEM (30") (T-BASE) 1.0 EA | $  2,700.00| § 2,700.00

4 xxx-xxxx | ASSIST TRAFFIC COUNTER PROV 1.0 LS | $ 325000 $ 3,250.00

5 xxx-x0x | RADAR Vehicle Sensing Device Assm 2.0 EA $ 13,50000] $ 27,000.00
TOTAL $ 37,740.00

These pricas do not include any Bond, Tralffic Control or Engineering. |f Bond is required, the General Contractor will
add 3 1/2% lo the Bid. These prices are contingent on being awarded all items bid.

G. Carter Construction Company, Inc. is a State Certified WBE and HUB.
If additional informalion is needed, please contacl me at (512) 258-1025.

Sincerely,

Dete Swuth

Pete Smith
Vice President
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WILLIAMSON COUNTY
ENGINEERING DEPARTMENT
3151 SE INNER LOOP
GEORGETOWN, TEXAS 78626

US 183

PERMANENT TRAFFIC COUNTERS
REQUEST FOR PROPOSAL

GENERAL CONDITIONS

1. PURPOQSE AND LOCATIONS

a) Purpose : The County's goal Is to accurately count amounts of vehicle traffic on roadways. The
County seeks proposals from firms that are tralned, experienced, and qualified In providing,

installing, and servicing parmanaent fraffic counters.

b) Logation : A permanent lraffic counter Is needed on US 183 approximatsly 3 miles south of SH 29.

2. SCOPE QF WORK

It Is the Intent of this contract to provide permanent traffic counters for Williamson County. The
contractor shall provide lraffic counters as described herein Including all labor, supplles, materials, and
equipment, and must meet all specifications and plans listed in this Request for Proposal.

3. |TEMS and PRICING

Proposal Items will Include the following:

Description Unit
. Quantity | Measure

Drill Shaft (Rdwy lll Pole) (30 In) 16 LF
Riprap (Conc) (CIB) (&) - T ~ 0.70 cY
ins Rdwy |Il Assem (30") (Shoe) 2 Each _
Asslst Trafflc Counter Provider with Installation of Counter Assemblles 1 lé’u"r‘np

| Radar Vehicle Sensing Device Assembly . L 2 Each
Radar Vehicle Sensing Davice (RSVD) 2 '
Surge Protector 2 N
40' Plgtall L 2 >t
Cabinet with Mounting Bracket . R . 2 o

_Wireless Modem o e . 2 o
Modem Cable __ ) R o 1.2 :
Solar Assembly _ 2 .
Baltery (Valve-Regulated, Galled-Electrolyte Batlery, MK Batlery 8G31 or pre-approved equal) 6 *

PERMANENT TRAFFIC COUNTERS
FOR US 183 PAGE 1 of 23

*Subsidiary to RVSD Assembly



Each RVSD Assembly consists of Instaliation of one (1) Radar Vehicle Sensing Device, one (1) Surge
Protector, one (1) 40" Pigtall, one (1) Cablnet with Mounting Brackets, one (1) Wireless Modem, one (1)
Modem Cable, one (1) Solar Assemblies, and threa (3) Batteries, Including all materials, equipment,
labor, tools, and Incldentals to complete the assembly and testing In accordance with the plans and

spacifications.

CAT|

GOVERNING SPECIFICATIONS
The following specifications will be applicable to this project and are identified as follows.

ITEM 416 Drllled Shaft Foundations

ITEM 432 Riprap

ITEM 610 Roadway lllumination Assemblies

ITEM WC-620 Electrical Conductors

ITEM 6011 Testing, Training, Documentation, Final Acceptance, and Warranty

ITEM 6013 Electronic Components

ITEM WC-0001 Radar Vehicle Sensing Device (RVSD) — Solar Powered with Cell Modem
Communlcation

ITEMWC-0002 Surge Suppression Model

PLANS

Plan Sheets for the Construction of Radar Vehlcle Sensing Devices: 605-614
Plan Sheels for the Construction of Poles, Pole Foundations and RVSD: 805-814

5. GENERAL NOTES

Install Solar Panel. Orient the solar panel for optimum exposure to sunlight (face to the south). Prior to
Installation, check the location to ensure there Is not overhead obstruction thet would block the solar

panel from recaiving full sunlight.
Install RVSD. Crient RVSD per manufacturer’s requirements.

Install Battery Cabinst, Batterles, Equipment Cabinet, Cables, Surge Protector, Modem and Mounting
Brackets

Install wireless modem and surge protector.

Pull cables in pole and cabinets. Verlfy all cables are installed correctly and connected to appropriate
equipment.

Configure sensor, wirelass modem and data cellector for communication over wireless network to
WiIlllamson County Central Maintenance Facllity.

Set up cell phone service under name provided by Willlamson County. The contractor will pay for
service until the installation is completed and Williamson County take ownership,

Verify the system is complete and functional per manufaclurer's specifications.
Provide testing, training, documaentation, final acceptance and warranty per Spacial Specification 6011.

Meet weekly with the Engineer to notify him or her of planned work for the upcoming week.

PERMANENT TRAFFIC COUNTERS
FORUS 183 PAGE 2 of 23



Equip all construction eguipment In roadway work with a permanently mounted 3600 revolving or strobe
warning light with amber lens. Light will have a minimum lens helght and diameter of 5 In. and mounting
height of not lass than 8 ft. above the roadway surface and be visible from all sldes. Attach al each side
of the rear end of the construction equipment an approved orange warning flag mounted nol less than 6
ft. above the roadway surface.

Overhead and underground utliities exist In the vicinily of the project. The exact location of underground
utilitles Is not known. Contacl the Texas Excavation Safely Systems (TESS) or DIG TESS at 1-800-
344-8377 or the area utllily companles for exact locations at least 48 hours before commencing any

work that might affect present utilities.

Remove all litter, constructlon debris and surplus material on the right of way within the project limits to
keep the |obsite in a neat and presentable condition at all times. Consider subsidiary to pertinent Items.

Protect all areas of the right of way which are not included In the actual limits of the proposed
construction areas from destruction. Exercise care to prevent damage to trees, vegetation, and other
natural surroundings, Areas not to be disturbed wlll be as directed. Restora any area disturbed as a
result of the Contractor's operations to a condition as good as, or better than baefore the beginning of

work.

All locatlons used for storing construction equipment, materlals, and stockplles of any type within the
right of way will be as direcled. Use of right of way for lhase purpases will be restricted to those
locations where driver sight distance lo businesses and side streel Intersections Is not obslructed and
at other locations where an unsightly appearance will not exist. At no time will materla! and equipment
be stored within State ROW without prior written approval from the Engineer, who will coardinate with
the Texas Department of Transportation.

ITEM 416
Stake alt pale foundation locations for approval before beginning drilling operations.

ITEM 432
Provide Class B concrete for riprap with 8° x 6" (W2.9 x W2.9) welded wire fabric relnforcement.

ITEM 610
Use materials from prequallfied material producers list as shown on lhe Texas Department of

Transportatlon (TxDOT) Construction Divislon’s (CST) Materials Producers List. See
hitp:/iwww.dot.slale.Ix.us/txdot_library/publications/producer list.htm for list of pre-qualified
manufacturars. Category is "Roadway lllumination and Electrical Supplies”.

