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o See sections 2 and 3 for contractors' registration requirements.
. This is an electronic bidding project.
. DBE requirements have been revised. See sections 2, 3, and 5 in the RSS and DBE forms in

the Bid book for the revised requirements.
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STANDARD PLANS LIST

The standard plan sheets applicable to this Contract include those listed below. The applicable
revised standard plans (RSPs) listed below are included in the project plans.

A10A

RSP A10B
A10C
A10D
A10E

RSP A77L2

RSP A77N2
RSP A77N3

RSP A77N4
RSP A77R3
RSP A77S1
RSP A87B
T1A

T1B

T2

T3A

T3B

RSP T9
RSP T10
RSP T10A
RSP T14
T59

T61

T62

T63

T64

RS1

RS2

RS4

S93

Abbreviations (Sheet 1 of 2)
Abbreviations (Sheet 2 of 2)
Lines and Symbols (Sheet 1 of 3)
Lines and Symbols (Sheet 2 of 3)
Lines and Symbols (Sheet 3 of 3)

Midwest Guardrail System Standard Railing Section (Steel Post with Notched
Wood or Notched Recycled Plastic Block)
Midwest Guardrail System Steel Post and Notched Wood Block Details

Midwest Guardrail System Typical Line Post Embedment and Hinge Point Offset
Details
Midwest Guardrail System Typical Railing Delineation and Dike Positioning Details

Midwest Guardrail System Typical Layouts for Roadside Fixed Objects

Midwest Guardrail System End Anchor Assembly (Type SFT)

Hot Mix Asphalt Dikes

Temporary Crash Cushion, Sand Filled (Unidirectional)

Temporary Crash Cushion, Sand Filled (Bidirectional)

Temporary Crash Cushion, Sand Filled (Shoulder Installations)

Temporary Railing (Type K)

Temporary Railing (Type K)

Traffic Control System Tables for Lane and Ramp Closures

Traffic Control System for Lane Closure on Freeways and Expressways

Traffic Control System for Lane Closures on Freeways and Expressways

Traffic Control System for Ramp Closure

Temporary Water Pollution Control Details (Temporary Concrete Washout Facility)
Temporary Water Pollution Control Details (Temporary Drainage Inlet Protection)
Temporary Water Pollution Control Details (Temporary Drainage Inlet Protection)
Temporary Water Pollution Control Details (Temporary Drainage Inlet Protection)
Temporary Water Pollution Control Details (Temporary Drainage Inlet Protection)
Roadside Signs, Typical Installation Details No. 1

Roadside Signs - Wood Post, Typical Installation Details No. 2

Roadside Signs, Typical Installation Details No. 4

Framing Details for Framed Single Sheet Aluminum Signs, Rectangular Shape

Contract No. 10-0K3404
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S94

S95

RSP ES-1A
RSP ES-1B
RSP ES-1C
ES-2A
ES-2C
ES-2D

ES-2E

ES-2F

ES-3C
ES-3E
ES-5A
RSP ES-5B
RSP ES-5D
ES-6B

ES-7M
ES-7N
ES-70

RSP ES-8B
ES-13A
ES-13B
RSP ES-16B

Roadside Framed Single Sheet Aluminum Signs, Rectangular Shape
Roadside Single Sheet Aluminum Signs, Diamond Shape

Electrical Systems (Legend and Abbreviations)

Electrical Systems (Legend and Abbreviations)

Electrical Systems (Legend and Abbreviations)

(

(

(
Electrical Systems (Service Equipment)
Electrical Systems (Service Equipment Notes, Type Il Series)
(

Electrical Systems (Service Equipment Enclosure and Typical Wiring Diagram,
Type Il - A Series)

Electrical Systems (Service Equipment Enclosure and Typical Wiring Diagram,
Type lll - B Series)

Electrical Systems (Service Equipment Enclosure and Typical Wiring Diagram
Type lll - C Series)

Electrical Systems (Controller Cabinet Foundation Details)

Electrical Systems (Telephone Demarcation Cabinet, Type B)
Electrical Systems (Detectors)

Electrical Systems (Detectors)

Electrical Systems (Curb Termination and Handhole)

Electrical Systems (Electrolier Anchorage and Grouting for Types 15 and 21,
Barrier Rail Mounted)
Electrical Systems (Signal and Lighting Standard - Detail No. 1)

Electrical Systems (Signal and Lighting Standard - Detail No. 2)
Electrical Systems (Signal and Lighting Standard - Detail No. 3)
Electrical Systems (Traffic Pull Box)

Electrical Systems (Splicing Details)

Electrical Systems (Fuse Rating, Kinking and Banding Detail)

Electrical Systems (Closed Circuit Television, 25' to 45' Pole)

Contract No. 10-0K3404
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CANCELED STANDARD PLANS LIST

The standard plan sheets listed below are canceled and not applicable to this contract.

Plan No. Caaizeeled Plan No. Caaizeeled Plan No. Caaizaeled
A77A1 07-19-13 A77J4 07-19-13 ES-6J 07-19-13
A7TTA2 07-19-13 A77K1 07-19-13 ES-71 07-19-13
A77B1 07-19-13 A77TK2 07-19-13 ES-8 01-20-12
A77C1 07-19-13 P3 07-19-13 ES-10 07-20-12
A77C2 07-19-13 C8A 07-19-13
A77C3 07-19-13 Cc8B 07-19-13
A77C4 07-19-13 c8C 07-19-13
RSP A77C5  07-19-13 B3-1 04-20-12
RSP A77C6  07-19-13 B3-2 04-20-12
RSP A77C7 | 07-19-13 B3-3 04-20-12
RSP A77C8  07-19-13 B3-4 04-20-12
RSP A77C9 | 07-19-13 B3-7 04-20-12
RSP A77C10 07-19-13 B3-8 04-20-12
A7T7EA1 07-19-13 S7 07-19-13
A7TE2 07-19-13 S14 07-19-13
A7T7E3 07-19-13 S41 07-19-13
A7TE4 07-19-13 S42 07-19-13
ATTE5 07-19-13 S43 07-19-13
A7TEGB 07-19-13 S44 07-19-13
A7TF1 07-19-13 S45 07-19-13
ATTF2 07-19-13 S46 07-19-13
A77F3 07-19-13 S47 07-19-13
AT7F4 07-19-13 S120 07-19-13
A77F5 07-19-13 S121 07-19-13
A77G1 07-19-13 S122 07-19-13
A77G2 07-19-13 S123 07-19-13
A77G3 07-19-13 S124 07-19-13
A77G4 07-19-13 S125 07-19-13
A77G5 07-19-13 S126 07-19-13
A77G6 07-19-13 S127 07-19-13
AT7G7 07-19-13 S128 07-19-13
A77G8 07-19-13 S129 07-19-13
A77H1 07-19-13 S130 07-19-13
A77TH2 07-19-13 S131 07-19-13
A77H3 07-19-13 S132 07-19-13
A7T7I1 07-19-13 S133 07-19-13
A77I12 07-19-13 S134 07-19-13
A77J1 07-19-13 S135 07-19-13
A77J2 07-19-13 ES-6H 07-19-13
A77J3 07-19-13 ES-6l 07-19-13

Contract No. 10-0K3404
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NOTICE TO BIDDERS

Bids open Wednesday, October 14, 2015
Dated September 21, 2015
General work description: Install traffic monitoring systems (TMS) at various locations.

The Department will receive sealed bids for CONSTRUCTION ON STATE HIGHWAY IN STANISLAUS
COUNTY AT VARIOUS LOCATIONS .

District-County-Route-Post Mile: 10-Sta-5,99-Var

Contract No. 10-0K3404

The Contractor must have either a Class A license or one of the following Class C licenses: C-10.
The DBE Contract goal is 11 percent.

Federal-aid project no.:

ACNHP-X099(590)E

Bids must be on a unit price basis.

Complete the work within 180 working days.
The estimated cost of the project is $2,310,000.
No prebid meeting is scheduled for this project.

The Department will receive bids until 2:00 p.m. on the bid open date via Bid Express web site. Bids
received after this time will not be accepted. For more information refer to the Electronic Bidding Guide at
the Bidders' Exchange web site.

The Department will open and publicly read the bids at 1727 30th Street, Bidders' Exchange, MS 26,
Sacramento, CA 95816 immediately after the specified closing time.

District office addresses are provided in the Standard Specifications.
Present bidders' inquiries to the Department and view the Department's responses at:

http://www.dot.ca.gov/hg/esc/oe/inquiry/bid_inquiries.php

Questions about alleged patent ambiguity of the plans, specifications, or estimate must be asked before
bid opening. After bid opening, the Department does not consider these questions as bid protests.

Submit your bid with bidder's security equal to at least 10 percent of the bid.

Prevailing wages are required on this Contract. The Director of the California Department of Industrial
Relations determines the general prevailing wage rates. Obtain the wage rates at the DIR Web site,
http://www.dir.ca.gov, or from the Department's Labor Compliance Office of the district in which the work
is located.

The federal minimum wage rates for this Contract as determined by the United States Secretary of Labor
are available at http://www.dot.ca.gov/hg/esc/oe/federal-wages.

Contract No. 10-0K3404
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If the minimum wage rates as determined by the United States Secretary of Labor differs from the general
prevailing wage rates determined by the Director of the California Department of Industrial Relations for
similar classifications of labor, the Contractor and subcontractors must not pay less than the higher wage
rate. The Department does not accept lower State wage rates not specifically included in the federal
minimum wage determinations. This includes helper, or other classifications based on hours of
experience, or any other classification not appearing in the federal wage determinations. Where federal
wage determinations do not contain the State wage rate determination otherwise available for use by the
Contractor and subcontractors, the Contractor and subcontractors must not pay less than the federal
minimum wage rate that most closely approximates the duties of the employees in question.

The Department has made available Notices of Suspension and Proposed Debarment from the Federal
Highway Administration. For a copy of the notices, go to http://www.dot.ca.gov/hg/esc/oe/contractor_info.
Additional information is provided in the Excluded Parties List System at https://www.epls.gov.

Caltrans and the Construction Industry are committed to making partnering the way we do business. For
more information, go to http://www.dot.ca.gov/hg/construc/partnering.html.

Department of Transportation

D10JA

Contract No. 10-0K3404
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BID ITEM LIST

I’\tlem Iltem Code Item Description Unit of Measure | Estimated Quantity

0.

1 070030 LEAD COMPLIANCE PLAN LS LUMP SUM

2 120090 CONSTRUCTION AREA SIGNS LS LUMP SUM

3 120100 TRAFFIC CONTROL SYSTEM LS LUMP SUM

4 128652 PORTABLE CHANGEABLE MESSAGE SIGN (LS) |LS LUMP SUM

5 130100 JOB SITE MANAGEMENT LS LUMP SUM

6 130200 PREPARE WATER POLLUTION CONTROL LS LUMP SUM
PROGRAM

7 130620 TEMPORARY DRAINAGE INLET PROTECTION EA 20

8 130900 TEMPORARY CONCRETE WASHOUT LS LUMP SUM

9 141120 TREATED WOOD WASTE LB 3,640

10 150661 REMOVE GUARDRAIL LF 80

11 150771 REMOVE ASPHALT CONCRETE DIKE LF 110

12 390136 MINOR HOT MIX ASPHALT TON 3

13 394074 PLACE HOT MIX ASPHALT DIKE (TYPE C) LF 65

14 394077 PLACE HOT MIX ASPHALT DIKE (TYPE F) LF 40

15 832006 MIDWEST GUARDRAIL SYSTEM (STEEL POST) LF 100

16 839581 END ANCHOR ASSEMBLY (TYPE SFT) EA 2

17 839584 ALTERNATIVE IN-LINE TERMINAL SYSTEM EA 1

18 839585 ALTERNATIVE FLARED TERMINAL SYSTEM EA 1

19 860090 MAINTAINING EXISTING TRAFFIC MANAGEMENT | LS LUMP SUM
SYSTEM ELEMENTS DURING CONSTRUCTION

20 029859 MODIFY VEHICLE CLASSIFICATION STATION LS LUMP SUM

Contract No. 10-0K3404
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I’\tlem ltem Code Item Description Unit of Measure | Estimated Quantity
0.

21 860930 TRAFFIC MONITORING STATION LS LUMP SUM

22 029860 TRAFFIC OPERATION SYSTEM LS LUMP SUM

23 029861 FIBER OPTIC SYSTEM LS LUMP SUM

24 999990 MOBILIZATION LS LUMP SUM

Contract No. 10-0K3404
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SPECIAL PROVISIONS

ORGANIZATION

Special provisions are under headings that correspond with the main-section headings of the Standard
Specifications. A main-section heading is a heading shown in the table of contents of the Standard
Specifications.

Each special provisionbegins with a revision clause that describes or introduces a revision to the
Standard Specifications as revised by any revised standard specification.

Any paragraph added or deleted by a revision clause does not change the paragraph numbering of the
Standard Specifications for any other reference to a paragraph of the Standard Specifications.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

DIVISION I GENERAL PROVISIONS
1 GENERAL

Add to section 1-1.01:

Bid Iltems and Applicable Sections

ltem Item description Applicable

code section
029859 MODIFY VEHICLE CLASSIFICATION STATION 86
029860 TRAFFIC OPERATIONS SYSTEM 86
029861 FIBER OPTIC SYSTEM 86

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2 BIDDING

Add to section 2-1.06B:
The Department makes the following supplemental project information available:

Supplemental Project Information

Means Description
Included in the Information Handout Manufacturer’s Drawings for Alternative In-LineTerminal
System
Manufacturer’s Drawings for Alternative Flared Terminal
System
Water Source Information

Contract No. 10-0K3404
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NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

5 CONTROL OF WORK

Add to section 5-1.20A:

During the progress of the work under this Contract, work under the following contracts may be in
progress at or near the job site of this Contract:

Coincident or Adjacent Contracts

Contract no. County—Route—Post Mile Location Type of work
10-0G4204 Sta-15.8/15.9 I-5 Sperry Road IC Reconstruct
Interchange
10-0L3304 Sta-99,219-R21.9/R23.1, Kiernan Interchange Reconstruct
0.0/0.3 Interchange
10-0T9104 Sta-99-R4.1/R4.9 Fulkerth Interchange Interchange
Improvement
10-0W2804 Sta-99-18.6 Briggsmore/Carpenter | Interchange
Road Interchange Improvement
10-0X5604 Sta-99-M18.7 Carpenter Road SB Reconstruct Ramp and
Ramps Install Right turn lane.
10-0Y6404 Sta-5-17.3/25.5 I-5 from Hansen Road | Install cable median
to Hamilton Road Barrier
10-1A6904 Sta-99-9.7/10.9 Mitchell Road Reconstruct
Interchange Interchange
10-1C3004 Sta, SJ-99,99- In Sta& SJ county in Ramp metering
R20.9/R24.7, 0.0/6.8 and near Modesto, (operational
Ripon and Manteca at | improvement).
Various locations from
0.5 miles S of
Palendale Ave OC to
Yosemite Ave (SR 120
East )Junction
10-0Y5714 Sta-99-16.8/19.7 At Kansas Ave and Install Automated
Becwith/Standiford Ave | Warning System
10-0L8704 Sta-99-13.4/13.8 On NB 99 between Add Auxiliary Lane.
Hatch Road
Overcrossing and
South 9" Street off-
ramp.
10-0V1104 Sta-99-R18.1/R20.9 On Route 99 0.2 mile Interchange
North of West Modesto | improvements.
overhead to 0.7 mile
North of Standiford/
Beckwith Road
Overcrossing
10-1C2704 Sta-5-27.0/27 .4 Westley Rest Area Replace Rest Area
10-0L3204 Sta-99-R23.8/R24.7 Hammett Road Reconstruct
Interchange Interchange

Add to section 5-1.20C:

This project does not include work on the railroad property, but a railroad is shown on the general plan
sheet within the project limits. Do not trespass on the railroad property within or near the project limits.