Neatly stockplle the assemblies upon ramoval as directed at lhe Austin District Headquarter located
at 7801 N. |H 35.

Fabricate steal roadway illumination poles In accordance with TxDOT standards RIP-07 (Roadway
lllumination Poles — 2007). Poles fabricated according to RIP-07 require no shop drawings,

Alternate designs to RIP-07 or the use of aluminum lo fabricate poles wlll require the submission of
shop drawings.

Inspection of all completed work provided In the contracl will be performed. The Contractor will be
released from further maintenance If the work Is found to be sallsfactory. Parlial acceptance will be

made and will be In no way void or alter any Items of the contract.

ITEM 620
Do not use non-certifled persons to perform electrical work. Sea Itam 7.15 "Electrical

Requiremants" for additional delails.

PERMANENT TRAFFIC COUNTERS

FOR U3 183 PAGE3of 23



PERMANENT TRAFFIC COUNTERS

FOR US 183

Provide breakaway disconnecls in all breakaway poles Including ped poles and flashing beacons
installed within the project. Use Bussman HEBW, Littlefuse LEB, Ferraz-Shawmut FEB, or equal on
ungraunded conduclers. For grounded conductors, use Bussman HET, Liltlefuse LET, Ferraz-
Shawmut FEBN, or equal. These breakaway conneclors have a white colored marking and a

permanently Installed solid neutral.

ldentify the conductors, when two or more conduclors are present In cne condult or enclosure. Use
a tag with a single plastic strap as directed when the Identificalion tag with two plastic straps Is too
large for the cenductors. Each tag will indicate circult number, letter, or ofher Identification as shown

on the plans,

Bond grounding conductors which share the same conduit, junctlon box or structures together at
every accessible point In accordance with the Electrical Detall Standard Sheets and the latest

adition of the Natlonai Eleclric Code.

All wiring will be in accordance with the Nationa! Electric Code and the appropriate Texas
Department of Transportation standard sheels.

PAGE 4 of 23



SPECIAL SPECIFICATION

WC-620
ELECTRICAL CONDUCTORS
1. Description. Furnish and place selactrical conductors, except conductors specifically covered by other .
items.
2, Materials. Provide new materlals that comply with the detalls shown on the plans and the requirements

of this Iltem. Use stranded insulated conductors that are rated for 600 voits; approved for wet locatlons; and
marked In accordance with UL, NEC, and CSA requirements. Furnlah electrical conductors In accordance with

DMS-11040, “Electrical Conductors.”

Provide electrical conductors from manufacturers prequalified by the Depariment. The Trafflc Operations
Division maintains a lIst of prequalified electrical conductor manufacturers.

Ensure that all grounding conductors slze AWG No. 8 and larger are stranded, except for lhe grounding
electrode conductor, which will be a solid conductor.

Use while insulation for grounded (neutral) conductors, except that grounded conductors AWG No. 8 and
larger may be black with white tape marking at avery accesslble locatlon. Do not use white insulation or
marking for any other conductor except control wiring spaclfically shown on the plans.

Ensure thal Insulated grounding conductors are green except that insulated grounding conductors AWG No. 8
and larger may be black with green tape marking at every accessible location. Do not use green insulation or
marking for any other conductor except control wiring speclfically shown on the plans.

3. Construction. Splice conductors only in Junction boxes, ground boxes, and transformer bases, and In
poles and structures at the hand holes. Splice as shown on the plans. Do not exceed the manufaclurer’s
recommended puliing tension, Use lubricant as recommended by the manufacturer, Install conductors In

accordance with the NEC.

Make insulation resistance tasts on the conductors prior to making final connections, and ensure that each
continuous run of Insulated conductor has a minlmum DC resistance of 5§ megohms when tasted at 1,000 volts
DC. The Englnser may require verification testing of all or part of the conductor system. The Engineer will
witness these varification tests, Replace conductors exhiblting an Insulation resistance of less than 5

megohms.

4. Measurement and Payment. The work performed and materials furnished in accordance with this Item
will be will be subsidiary to pertinent ltems, including furnishing, insatalling, and testing elactrical conductors and

for equipment, labor, tools, and incidentals.

SPECIAL SPECIFICATION
6011
Testing, Tralning, Documaentation, Final Acceptance, and Warranty
1. Dascription. Perform or furnish tesling, training, documentation, final acceptance, and warranty on the

applicable equipment or systems,

PERMANENT TRAFFIC COUNTERS
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2. Testing. Uniess otherwise shown on the plans, perform the following tests on the applicable equipment or
systems.

A. Test Procedures Documentation. Provide 5 capies of the tasl procedures and blank data forms 60
days prior to tesling for each test required con this project. Include the sequence of the tests In the
procedures. The Engineer will approve test procedures prior to submisslon of equipment for lesls.
Conduct all lests In accordance with the approved test procedures.

Record test data on the data forms, as well as quantitalive results. Ensure the data forms are signed by
an authorized representative (company officlal) of the equipment manufacturer. Submit 1 copy of the
completed and signed data forms for acceptance or rejection of the test or equipment.

B. Design Approval Test. Conduct a Design Approval Test on randomly selected units from the prototype
design manufacturing run. If only 1 design prototype is manufactured, perform this test on that unit. If
supplyling multiple types of the equipment, provide and test a sample of each type.

Cortification from an independent testing laboratory of a successfully complated Dasign Approval Test
Is acceptable. Ensure that the testing by this laberatory is performed in accordance with the
requirements of this specification. Failure of independent testa to comply with the requirements of this
specification will be grounds for rejection of any certification.

Notify the Engineer 10 working days before conducting this tesling. The Depariment may witnass all the
tests. Perform the following tests:

1. Powar Service Transients. The equipment shall meet the performance requirements, specified in
the parent specification, when subjected to the power service translents as specified in Saction
2.2.7.2, "Translent Tests (Power Service)" of the NEMA TS 2 standard, latest edition.

2. Temperature and Condensation, The equipment shall meet the performance requirements,
specified In the parent specification, when subjected to the following conditions In the order
spacifiad below:

« Stabilize the equipment at -30°F and test as spacified In Sections 2.2.7.3, "Low-Temperature
Low-Voltage Tests"” and 2.2.7 4, "Low-Temperalure High-Voltage Tests" of the NEMA TS 2
standard, latest edition.

s Allow the equipment to warm up to room temperature in an atmosphere having relative humiditly
of at least 40%. Operate the equipment for 2 hr., while wet, without degradation or fallure.

e Stabllize the equipment at 165°F and test as specified In Sections 2.2.7.5, “High-Temperature
High Voltage Tests" and 2.2.7.6, "High-Temperalure Low-Voltage Tests" of the NEMA TS 2

standard, latest edition,

3. Relatlve Humidity. The equipment shall mest the performanca requirements, specified in the
parent speclfication, within 30 min. of belng subjected to a temperature of 165°F and a relative

humidity of 18% for 48 hr.

4. Vibratlon. The equipment shall show no degradation of mechanical siructure, soldered
components, or plug-in components and shall operate In accordance with the manulacturer's
equipment specifications after belng subjected to the vibratlon tests as described in Section 2.2.8,
"Vibration Test” of the NEMA TS 2 standard, latast edltion.