Contract No. 10-0K3404
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dd to section 5-1.36D:

Utility information is not shown. Utility location activities must be concurrent with construction activities.
Make arrangements with the utility owners to coordinate utility location activities. Mechanically actuated
excavation must not be performed within 24 inches horizontally of the exterior surface of the subsurface
facilities.

ANNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

6 CONTROL OF MATERIALS

Add to section 6-2.03:
The Department furnishes you with:
* Loop detector sensor units
*  Model 170 controller assembly, including controller unit, completely wired controller cabinet, and
detector sensor units

»  Central control system, which includes fiber optic modems, fiber optic switch, and fiber optic interface
cards

The Department furnishes you with completely wired controller cabinets with auxiliary equipment but
without controller unit at 1604 South B Street, Stockton, CA 95206. At least 48 hours before you pick up
the materials, inform the Engineer of what you will pick up and when you will pick it up.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

7 LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

Replace section 7-1.02K(6)(j)(iii) with:
7-1.02K(6)(j)(iii) Earth Material Containing Lead
Section 7-1.02K(6)(j)(iii) includes specifications for handling, removing, and disposing of earth material
containing lead.
Submit a lead compliance plan.

Lead is present in earth material on the job site. The average lead concentrations are below 1,000 mg/kg
total lead and below 5 mg/L soluble lead. The material on the job site:

1. Is not a hazardous waste
2. Does not require disposal at a permitted landfill or solid waste disposal facility

Lead is typically found within the top 2 feet of material in unpaved areas of the highway. Reuse allof the
excavated material on the right-of-way.

Handle the material under all applicable laws, rules, and regulations, including those of the following
agencies:

1. Cal/lOSHA
2. CA RWQCB, Region — Central Valley RWQCB (5S) Sacramento Office
3. CA Department of Toxic Substances Control

Contract No. 10-0K3404
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NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

8 PROSECUTION AND PROGRESS

Replace "Reserved" in section 8-1.04C with:
Section 8-1.04B does not apply.

Start job site activities within 90 days after receiving notice that the Contract has been approved by the
Attorney General or the attorney appointed and authorized to represent the Department.

Do not start job site activities until the Department authorizes or accepts your submittal for:

1. CPM baseline schedule
2. WPCP or SWPPP, whichever applies

You may enter the job site only to measure controlling field dimensions and locate utilities.

Do not start other job site activities until all the submittals from the above list are authorized or accepted
and the following information is received by the Engineer:

1. Notice of Materials To Be Used form.
2. Written statement from the vendor that the order for electrical material has been received and
accepted by the vendor. The statement must show the dates that the materials will be shipped.

You may start job site activities before the 90th day after Contract approval if you:

1. Obtain specified authorization or acceptance for each submittal before the 90th day
2. Receive authorization to start

Submit a notice 72 hours before starting job site activities. If the project has more than 1 location of work,
submit a separate notice for each location.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

9 PAYMENT

Add to section 9-1.16C:
The following items are eligible for progress payment even if they are not incorporated into the work:

1. Railing appurtenances
2. Fiber Optic Splice Vaults
3. Fiber Optic Cable

4. Fiber Optic Conduit

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

DIVISION I GENERAL CONSTRUCTION
12 TEMPORARY TRAFFIC CONTROL

Replace section 12-2 with:
12-2 CONSTRUCTION PROJECT FUNDING SIGNS
12-2.01 GENERAL
Section 12-2 includes specifications for installing construction project funding signs.

Contract No. 10-0K3404
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Construction project funding signs must comply with the details shown on the Department's Traffic
Operations Web site.

Keep construction project funding signs clean and in good repair at all times.

12-2.02 MATERIALS
Construction project funding signs must be wood post signs complying with section 56-4.

Sign panels for construction project funding signs must be framed, single sheet aluminum panels
complying with section 56-2.

The background on construction project funding signs must be Type Il retroreflective sheeting on the
Authorized Material List for signing and delineation materials.

The legend must be retroreflective, except for nonreflective black letters and numerals. The colors blue
and orange must comply with PR Color no. 3 and no. 6, respectively, as specified in the Federal Highway
Administration's Color Tolerance Chart.

The legend for the type of project on construction project funding signs must read as follows:
HIGHWAY IMPROVEMENT

The legend for the types of funding on construction project funding signs must read as follows and in the
following order:

FEDERAL HIGHWAY TRUST FUNDS
STATE HIGHWAY FUNDS
The legend for the year of completion on construction project funding signs must read as follows:
YEAR OF COMPLETION 2016

The size of the legend on construction project funding signs must be as described. Do not add any
additional information unless authorized.

12-2.03 CONSTRUCTION

Install 4 Type 2 construction project funding signs at the locations designated by the Engineer before
starting major work activities visible to highway users.

When authorized, remove and dispose of construction project funding signsupon completion of the
project.

12-2.04 PAYMENT

Not Used

Add to section 12-3.12C:

Start displaying the message on the portable changeable message sign 15 minutes before closing the
lane.

Place the portable changeable message sign in advance of the 1st warning sign for each:

1. Stationary lane closure
2. Off-ramp closure

3. Connector closure

4. Shoulder closure

For one-way reversing lane closures, a portable changeable message sign must be placed for each
direction. The exact locations will be designated by the Engineer.

Contract No. 10-0K3404
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Add to section 12-4.02A:

Designated holidays are shown in the following table:

Designated Holidays

Holiday

Date observed

New Year's Day

January 1st

President’s Day

3rd Monday in February

Memorial Day

Last Monday in May

Independence Day

July 4th

Labor Day

1st Monday in September

Veterans Day

November 11th

Thanksgiving Day

4th Thursday in November

December 25th

Christmas Day

If a designated holiday falls on a Sunday, the following Monday is a designated holiday. If November 11th
falls on a Saturday, the preceding Friday is a designated holiday.

Special days are:Turlock Swap Meet, The Shadow Chase running Club-Modesto Marathon, Fireworks
Display, Stanislaus County Fair, Xclamation Festival, the day after Thanksgiving Day and Christmas
Shopping (December 11th - December 24th), Mother's Day, and Easter Weekend including Friday.

The maximum length of the work area inside a lane closure other than one-way reversing traffic-control
lane closure is 2 miles. Work area is as shown.

Not more than 1 stationary lane closure will be allowed in each direction of travel at one time.

Personal vehicles of your employees must not be parked on the traveled way or shoulders, including
sections closed to traffic.

If work vehicles or equipment are parked within 6 feet of a traffic lane, close the shoulder area as shown.

Contract No. 10-0K3404
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Replace "Reserved" in section 12-4.04 with:

Lane Closure Restriction for Designhated Holidays and Special Days

Thu Fri Sat Sun Mon | Tues | Wed Thu Fri Sat Sun
H
X XX XX XX
SD
XX XX XX
H
X XX XX XX
SD
XX XXX
H
X XX XX XX
SD
XX XXX
H
X XX XX XX XX
SD
X XX XX XX XXX
H
X XX XX
SD
X XX XXX
H
X XX XX
SD
XX XXX
H
X XX XX XX XX
SD
XX

Legend:

Refer to lane requirement charts
X The full width of the traveled way must be open for use by traffic after 6am.
xx | The full width of the traveled way must be open for use by traffic.

xxx | The full width of the traveled way must be open for use by traffic until 9am.
H Designated holiday

SD | Special day

Contract No. 10-0K3404
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Replace "Reserved" in section 12-4.05B with:

Chart no. B1

FreewaylLane Requirements
Route/Direction:5/Northbound PM: 10.73/15.73

County: Stanislaus

Closure limits:In Stanislaus County from Fink Road to Del Puerto Canyon Road
12 13 14 15 16 17 18 19 20 21 22 2324

2 3 45 6 7 8 9101
111 (1)1 111 (1111

Hour 24 1
Mon-|{ 1 (1|1
Thu
Fri |1 [1]1

111 (1)1

Sat

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:The full width of the traveled way must be open to traffic when construction activities are

not actively in progress.

Chart no.B2

FreewaylLane Requirements
Route/Direction:5/Southbound PM:10.73/15.73

County:Stanislaus

Closure limits:In Stanislaus County from Rink Road to Del Puerto Canyon Road
12 13 14 15 16 17 18 19 20 21 22 2324

2 3 4 5 6 7 8 9 10 11
111 (11117111 111 (1111

Hour 24 1
Mon-| 1 | 1
Thu
Fri [1[1[1

111 (1] 1

Sat

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.
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Chart no. B3

FreewaylLane Requirements
Route/Direction: 99/Northbound | PM:R0.43/R13.15

County:Stanislaus

Closure limits: In Stanislaus County from Turlock Rest Area to East Hatch Road
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324

21211111

2 3 4 5 6 7
11112

Hour 24 1
Mon-| 11|11

Thu
Fri |1 ({1 ]11][1]1]2

Sat
Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.

Chart no.B4
FreewaylLane Requirements
County: Stanislaus Route/Direction:99/Northbound | PM:R13.15/R22.61

Closure limits: In Stanislaus County from Hatch Road to Mainline Junction Route 219 East
12 13 14 15 16 17 18 19 20 21 22 23 24

9 10 11
2121221

2 3 4 5 6 7 8
1122

Hour 24 1
Mon-| 1 (1] 1
Thu

Fri [1[1[1[1[2]2

Sat

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.
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Chart no. B5
Freeway LaneRequirements
Route/Direction:99/Northbound

PM:R24 .46

County: Stanislaus

Closure limits:In Stanislaus County at Hammett Road Overcrossing
12 13 14 15 16 17 18 19 20 21 22 2324

2 3 4 5 6 7 8 9 10 11
2 2121221

Hour 24 1
Mon-| 1 ([1]1]1

Thu
Fri |1 [1]11][1]2

Sat
2121211

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.

Chart no. B6
FreewaylLane Requirements

Route/Direction:99/Southbound | PM:R24.46

County: Stanislaus
Closure limits: In Stanislaus County at Hammett Road Overcrossing

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324
21212[2]1

Hour 24 1 2 3 4 5 6 7
Mon-|1 (1 ]|1|1[1]2]2

Thu
Fri |1 [1]1[1]11]2]2

Sat
21211

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.
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Chart no. B7
Freeway Lane Requirements

Route/Direction:99/Southbound | PM:R22.61/R13.15

County:Stanislaus

Closure limits:In Stanislaus County from Mainline Junction Route 219 East to Hatch Road

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324
2121221

212

Hour 24 1 2 3
Mon-{1 (1 ([1[1/[1

Thu
Fri |1 (1 ]1[1]11]]2]2

Sat
21211

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.

Chart no. B8
Freeway Lane Requirements

Route/Direction:99/Southbound

PM:R13.15/R0.43

County:Stanislaus
Closure limits:In Stanislaus County from Hatch Road to Turlock Rest Area

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324
21212111

112

Hour 24 1 2 3 4 5
Mon-{1 (1 [1[1][1
Thu
Fri |1 [1]11/[1]1

112

Sat
21211111

Sun

Legend:
1 Provide at least 1 through freeway lane open in direction of travel

2 | Provide at least 2 adjacent through freeway lanes open in direction of travel

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
The full width of the traveled way must be open to traffic when construction activities are not actively in

progress.
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Replace "Reserved" in section 12-4.05E with:
Chart no. E1

Complete Ramp Closure Hours

Route/Direction:5/Northbound

PM:10.73/15.73

County:Stanislaus
Closure limits:In Stanislaus County from Fink Road to Del Puerto Canyon Road
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-{C|C|C|C|C|C|C c|icjcj|c|c

Thu
Fri | C

c|jcjcj|jcj|c|c

Sat
C

Sun

Legend:

C | Ramp may be closed completely
Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.

Chart no. E2
Complete Ramp Closure Hours

Route/Direction:5/Southbound PM:10.73/15.73

County:Stanislaus

Closure limits:In Stanislaus County from Fink Road to Del Puerto Canyon Road

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2324
c|c|cj|c|c

c|C

Hour 24 1 2 3 4 5
Mon-|C|C|C|C|C|C]|C

Thu
Fri (C|C|C|C|C|C]|C

Sat
c|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.
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Chart no. E3
Complete Ramp Closure Hours

Route/Direction:99/Northbound PM:R0.43/R13.15

County:Stanislaus

Closure limits:From Turlock Rest Area to East Hatch Road
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-|C|C|[C|C|C|C c|icjcj|c|c

Thu
Fri (C|C|C|C|C|C

Sat
c|Cc|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.

Chart no. E4
Complete Ramp Closure Hours
Route/Direction:99/Northbound

PM: R13.15/R22.61

County:Stanislaus

Closure limits: In Stanislaus County from Hatch Road to Mainline Jct 219 East
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-|C|C|[C|C|C|C c|icjcj|c|c

Thu
Fri (C|C|C|C|C|C

Sat
c|Cc|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.
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Chart no. E5
Complete Ramp Closure Hours

Route/Direction:99/Northbound PM:R24.46

County:Stanislaus

Closure limits:In Stanislaus County at Hammett Road Overcrossing
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-|C|C|C|C|C|C c|icjcj|c|c

Thu
Fri (C|C|C|C|C|C

Sat
c|Cc|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.

Chart no. E6
Complete Ramp Closure Hours

Route/Direction:99/Southbound | PM:R24.46

County:Stanislaus

Closure limits:In Stanislaus County at Hammett Road Overcrossing
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-{C|C|C|C|C|C|C c|icjcj|c|c

Thu
Fri (C|C|C|C|C|C]|C

Sat
c|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.
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Chart no. E7
Complete Ramp Closure Hours

Route/Direction:99/Southbound | PM:R22.61/R13.15

County:Stanislaus

Closure limits:From Mainline Junction Route 219 East to Hatch Road
12 13 14 15 16 17 18 19 20 21 22 2324

Hour 24 1 2 3 4 5 6 7 8 9 10 11
Mon-{C|C|C|C|C|C|C c|jcjcj|c|c

Thu
Fri (C|C|C|C|C|C]|C

Sat
c|C|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.

Chart no. E8
Complete Ramp Closure Hours
Route/Direction:99/Southbound

PM: R13.15/R0.43

County: Stanislaus
Closure limits:From Hatch Road to Turlock Rest Area

Hour 24 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 2324
Mon-[C|C|C|C|C]|C]|C c|(c|{c|fc|c

Thu
Fri (C|[C|C|C|C|C]|C

Sat
c|Cc|C]|C

Sun

Legend:
C | Ramp may be closed completely

Work allowed within the highway where shoulder or lane closure is not required

REMARKS:
1. No two consecutive or opposing ramps may be closed at the same time.
2. Closures of local roads will require City/County concurrence.
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Replace section 12-5 with:
12-5 TRAFFIC CONTROL SYSTEM FOR LANE CLOSURE
12-5.01 GENERAL

Section 12-5 includes specifications for closing traffic lanes, ramps, or a combination, with stationary lane
closures on multilane highways. The traffic control system for a lane closure or a ramp closure must
comply with the details shown.

Traffic control system includes signs.