5. Power Interruption. The equipment shall meet tha performance requirements, specified In the
parent specification, when subjected to nominal input voltage variations as speciflad in Section
2.2.10 "Power Interruption Test" of the NEMA TS 2 standard, latest edition.

PERMANENT TRAFFIC COUNTERS
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C. Damonstration Teat. Conduct a Demonstration Test on applicable equipment at an approved
Contractor facllity. Notify the Enginaer 10 working days before conducting this testing. The Department
may witness all the tests. Perform the followIng tests:

1. Examination of Produat. Examine each unit carefully to verify that the maierials, design,
construction, markings and workmanship comply with the requirements of the parant spaclfication.

2. Continuity Tests. Check the wiring to determine conformance with the requirernenfa of the
appropriate paragraphs in the parent specification.

3. Operatlional Test. Operate each unit for at least 15 min. to permit equipment temperature
stabllization and an adequate number of performance characteristics to ensure compliance with the

requirements of the parent specHication.

D. Stand-Alone Tests. Conduct a Stand-Alone Test for each unit after installation. The test shall exerclse
all stand-alone (non-network) functional operations. Notify the Enginser 5 working days before
conducting this test. The Department may witness all the tests.

E. System Integration Test. Conducl a System Integration Test on the complste functional system.
Demonstrate all control and monitor functions for each system component for 72 hr. Supply 2 copies of
the System Operations manuat before the System Integration Test. Notify the Engineer 10 working
days before conducting this testing. The Department may wilness all the tests.

F. Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system.
Demeonstrate all control, monitor, and communication requirements for 90 days. The Englneer will
furnish a Letter of Approval slating the first day of the Final Acceptance Test. The completion of the
Final Acceptance Test occurs whan system downtima due to machanical, electrical, or other
malfunctions to equipment furnished or installed does not exceed 72 hr. and any individual points of
fallure identifled during the test period have operated free of defects as required In Article 2.G.5.

G. Consequences of Tesat Fallure. If a unit fails a test, submit a report describing the nature of the fallure
and the aclions taken to remedy the situation prior to modification or replacement of the unit. If a unit
requires modification, correct the fault and then repeat the test until successfully completed. Correct
minor discrepancies within 30 days of written notice to the Englnaer. If a unit requires replacement,
provide a new unlit and then repeat the test untll successfully completed. Major discrepancies that will
substantially delay receipt and acceptance of the unit will be sufficient cause for rejection of the unit.

If a fallure pattern develops in similar units within the system, implement corrective measures, Including
modification or replacement of units, to all simlilar units within the system as directed. Perform the
corrective measures without additional cost or extenston of the contract period.

1. Consequences of Deslgn Approval Test Failure. If the equlpment fails the Design Approval Test,
corract the fault and then repeat the Design Approval Test until successfully completed.

2. Consequences of Demanstration Test Failure. if the equipment falils the Demonstration Test,
correct ihe fault and then repeat the Demonstration Test untll successfully completed.

3. Consequences of Stand-Alone Test Fallure. If the equipment falls the Stand-Alone Test, correct
the fault and then repeat the Demonstration Test untll successfully completed.

4. Consequence of System Integration Test Fallure. If the equipment fails the System Intsegration
Test, correct the fault and then repeat the Systems Integration Test until successfully completed.

PERMANENT TRAFFIC COUNTERS
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5. Gonsequences of Final Acceptance Test Failure. If a defect within the system [s detecled during
the Final Acceptance Test, document and corraect the source of failure. Once corrective measures
are taken, monilor the point of failure until a consecutive 30 day perlod free of defects is achieved.

If after complation of the Initial test period, lhe syslem downtime exceeds 72 hr. or individual points
of fallure have not operated for 30 conseculive days free of defects, extend the test period by an
amount of time equal to the greater of the downtime In excess of 72 hr. or the number of days
requirad to complete the performance requirement of the indlvidual point of failure,

3. Training. When required on the plans, provide & minimum of 24 hr. of Instruction to 10 designated
personnal in the operation and maintenance procedures of equipment or systems installed. Provide the
tralning during installation, tesling, and intagration. Provide the training through practical demonstrations,
seminars, and other related technlcal procedures.

Furnish a training sesslon agenda, a compiete set of training materlal (manuals and schematics), and the
names and quallfications of proposed Instructers for approval 60 days before the tralning, Provide a
training location. Provide 1 copy of the course material for each person. Provide training In the following
areas of interest and as shown on the plans:

» The “Hands-on" operation for each type of equipmant.
» Explanation of all system commands, their function and usage.
* Required preventalive maintenance procedures.
¢ Al equipment servicing procedures.
¢ System "troubleshooting™/problem Identification procedures.
4, Documentation, Provide "as-bullt” documentation for the entire system and all of its Individual

components. Supply 1 mylar reproduclible copy of the wiring diagrams. Supply 3 coples of the following In a
manual for each equipment component:

s Complete and accurate schematlc diagrams.

+ Complete and accurale cabinet, enclosure, and bullding wirlng diagrams.

e Complete installation procedures.

» Complete performance specifications (functional, electrical, mechanical and environmental) on the unit.

¢ Complete parts list In¢cluding names of vendors for parts not Identiflad by universal part numbers such
as JEDEC, RETMA, or EIA.

¢ Plctorlal of component layout on circult board.

« Complete maintenance and trouble-shooling procedures.

s Complete stage-by-stage explanation of circuit theory and oparation.
¢ Complete and detailed system opserations manuals. '

Furnish addltional Information as shown on the plans.

5. Final Acceptance. Final acceptance is made when all work (s complete, the system has successfully
completed all test requirements, and the Engineer, in writing, accepts all work for the work locallons In the
Contract In accordance with Item 5, Article 8, “FInal Acceptance.” Final acceptance relieves the Contractor

from further Contract responsibilities.
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6. Warranty. Guarantee equipment furnished and Installed to perform according to the manufaclurer's
published specifications. Warrant equipment against defects or failure in design, materials, and
warkmanshlp in accordance with the manufacturer's standard warranty. Supply equipment with no less
than 85% of the manufacturer's warranty remaining on the date that equipment Involces are submitted for
final payment. Any equipment with less than 95% warranty remaining will be rejected.

The Contractor shall warrant or guarantee all such electronic, electrical, and mechanical equipment,
materlals, technical data, and products furnished and installed for a period of 1 year after final acceptance
of the project by the Department. The Contractor's warranty or guarantee shall provide for the “on-site”
repair or replacament, at the Contractor's option, within 2 working days and at no cost to the Department.

Once the Contractor's warranty or guarantee explires, assign to the Department any manufacturer's
standard warranty or guarantee coverage stlll remaining on all such electronic, electrical, and mechanical
aquipment, materials, technical data, and products furnished for and installed on the project. Repair or
replace defeclive equipment, at the manufacturer's option, at no cost to the Depariment.

7. Measurement and Payment. The work parformed, materials furnished, equipment, labor, tools, and
incldentals will not be measured or pald for direclly, but will be considered subsidiary (o items of the

Contract.

SPECIAL SPECIFICATION
6013
Electronic Components

1. Description. Use eiectronic components to manufactura slectronic equipment.

2, Materlals and Construction Methods. Use elactranic components that comply with Elactronlic Industries
Association (EIA) and Jolnt Electronic Device Englineering Councll (JEDEC) Specifications. Provide
Industry standard electronlc components avallable from several manufacturers. When special monolithic
integrated circulls are nacessary for cost-effactive designs, waiving the multl-source requirementis will be

as dlrected.

Deslgn the elactronic circultry to ensure an adjustment range from normat adjustment settings of variable
components. Provide a range of adjustment to compensate for composite varlations In the associated
clrcuitry due to changes in part values durlng the normal or spacified life of the device. Ensure the range of
adjustment can compensate for varlations in replacement parts within the specified tolerances. Unless
otherwise shown on the plans, design the components to be under operating conditions 24 hr. a day for 10
yr. Derate electronic components by 20% with regard to ambient temperature, applied voltage, and power

dissipation.

On slectronic components welghing more than 2 oz., use supports other than the component’s pins or
elactrical conneclors. Solder electronic components of 2 or more leads In place. Mark the circult reference

symbol next to the component.
Meet the above requirements and satisfy the following specific requirements for the different components:

A. Capacltors. Provide Industrial grade capacitors. Insulate the capacitors. Mark capacitors with their
capacitance value, working voltage, and polarity.

Provide capacltor encasements resistant to cracking, peeling, and discoloration due to humidity and
changes in temperature. Provide electrolytic capacitors capable of operating at least 185°F. Do not
use eleclrolytic capacitors of leas than 1.0 microfarad.
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Use a clamp or fastener to support a capacitor to avold damage by shock or vibration. Use a
capacltor with a specific ripple or AC vollage rating, if possibly subjected to a ripple voltaga In excess
of 10% of the actual DC voltage across the capacilor. Use an aluminum eleclrolytic capacitor only
when cantinually energized.

B. Dlodes. If low forward drop Is required in logic circult applicatlons, furnish justification for use of
Germanium diodes prior to Incorporatlon In the deslgn. Mark diodes wilth the JEDEC part number,
using an industry approved color code or clearly legible printing. Indicate the diode polarily on the
dlode case by the use of the dlode symbol, by the 360° band on the cathode end, or by the shape of

case.
C. Indicators. Use solid-state (LED) Indicators with a useful life at least 25,000 hr,

D. Integrated Circults, Print the manufacturer's part number and any information required to install the
integrated circull assembly upon the package. Test Integrated circuits with at least 1 test from each

group below:

1. Group1
[0 Stabilization Bake
{1 Temperature Cycling
] Power Burn-in

2, Group 2
[J Functional tesl wilh the device at the manufaclurer's maximum specified lamperalure

[ Static and dynamic test per manufaclurer's dala sheet

E. Potentlometers and Rheastats. Use industrial grade potentlometers. Use potentiometers with a
powser rating at least 100% greater than the maximum power requirements of the circuit.

F. Printed Clrcult Boards.

1. Design, Fabricatlon and Mounting. Use NEMA Grade G-10 glass epoxy or equivalent for
printed circuit boards (refer to NEMA Publications No. L1 1-1982, Industrial Laminated
Thermoselting Products). Provide a nominal thickness of 1/32 In. for circuit boards not exceeding
2 in. in any dimenslon. Provide a nominal thickness of 1/18 in. for circuit boards exceeding 2 In. in

any dimenslon.

Coat the printed circult board assembly with a protective coaling to combat mildew, molsturs,
and fungus. Piate Ihe through holes {hat carry electrical conneclions from one side of the board
to the other. Use 1 oz./sq. f. of copper 1o plate through holes, Use non-corrosive materlal for
electrical mating surfaces.

Design and fabricate prinled circull boards and the mounting of parts and assemblies in

accordance with MIL-STD-275 (iatest revision) except as follows:

[J Mounl semiconductor devices on spacers or fransipads If the device dlsslpates morae than
250 mW. or if the case temperalure will rise 20°F above ambient.

[J Remova resldual flux from the printed clrcuil board.

(O Provide a resistance between any 2 Isolaled, Independent conductor paths of at least 100
megohms whan a 500 VDC potenlial is applied.

Mark operating circuit components mountad on the circuit boards. Reference the identifying
characters o their respeclive componeants in the schematic diagram and in the paris list.
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2. Soldering. Hand solder in accordance with MIL-STD-55110, Use of automatic flow soldering is
acceptable.

G. Relays. Install dlodss across the colls for transient suppression in OC relays. Provide replaceabls
relays that do not require speclal tools for replacement.

H. Reslistors. Use fixad composltion Insulated resistors In accordance with the performance requirements
of MIL-R-11. Provide Industrial grade resisiors with a 15 yr. design life. Mark with their resistance value,
using EIA color codes or industry approved marking technique.

Use resistors with a 10% tolerance or better and a resistance variation of no mora than 5% over the
temperature range 0°F to 165°F. Do not use resistors with a power rating greater than 2 w., unless
special ventilatlon or heat sinking is provided. Insulate these resistors from the printed circult board.

I. Transistors. Use JEDEC registered transistors. Mark the JEDEGC part number on the case.
Designate the emitter or collector by use of an industry approved marking lachnique,

J. Tranaformers. Mark transformars with the manufacturer's parl number on the case or frame, using a
Radlo-Electronics-Television Manufacturers Assoclation (RETMA) color code or numbered In a manner

to facliitate proper Installation.
K. Switches. Derate switch contacts 50% from their maximum current ratings.

3. Measurement and Payment. The work performed, matarials furnished, equipment, labor, tools, and
incidentals will not be measured or paid for directly, but will be subsidiary to the items of the Contract.

SPECI|AL SPECIFICATION
WC-0001
Radar Vehlicle Sensing Device (RVSD) — Solar Powered with Cell Modem Communication

1. Description. Furnish and install overhead microwave vehicle detection system as shown In the plans, as
detailed in the special specifications and as directed. Provide all equipment required to Interface with an
existing/proposed Infrastructure as subsidiary.

Ensure after the setup, there are no external tuning controls of any kind, which will require an operator.

Furnish all new equipment and component parts of the latast proven design and manufacture, and in an
operable condition at the time of delivery and Installation. Provide all parts that are of high quality

workmanship.

Provide design to prevent reversed assembly or improper installation of connectors, fasteners, elc.
Design each item of aquipment lo protect personnei from exposure to high voltage during equipment
operation, adjustments, and malntenance.

Include licenses for all equipment, where required, for any software or hardware in the RVSD system.
Provide all RVSD from the same manufacturer.

Provide RVSD firmware that is upgradeable by external local or remote download.
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2. Materials. Ensure the RVSD Is easy to install and will automatically configure up to 10 lanes by
determining lane boundaries, concrete or metal barriers and detection threshoids. Ensure sensor will
automatically configure the number of lanas In the presance of barrlers, medlans and work zones. Ensure
sensor will automatically calibrate vehlicle speed, detection levels, and sensilivily. Ensure the RVSD
detecls vehicle volume, spssd and occupancy in all weather conditions without performance degradation.
Provide RVSD that operates In side-fire inslallations. Ensure Ihe RVSD is remote accessible; provides
multiple connactivity options for easy integration into the existing system, and supports the
communications protocols identified in Section 2.D "Communication”. Ensure the RVSD is manufactured
to the strictest industry standards to ensure product qualily and minimizes the risk of unit failure.