12-5.02 MATERIALS
Not Used

12-5.03 CONSTRUCTION

Each vehicle used to place, maintain, and remove components of a traffic control system on a multilane
highway must be equipped with a Type Il flashing arrow sign that must be in operation whenever the
vehicle is being used for placing, maintaining, or removing the components. Vehicles equipped with a
Type Il flashing arrow sign not involved in placing, maintaining, or removing the components if operated
within a stationary-type lane closure must display only the caution display mode. The sign must be
controllable by the operator of the vehicle while the vehicle is in motion. If a flashing arrow sign is required
for a lane closure, the flashing arrow sign must be operational before the lane closure is in place.

For multilane freeway or expressway lane closures, do not place the 2L tangent section shown along lane
lines between the lane closure tapers.

For multilane freeways and expressways, do not place the traffic cones shown to be placed transversely
across closed traffic lanes and shoulders.

Whenever components of the traffic control system are displaced or cease to operate or function as
specified from any cause, immediately repair the components to the original condition or replace the
components and restore the components to the original location.

For a stationary lane closure, ramp closure, or a combination, made only for the work period, remove the
components of the traffic control system from the traveled way and shoulder, except for portable
delineators placed along open trenches or excavation adjacent to the traveled way at the end of each
work period. You may store the components at selected central locations designated by the Engineer
within the limits of the highway.

12-5.04 PAYMENT
Traffic control system for lane closure is paid for as traffic control system.

The requirements in section 4-1.05 for payment adjustment do not apply to traffic control system.
Adjustments in compensation for traffic control system will be made for an increase or decrease in traffic
control work if ordered and will be made on the basis of the cost of the necessary increased or decreased
traffic control. The adjustment will be made on a force account basis for increased work and estimated on
the same basis in the case of decreased work.

A traffic control system required by change order work is paid for as a part of the change order work.

ANNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

14 ENVIRONMENTAL STEWARDSHIP

Replace section 14-6.02 with:
14-6.02 SPECIES PROTECTION
14-6.02A General
Section 14-6.02 includes specifications for protecting regulated species or their habitat.

This project is within or near habitat for regulated species shown in the following table:
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Species Name
San Joaquin kit fox
Swainson’s hawk/Raptors

The Department anticipates nesting or attempted nesting by migratory and nongame birds from February
15 to September 1.

14-6.02B Material
Not Used

14-6.02C Construction
14-6.02C(1) General
Not Used

14-6.02C(2) Protective Radius

Upon discovery of a regulated species, stop construction activities within a 100-foot radius of the
discovery or as defined in the table below. Immediately notify the Engineer. Do not resume activities until
receiving notification from the Engineer.

Regulated species Protective radius

name
San Joaquin kit fox | 200 Feet
Swainson’s hawk 600 Feet
Raptors 300 Feet

14-6.02C(3) Protocols
Not used.

14-6.02C(4) Biological Resource Information
Implement the following biological resource information requirements.

1. Construction personnel shall participate in a worker environmental awareness program provided by
the project biologist. District biologist shall inform workers about the Migratory Bird Treaty Act and the
San Joaquin kit fox, western burrowing owl, and Swainson’s hawk. The Contractor shall submit a
written request to the Engineer 10 days prior to the performance of any work requesting training.

2. Project related vehicles should observe a 20-mph speed limit in all project areas, except on county
roads and State and Federal highways, especially at night when the San Joaquin kit fox is most
active. Off-road traffic outside of designated project areas should be prohibited

3. All food-related trash items such as wrappers, cans, bottles, and food scraps should be disposed of in
closed containers and removed at least once daily from the project site.

4. To prevent harassment or, mortality of San Joaquin kit foxes, or destruction of dens by dogs or cats,
no pets shall be permitted on the project site.

5. Use of rodenticide and herbicides in the project area shall be restricted. This prevents poisoning of kit
foxes and depletion of prey populations on which they depend.

6. If construction activities are scheduled during the nesting season (February 15 to September 1),
focused surveys for active nests shall be conducted 72 hours of said construction activities.

7. Wildlife encountered during the course of construction shall be allowed to leave the construction area
unharmed.

8. District biologist shall conduct a pre-construction survey for the San Joaquin kit fox, and Swainson’s
hawk within 15 days prior to the commencement of construction activities.

9. Trenching along Interstate 5 must be conducted during the day.

14-6.02C(5) Protection Measures
Within the project limits implement the following protection measures:
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1. Excavation Inspections: At the end of each working day, the Contractor shall take measures to
prevent the entrapment of kit foxes in all excavated, steep-walled holes or trenches more than or
equal to 2 feet deep. Such measures shall include covering excavations with plywood or providing
dirt or plank escape ramps from the trenches.

2. Material Inspections: The Contractor shall inspect all pipes and culverts with a diameter greater than
or equal to 4 inches before burying, capping, or other use. If a kit fox is discovered during this
inspection, the pipe or culvert shall not be disturbed (other than to move it to a safe location if
necessary) until after the fox has escaped.

3. All construction pipes, culverts or similar structures with a diameter of 4-inches or greater that are
stored at a construction site for one or more overnight periods should be thoroughly inspected for kit
foxes before the pipe is buried, capped or otherwise moved in any way. All food-related trash items
such as wrappers, cans, bottles and food scraps should be disposed of in closed containers and
removed at least once daily from the project site.

14-6.02C(6) Monitoring Schedule
Monitor according to the following schedule:

Monitoring type Schedule
Excavation Daily
Inspections
Material Daily
Inspections

14-6.02D Payment
Not Used

Replace section 14-11.09 with:
14-11.09 TREATED WOOD WASTE
14-11.09A General
14-11.09A(1) Summary

Section 14-11.09 includes specifications for handling, storing, transporting, and disposing of treated wood
waste (TWW).

Wood removed from guardrail is TWW. Manage TWW under 22 CA Code of Regs, Div. 4.5, Chp. 34.

14-11.09A(2) Submittals

For disposal of TWW, submit as an informational submittal a copy of each completed shipping record and
weight receipt within 5 business days.

14-11.09B Materials
Not Used

14-11.09C Construction
14-11.09C(1) General
Not Used

14-11.09C(2) Training
Provide training to personnel who handle TWW or may come in contact with TWW. Training must include:

Applicable requirements of 8 CA Code of Regs
Procedures for identifying and segregating TWW

Safe handling practices

Requirements of 22 CA Code of Regs, Div. 4.5, Chp. 34
Proper disposal methods

aorON=
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Maintain records of personnel training for 3 years.

14-11.09C(3) Storage
Store TWW before disposal using the following methods:

1. Elevate on blocks above a foreseeable run-on elevation and protect from precipitation for no more
than 90 days.

2. Place on a containment surface or pad protected from run-on and precipitation for no more than 180
days.

3. Place in water-resistant containers designed for shipping or solid waste collection for no more than 1
year.

4. Place in a storage building as defined in 22 CA Code of Regs, Div. 4.5, Chp. 34, § 67386.6(a)(2)(C).

Prevent unauthorized access to TWW using a secured enclosure such as a locked chain-link-fenced area
or a lockable shipping container located within the job site.

Resize and segregate TWW at a location where debris from the operation including sawdust and chips
can be contained. Collect and manage the debris as TWW.

Provide water-resistant labels that comply with 22 CA Code of Regs, Div. 4.5, Chp. 34, §67386.5, to
clearly mark and identify TWW and accumulation areas. Labels must include:

Caltrans, District number, Construction, Construction Contract number
District office address

Engineer's name, address, and telephone number

Contractor's contact name, address and telephone number

Date placed in storage

aorON=

14-11.09C(4) Transporting and Disposal

Before transporting TWW, obtain an agreement from the receiving facility that the TWW will be accepted.
Protect shipments of TWW from loss and exposure to precipitation. For projects with 10,000 Ib or more of
TWW, request a generator's EPA ldentification Number at least 5 business days before the 1st shipment.
Each shipment must be accompanied by a shipping record such as a bill of lading or invoice that
includes:

Caltrans with district number

Construction Contract number

District office address

Engineer's name, address, and telephone number

Contractor's contact name and telephone number

Receiving facility name and address

Waste description: Treated Wood Waste with preservative type if known or unknown/mixture
Project location

Estimated quantity of shipment by weight or volume

10. Date of transport

11. Date of receipt by the receiving TWW facility

12. Weight of shipment as measured by the receiving TWW facility

13. Generator's EPA Identification Number for projects with 10,000 Ib or more of TWW

CoNOOGOR~WN =

The shipping record must be at least a 4-part carbon or carbonless 8-1/2-by-11-inch form to allow
retention of copies by the Engineer, transporter, and disposal facility.

Dispose of TWW at an approved TWW facility. A list of currently approved TWW facilities is available at:
http://www.dtsc.ca.gov/HazardousWaste/upload/lanfillapr11pdated1.pdf
Dispose of TWW within:

1. 90 days of generation if stored on blocks

2. 180 days of generation if stored on a containment surface or pad

3. 1 year of generation if stored in a water-resistant container or within 90 days after the container is full,
whichever is shorter
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4. 1 year of generation if storing in a storage building as defined in 22 CA Code of Regs, Div. 4.5, Chp.
34, § 67386.6(a)(2)(C)

14-11.09D Payment
Not Used

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

15 EXISTING FACILITIES

Replace section 15-2.02F with:
15-2.02F Remove Asphalt Concrete Dikes

Before removing the dike, cut the outside edge of the asphalt concrete on a neat line and to a minimum
depth of 0.17 foot.

Replace section 15-2.03A(2)(b) with:
15-2.03A(2)(b) Department Salvage Location

A minimum of 2 business days before hauling salvaged material to the Department salvage storage
location, notify:

1. The Engineer

For Electrical Equipment, the Department salvage storage location is:

Caltrans Maintenance Yard, Electrical Shop1604 South B Street, Stockton, CA 95206.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

DIVISION Il GRADING

NANNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

19 EARTHWORK
Add to section 19-1.01A:

Earthwork activities include clearing and grubbing, developing a water supply, and finishing the roadway.
Comply with sections 16, 17-2, and 22.

Replace the 2nd, 3rd, 4th, and 5th paragraph of section 19-2.03B with:

Place surplus material within the job site. Ensure enough material is available to complete the
embankments before placing the material at other locations on the job site. Do not dispose of it. Obtain
authorization before using surplus material for any of the following:

1.  Widening embankments uniformly
2. Flattening slopes
3. Placing along the roadway or at other locations
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If you use any surplus material prematurely as described above and later find a material shortage, you
must replace it with authorized material. The Department does not pay for replacing the material.

NANNNNNANNNNNANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

DIVISION VI STRUCTURES
49 PILING

Replace"Reserved" in section 49-3.02A(4)(b) with:

Schedule and hold a preconstruction meeting for CIDH concrete pile construction (1) at least 5 business
days after submitting the pile installation plan and (2) at least 10 days before the start of CIDH concrete
pile construction. You must provide a facility for the meeting.

The meeting must include the Engineer, your representatives, and any subcontractors involved in CIDH
concrete pile construction.

The purpose of this meeting is to:

1. Establish contacts and communication protocol between you and your representatives,any
subcontractors, and the Engineer
2. Review the construction process, acceptance testing, and anomaly mitigation of CIDH concrete piles

The Engineer will conduct the meeting. Be prepared to discuss the following:

Pile placement plan, dry and wet

Acceptance testing, including gamma-gamma logging, cross-hole sonic logging, and coring
Pile Design Data Form

Mitigation process

Timeline and critical path activities

Structural, geotechnical, and corrosion design requirements

Future meetings, if necessary,for pile mitigation and pile mitigation plan review

Safety requirements, including Cal/OSHA and Tunnel Safety Orders

NGO ALON =

Add to section 49-3.02B(6)(c):
The synthetic slurry must be one of the materials shown in the following table:
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Material Manufacturer
SlurryPro CDP KB INTERNATIONAL LLC
735 BOARD ST STE 209
CHATTANOOGA TN 37402
(423) 266-6964
Super Mud PDS CO INC

105 W SHARP ST
EL DORADO AR 71731
(870) 863-5707

Shore Pac GCV

CETCO CONSTRUCTION DRILLING PRODUCTS
2870 FORBS AVE

HOFFMAN ESTATES IL 60192

(800) 527-9948

Terragel or Novagel
Polymer

GEO-TECH SERVICES LLC
220 N. ZAPATA HWY STE 11A-449A
LAREDO TX 78043

(210) 259-6386

Use synthetic slurries in compliance with the manufacturer's instructions. Synthetic slurries shown in the
above table may not be appropriate for a given job site.

Synthetic slurries must comply with the Department's requirements for synthetic slurries to be included in
the above table. The requirements are available from the Offices of Structure Design, P.O. Box 168041,

MS# 9-4/11G, Sacramento, CA 95816-8041.

SlurryPro CDP synthetic slurry must comply with the requirements shown in the following table:

SLURRYPRO CDP

before placing concrete

Property Test Value
Density Mud Weight (density),
During drilling API 13B-1, < 67.0 pcf®
section 1
Before final cleaning and immediately < 64.0 pcf®

Before final cleaning and immediately
before placing concrete

Viscosity Marsh Funnel and Cup.
During drilling API 13B-1, section 2.2 50-120 sec/qt
Before final cleaning and immediately <70 sec/qt
before placing concrete
pH Glass electrode pH meter 6.0-11.5
or pH paper
Sand content, percent by volume Sand,

API 13B-1, section 5 < 0.5 percent

°If authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.
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Super Mud synthetic slurry must comply with the requirements shown in the following table:

SUPER MUD
Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 64.0 pcf®
section 1
Before final cleaning and immediately < 64.0 pcf®

before placing concrete

Before final cleaning and immediately
before placing concrete

APl 13B-1, section 5

Viscosity Marsh Funnel and Cup.
During drilling API 13B-1, section 2.2 32-60 sec/qt
Before final cleaning and immediately <60 sec/qt
before placing concrete
pH Glass electrode pH meter 8.0-10.0
or pH paper
Sand content, percent by volume Sand,

< 0.5 percent

%If authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.

Shore Pac GCV synthetic slurry must comply with the requirements shown in the following table:

SHORE PAC GCV

before placing concrete

Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 64.0 pcf®
section 1
Before final cleaning and immediately < 64.0 pcf®

Before final cleaning and immediately
before placing concrete

APl 13B-1, section 5

Viscosity Marsh Funnel and Cup.
During drilling API 13B-1, section 2.2 33-74 sec/qt
Before final cleaning and immediately < 57 sec/qt
before placing concrete
pH Glass electrode pH meter 8.0-11.0
or pH paper
Sand content, percent by volume Sand,

< 0.5 percent

°If authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.
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Terragel or Novagel Polymer synthetic slurry must comply with the requirements shown in the following
table:

TERRAGEL OR NOVAGEL POLYMER

Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 67.0 pcf®
section 1
Before final cleaning and immediately < 64.0 pcf®
before placing concrete
Viscosity Marsh Funnel and Cup.
During drilling API 13B-1, section 2.2 45-104 sec/qt
Before final cleaning and immediately < 104 sec/qt
before placing concrete
pH Glass electrode pH meter 6.0-11.5
or pH paper
Sand content, percent by volume Sand,
Before final cleaning and immediately API 13B-1, section 5 < 0.5 percent
before placing concrete

°If authorized, you may use slurry in salt water. The allowable density of slurry in salt water may
be increased by 2 pcf.
Slurry temperature must be at least 40 degrees F when tested.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

55 STEEL STRUCTURES

Add to section 55-1.02B(6)(a):

Zinc coat HS fastener assemblies and other fasteners attached to structural steel. If direct tension
indicators are used, all components of these fastener assemblies must be zinc coated by mechanical
deposition.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

DIVISION IX TRAFFICCONTROL FACILITIES
83 RAILINGS AND BARRIERS

Replace item 1 in the 7th paragraph of section 83-1.02B with:
1. Steel posts

Replace item 2 in the 7th paragraph of section 83-1.02B with:
2. Plastic blocks for line posts
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Replace section 83-1.02C(2) with:
83-1.02C(2) Alternative In-Line Terminal System

Alternative in-line terminal system must be furnished and installed as shown on the plans and under
these special provisions.