Provide the RVSD that requires lgss than 10 of the largest vehicles expected on the roadway be allowed
to pass the RVSD and tunes out stationary ob|scts, such as traffic barriers and retalning walls, prior to

complating the configuration,
Provlde documentation on the auto-conflguration and aulo-calibrallon processes.

Provide an RVSD that does not cause Interferance or alter the performance of any known equipment.

A. Sensor Performance. Ensure the RVSD provides accurate, real-time volume, average speed and
occupancy data. Ensure the RVSOD provldes user configurable sattings for a collection interval from 20
gec. to 15 min. and polling intervals from 20 sec. to 1 hr. Ensura the detlections are comsclly
calegorlzed Into a minimum of 8 user definable length-based classlfications. Ensure vehicle
deteclions occur at a range of 9 ft. to 250 ft. Detections within this range must be accomplished
simultaneously and maintain the accuracles as required in this gectian. Ensure the RVSD unit or
accompanying field equlpment provides a minimum of 48 hours of local starage for detection Interval
settings of 20 seconds to 15 minutes in local storage to reduce data loss during communications
outages. Ensure the RVSD transfers locally stored data to the Traffic Management Center's
Transportatlon Sensor System (TSS) when communicatlon Is restored.

Ensure the RVSD maintains accurate performance in all weather conditions, Including rain, freezing
raln, snow, wind, dust, fog and changes in temperature and light. Ensure RVSD operalion continues
In raln or snow up 1o 4 In. per hour, and the device wlll not experlence degraded performance when

encased In 1/2 in. of ice.

Ensure side-fire volume data Is accurate within 5% of actual for any direction of travel In nominal
conditions. Ensure individual lane accuracy s within 10% of actual during nominal condltions.
Nominal conditions exist when trafflc Is flowing at speeds greater than 10 miles per hour, with less
than 10% truck traffic per lane and al ieast 30% of each vehicie visible above roadway barrlers for
true sensor deteclion.

Ensure side-fire average speed data is accurate within 5 MPH for any dlrection of traffic for all
conditions involving more than 16 yehicles In an averaging interval. Ensure speed accuracy for
Indlvidual lanes is within 10 MPH of actual for all traffic condilions and similar intervals. Provide true
speed detection without the requirement to enter average vehicle lengths for the speed calculation.
To achleve the specified accuracy In a varlety of conditions, the resolulion shall not be larger than ten
ft. null to null and four ft. at the half-powaer level. This reduces the problem of vehicle rasponsas being
drowned out by brighter vehicles In adjacent lanes and improves parformance for moving and stopped
vehicles near barriers.

Ensure occupancy data Is accurate within 10% of actual for any direction of travel when occupancy is
less than 30%. For example, if the true occupancy in a lane is 20%, the measured occupancy must
be between 14% and 26%. Ensure lane occupancy is accurate within 20% in similar conditions.

Ensure classification data is accurately determined for 90% of detected vehicles.
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Provide test data, using methods required in Section 3.G.3, demonstrating or proving performance,

B. Performance Maintenance. Provide RVSD thatl does nol require cleaning or adjustment to malntain
parformance. Ensure It does not rely on battery backup to store configuration information. Ensure the
RVSD, once callbrated, does not need recallbration to maintain performance over entire operational
temperature range uniess the roadway configuration changes. Provide remole connectivity to the
RVSD to allow operators to change the unit's configuration, update the unit's firmware programming
and recallbrate the unit automatically from a centralized facility.

C. Cabling. Supply the RVSD with a conneclor cable of the appropriate length for each Installation site.

Ensure the connector meets the MIL-C-26482 specification. Provide an environmentally sealed shell
backshell that offers excellent immersion capability, and Is designed to interface with the appropriate
MIL-C-28482 connector. Encase all conductors that interface with the connector In a single jacket
and ensure the outar diameter of this jackel is within the backshell's cable O.D. range to ensure
proper sealing. Ensure the backshell has a clampbar style strain rellef with enough strength to
support the cable slack under extreme weather conditions. Provide the MIL-C-26482 connectar that

provide contacts for all data and power connection.

If communlication Is conducted over the RS-485 or RS-232 bus, the communication cable must be
Belden 89331 or an equivalent cable with tha following spscifications:

Shielded, twisted palrs with a draln wire

Nominal Capacitance Conductor to Conductor @ 1Khz <= 26pF/F{
Nominal Conductor DC Resistance @ 68°F <= 15 ohms/1000Ft
Single continuous run with no splices allowed

Terminated only on the two farthest ends of the cable

D. Communication. Ensure that the RVSD provides communication options that Include RS-232, RS-
485 or TCP/IP. Provide a RVSD which has the ability to support a variety of baud rates from 8600 to

115200.

The RVSD shall provide two or more communication ports that can be accessed simultaneously using
any RVSD-supported protocol. This wlill enable multiple operators to collect data from the RVSD at
the same time withoul Interrupting or interfering with each other,

Ensure the RVSD provides bullt in RS-232, RS-485 and an Internal serlal communlication port. Each
communication port must support all of the following baud rates: 9600, 18200, 38400, 57600 and
115200. Additionally, the RS-232 port must be full-duplex and must support true RTS/CTS hardware
handshaking for interfacing to various communication devices.

Interval Data Packets. The RVSD must produce Interval data packets contalning, as a minimum:
* One or more detection zones of data per packet

e Sensor ID
s 32-bit or larger time stamps in one sacond or smaller increments that indlcate the end of time

interval

Total volumes of more than 85538 (necassary for time intervals greater than 10 minutes)
Speed values In either "Miles Per Hour” or "Kllometers Per Hour"

Occupancy In 0.1 parcent Increments

Volume In up to eight iength based vehicle classification bins

Volume In up to fifteen speed binsg (bin by speed)

Volume for both directions of traffic (bin by direction)

As part of this item, a wireless cellular modem shall be Included for communications to the RVSD.
This modem shall be capable of operating on either the Sprint, Verizon, or AT&T networks within the
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specified project limits, Direction wiif be given upon purchase as to what service the modem should
be configured for,

Event Data Packets. The RVSD must produce Interval data packets containing, as 8 minimum:

» Sensor D
» 32-bit time stamps in 2.5 miliisecond increments or less that indicate the time the vehicle left the

detection zone
» Spead values in either "Miles Per Hour" or “Kilometers Per Hour"
¢ Resolution of vehicle duration In the detection zone in 2.5 ms increments or [ess
» Up to elght length based vehicle classification bins

Data Buffering. The RVSD shall store 24,000 (or more) Interval (bin) data packets that record
volume, average speed, sighty-fifth percentile speed, occupancy, and class for each detection zone
wilh at least ten zones and no groups per packet In non-volatlle memory.

E. Operating Syatem Software. Provide the RVSD to also inctude graphical user interface software
that displays all configured lanes and provides visual representalion of all detected vehicles. The
graphical Interface must operate on current department core operaling system software. The
software must automatically select the correct baud rate and serial communication port from up to 15
serial communication ports. The software must also operate over a TCP/IP connection and support a

dlal-up modem connection.

When required to interface with Traffic Managemeant Center sofiware, the RVSD system software
must meet Transportation Sensor Subsystem Protocol raquirements as documented In latest varsion
available on the Department's wabsite.