The allowable alternatives for an in-line terminal system must consist of one of the following or a
Department-authorized equal.

1. TYPE SKT-SP-MGS for steel posts or Type SKT-W-MGS for wood posts TERMINAL SYSTEM -
Type SKT-MGS terminal system must be a SKT 350 sequential kinking terminal, system length 53'-1-
1/2", manufactured by Road Systems, Inc., located in Big Spring, Texas, and must include items
detailed for Type SKT-MGS terminal system shown on the plans. The SKT 350 sequential kinking
terminal can be obtained from the distributor, Universal Industrial Sales, P.O. Box 699, Pleasant
Grove, UT84062, telephone (801) 785—-0505 or from the distributor, Gregory Highway Products, 4100
13th Street, S.W., Canton, OH44708, telephone (330) 477—4800.

2. TYPE X-LITE - Type X-Lite terminal system must be a 31"X-Lite Guard Rail End Terminal as
manufactured by Barrier Systems, Inc., located in Vacaville, CA, and must include items detailed for
Type 31"X-Lite terminal system shown on the plans. The 31"X-Lite Guard Rail End Terminal can be
obtained from the distributor, Statewide Safety and Signs, Inc., 130 Grobric Court, Fairfield, CA
94533, telephone (800) 770—2644.

3. TYPE 31"X-TENSION- Type 31"X-Tension terminal system must be a 31" X-Tension Guard Rail End
Terminal as manufactured by Barrier Systems, Inc., located in Vacaville, CA, and must include items
detailed for Type 31"X-Tension terminal system shown on the plans. The 31" X-Tension Guard Rail
End Terminal can be obtained from the distributor, Statewide Safety and Signs, Inc., 130 Grobric
Court, Fairfield, CA 94533, telephone (800) 770-2644.

Submit a certificate of compliance for terminal systems.

Terminal systems must be installed under the manufacturer's installation instructions and these
specifications. Each terminal system installed must be identified by painting the type of terminal system in
neat black letters and figures 2 inches high on the backside of the rail element between system posts
numbers 4 and 5. Paint must be metallic acrylic resin type spray paint. Before applying terminal system
identification, the surface to receive terminal system identification must be removed of all dirt, grease, oil,
salt, or other contaminants by washing the surface with detergent or other suitable cleaner. Rinse
thoroughly with fresh water and allow to fully dry.

For Type SKT-SP-MGS terminal system, install the soil tube with soil plate attached at Post 1, hinged
breakaway post at Post 2, and 6'-0" W6 x 9 steel posts at Posts 3 through 8. Use a W6 x 15 steel post at
Post 1. The soil tube with soil plate must be, at the Contractor's option, driven with or without pilot holes,
or placed in drilled holes. Space around the steel foundation tubes must be backfilled with selected earth,
free of rock, placed in layers approximately 4 inches thick and each layer must be moistened and
thoroughly compacted.

For Type SKT-W-MGS terminal system, install the soil tube with soil plate attached at Post 1, breakaway
cable terminal post at Post 2, and controlled release terminal posts at Posts 3 through 8. The soil tube
must be, at the Contractor's option, driven with or without pilot holes, or placed in a drilled hole. Space
around the steel foundation tube must be backfilled with selected earth, free of rock, placed in layers
approximately 4 inches thick and each layer must be moistened and thoroughly compacted. A wood post
must be inserted into the steel foundation tube by hand. Before the wood terminal post is inserted, the
inside surfaces of the steel foundation tube to receive the wood post must be coated with a grease that
will not melt or run at a temperature of 149 degrees F or less. The edge of the wood post may be slightly
rounded to facilitate insertion of the post into the steel foundation tube.

For Type 31" X-Lite terminal system, all crimped posts and line posts must be W6 x 8.5 or W6 x 9 steel
posts. All posts, must be, at the Contractor's option, either driven or placed in drilled holes. Space around
the crimped posts, Post 2 with attached soil plate and lines posts must be backfilled with selected earth,
free of rock, placed in layers approximately 4 inches thick and each layer must be moistened and
thoroughly compacted. All blocks must be wood or plastic.

For Type 31" X-Tension terminal system, the steel post and soil anchor must be, at the Contractor’s
option, driven with or without pilot holes, or placed in drilled holes. Space around the steel post and soil
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anchor must be backfilled with selected earth, free of rock, placed in layers approximately 4 inches thick
and each layer must be moistened and thoroughly compacted. The wood terminal posts must be inserted
into the drilled holes by hand and backfilled in the same manner as the steel post and soil anchor. Wood
terminal posts must not be driven. All blocks must be wood or plastic.

For Type 31" X-Tension terminal system, the steel bottom post and I-beam post must be placed in drilled
hole. The soil anchor and steel line posts must be, at the Contractor's option, either driven or placed in
drilled holes. Space around the steel bottom post, steel line posts and soil anchor must be backfilled with
selected earth, free of rock, placed in layers approximately 4 inches thick and each layer must be
moistened and thoroughly compacted. All blocks must be plastic.

After installing the terminal system, dispose of surplus excavated material in a uniform manner along the
adjacent roadway where designated by the Engineer.

Replace section 83-1.02C(3) with:
83-1.02C(3) Alternative Flared Terminal System

Alternative flared terminal system must be furnished and installed as shown on the plans and under these
special provisions.

S

The allowable alternatives for a flared terminal system must consist of one of the following or a
Department-authorized equal.

1. TYPE FLEAT-SP-MGS for steel or FLEAT-W-MGS for wood TERMINAL SYSTEM - Type FLEAT-
MGS terminal system must be a Flared Energy Absorbing Terminal 350, system length 37'-6",
manufactured by Road Systems, Inc., located in Big Spring, Texas, and must include items detailed
for Type FLEAT-MGS terminal system shown on the plans. The Flared Energy Absorbing Terminal
350 can be obtained from the distributor, Universal Industrial Sales, P.O. Box 699, Pleasant Grove,
UT84062, telephone (801) 785-0505 or from the distributor, Gregory Industries, Inc., 4100 13"
Street, S.W., Canton, OH44708, telephone (330) 477—4800.

2. TYPE SRT-31 TERMINAL SYSTEM - Type SRT-31 terminal system must be an SRT-350 Slotted
Rail Terminal (6-post system), system length 37'-6", as manufactured by Trinity Highway Products,
LLC, and must include items detailed for Type SRT-31 terminal system shown on the plans. The
SRT-350 Slotted Rail Terminal (6-post system) can be obtained from the manufacturer, Trinity
Highway Products, LLC, P.O. Box 99, Centerville, UT 84012, telephone (800) 772—7976.

3. TYPE 31"X-TENSION- Type 31"X-Tension terminal system must be a 31" X-Tension Guard Rail End
Terminal as manufactured by Barrier Systems, Inc., located in Vacaville, CA, and must include items
detailed for Type 31"X-Tension terminal system shown on the plans. The 31" X-Tension Guard Rail
End Terminal can be obtained from the distributor, Statewide Safety and Signs, Inc., 130 Grobric
Court, Fairfield, CA 94533, telephone (800) 770—2644.

Submit a certificate of compliance for terminal systems.

Terminal systems must be installed under the manufacturer's installation instructions and these
specifications. Each terminal system installed must be identified by painting the type of terminal system in
neat black letters and figures 2 inches high on the backside of the rail element between system posts
numbers 4 and 5. Paint must be metallic acrylic resin type spray paint. Before applying terminal system
identification, the surface to receive terminal system identification must be removed of all dirt, grease, oil,
salt, or other contaminants by washing the surface with detergent or other suitable cleaner. Rinse
thoroughly with fresh water and allow to fully dry.

For Type SRT-31 terminal system, install a cable release post at Post 1 and 6'-0" steel yielding terminal
posts at Posts 2 through 6. The cable release post and steel yielding terminal posts must be, at the
Contractor's option, either driven, with or without pilot holes, or placed in drilled holes. If placed in pilot or
drilled holes, space around the posts must be backfilled with selected earth, free of rock, placed in layers
approximately 4 inches thick and each layer must be moistened and thoroughly compacted.
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For Type FLEAT-SP-MGS terminal system, install the soil tube with soil plate attached at Post 1, hinged
breakaway post at Post 2, and 6'-0" W6 x 9 steel posts at Posts 3 through 7. Use a W6 x 15 steel post at
Post 1. The soil tube with soil plate must be, at the Contractor's option, driven with or without pilot holes,
or placed in drilled holes. Space around the steel foundation tubes must be backfilled with selected earth,
free of rock, placed in layers approximately 4 inches thick and each layer must be moistened and
thoroughly compacted.

For Type 31" X-Tension terminal system, the steel post and soil anchor must be, at the Contractor’s
option, driven with or without pilot holes, or placed in drilled holes. Space around the steel post and soil
anchor must be backfilled with selected earth, free of rock, placed in layers approximately 4 inches thick
and each layer must be moistened and thoroughly compacted. The wood terminal posts must be inserted
into the drilled holes by hand and backfilled in the same manner as the steel post and soil anchor. Wood
terminal posts must not be driven. All blocks must be wood or plastic.

For Type 31" X-Tension terminal system, the steel bottom post and I-beam post must be placed in drilled
hole. The soil anchor and steel line posts must be, at the Contractor's option, either driven or placed in
drilled holes. Space around the steel bottom post, steel line posts and soil anchor must be backfilled with
selected earth, free of rock, placed in layers approximately 4 inches thick and each layer must be
moistened and thoroughly compacted. All blocks must be plastic.

After installing the terminal system, dispose of surplus excavated material in a uniform manner along the
adjacent roadway where designated by the Engineer.

NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

86 ELECTRICAL SYSTEMS

Add to the end of the 1st paragraph of the RSS for section 86-1.01.:

This work is shown on plan sheets labeled E. The work involved in each bid item is shown on a sheet with
a title matching the bid item description except for the following bid items:

1. Maintaining existing traffic management system elements during construction

Replace "Reserved" in section 86-1.06B with:

Traffic Management System (TMS) elements include, but are not limited to ramp metering (RM) system,
communication system, traffic monitoring stations, video image vehicle detection system (VIVDS),
microwave vehicle detection system (MVDS), loop detection system, changeable message sign (CMS)
system, extinguishable message sign (EMS) system, highway advisory radio (HAR) system, closed circuit
television (CCTV) camera system, roadway weather information system (RWIS), visibility sensor, and
fiber optic system.

Existing TMS elements, including detection systems, shown and located within the project limits must
remain in place and be protected from damage. If the construction activities require existing TMS
elements to be nonoperational or off line, and if temporary or portable TMS elements are not shown, the
Contractor must provide for temporary or portable TMS elements. The Contractor must receive
authorization on the type of temporary or portable TMS elements and installation method.

Before work is performed the Contractor must document the GPS coordinates for all existing TMS
elements within the project limits. The mapping grade GPS equipment used must be accurate to six
decimal places for both latitudes and longitudes. The Contractor must provide a spreadsheet in Microsoft
Excel format documenting the GPS coordinates. The Engineer, the Contractor, and the Department's
Traffic Operations Electrical representatives must jointly conduct a pre-construction operational status
check of all existing TMS elements and each element's communication status with the Traffic
Management Center (TMC), including existing TMS elements not shown and elements that may not be
impacted by the Contractor's activities. The Department's Traffic Operations Electrical representatives will
certify the TMS elements' location and status, and provide a copy of the certified list of the existing TMS
elements within the project limits to the Contractor. The status list will include the operational, defined as
having full functionality, and the nonoperational components.
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The Contractor must obtain authorization at least 72 hours before interrupting existing TMS elements'
communication with the TMC that will result in the elements being nonoperational or off line. The
Contractor must notify the Engineer at least 72 hours before starting excavation activities.

Traffic monitoring stations and their associated communication systems, which were verified to be
operational during the pre-construction operational status check, must remain operational on
freeway/highway mainline at all times, except:

1. For aduration of up to 15 days on any continuous segment of the freeway/highway longer than 3
miles

2. For a duration of up to 60 days on any continuous segment of the freeway/highway shorter than 3
miles

If the construction activities require existing detection systems to be nonoperational or off line for a longer
time period or the spacing between traffic monitoring stations is more than the specified criteria above,
and temporary or portable detection operations are not shown, the Contractor must provide provisions for
temporary or portable detection operations. The Contractor must receive authorization on the type of
detection and installation before installing the temporary or portable detection.

If existing TMS elements shown or identified during the pre-construction operational status check, except
traffic monitoring stations, are damaged or fail due to the Contractor's activity, where the elements are not
fully functional, the Engineer must be notified immediately. If the Contractor is notified by the Engineer
that existing TMS elements have been damaged, have failed or are not fully functional due to the
Contractor's activity, the damaged or failed TMS elements, excluding structure-related elements, must be
repaired or replaced, at the Contractor's expense, within 24 hours. For a structure-related elements, the
Contractor must install temporary or portable TMS elements within 24 hours. For nonstructure-related
TMS elements, the Engineer may authorize temporary or portable TMS elements for use during the
construction activities.

If fiber optic cables are damaged due to the Contractor's activities, the Contractor must install new fiber
optic cables from an original splice point or termination to an original splice point or termination, unless
otherwise authorized. Fiber optic cable must be spliced at the splice vaults if available. The amount of
new fiber optic cable slack in splice vaults and the number of new fiber optic cable splices must be
equivalent to the amount of slack and number of splices existing before the damage or as directed by the
Engineer. Fusion splicing will be required.

The Contractor must demonstrate that repaired or replaced elements operate in a manner equal to or
better than the replaced equipment. If the Contractor fails to perform required repairs or replacement
work, the Department may perform the repair or replacement work and the cost will be deducted from
monies due to the Contractor.

A TMS element must be considered nonoperational or off line for the duration of time that active
communications with the TMC is disrupted, resulting in messages and commands not transmitted from or
to the TMS element.

The Contractor must provide provisions for replacing existing TMS elements within the project limits,
including detection systems, that were not identified on the plans or during the pre-construction
operational status check that became damaged due to the Contractor's activities.

If the pre-construction operational status check identified existing TMS elements, then the Contractor, the
Engineer, and the Department's Traffic Operations Electrical representatives must jointly conduct a post
construction operational status check of all existing TMS elements and each element's communication
status with the TMC. The Department's Traffic Operations Electrical representatives will certify the TMS
elements' status and provide a copy of the certified list of the existing TMS elements within the project
limits to the Contractor. The status list will include the operational, defined as having full functionality, and
the nonoperational components. TMS elements that cease to be functional between pre and post
construction status checks must be repaired at the Contractor's expense.

The Engineer will authorize the schedule for final replacement, the replacement methods and the
replacement elements, including element types and installation methods before repair or replacement
work is performed. The final TMS elements must be new and of equal or better quality than the existing
TMS elements.
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If no electrical work exists on the project and no TMS elements are identified within the project limits, the
pre-construction operational status check is change order work.