The software must give the operator complete control over the configuration process.

The operator must have the abllity to save the conflguration information to a file or reload the RVSD
configuration from a file using the graphical user interface sofiware.

Using the installation software the operator must be able to:
» easily change the baud rate on the sensor by selecting baud rates from a drop-down liat

add response delays for the communication ports to allow for communication stabllization.

* switch between data pushing and data polling, and
* change the RVSD's seftings for Flow Cantrol from nona to RTS/CTS and vice versa.

The operator must be able to upload new firmware into non-volatile memory of the RVSD over any
supported communication channel including TCP/IP networks.

F. Software. Provide any and all programming and software required to support the RVSD system,
Install the programming and software in the appropriate equipment at the time of acceptance testing.
Complete and pass acceptance testing using a stable release of the programming and software

provided.

Provide software update(s) free of charge during the warranty perlod.

Q. Manufacturing Requirements. Ensure the assembly of the units adheres to industrial electronic
assembly practices for handling and placement of components.

The RVSD must undergo a rigorous sequence of operational testing to ensure product functionality
and reliability. Include the following tests:
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» Funclionality testing of all internal subassemblles
e Unit level burn-in tesling of 24 hours duration or greater
« Flnal unit functionality testing prior to shipment

Provids test results and all associated data for the above testing, for each purchased RVSD by serial
number. Additionally, maintain and make avallable manufacturing quality data for each purchased

RVSD by serial number.

Externally, the RVSD must be modular in design to facilitate easy replacement In the field. Ensure the
total weight of the RVSD does not excesd 5 Ibs.

Ensure all external parls are protected against corroslon, fungus growth and molsiure delerioration.

H. FCC. Ensure the RVSD has Federal Communications Commission (FCC) certification. Display the
FCC-ID number on an external label. Ensure each RVSD is Faederal Communications Commission
(FCC) cortlfied under CFR 47, Part 15, sactlon 15.245 or 15.240 as a field disturbance sensor.
Display this certification on an external label on each device according to the rules set out by the

FCC.

Provide the RVSD system that Is FCC certified under Part 15, Subparnt C, Section 15.245 or 15.249
for low-power, unlicensed, continuous radio transmitter operation. Assure that the RVSD system will
not cause harmful interference to radio communication In the area of installation. (f the operation of
the RVSD system causes harmful intarference, corract the interfarence at the Conlractor's expensa.

Provide the RVSD {hat lransmits In the 24.00 - 24,25 GHZ frequency band and meets the power
transmission and fraquancy requirements specified under sactions 15.245 and 15,249 of CFR 47
across the operating temperature of the device and over time as the sensor ages.

Provide documentation proving compliance to all FCC specificatlons.

I.  Support. Ensure installers and operators of the RVSD are fully trained in the installation, auto-
configuration and use of the device.

The manufacturer must thoroughly train installers and operators to correctly perform the tasks
required {o ensure accurate RVSD performance. The amount of tralning necessary for each project
will be determined by the manufacturer (not less than 4 hours) and must ba Included, along with
training costs, in the manufacturer's quote. (n addition, provide technical support to provide ongolng

operator assistance.

J. Power Requlrements. Provide the RVSD that operates either at 12 VDC to 28 VDC via a solar
power assembly to be Included as part of this item. The solar power plant shall be capable of
providing safe and reliable power generation for 12 volt DC powered equlpment vithout assistance of
commercial AC power. The system shall be a rugged, corroslon resistant and low maintenance
design with a minimum of five days batlery bank autonomy and solar array maintaining a 1% annual
statistical loss of load probabllity for the site location. Items Included in the assembly shall include at
minimum, solar pansls, mounting brackets, cabinet, solar controller, batteries, and circuil breakers.

K. Wiring. Provide wiring that meets the requirements of the Natlonal Elactric Coda. Provide wires that
are cut to proper length before assembly. Provide cable slacks to facilitate removal and replacement
of assemblies, panels, and modules. Do not double-back wire to take up slack. Lace wires neatly into
cable with nylon lacing or plastic straps. Secure cables with clamps. Provide service loops at

connections.
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L. Transient Suppression. Provide DC relays, solenoids and holdIng coils that have diodes or othar
protective devices across the coils for translent suppression.

M. Power Service Protection. Provide equipment lhat contains readlly accessible, manually re-settable
or replaceabls circult protection devices (such as circult breakers or fuses) for equipment and power
gource protection.

Provide and size circuit breakers or fuses such that no wire, component, connector, PC board or
assembly must be sublected to sustained current In excess of thelr respective design limils upon the
failure of any single circuit element or wiring.

N. Fall Safe Provision. Provide aquipment that is designed such that the failures of the equlpment will
not cause the failure of any other unit of equipment. Ensure automatic recovery from power failure will
be within 15 sec. after resumption of power.

0. Mechanical Requiraments. Enclose the RVSD in a Lexan polycarbonate, ultraviolel resistant
material. The unit must be classified as waterlight according to the NEMA 250 Standard.

Provide the RVSD that will withstand a drop of up to 3 f. without compromising its functional and
structural integrity.
Do not use silicone gels or any other material for enclosure sealing that will deteriorate under

prolonged exposure to ultraviolet rays. Ensure the overall dimensions of the box, including fittings, do
not exceed 13 In. x 9 In. x 8 In. Ensure the overall weight of the box, Including fittings, does not

exceed 15 Ibs.
Coat all printed circult boards with a clear-coat moisture and fungus reslstant materlai (conformal
coaling). '

Ensure external connection for telecommunications and power be made by means of a single military
style multi-pin connector, keyed to preclude Improper connection,

1. Modular Design. Provide equipment that s modular [n deslign to allow major portions to be
readily replaced in the field. Ensure modules of unlike functions are mechanically keyed to
prevent insertion into the wrong socket or connector.

Identify modules and assembiles clearly with name, modal number, serlal number and any other
pertinent information required to facilitate aquipment malntenance.

2. Connectors and Harnesses. Provide external connections made by means of connectors.
Provide connectors that are keyed to preciude Improper hookups. Color code and appropriately
mark wirgs to and from the connectors.

Provide connecting harnesses of appropriate length and terminated with matching connectors for
interconnection with the communicatlons system equipment,

Provide pins and maling connectors that are plated to Improve conduclivily and resist corroslon.
Cover connectors utllizing solder type conneclions by a plece of heat shrink tubing securely
shrunk to insure that It protects the connection.

3. Environmental Requirements. Provide RVSD capable of continuous operation over a
temperature range of —35°F to +165°F and a humldity range of 5% to 95% (non-condensing).

3. Construction.

A. General. Provide equipment that utilizes the latest available techniques for design and construction
with a minimum number of parts, subassemblies, circults, cards, and modules to maximize
standardization and commonality.
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B. RF Design. The circuitry shall be vold of any manual tuning elements that couid lead to human error
and degraded performance over time. All transmit modulated signals shall be generated by means of
digilal circuitry, such as a direct digital synthesizer, that Is referenced to a frequency source that is at
least 50 parts per milllon (ppm) stable over he specifled temperature range, and ages less than 6
ppm per year. Any upconversion of a digitally-generated modulated signal shall preserve the phasse
stability and frequency stabllity Inherent in the digitally-generated signal. These spacifications ensure
that, during operation, the RVSD slrictly conforms to FCC requirements and that the radar signal
quallty is maintained for preclse algorithmic quality.