Furnishing and installing temporary or portable TMS elements that are not shown, but are required when
an existing TMS element becomes nonoperational or off line due to construction activities, is change
order work.

Furnishing and installing temporary or portable TMS elements and replacing TMS elements that are not
shown nor identified during the pre-construction operational status check and were damaged by
construction activities is change order work.

If the Contractor is required to submit provisions for the replacement of TMS elements that were not
identified, submitting the provisions is change order work.

Add to section 86-2.05A:
Conduit installed underground must be Type 3 and comply with UL 651.

Add to section 86-2.05B:
The conduit in a foundation and between a foundation and the nearest pull box must be Type 1.

Add to section 86-2.05C:

Type 3 conduit placed, not in the pavement or under concrete sidewalk, must be installed in trench. After
the bedding material is placed and the conduit is installed, backfill the trench to not less than 4inches
above the conduit with minor concrete under section 90-2, except the concrete must contain not less than
421pounds of cementitious material per cubic yard. Backfill the remaining trench to finished grade with
backfill material.

After conductors have been installed, the ends of the conduits terminating in pull boxes, service
equipment enclosures, and controller cabinets must be sealed with an authorized type of sealing
compound.

Replace "Reserved" in section 86-2.06B of the RSS for section 86-2.06 with:
86-2.06B(1) General
86-2.06B(1)(a) Summary
Section 86-2.06B includes specifications for installing non-traffic-rated pull boxes.

86-2.06B(1)(b) Submittals

Before shipping pull boxes to the job site, submit a list of materials used to fabricate the pull boxes to
METS. Include:

1. Contract number

2. Manufacturer's name

3. Manufacturer's installation instructions
4. Your contact information

Submit reports for pull boxes from an NRTL-accredited laboratory.
Before installing a pull box and cover, submit the manufacturer's replacement warranty for them.

86-2.06B(1)(c) Quality Control and Assurance
86-2.06B(1)(c)(i) Functional Testing
The pull box must be tested under ANSI/SCTE 77, "Specification for Underground Enclosure Integrity.
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86-2.06B(1)(c)(ii) Warranty
Provide a 2-year manufacturer's replacement warranty for the pull box . The warranty period starts on the
date of Contract acceptance.

Deliver replacement parts within 5 business days after you receive notification of a failed pull box to the
Department's Maintenance Electrical Shop at:

86-2.06B(2) Materials

The pull box must comply with ANSI/SCTE 77, "Specification for Underground Enclosure Integrity," for tier
22 load rating and must be gray or brown.

A pull box extension must be made of the same material as the pull box and attached to the box to
maintain the minimum combined depths.

Include recesses for a hanger if a transformer or other device must be placed in a pull box.
The bolts, nuts, and washers must be a captive design.

The captive bolt must be capable of withstanding a torque from 55 to 60 ft-lb and a minimum pull-out
strength of 750 Ib. Perform the test with the cover in place and the bolts torqued. The pull box and cover
must not be damaged while performing the test.

Hardware must be stainless steel with 18 percent chromium and 8 percent nickel content.
Galvanize ferrous metal parts under section 75-1.05.
The manufacturer's instructions must include:

1. Quantity and size of entries that can be made without degrading the strength of the pull box below the
tier 22 load rating

2. Locations where side entries cannot be made

3. Acceptable method for creating the entry

The tier 22 load rating must be labeled or stenciled by the manufacturer on the inside and outside of the
pull box.

86-2.06B(3) Construction

Do not install a pull box in curb ramps or driveways.

A pull box for a post or a pole standard must be located within 5 feet of the standard. Place the pull box

adjacent to the back of the curb or edge of the shoulder. If this is impractical, place the pull box in a
suitable, protected, and accessible location.

Add to the RSS for section 86-2.06:
86-2.06D Tamper Resistant Cover for Pull Box
86-2.06D(1) General
86-2.06D(1)(a) Summary
Section 86-2.06D includes specification for installing tamper resistant (TR) cover on non-traffic pull box.

86-2.06D(1)(b) Definitions

Fastening hardware:Bolts with necessary nuts and washers, fasteners, hex or lock nuts, or other metal
components to lock the TR cover.

86-2.06D(1)(c) Submittals

Submit a list of materials, contract number, manufacturer's name, and manufacturer's instructions for
installation before shipping TR cover and accessories to the job site.

Submit warranty documentation before installation.
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86-2.06D(1)(d) Quality Assurance

Furnish a 2 year replacement warranty from the manufacturer for the TR cover and accessories against
any defects or structural failures. The effective date of the warranty is the date of contract acceptance.
Replacement parts must arrive within 5 business days after receipt of the failed parts. The Department
does not pay for replacement parts. Deliver replacement parts to theDepartment's Maintenance Electrical
Shop at:

1604 South B Street
Stockton, CA 95206

Miscellaneous iron and steel materials under section 75-1.02.
Galvanized metal parts under section 75-1.05.

86-2.06D(2) Materials
Provide pull box cover and accessories. TR cover marking must comply with 86-2.06B.

The cover must be of 1/2 inch thick steel embossed with non-skid pattern.

Non-welded stainless steel fastening hardware must be passivated stainless steel type 304, 304L, 305,
316, 316L, or UNS Designation S30430. Welded stainless steel fastening hardware must be passivated
stainless steel type 304L or 316L with 308L filler metal for 304L and 316L filler metal for 316L.

TR cover and accessories must be manufactured by the following companies or equal:

1. Sipra Corp., 5759 E, Fountain Way, Suite # 102, Fresno, CA 93727. Telephone (888) 775-5543 or
(559) 294-8380.

2. JensenMetalTech, 450 East Glendale Avenue, Sparks, NV 89431 Telephone (775) 352-2700.

3. MR Steel, 4100 West Glenrosa Avenue, Phoenix, Az, 85019. Telephone (602) 278-3355.

TR cover manufactured by Sipra Corp., is patented and royalty payments may apply.

86-2.06D(3) Construction
Ground and bond TR cover.

Top of TR cover must be flush with finished grade.

The cover locking mechanism must have security bolts that are keyed for the District. The manufacturer
must provide 10 keys directly to the Engineer.

Remove existing pull box cover. Install TR cover and accessories under manufacturer's instructions.

86-2.06D(4) Payment
Not Used.

Replace section 86-2.07 with:
86-2.07 FIBER OPTIC SYSTEM
86-2.07A GENERAL
86-2.07A(1) Summary

Section 86-2.07 includes specifications for installing fiber optic system. The fiber optic system must
include fiber optic conduit, fiber optic cable, fiber optic splice vaults, and auxiliary equipment as shown
and as specified in the special provisions. Comply with Section 86 of the Standard Specifications.

86-2.07A(2) Definitions

Active Component Link Loss Budget: The active component link loss budget is the difference between
the average transmitter launch power (in dBm) and the receiver maximum sensitivity (in dBm).
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Backbone:Fiber cable that provides connections between the TMC and hubs, as well as between
equipment rooms or buildings, and between hubs. The term is used interchangeably with "trunk"
cable.

Breakout: The cable "breakout" is produced by (1) removing the jacket just beyond the last tie-wrap
point, (2) exposing 900 to 1800 mm of the cable buffers, aramid strength yarn and central fiberglass
strength member, and (3) cutting aramid yarn, central strength member and the buffer tubes to
expose the individual glass fibers for splicing or connection to the appropriate device.

Connector:A mechanical device used to align and join two fibers together to provide a means for
attaching to and decoupling from a transmitter, receiver, or another fiber (patch panel).

Connectorized:The termination point of a fiber after connectors have been affixed.

Connector Module Housing (CMH):A patch panel used in the FDUto terminate singlemode fibers with
most common connector types. It may include a jumper storage shelf and a hinged door.

Couplers:Devices which mate fiber optic connectors to facilitate the transition of optical light signals from
one connector into another. They are normally located within FDUs, mounted in panels. They may
also be used unmounted, to join two simplex fiber runs.

Distribution Cable:Fiber cable that provides connections between hubs. Drop cables are typically
spliced into a distribution cable.

Drop Cable:Fiber cable that provides connections between a distribution cable to a field element.
Typically these run from a splice vault to a splice tray within a field cabinet. Drop cables are usually
short in length (less than 65 feet) and are of the same construction as outside plant cable. The term
“breakout cable” is used interchangeably with drop cable.

End-to-End Loss:The maximum permissible end-to-end system attenuation is the total loss in a given
link. This loss could be the actual measured loss, or calculated using typical (or specified) values. A
designer should use typical values to calculate the end-to-end loss for a proposed link. This number
will determine the amount of optical power (in dB) needed to meet the System Performance Margin.

Fan Out Termination:Permits the branching of fibers contained in an optical cable into individual cables
and can be done at field locations; thus, allowing the cables to be connectorized or terminated per
system specifications. A kit provides pull-out protection for individual bare fibers to support
termination. It provides three layers of protection consisting of a Teflon inner tube, a dielectric
strength member, and an outer protective PVC jacket. Fan out terminations must not be used for
more than 6 fibers. For more than 6 fibers, using fan out termination in conjunction with patch panel
would be appropriate.

Fiber Distribution Frame (FDF):A rack mounted system that consists of a standard equipment rack,
fiber routing guides, horizontal jumper troughs and Fiber Distribution Units (FDU). The FDF serves as
the termination and interconnection of passive fiber optic components from cable breakout, for
connection by jumpers, to the equipment.

Fiber Distribution Unit (FDU):An enclosure or rack mountable unit containing both a patch panel with
couplers and splice tray(s). The unit’'s patch panel and splice trays may be integrated or separated by
a partition.

FBC: Fiber Backbone Cable.

FO:Fiber optic.

FOIP:Fiber optic inside plant cable.

FOOP:Fiber optic outside plant cable.

FOTP:Fiber optic test procedure(s) as defined by TIA/EIA standards.

Jumper:A short fiber optic cable, typically one meter or less, with connectors on each end, used to join
two CMH couplers or a CMH to active electronic components.
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Light Source:Portable fiber optic test equipment that, in conjunctionwith a power meter, is used to
perform end-to-end attenuation testing. It contains a stabilized light source operating at the
wavelength of the system under test. It also couples light from the source into the fiber to be received
at the far end by the receiver.

Link:A passive section of the system, the ends of which are connectorized. A link may include splices
and couplers. For example, a video datalinkfrom a FO transmitter to a video FO receiver or to a FO
multiplexer (MUX).

Link Loss Budget: A calculation of the overall permissible attenuation from the fiber optic transmitter
(source) to the fiber optic receiver (detector).

Loose Tube Cable: Type of cable construction in which fibers are placed in buffer tubes to isolate them
from outside forces (stress). A flooding compound or material is applied to the interstitial cable core to
prevent water migration and penetration. This type of cable is primarily for outdoor applications.

Mid-span Access Method:Description of a procedure in which fibers from a single buffer tube are
accessed and spliced to an adjoining cable without cutting the unused fibers in the buffer tube, or
disturbing the remaining buffer tubes in the cable.

MMFO:Multimode Fiber Optic Cable.
OFNR: Optic Fiber Non-conductive Riser.

Optical Time Domain Reflectometer (OTDR):Fiber optic test equipment similar in appearance to an
oscilloscope that is used to measure the total amount of power loss in a FO cable between two
pointsand over the corresponding distance. It provides a visual and printed display of the losses or
defectsassociated with eachsystem component such as fiber sections, splices, and connectors.

Optical Attenuator:An optical element that reduces the intensity of a signal passing through it.
Patchcord:A term used interchangeably with "jumper".
Patch Panel:A precision drilled metal frame containing couplers used to mate two fiber optic connectors.

Pigtail:A short length of fiberoptical cable permanently connectorized at only one endto a source,
detector, or other fiber optic device. All pigtails shall be tight buffer cable.

Power Meter:Portable fiber optic test equipment that, when coupled with a light source, is used to
perform end-to-end attenuation testing. It contains a detector that is sensitive to light at the designed
wavelength of the system under test. Its display indicates the amount of optical power being received
at the end of the link.

Riser Cable:NEC approved cable installed in a riser (a vertical shaft in a building connecting floors).

Segment:A section of F/O cable that is not connected to any active device and may or may not have
splices per the design.

SMFO:Singlemode Fiber Optic Cable.
Splice: The permanent joining of fiber ends to identical or similar fibers.

Splice Enclosure:A environmentally sealed container used to organize and protect splice trays. The
container allows splitting or routing of fiber cables from multiple locations. Normally installed in a
splice vault.

Splice Module Housing (SMH):A unit that stores splice trays as well as pigtails and short cable lengths.
The unit allows splitting or routing of fiber cables to or from multiple locations.

Splice Tray:A container used to organize and protect spliced fibers.
Splice Vault:An underground container used to house excess cable and/or splice enclosures.

System Performance Margin:A calculation of the overall "End to End" permissible attenuation from the
fiber optic transmitter (source) to the fiber optic receiver (detector). The system performance margin
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should be at least 6 dB. This includes the difference between the active component link loss budget,
the passive cable attenuation (total fiber loss) and the total connector/splice loss.

Tight Buffer Cable: Type of non-breakout cable construction where each glass fiber is tightly buffered
(directly coated) with a protective thermoplastic coating to 900 um (compared to 250 ym for loose
tube fibers). The tight buffer cable shall meet all the characteristics of the fiber in the fiber optic
outside plant cable specified in these specifications.

86-2.07A(3) Quality Control and Assurance

86-2.07A(3)(a) Fiber Optic Testing

Testing must include the tests on elements of the passive fiber optic components: (1) at the factory, (2)
after delivery to the job site but prior to installation, (3) after installation but prior to connection to any

other portion of the system and (4) during final system testing. The active components shall be tested
after installation.

Documentation of all test results must be provided to the Engineer within 2 working days after the test
involved.

A minimum of 10 working days prior to arrival of the cable at the site, you must provide details for all job
site testing for the Engineer's review and approval. The details must include the tests involved and the
procedure to conduct the tests. The following items must be included in the test details: the model,
manufacturer, configuration, calibration and alignment and operating procedures for all proposed test
equipment.

For each of the required tests, you must submit two hard copy printouts and two electronic copies of
traces on ISO 9660 Recordable Compact discs, test results and trace analysis software to the Engineer.
The analysis software must be able to compare files, print traces and operate in a Java environment, a
Microsoft Windows XP or another environment approved by the Engineer.

86-2.07A(3)(a)(i)Factory Testing

You must provide thedocumentation from the original manufacturer pertaining to factory testing and
compliance with the fiber specifications as listed in the Fiber Characteristics Table in these special
provisions. Before shipment, but while on the shipping reel, 100 percent of all fibers must be tested for
attenuation. Test results shall be recorded and dated. Copies of the test results must be (1) maintained
on file by the manufacturer with a file identification number for a period of minimum seven years,
(2)attached to the cable reel in a waterproof pouch, and (3) provided to the Engineer.

Copies of the test results shall also be filed with the test documents accompanying the shipping reel in a
separate weather proof envelope.

86-2.07A(3)(a)(ii)Arrival On Job Site

The sequential measurement markings must be documented and provided to the Engineer for every new
reel.The cable and reel on arrival must be physically inspected for damage.100 percent of the fibers on
every reel must be attenuation tested to confirm that the cable meets specifications. The failure of any
single fiber in the cable to comply with these special provisions, is cause for rejection of the entire reel.
Test results must be recorded, dated, compared and filed with the copy accompanying the shipping reel
in a weather proof envelope. Attenuation deviations from the shipping records of greater than five percent
must be brought to the attention of the Engineer. The cable must not be installed until completion of this
test sequence and the Engineer's written approval. Copies of traces and test results must be submitted to
the Engineer. If the test results are unsatisfactory, the reel of FO cable must be considered unacceptable
and all records corresponding to that reel of cable must be marked accordingly. The unsatisfactory reels
of cable must be replaced with new reels of cable at your expense. The new reels of cable must then be
tested to demonstrate acceptability. You must submit copies of the test results of the new reels to the
Engineer.

You must provide all personnel, equipment, instrumentation and materials necessary to perform all
testing at job site. The Engineer shall be notified two working days prior to all field tests. The notification
shall include the exact location or portion of the system to be tested.
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86-2.07A(3)(a)(iii)After Cable Installation

Index matching gel must not be allowed in connectors during testing. After the fiber optic cable has been
pulled but before breakout and termination, 100 percent of all the fibers must be tested with an OTDR for
attenuation. OTDR must be capable of recording and displaying anomalies of 0.02 dB as a minimum.
Test results must be recorded, dated, compared and filed with the previous copies of these tests. You
must submit copies of traces and test results to the Engineer. If the OTDR test results are unsatisfactory,
the FO cable segment of cable must be unacceptable. The unsatisfactory segment of cable must be
replaced with a new segment, without additional splices, at your expense. The new segment of cable then
must be tested to demonstrate acceptability. You must submit copies of the test results to the Engineer
for approval.

86-2.07A(3)(a)(iv) System Cable Verification At Completion
86-2.07A(3)(a)(v)OTDR Testing

Once the passive cabling system has been installed and is ready for activation, 100 percent of the fibers
must be tested with the OTDR for attenuation at wavelengths of both 1310 nm and 1550 nm. Individual
fusion splice losses must not exceed 0.07 dB.OTDR testing must be performed in both directions
(bidirectional), on all fibers. Test results must be generated from software of the test equipment, recorded,
dated, compared and filed with previous copies. The average of the two losses must be calculated, and
recorded in the Cable Verification Worksheet in Appendix A. The OTDR must be capable of recording
and displaying anomalies of at least 0.02 dB.All connector losses must be displayed on the OTDR traces.
The OTDR test results must include the GPS coordinates of the source and destination test points. The
mapping grade GPS equipment used must be accurate to six decimal places for both latitudes and
longitudes. You must provide a spreadsheet in Microsoft Excel format documenting the OTDR test
results. You must provide test results by submitting two hard copy printouts and two electronic copies of
traces on ISO 9660 Recordable Compact discs.

86-2.07A(3)(a)(vi)Power Meter and Light Source

At the conclusion of the OTDR testing, 100 percent of the fiber links must be tested end to end with a
power meter and light source, in accordance with EIA Optical Test Procedure 171 and in the same
wavelengths specified for the OTDR tests. These tests must be conducted in one direction. As shown in
Appendix A, the Insertion Loss (1C) must be calculated. Test results must be recorded, compared, and
filed with the other recordings of the same links. Test results must be submitted to the Engineer. These
values must be recorded in the Cable Verification Worksheet in Appendix A.

86-2.07A(3)(a)(vii)Cable Verification Worksheet

The Cable Verification Worksheet shown in Appendix A must be completed for all links in the fiber optic
system, using the data gathered during cable verification. The completed worksheets must be included as
part of the system documentation.

86-2.07A(3)(a)(viii)Test Failures

If the link loss measured from the power meter and light source exceeds the calculated link loss, or the
actual location of the fiber ends does not agree with the expected location of the fiber ends (as would
occur with a broken fiber), the fiber optic link will not be accepted. The unsatisfactory segments of cable,
or splices must be replaced with a new segment of cable or splice at your expense. The OTDR testing,
power meter and light source testing and Cable Verification Worksheet must be completed for the
repaired link to determine acceptability. You must submit copies of the test results to the Engineer. The
removal and replacement of a segment of cable must be interpreted as the removal and replacement of a
single contiguous length of cable connecting two splices and two connectors. The removal of a small
section containing the failure and therefore introducing new unplanned splices, will not be allowed.

86-2.07A(3)(b) Passive Component Package Testing and Documentation

In developing the passive component package, each connector termination (pigtail, or jumper) must be
tested for insertion attenuation loss using an optical power meter and source. In addition, all singlemode
terminations must be tested for return reflection loss. The loss test results must comply with these special
provisions and must be recorded on a tag attached to the pigtail or jumper.

Once an assembly is complete, the manufacturer must visually verify all tagging of loss values is
complete. As a final quality control measure, the manufacturer must do an "end to end" optical power
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meter/light source test from pigtail end to end to the terminating point assure continuity and overall
attenuation loss values.

The final test results must be recorded, along with previous individual component values, on a special
form assigned to each FDU. The completed form must be dated and signed by the Manufacturer’s Quality
Control supervisor. One copy of this form will be attached in a plastic envelope to the assembled FDU
unit. You must provide a copy to the Engineer, and a copymust also be maintained on file by the
manufacturer or supplier.

The assembled and completed FDU unit must then be protectively packaged for shipment to you for
installation.

86-2.07A(3)(b)(i)Fiber Optic System Performance Margin Design Criteria

The installed system performance margin must be at least 6 dB for every link. If the design system
performance margin is less than 6 dB, the Engineer must be notified and informed of your plan to meet
that specification.

86-2.07A(3)(c) Active Component Testing

The transmitters and receivers must be tested with a power meter and light source, to record the
transmitter average output power (dBm) and receiver sensitivity (dBm). These values must be recorded in
the Fiber System Performance Margin Calculations Worksheet in Appendix B, section C, number 6 and
submitted to the Engineer for approval.
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APPENDIX A

Cable Verification Worksheet
End-to-End Attenuation (Power Meter and Light Source) Testing
and OTDR Testing

Contract No. Contractor:

Operator: Date:

Link Number: Fiber Number:

Test Wavelength (Circle one): 1310 nm 1550 nm
Expected Location of fiber ends: End 1: End 2:

Power Meter and Light Source Test Results:

Power In: dBm
Output Power: dBm
Insertion Loss [1A - 1B]: dB

OTDR Test Results:

Forward Loss: dB
Reverse Loss: dB
Average Loss [(2A + 2B)/2]: dB

To Be Completed by Caltrans:

Resident Engineer's Signature:

Cable Link Accepted:
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APPENDIX B

Fiber System Performance MarginCalculations Worksheet

A. Calculate the Passive Cable Attenuation

1. Calculate Fiber Loss at Cable Distance (times)
Operating Wavelength: Individual Fiber Loss (equal)
nm @ 1310 nm (0.4 dB/km) km x
@ 1550 nm (0.3 dB/km) dB/km =
Total Fiber Loss: dB
B. Calculate the Total Connector/Splice Loss
2. Calculate Individual Connector Loss
Connectors/couplers Loss: (times) Number of Connector 04dB x =
(exclude Tx and Rx connectors) | Pairs (equal)
Total Connector Loss: dB
3. Calculate Splice Loss: Individual Splice Loss (times)
Number of Splices (equal) 007dB x =
Total Splice Loss: dB
4. Calculate Other Components
Loss: Total Components: dB
5. Calculate Total Losses: Total Connector Loss (plus) + dB
Total Splice Loss (plus) + dB
Total Components (equal) + dB =
Total Connector/Splice Loss: dB
C. Calculate Active Component Link Loss Budget
System Wavelength: nm
Fiber Type: singlemode
Average Transmitter Output (Launch Power): dBm
Receiver MAX Sensitivity (10° BER) (minus) dBm
Receiver MIN Sensitivity (equal) - dBm =
ReceiverDynamicRange: dB
6. Calculate Active Component Average Transmitter Output
Link Loss Budget: (Launch Power) (minus) dBm
Receiver MAX Sensitivity - dBm =
(equal)
Active Component Link Loss Budget: dB
D. Verify Performance
7. Calculate System Active Component Link Loss
Performance Margin to Verify Budget [C] (minus) _______dB
Adequate Power: Passive Cable Attenuation
[A] (minus) - dB
Total Connector/Splice Lost
[B] (equal) - dB =
System Performance Margin: dB
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86-2.07BMATERIALS
86-2.07B(1)Fiber Optic Conduit

Fiber optic conduit must comply with UL 651A, unless otherwise specified. Fiber optic conduit must be
orange Schedule 40 high density polyethylene (HDPE) conduit and comply with NEMA TC-7.

HDPE conduit must be joined by heat fusion(includeselectrofusion)method recommended by the conduit
manufacturer, and with theequipment approved for the purpose. Equipment must not expose conduit to
direct flame. Heat fusion must be performed by conduit manufacturer certified or authorized personnel. A
minimum of 2 test fusions, by each fusion operator, must be demonstrated to the Engineer prior to
performing fusion operations on any HDPE conduit to be installed.

Fiber optic conduit in structures must be Type 1 unless otherwise specified.

86-2.07B(2) Warning Tape

Warning tape must be furnished, installed and placed in the trench over fiber optic conduit as shown on
the plans.

The warning tape must have:

Description Parameters

Thickness not be less than (4 mil) thick

Width 4 inch

Material pigmented polyolefin film

Tensile strength Minimum of 2800 PSI

Elongation minimum of 500 percent elongation before breakage
Printed Text height 1.inch

Message background color | bright orange color background

Message statement CAUTION: BURIED FIBER OPTIC CABLE - CALTRANS
Message spacing intervals | approximately 30 inch

The printed warning must not be removed by the normal handling and burial of the tape and must be
rated to last the service life of the tape.

The construction of the warning tape must be such that it will not delaminate when it is wet. It must be
resistant to insects, acid, alkaline and other corrosive elements in the soil.

Warning tape must be manufactured by Condux International, Inc.; Allen System, Inc.; Reef Industries,
Inc. or equal.

86-2.07B(3) Tracer Wire
Tracer wire must be installed in fiber optic conduit as shown on the plans.

Tracer wire must be No. 12 minimum, solid copper conductor with yellow or orangeType TW, THW, RHW,
or USE insulation. A minimum of 3 feet of slack must be extended into each communication pull box and
splice vault from each direction.

The tracer wire must form a mechanically and electrically continuous line throughout the length of the
trench.

Tracer wire may be spliced at intervals of not less than 500 feet and in pull boxes. Splices must conform
to Section 86-2.09, "Wiring," of the Standard Specifications.

86-2.07B(4) Color Slurry Cement Backfill

The color slurry cement backfill for the installation of fiber optic conduit must be a medium to dark, red or
orange color to clearly distinguish the concrete backfill from other concrete and soil. The concrete must
be pigmented by the addition of commercial quality cement pigment to the concrete mix. The red or
orange concrete pigment must be LM Scofield Company, Orange Chromix Colorant, Davis Colors, or
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equal. Slurry cement backfill must conform to Section 19-3.02D, "Slurry Cement Backfill," of the Standard
Specifications.

For trenches in pavement areas, only the top 4 inches of concrete backfill must be pigmented concrete.
At your option, the full depth may have the pigment.

The size of the aggregate must not be larger than 3/8 inch.

86-2.07B(5) Conduit Sealing Plugs

All fiber optic conduit must have their ends sealed with commercial pre formed plugs, which prevent the
passage of gas, dust and water into these conduits. Sealing plugs must be installed at the ends of
conduits terminating in splice vaults, communication pull boxes, and controller cabinets.

Sealing plugs must be removable and reusable. Plugs must be the split type that permits installation or
removal without removing conductors or cables.

Sealing plug that seals an empty conduit must have an eye or other type of capturing device (on the side
of the plug that enters the conduit) to attach to the polyester tape.

86-2.07B(6) Fiber Optic Cable
Fiber optic cable must conform to the details shown on the plans and these special provisions.

Each fiber optic cable for this project must be all dielectric, gel filled or water-blocking material, duct type,
with loose buffer tubes and must conform to these special provisions. Cables with singlemode fibers must
contain 12 singlemode (SM) dual-window (1310 nm and 1550 nm) fibers. The optical fibers must be
contained within loose buffer tubes. The loose buffer tubes must be stranded around an all dielectric
central member. Aramid yarn and/or fiberglass must be used as a primary strength member, and a
polyethylene outside jacket must provide for overall protection.

All fiber optic (FO) cable on this project must be from the same manufacturer, who is regularly engaged in
the production of this material. The cable must comply with Rural Utilities Service Chapter XVII, Title 7,
Section 1755.900 (RUS Federal Rule 7CFR1755.900).

Cable Type Description
E 12SMFO
L 144SMFO

86-2.07B(6)(a) Fiber Characteristics

Each optical fiber must be glass and consist of a doped silica core surrounded by concentric silica
cladding. All fibers in the buffer tube must be usable fibers, and must be sufficiently free of surface
imperfections and occlusions to comply with the optical, mechanical, and environmental specifications.
The required fiber grade must reflect the maximum individual fiber attenuation, to guarantee the required
performance of each and every fiber in the cable.

The coating must be a dual layered, UV cured acrylate. The coating must be mechanically or chemically
strippable without damaging the fiber.

The cable must comply with the optical and mechanical specifications over an operating temperature
range of -40°C to +70°C. The cable must be tested in accordance with EIA-455-3A (FOTP-3), "Procedure
to Measure Temperature Cycling Effects on Optical Fiber, Optical Cable, and Other Passive Fiber Optic
Components." The change in attenuation at extreme operational temperatures (-40°C to +70°C) for
singlemode fiber must not be greater than 0.20 dB/km, with 80 percent of the measured values no greater
than 0.10 dB/km.

For all fibers the attenuation specification must be a maximum attenuation for each fiber over the entire
operating temperature range of the cable.

Singlemode fibers within the finished cable must comply with the specifications in the following table:
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Fiber Characteristics Table
Parameters Singlemode

Type Step Index
Core diameter 8.3 ym (nominal)
Cladding diameter 125 uym £1.0 ym
Core to Cladding Offset <1.0 ym
Coating Diameter 250 ym £15 ym
Cladding Non-circularity defined as: <2.0%
[1-(min. cladding dia +max. cladding dia.)]x100
Proof/Tensile Test 345 Mpa, min.
Attenuation: (-40°C to +70°C)

@1310 nm <0.4 dB/km

@1550 nm <0.3 dB/km
Attenuation at the Water Peak <2.1 dB/km @ 1383 +3 nm
Chromatic Dispersion:

Zero Dispersion Wavelength 1301.5t0 1321.5 nm

Zero Dispersion Slope <0.092 ps/(nm2+km)
Maximum Dispersion: <3.3 ps/(nm*km) for 1285 — 1330 nm

<18 ps/(nm*km) for 1550 nm

Cut-Off Wavelength <1260 nm
Mode Field Diameter 9.3 £0.5 ym at 1300 nm
(Petermann Il) 10.5 £1.0 ym at 1550 nm

86-2.07B(6)(b) Color Coding

In buffer tubes containing multiple fibers, each fiber must be distinguishable from others in the same tube
by means of color coding according to the following:

1. Blue (BL) 7. Red (RD)

2. Orange (OR) 8. Black (BK)
3. Green (GR) 9. Yellow (YL)
4. Brown (BR) 10. Violet (VL)
5. Slate (SL) 11. Rose (RS)
6. White (WT) 12. Aqua (AQ)

Buffer tubes containing fibers must also be color coded with distinct and recognizable colors according to
the same table listed above for fibers.

These colors must be targeted in accordance with the Munsell color shades and must meet EIA/TIA-598
"Color Coding of Fiber Optic Cables."