C. Mounting and Installation. Install lhe RVSD according to manufaciurer’s recommendations to
achieve the spacified accuracy and reliability.

Verify, with manufacturer asslstance, the final RVSD placement if the RVSD Is to be mounted near
large planar surfaces (sound barrler, building, parked vehicles, etc.) that run parallel to the monitored

roadway.

Include, at a minimum, radar detector unit, enclosures, conneclors, cables, Junction box, mounting
equipment and hardware, controller Interface boards and assemblies, local and remote software,
firmware, power supply units and all other support, calibration, and test equipment for the RVSD

system.

Furnish the RVSD with bracket or band designed to mount directly to a pole or overhead mast-arm or
other structure. Ensure the mounting assembly has all stainless steel, or aluminum construction, and
supports the load of the RVSD. Incorporate for the mounting assembly a mechanism that can be
tiited in both axis, then locked into place, to provide the optimum area of coverage. Ensure the
mounting bracket is designed and installed to prevent sensaor re-positioning during 80 mph wind

conditions.

Proper placement, mounting height and crientation of the RVSD systems are critical to the overall
performance and accuracy of the systams and must conform to the manufacturer's published
requirements for the system provided. Install the RVSD units as shown on the plans, Analyze each
proposed pole locatlon to assure that the RVSD instaliation will comply with the manufaciurer's
published Installation instructions. Advise ihe Engineer, before any trenching or pole installation has
taken place, of any need to move the pole from the location indicated in the plans In order to achleve
the specified detector performance. Confirm equipment placement with the manufacturer before

installing any equipment.

Ensure alignment, configuration and any calibration of the RVSD takes less than 15 minutes per lane
once mounting hardware and other Installation hardware are In place. Install RVSD units such that
each unit operates Independently and that detectors do not Interfere with other RVSD units or other

equipment [n the vicinity.

D. Electronlc Components. Provide slectronic compenents in accordance with Speclal Specification,
"Elgctronic Components”.

E. Mechanical Components. Provide external screws, nuts and locking washars that are stainless
stesl. Provide parts made of corrosion resistani material, such as plastic, stainless steel, anodized
aluminum or brass. Protect materials from fungus growth and moisture deterioration. Separate
dissimilar metals by an inert dlelectric material.

F. Documentation Requirements. Provide documentation in accordance with Aricls 4, Special
Specification, “Testing, Training, Documentation, Final Acceptance, and Warranty".

G. Testing. Perform testing in accordance with Article 2, Speclal Specification, "Testing, Tralning,
Documentation, Final Acceptance, and Warranty.” Test all RVSD to ensure that thay comply with all
FCC and Department specifications.
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Supply a medical statement as to the safeaty of the unit to the general public (example: Pacemakers,
elc.).

Additional testing requirement is as follows:

1. NEMA 4X Testing. The RVSD enclosure must conform to test criteria set forth In the NEMA 250
Standard for Type 4X enclosures. Provide third parly enclosura test results for aach of the
following specific Type 4X criteria:

Extarnal Icing (NEMA 250 Clause 5.6)
Hose-down (NEMA 250 Clause 5.7)

4X Corroslon Protection (NEMA 250 Clause 5.10)
Gasket (NEMA 250 Clause 5.14)

2, NEMA TS52-1998 Testing. The RVSD must comply with the applicable standards stated in the
NEMA T52-1998 Standard. Provide third party test rasults for each of the following specific tests:

» Shock pulses of 10g, 11 ms half sine wave

* Vibration of .56 Grms up to 30 Hz

300 V positive/negativa puises applied at 1 pulse per second at minimum and maximum DC
supply voltage

Cold temperature storage at -48°F for 24 hours

High temperature storage at +185°F for 24 hours

Low temp, low DC supply voltage at -30°F and 10.8 VDC

Low temp, high DC supply voltage at -30°F and 26.6 VDC

High temp, high DC supply voltage at 165°F and 26.5 VDC

High temp, low DC supply voltage at 185°F and 10.8 VDC

3. Performance Testing. Ensure the RVSD meets functional performance requirements of Section
2.A by the following methods:

Verlfy volume accuracy by comparing recorded video to the RVSD detectlons. Record the number
of missed vehicles and false detections. Calculate errors by dividing the difference between
missad and false delections, obtained over a minimum of 24 hours, by the tolal number of
vehicles. To ensure low variability in performance, missed and false detections must not exceed
15%. Provide such performance analysis for the following environments:

Frae flowing traffic (speeds greater than 45 MPH)
Congested traffic (speeds from 15 to 40 MPH)

Traffic In lanes adjacent to a concrete barrier

10 fi. and 200 ft. lateral offset- simultaneous performance
Occluded vehicle error must not exceed 15%

Verify speed accuracy with laser speed gun, or by video spaed lrap using the frame rate as a time
reference.

H. Experlence Requirements, The coniractor or subcontractor involved in the installation and testing of
the RVSD must, as a minimum, meet the following experience requirements:
Two years continuous existence offering services In the Installation of RVSD systems.

Two Installed RVSDs where systems have been In continuously satlsfactory operatlon for at least 1
year. Submit as proof, photographs or other supporting documents, and the names, addresses and
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4, Mea

telephone numbarg of the operating personnel of the business or agency owning the system who can
be conlacted by the Department regarding the system.

Provide necessary documentation of contractor or subcontractor qualifications pursuant to contract
award.

Technical Assistance. Ensure that a manufacturer's taechnical representative is available on site o
assist tha Contractor's technical personnal at each Installation site and with RVSD equipment

installation and communicallon system configuration.
Do not execute the initlal powering up of the RVSD without the permission of the manufacturer's

representative.

Tralning. Provide training In accordance with Article 3, Special Specification, “Testing, Training,
Documentatlon, Final Acceptance and Warranty."

Warranty. Provide a warranty In accordance with Article 6, Speclal Spacification, “Testing, TrainIng,
Documentation, Final Acceptance and Warranty.”

surement. This {tem will be measured as each unit complete in place.

5. Payment. The work performed and material furnished In accordance with this Item and measured as
provided under "Measurement” will be paid for at the unlt price for “Radar Vehicle Sensing Device”. This
price is full compensation for furnishing all equipment described under this Item with all cables,
connectors, and mounting assemblies; all documentatlon and testing; all labor, maierials tools trainrng,

warr

anty, equipment, and incidenlals.

SPECIAL SPECIFICATION
WC.0002
Surge Suppression Module

1.0 General. This Item shall govern the purchase and installation of a Surge Suppression Module (SSM).
Test rasults and other documentation demonstrating parformance and capabllities shall be provided.

The SSM shall:

Requlre

ment | “section

Include

three-stage protection with gas tubes. N 3.0 R

Have passed tasting for IEC 61000-4-5 surge speclfications for power lines. Common | 4.0
and Differentlal Mode surge protaction for DC power up to 4kV.