The color formulation must be compatible with the fiber coating and the buffer tube filling compound, and
be heat stable. It must not fade or smear or be susceptible to migration and it must not affect the
transmission characteristics of the optical fibers and must not cause fibers to stick together.

The fiber optic cable samples of 10 feet length with part numbers, original catalogue and documents from
manufactures must be submitted to the Engineer.

86-2.07B(6)(c) Cable Construction
The fiber optic cable must consist of, but not be limited to, the following components:

Buffer tubes
Central member
Filler rods
Stranding

P~
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Core and cable flooding
Tensile strength member
Ripcord

Outer jacket

®NoOO

86-2.07B(6)(d) Buffer Tubes

Clearance must be provided in the loose buffer tubes between the fibers and the inside of the tube to
allow for expansion without constraining the fiber. The fibers must be loose or suspended within the
tubes. The fibers must not adhere to the inside of the buffer tube. Each buffer tube must contain a
maximum of 12 fibers.

The loose buffer tubes must be extruded from a material having a coefficient of friction sufficiently low to
allow free movement of the fibers. The material must be tough and abrasion resistant to provide
mechanical and environmental protection of the fibers, yet designed to permit safe intentional "scoring"
and breakout, without damaging or degrading the internal fibers.

Buffer tube filling must be with a water swellable yarn or a compound must that is homogeneous
hydrocarbon-based gel with anti-oxidant additives and used to prevent water intrusion and migration. The
filling compound must be non-toxic and dermatologically safe to exposed skin. It must be chemically and
mechanically compatible with all cable components, non-nutritive to fungus, non-hygroscopic and
electrically non-conductive. The filling compound must be free from dirt and foreign matter and must be
readily removable with conventional nontoxic solvents.

Buffer tubes must be stranded around a central member by a method, such as the reverse oscillation
stranding process, that will prevent stress on the fibers when the cable jacket is placed under strain.

86-2.07B(6)(e) Central Member

The central member which functions as an anti-buckling element must be a glass reinforced plastic rod
with similar expansion and contraction characteristics as the optical fibers and buffer tubes.

A linear overcoat of low density polyethylene must be applied to the central member to achieve the
optimum diameter and to ensure proper spacing between buffer tubes during stranding.

86-2.07B(6)(f) Filler Rods

Filler rods may be included in the cable to maintain the symmetry of the cable cross-section. Filler rods
must be solid medium or high density polyethylene. The diameter of filler rods mustbe the same as the
outer diameter of the buffer tubes.

86-2.07B(6)(g) Stranding

Completed buffer tubes must be stranded around the over coated central member using stranding
methods, lay lengths and positioning such that the cable must meet mechanical, environmental and
performance specifications. A polyester binding must be applied over the stranded buffer tubes to hold
them in place. Binders must be applied using tension sufficient to secure the buffer tubes to the central
member without crushing the buffer tubes. The binders must be non-hygroscopic, non-wicking (or
rendered so by the flooding compound), and dielectric with low shrinkage.

86-2.07B(6)(h) Core and Cable Flooding

The cable core interstices must contain a water blocking material, to prevent water ingress and migration.
The water blocking material must be either a polyolefin based compound which fills the cable core
interstices, or an absorbent polymer, which fills voids and swells to block the ingress of water. The
flooding compound or material must be homogeneous, non-hygroscopic, electrically non-conductive, and
non-nutritive to fungus. The compound or material must also be nontoxic, dermatologically safe and
compatible with all other cable components.

86-2.07B(6)(i) Tensile Strength Member

Tensile strength must be provided by high tensile strength aramid yarns and/or fiberglass which must be
helically stranded evenly around the cable core and must not adhere to other cable components.
86-2.07B(6)(j) Ripcord

The cable must contain at least one ripcord under the jacket for easy sheath removal.

Contract No. 10-0K3404
46



86-2.07B(6)(k) Outer Jacket

The jacket must be free of holes, splits, and blisters and must be medium or high density polyethylene
(PE), or medium density cross-linked polyethylene with minimum nominal jacket thickness of 40.0mil +
3 mil. Jacketing material must be applied directly over the tensile strength members and water blocking
material and must not adhere to the aramid strength material. The polyethylene must contain carbon
black to provide ultraviolet light protection and must not promote the growth of fungus.

The jacket or sheath must be marked with the manufacturer's name, the words "Optical Cable", the
number of fibers, "SM", year of manufacture, and sequential measurement markings every 3 feet. The
actual length of the cable must be within -0/+1 percent of the length marking. The marking must be in a
contrasting color to the cable jacket. The height of the marking must be 100 £10 mil.

86-2.07B(6)(I) General Cable Performance Specifications

The F/O cable must withstand water penetration when tested with a 3 feet static head or equivalent
continuous pressure applied at one end of 3 feet length of filled cable for one hour. No water must leak
through the open cable end. Testing must be done in accordance with EIA-455-82 (FOTP-82), "Fluid
Penetration Test for Fluid-Blocked Fiber Optic Cable."

A representative sample of cable must be tested in accordance with EIA/TIA-455-81A (FOTP-81A),
"Compound Flow (Drip) Test for Filled Fiber Optic Cable". No preconditioning period must be conducted.
The cable must exhibit no flow (drip or leak) at 70°C as defined in the test method.

Crush resistance of the finished FO cables must be 220 N/mm applied uniformly over the length of the
cable without showing evidence of cracking or splitting when tested in accordance with EIA-455-41
(FOTP-41), "Compressive Loading Resistance of Fiber Optic Cables". The average increase in
attenuation for the fibers must be <0.10 dB at 1550 nm (singlemode) for a cable subjected to this load.
The cable must not exhibit any measurable increase in attenuation after removal of load. Testing must be
in accordance with EIA-455-41 (FOTP-41), except that the load must be applied at the rate of 0.10 in to
0.75 in per minute and maintained for 10 minutes.

The cable must withstand 25 cycles of mechanical flexing at a rate of 30 £1 cycles/minute. The average
increase in attenuation for the fibers must be <0.20 dB at 1550 nm (singlemode) at the completion of the
test. Outer cable jacket cracking or splitting observed under 10x magnification must constitute failure. The
test must be conducted in accordance with EIA-455-104 (FOTP-104), "Fiber Optic Cable Cyclic Flexing
Test," with the sheave diameter a maximum of 20 times the outside diameter of the cable. The cable must
be tested in accordance with Test Conditions | and Il of (FOTP-104).

The cable must withstand 20 impact cycles. Impact testing must be conducted in accordance with
TIA/EIA-455-25B (FOTP-25) "Impact Testing of Fiber Optic Cables and Cable Assemblies." The average
increase in attenuation for the fibers must be <0.20 dB at 1550 nm for singlemode fiber. The cable must
not exhibit evidence of cracking or splitting.

The finished cable must withstand a tensile load of 610 Ibwithout exhibiting an average increase in
attenuation of greater than 0.20 dB (singlemode). The test must be conducted in accordance with EIA-
455-33 (FOTP-33), "Fiber Optic Cable Tensile Loading and Bending Test." The load must be applied for
one-half hour in Test Condition Il of the EIA-455-33 (FOTP-33) procedure.

86-2.07B(6)(m) Packaging and Shipping
You must submit documentation of compliance with the required specifications to the Engineer prior to
ordering the material.

The completed cable must be packaged for shipment on reels. The cable must be wrapped in a weather
and temperature resistant covering. Both ends of the cable must be sealed to prevent the ingress of
moisture.

Each end of the cable must be securely fastened to the reel to prevent the cable from coming loose
during transit. 10 feet of cable length on each end of the cable must be accessible for testing.

Each cable reel must have a durable weatherproof label or tag showing the manufacturer's name, the
cable type, the actual length of cable on the reel, the Contractor's name, the contract number, and the
reel number. A shipping record must also be included in a weatherproof envelope showing the above
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information and also include the date of manufacture, cable characteristics (size, attenuation, bandwidth,
etc.), factory test results, cable identification number and any other pertinent information.

The minimum hub diameter of the reel must be at least thirty times the diameter of the cable. The FO
cable must be in one continuous length per reel with no factory splices in the fiber. Each reel must be
marked to indicate the direction the reel should be rolled to prevent loosening of the cable.

You must furnish installation procedures and technical support information to the Engineer at the time of
delivery.

86-2.07B(6)(n) Labeling

You must label all fiber optic cabling in a consistent manner. All tags must be of a material designed for
long term permanent labeling of fiber optic cables and must be marked with permanent ink on non-metal
types, or embossed lettering on metal tags. Metal tags must be constructed of stainless steel. Non-metal
label materials must be approved by the Engineer. Labels must be affixed to the cable per the
manufacturer’'s recommendations and must not be affixed in a manner which will cause damage to the
fiber. Handwritten labels must not be allowed.

86-2.07B(7) ldentification for Cables, Jumpers, and Pigtails

Labeling of the backbone, distribution and drop fiber optic cables must conform to the unique
alphanumeric characters provided by the Engineer. A maximum of 20 characters may be required per
label.

Labeling of the jumpers and pigtails must conform to the unique alphanumeric characters provided by the
Engineer. A maximum of 20 characters may be required per label.

86-2.07B(7)(a) Label Placement for Cables

All cables must be clearly labeled with the unique alphanumeric characters provided by the Engineer at
all terminations, even if no connections or splices are made, and at all splice vault entrance and exit
points.

86-2.07B(7)(b) Label Placement for Cable to Cable Splices

All cable jackets entering the splice enclosure must be labeled in accordance with the unique
alphanumeric characters provided by the Engineer. A maximum of 20 characters may be required per
label.

86-2.07B(7)(c) Label Placement for Cable to Fiber Distribution Units

The cable jackets must be clearly labeled at entry to the FDU in accordance with the unique
alphanumeric characters provided by the Engineer. A maximum of 20 characters may be required per
label. In addition, each fiber must be labeled with the Fiber ID and pigtails must be labeled at the
connector with the Fiber ID. The FDU must be clearly labeled with the Cable ID on the face of the FDU. If
multiple cables are connected to the FDU, each block of connectors relating to each individual cable must
be clearly identified by a single label with the Cable ID. Individual connections must be clearly marked on
the face of the FDU in the designated area with the Fiber ID.

86-2.07B(7)(d) Label Placement for Fiber
Fibers labels must be placed next to the connectors of the individual fibers.

86-2.07B(7)(e) Label Placement for Patch Panels

The cable jackets must be clearly labeled at entry to the Patch Panel in accordance with the unique
alphanumeric characters provided by the Engineer. A maximum of 20 characters may be required per
label. In addition, each fiber must be labeled with the Fiber ID and pigtails must be labeled at the
connector with the Fiber ID. The patch panel must be clearly labeled with the Cable ID on the face of the
panel. If multiple cables are connected to the patch panel, each block of connectors relating to each
individual cable must be clearly identified by a single label with the Cable ID. Individual connections must
be clearly marked on the face of the Panel in the designated area with the Fiber ID.

86-2.07B(7)(f) Label Placement for Jumpers

Equipment to FDU jumpers must be labeled as to the equipment type connected and must be labeled at
both ends. FDU to FDU jumpers must be labeled at each end in accordance with the unique
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alphanumeric characters provided by the Engineer. A maximum of 20 characters may be required per
label.

86-2.07B(7)(g) Label Placement for Pigtails

Pigtails must be labeled at the connector in accordance with the unique alphanumeric characters
provided by the Engineer. A maximum of 20 characters may be required per label.

86-2.07B(8) Splice Enclosures

The FO field splices must be enclosed in splice enclosures which must be complete with splice organizer
trays, brackets, clips, cable ties, seals and sealant, as needed. The splice enclosure must be suitable for
a direct burial or pull box application. You must provide manufacturer’s installation instructions to the
Engineer prior to the installation of any splice enclosures. Location of the splice enclosures must be
where a splice is required as shown on the plans, designated by the Engineer, or described in these
special provisions.

The fiber optic splice enclosure must consist of an outer enclosure, an inner enclosure and splice trays,
and must conform to the following special provisions.

The fiber optic splice enclosure must be suitable for a temperature range of 32°F to 122°F.

The size of the enclosure must allow all the fibers of the largest fiber optic cable to be spliced to a second
cable of the same size, plus 12 additional pigtails. The enclosure must be not more than 36 inches in
length and not more than 8 inches in diameter. Two outer enclosures must fit into the fiber optic splice
vault and must leave sufficient space for routing of the fiber optic communication cables, without
exceeding the minimum bending radius of any cable. The enclosures must be designed for butt splicing.

The splice enclosure must conform to the following specifications:

Non-filled thermoplastic case

Rodent proof, water proof, re-enterable and moisture proof

Expandable from 2 cables per end to 8 cables per end by using adapter plates
Cable entry ports must accommodate 0.4 inch to 1 inch diameter cables
Multiple grounding straps

Accommodate up to 8 splice trays

Suitable for "butt” or "through" cable entry configurations

Place no stress on finished splices within the splice trays

N>R~ ®LN =

All materials in the enclosures must be nonreactive and must not support galvanic cell action. The outer
enclosure must be compatible with the other enclosure components, the inner enclosure, splice trays, and
cables.

The end plate must consist of two sections and must have capacity for 2 fiber optic trunk communication
cables and 2 fiber optic pigtails communication.

The outer enclosure must protect the splices from mechanical damage, provide strain relief for the cable,
and be resistant to salt corrosion.

The outer enclosure must be waterproof, re-enterable, and be sealed with a gasket. The outer enclosure
must be flash-tested at 14.9 psi.

The inner enclosure must be of metallic construction. The inner enclosure must be compatible with the
outer enclosure and the splice trays and must allow access to and removal of individual splice trays. The
splice trays must be compatible with the inner enclosure and must be constructed of rigid plastic or metal.

Adequate splice trays must be provided to splice all fibers of the largest fiber optic cable, plus 12 pigtails.
Each splice must be individually mounted and mechanically protected in the splice tray.

You must install the fiber splice enclosure in the splice vaults where splicing is required. The fiber optic
splice enclosures must be securely fastened to the splice vault using standard hardware found in
communication manholes.
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You must provide all mounting hardware required to securely mount the enclosures to the splice vault.
Each splice enclosure must be filled to capacity with splice trays.

The fiber splice enclosuremust be mounted horizontally in a manner that allows the cables to enter at the
end of the enclosure. Not less than 30 feet of each cable must be coiled in the vault to allow the fiber
splice enclosure to be removed for future splicing.

The unprotected fibers exposed for splicing within the enclosuremust be protected from mechanical
damage using the fiber support tube or tubes and must be secured within the fiber splice enclosure.

Upon completion of the splices, the splice trays must be secured to the inner enclosure.

The enclosuremust be sealed using a procedure recommended by the manufacturer that will provide a
waterproof environment for the splices. Encapsulantmust be injected between the inner and outer
enclosures.

Care must be taken at the cable entry points to ensure a tight salt resistant and waterproof seal is made
which will not leak upon aging. It is acceptable to have multiple pigtails enter the fiber splice enclosure
through one hole as long as all spaces between the cables are adequately sealed.

The fiber optic splice enclosure model SCF canister type from Siecor, or model FibrDome from 3M are
recommended.

You must verify the quality of each splice prior to sealing the splice enclosure. The splice enclosuremust
not be sealed until link testing is performed and is approved by the Engineer.

86-2.07B(9) Splice Trays

Splice trays must accommodate a minimum of 12 fusion splices and must allow for a minimum bend
radius of 1.75 inch. Individual fibers must be looped one full turn within the splice tray to allow for future
splicing. No stress is to be applied on the fiber when it is located in its final position. Buffer tubes must be
secured near the entrance of the splice tray to reduce the chance that an inadvertent tug on the pigtail will
damage the fiber. The splice tray cover may be transparent.