Commo

Have passed testing for IEC 61000-4-6 surge spaclifications for communication lines. | 5.0

_and clamping voltage at 8 VDC.

n and Differential Mode surge protaction for RS-485 communication up to 4kV

Have passed tesling for IEC 61000-4-5 surge spec'lllcatlons for communication lines: 6.0

Common and Differential Mode surge protection for RS-232 DTE communication with
CTS/RTS up to 4kV and clamping voltage st 11 VDC. R
Have passed testing for the NEMA TS2 —1998 Environmental specification, 7.0
Include pluggablie screw terminals, RS-232 DTE DB-8 connector and RS-485 RJ-11 8.0
_connector for easy Installation.
Mount to a DIN rall with hot swappable power and communication buses. - 9.0
_Have a burn-in test conducted prior to shipment. : 10.0
Have exlended support options avallable. o 11.0
Be warranted for a pericd of one (1) year from date of shipment. 120 N
PERMANENT TRAFFIC GOUNTERS
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2.0 Product Description. The SSM shall supprass electrical surges up to 4 kV on DC power lines, RS-485
and RS-232 with CTS/RTS communication fines to any device connacted to the SSM. The SSM shall be
designed to protect a Radar Vehicle Sensing Device from surges coming from a traffic cablnet, or protect a

cabinet from surges coming from the RVSD.

3.0 Three-Stage Protaction. The SSM shall have a three-stage surge suppression design. The first stage
shall be gas tubes followed by a sacond stage using inductors on the DC power lines and TVS dlodes on
the communication buses. The third stage shall have a resettable fuse (PTC) on the DC power line and

varistors on all communication buses.

4.0 DC Power Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5
Standard for DC power lines. Test results shall be made avallable for the following test conditions:

Surge voltages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (input to ground)

Differential mode (Input to Input)

8x20us waveform

2 ohm generator Impedance

1-minute pause between surges

5.0 RS-485 Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5
Standard for communication lines. The RS-485 communication bus shall have a clamping voltage of 8
VDC and a 12 VDC differential clamping voltage. Test results shall be made available for the following test

conditions:

Surge voltages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (input to ground)

Differentlal mode (Input to input)

8x20us waveform

12 ohm generator Impedance

1-minute pause belwesn surges

6.0 R8-232 with CTS/RTS Protection. The SSM shall comply with lhe applicable standards stated in lhe IEC
61000-4-5 Standard for communication lines. The RS-232 communication bus shall have a clamping
valtage of 11 VDC. Test results shall be made available for the following test conditions:

Surge vollages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (Input to ground)

Differential mode (Input to input)

8x20us8 waveform

12 ohm generator Impedance

1-minute pause batween surges

7.0 NEMA T32.1998 Testing. The SSM shall comply with the applicable standards stated in the NEMA TS2-
1998 Standard. Test results shall be mads avallable for each of the following tests:

Shock pulses of 10g, 11 ms half sine wave

e Vibration of .5 Grms up to 30 Hz

e« 300V positive/nagative pulsas applied at 1 pulse per second at minimum and maximum DC supply
voltage

» Cold temperalure storage at -45° C for 24 hours

o High temperalure storage at +85° C for 24 hours

e Low temp, low DC supply voltage at -34° C and 10.8 VDC

PERMANENT TRAFFIC COUNTERS
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v Low temp, high DC supply voltage at -34° C and 26.5 VDC
« High temp, high DC supply voltage at 74° C and 26.6 VDC
e High temp, low DC suppiy voitage at 74° C and 10.8 VDC

8.0 Pluggable Terminals. The SSM shall have pluggable screw terminals allowing the user to wire a contact
closure data collector to the SSM before instailation to make installation easy and to minimize Incorrect
wiring. The SSM shall also have an unprotacted 9-pin D-sub connector for the RS-2320TE with CTS/RTS
communication bus and an unprotected RJ-11 connector for the RS-485 communication bus for qulck

connectivity,

9.0 DIN Rail Mounted. The SSM shall mount to a DIN rail with hot swappable surge protected power and
communication buses for quick Installation and replacement,

10.0 Burn-In Testing. Before shipping, each SSM shall have a burn-in test perlod of not less than one (1} day
while connected to a surge-protected device. After the burn-in testing Is completed, the SSM shall be re-
tested for proper functionality.

11.0 Extended Support. Extended suppori optlons shall be avallable. Contact the manufacturer's
representatlve for more Information.

12.0 Warranty. The SSM shall be warranted to be free from materlal and workmanship defects for a period of
one (1) year from date of shipment.

PERMANENT TRAFFIC COUNTERS
FOR US 183 PAQE 21 of 23



MK Baltery Valve-Regulated, Galled-Electrolyte Battery BG31

8631

SPECIFICATIONS Veire-Reguialed, Oeled-Tctlts Sasory
Nominal Voltage (V) 12V
Capacty a1 C/100 108Ah
Walght 71.7 Lbs. (32.5 kg)
Plate Alloy Lead Calelum
Posls Forged termiinals & bushings
Comainer/Cover Polypropylene
DIMENSIONS
Operaling Temperaiure Range Recer
76°F (-60°C) - 140°F (60°C) | leogh(mm) 1294 (326 mm) Tt
Widh (nm)  6.76 (171 mm) JUL 16 2008
Charge Voltage @ 68°F (20°C) HNTE £ s
Cycle 2.30 - 2,35 VPC Heigii (mm) 9.76 (248 mm) Rr::;,—:;.lll‘l'll.”
Float 2.25- 230 VPC
Vet I-sealing (2 PS| operatio
S g ¢ peretion) oy Cysling Abiliy
Electrolyle Sulluric acld thixotrople gel on|
Resistance 4.0 Mitiohms (fulf charge) e
Terminal 7076 "o
m
Raled non-spillable by ICAQ, 1ATA and DOT .
Approved by CEC
Made In the U.5.A by East Penn Menufacturin B e
"~ g :ug;::ummmdwurmw
Distributed b)" [ S1eha 98 win 20 pour e

MWK Battery
1645 Souih Sinchae Skeet » Anabaim, California 92808 -
Tolt Free: 800-372-9253 « Fax: 114.937.0818 + E-Mad; sales@mkbattery.com

<
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WILLIAMSON COUNTY PROPOSAL FORM

TRAFFIC COUNTING EQUIPMENT

FOR US 183

flem Qly Price/Ea Extended Price
Drill Shaft (Rdwy Il Pole} (30 In) 18 |$ ILF 1§

Riprap (Conc) (CI B) (4} 070 | § ICY | §

ins Rdwy lIl Assem (30') (Shoe) 2 $ IEa | $

Assist Traffic Counter Provider with 1 $ iLs | s

Instaliation of Counter Assemblies

Radar Vehicle Sensing Davice 2 $ /Ea | $

Surgs Protector 2 Subsidiary to RVSD | Subsidiary to RVSD
40’ Pigtail 2 Subsidiary to RVSD Subsidiary to RVSD
Cabinet with Mounting Bracket 2 Subsidiary to RVSD Subsidiary to RVSD
Wireless Modem 2 Subsidlary to RYSD | Subsidlary to RVSD
Modem Cable 2 Subsidiary to RVSD | Subsidlary to RVSD
Solar Assembly 2 Subsidiary to RVSD | Subsldlary to RVSD
Ballerles 6 Subsidiary to RVSD Subsidiary to RVSD

Total Assambly and Installation Cost $

Doas your proposed product meet all listed specifications? yes or no (please clrcle)
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