Splice trays in the splice enclosuremust conform to the following:

Accommodate up to 24 fusion splices

Place no stress on completed within the tray

Stackable with a snap-on hinge cover

Buffer tubes securable with channel straps

Must be able to accommodate a fusion splice with the addition of an alternative splice holder
Must be labeled after splicing is completed.

oAM=

Only one single splice tray may be secured by a bolt through the center of the tray in the fiber termination
unit. Multiple trays must be securely held in place as per the manufacturer’s recommendation.

86-2.07B(10) Passive Cable Assemblies and Components

The FO cable assemblies and components must be compatible components, designed for the purpose
intended, and manufactured by a company regularly engaged in the production of material for the fiber
optic industry. All components or assemblies must be best quality, non-corroding, with a design life of at
least 20 years.

86-2.07B(11) Fiber Optic Cable Terminations

Fiber optic cable must continue within the conduit to the designated termination point for cable
termination. All components must be the size and type required for the specified fiber. Fiber optic cable
terminations may take place in several locations such as TOS cabinets, camera sites, etc.

86-2.07B(11)(a) Cable Termination

At the FDU, the cable jacket of the fiber optic cable, must be removed exposing the aramid yarn, filler
rods, and buffer tubes. The exposed length of the buffer tubes must be at least the length recommended
by the FDU manufacturer which allows the tubes to be secured to the splice trays. Each buffer tube must
be secured to the splice tray in which it is to be spliced. The remainder of the tubes must be removed to
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expose sufficient length of the fibers in order to properly install on the splice tray, as described in
"Splicing," elsewhere in these special provisions

The cable must then be spliced and secured with tie wraps and routed to its appropriate fiber distribution
frame/unit (FDU) as shown on the plans.

When applicable, moisture blocking gel must be removed from the exposed buffer tubes and fibers. The
transition from the buffer tube to the bundle of jacketed fibers must be treated by an accepted procedure
for sleeve tubing, shrink tube and silicone blocking of the transition to prevent future gel leak.
Manufacturer directions must be followed to ensure that throughout the specified temperature range gel
will not flow from the end of the buffer tube. The individual fibers must be stripped and prepared for
splicing.

Factory terminated pigtails must then be spliced and placed in the splice tray.

All fibers inside a fiber optic cable entering an Fiber Distribution Unit (FDU) must be terminated and
labeled. Attention is directed to "Fiber Distribution Unit" elsewhere in these special provisions.

86-2.07B(11)(b) Distribution Interconnect Package

Distribution involves connecting the fibers to locations shown on the plans. The distribution interconnect
package consists of FDUs with connector panels, couplers, splice trays, fiber optic pigtails and cable
assemblies with connectors. The distribution interconnect package must be assembled and tested by a
company that is regularly engaged in the assembly of these packages. Attention is directed to "Fiber
Optic Testing" elsewhere in these special provisions. All distribution components must be products of the
same manufacturers, who are regularly engaged in the production of these components, and the
respective manufacturers must have quality assurance programs.

86-2.07B(11)(c) Fiber Optic Cable Assemblies

Cable assemblies (jumpers and pigtails) must be products of the same manufacturer. The cable used for
cable assemblies mustcomply with the performance specifications of these special provisions for the F/O
cable being connected.

86-2.07B(11)(d) Pigtails

Pigtails must be of simplex (one fiber) construction, in 900 um tight buffer form, surrounded by aramid for
strength, with a PVC jacket with manufacturer identification information, and a nominal outer jacket
diameter of 0.12 inch. Singlemode simplex cable jackets must be yellow in color. All pigtails must be
factory terminated and 3 feet in length.

86-2.07B(11)(e) Jumpers

Jumpers may be of simplex or duplex design. Duplex jumpers must be of duplex round cable
construction, and must not have zipcord (siamese) construction. All jumpers must be at least 6 feet in
length, sufficient to avoid stress and allow orderly routing.

The outer jacket of duplex jumpers must be colored according to the singlemode color (yellow) specified
above. The two inner simplex jackets must be contrasting colors to provide easy visual identification for
polarity.

86-2.07B(11)(f) Connectors

Connectors must be of the ceramic ferrule SC type for SM. Indoor SC connector body housings must be
either nickel plated zinc or glass reinforced polymer construction. Outdoor SC connector body housing
must be glass reinforced polymer.

The associated coupler must be of the same material as the connector housing.

All FO connectors must be the 0.1 inch SC connector ferrule type with Zirconia Ceramic material with a
PC (Physical Contact) pre-radiused tip.

The SC connector operating temperature range must be -40 to +70 C. Insertion loss must not exceed
0.4 dB for singlemode, and the return reflection loss on singlemode connectors must be at least

-55 dB.Connection durability must be less than a 0.2 dB change per 500 mating cycles per EIA-455-21A
(FOTP-21).
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All terminations must provide a minimum 50 Ibspull out strength. You must document and submit factory
test results to the Engineer prior to installing any of the connectors. Singlemode connectors must have a
yellow color on the body and/or boot that renders them easily identifiable.

Field terminations must be limited to splicing of adjoining cable ends and/or cables to SC pigtails.

86-2.07B(11)(g) Fiber Distribution Unit
You must furnish and install all components to terminate the incoming fiber optic communication cables.

FDU Type Accomodates Termination of
B 12 SMFO fibers
G 144 SMFO fibers

The fiber distribution unit (FDU) must include the following:

1. A patch panel to terminate the appropriate number of singlemode fibers with SC type connector feed
through couplers.

2. Splice trays.

3. Storage for splice trays.

4. A slide out metal drawer for the storage of spare jumpers.

Strain relief must be provided for the incoming fiber optic cable. Cable accesses must have rubber
grommets or similar material to prevent the cable from coming in contact with bear metal. All fibers must
be terminated and individually identified in the FDU and on the patch panel.

The patch panel must be hinged or have coupler plates to provide easy access and maintenance.
Brackets must be provided to spool the incoming fiber a minimum of two turns, each turn must not be less
than 1 foot, before separating out individual fibers to the splice tray.

The FDU must be 19 inch rack mountable when mounted in a cabinet.
The FDU must not exceed 10" in height and 15" in depth.
The front and back covers of the FDU must be retractable or removable to facilitate internal installation.

rg86-2.07B(12) Fiber Optic Splice Vault

Splice vaults must be the size shown on the plans and must conform to Section 86-2.06, "Pull Boxes," of
the Standard Specifications and these special provisions. Enclosures, covers and extensions must be
concrete gray color. Splice vaults must be constructed of reinforced portland cement concrete.

Covers must be 2 piece torsion assisted sections with a cast in frame. Cover marking must be
"CALTRANS FIBER OPTIC" on each cover section. Each cover section must have inset lifting pull slots.
Cover hold down bolts or cap screws and nuts must be of brass, stainless steel, or other non-corroding
metal material. Covers must be hot dipped galvanized steel.

Splice vaults must be installed as shown on the plans. Splice vaults and covers must have an AASHTO
HS 20-44 rating except in areas protected from vehicular traffic, which must be rated for AASHTO H5
loads (25 percent of HS 20-44).

Splice vaults must be installed at grade in paved areas, and 1 inch above grade in unpaved areas.

Splice vaults shown on the plans in the shoulder are shown for general location only. Exact location will
be determined by the Engineer.

Metallic or non-metallic cable racks must be cast-in on the interior of all sides of the splice vaults as
shown on the plans. Racks must be capable of supporting a load of 100 Ib-f minimum, per rack arm.
Racks must be supplied in lengths appropriate for the vault in which they will be placed. Rack arms must
not be less than 6 inches in length. Metallic cable racks must be fabricated from ASTM A36 steel plate
and must be hot-dipped galvanized after fabrication. Metallic cable racks must be bonded and grounded.
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Steel plate, hardware and galvanizing must comply with the specifications in Section 75, "Miscellaneous
Metal," of the Standard Specifications.

86-2.07C CONSTRUCTION
86-2.07C(1) Cable Installation

Installation procedures must be in conformance with the procedures specified by the cable manufacturer
for the specific cable being installed. All cables must be installed by a certified fiber optic cable installer or
you must have a representative from the cable manufacturer present during cable installation.You must
submit the manufacturer’'s recommended procedures for pulling fiber optic cable at least 10 working days
prior to installing cable. Mechanical aids may be used provided that a tension measuring device, and a
breakaway swivel are placed in tension to the end of the cable. The tension in the cable must not exceed
500 Ibfor the manufacturer’'s recommended pulling tension, whichever is less.

During cable installation, the bend radius must be maintained at a minimum of twenty times the outside
diameter. The cable grips for installing the fiber optic cable must have a ball bearing swivel to prevent the
cable from twisting during installation. The final installed bend radius of the fiber optic cable mustbe no
less than ten times the outside diameter of the cable.

FO cable must be installed using a cable pulling lubricant recommended by the FO cable and/or the
innerduct manufacturer, and a pull tape conforming to the provisions described in Section 86-2.05
"Conduit," of the Standard Specifications. Your personnel must be stationed at each splice vault and
pullbox through which the cable is to be pulled to lubricate and prevent kinking or other damage.

FO cable must be installed without splices except where specifically allowed on the plans or approved by
the Engineer. Any midspan access splice or FDU termination must involve only those fibers being spliced
as shown on the plans. Cable splices must be located in splice enclosures, installed in splice vaults
shown on the plans. A minimum of 65 feet of slack must be provided for each FO cable at each splice
vault. Slack must be divided equally on each side of the FO splice enclosure.

Unless shown or provided otherwise, only FO cable must be installed in each innerduct. Pulling a
separate FO cable into a spare duct to replace damaged fiber will not be allowed.

At your option, the fiber may be installed using the air blown method. If integral innerduct is used, the duct
splice points or any temporary splices of innerduct used for installation must withstand a static air
pressure of 110 pounds per square inch.

The fiber installation equipment must incorporate a mechanical drive unit or pusher, which feeds cable
into the pressurized innerduct to provide a sufficient push force on the cable, which is coupled with the
drag force created by the high-speed airflow. The unit must be equipped with controls to regulate the flow
rate of compressed air entering the duct and any hydraulic or pneumatic pressure applied to the cable. It
must accommodate longitudinally ribbed, or smooth wall ducts from nominal 0.63 inch to 2 inch inner
diameter. Mid assist or cascading of equipment must be for the installation of long cable runs. The
equipment must incorporate safety shutoff valves to disable the system in the event of sudden changes in
pneumatic or hydraulic pressure.

The equipment must not require the use of a piston or any other air capturing device to impose a pulling
force at the front end of the cable, which also significantly restricts the free flow of air through the inner
duct. It must incorporate the use of a counting device to determine the speed of the cable during
installation and the length of the cable installed.

86-2.07C(2) Splicing
Field splices must be done either in splice vaults or cabinets as shown on the plans. All splices in splice

vaults must be done in splice trays, housed in splice enclosures. All splices in cabinets must be done in
splice trays housed in FDU’s.

Unless otherwise specified, fiber splices must be the fusion type. The mean splice loss must not exceed
0.07 dB per splice. The mean splice loss must be obtained by measuring the loss through the splice in
both directions and then averaging the resultant values.

All splices must be protected with a metal reinforced thermal shrink sleeve.
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The individual fibers must be looped one full turn within the splice tray to avoid micro bending. A 2 inch
minimum bend radius must be maintained during installation and after final assembly in the optical fiber
splice tray. Each bare fiber must be individually restrained in a splice tray. The optical fibers in buffer
tubes and the placement of the bare optical fibers in the splice tray must be such that there is no
discernable tensile force on the optical fiber.

You will be allowed to splice a total of 30 percent of all fibers to repair any damage done during mid-span
access splicing without penalty. You will be assessed a fine of $300.00 for each additional and unplanned
splice. Any single fiber may not have more than 3 unplanned splices. If any fiber requires more than 3
unplanned splices, the entire length of F/O cable must be replaced at your expense.

86-2.07D PAYMENT

Not Used

Replace the 1st paragraph of section 86-2.08A:

Conductor No. 8 and smaller must be copper wire that complies with ASTM B 3 and B 8. Conductor No. 6
and larger must be aluminum wire that complies with ASTM B-800 and 801.

Add tosection 86-2.08A:
Secure conductors and cables to the projecting end of the conduit in pull boxes.

Replace section 86-2.08C:
Circuit conductors, connectors, and terminals must be UL or NRTL listed and rated for 600 V(ac)
operation.
Insulation for No. 14 to No. 8copper conductors must be one of the following:

1. Type TW PVC as specified in ASTM D 2219
2. Type THW PVC
3. Type USE, RHH, or RHW cross-linked polyethylene

Insulation for No. 6and largeraluminum conductors must be Type XHHW-2, USE, RHH, or RHW cross-
linked polyethylene

Minimum insulation thickness for the insulation types shown must comply with the NEC.

Conductor for wiring wall and soffit luminaire must be stranded with insulation rated for use at
temperatures up to 125 degrees C.

Add to section 86-2.08:
86-2.08F Category 5E Cables
86-2.08F(1) General
86-2.08F(1)(a) Summary
Section 86-2.08F includes specifications for installing category 5E cables.

86-2.08F(2) Materials

Category 5E cablesmust be the unshielded, outdoor rated, non-gel filled type, and must meet the
requirements of ANSI/TIA/EIA 568-B, category 5E cable.

Category 5E cablesmust meet the following:

1. The cable must contain 8 conductors, each of which mustbe no. 24, minimum, solid bare copper
conductors. Each conductor must be insulated with polyolefin, polyethylene, polyvinyl chloride or
fluorinated ethylene propylene material.

Contract No. 10-0K3404
54



2. The cable jacket must be rated for a minimum of 300 V(ac) and 140 degrees F and must be polyvinyl
chloride, polyethylene, polyolefin or fluorinated ethylene propylene. The jacket must be black, gray, or
blue. The jacket must be marked as required by NEMA. The jacket must be marked at intervals of not
more than 3 feet with the cable identification: manufacturer's name, product identification and voltage
rating.

3. The finished outside diameter of the cable must not exceed 1/2-inch.

86-2.08F(3) Construction

The cable run between components must be continuous without splices. Provide a minimum of 3 feet of
slack at each pull box and vault, and a minimum of 9 feet slack at the cabinet.

Terminate the ends of category 5E cable at the cabinetwith Type 110 punch down blocks.
Arrange for a manufacturer representative to oversee the category 5E cable installation.
Limit installation length of the category SE cable to less than 328 feet of finished cable.

86-2.08F(4) Payment
Not Used.

Replace the 1st paragraph of section 86-2.09 with:
Do not perform soldering on aluminum conductors.

Replace the paragraphs in section 86-2.09C with:
Connectors must be rated for aluminum-copper conductor connections and compression butt type.

Connectors must be prefilled with oxide inhibiting compounds.

Terminals must be rated for aluminum-copper conductor connections and be the crimp type.

Use manufacturer recommended tools for crimping compression butt type connectors and terminals.
Terminate stranded conductors smaller than No. 14 in crimpstyle terminal lugs.

Terminate field conductors No. 12 and smaller with spadetype terminals. Terminate field conductors No.
10 and larger with spadetype or ringtype terminals.

Replace the 1st paragraph of section 86-2.09E with:
Splices must be insulated by "Method B."

Delete the 6th and 7th paragraphs of section 86-2.09E.

Add to section 86-2.09F:

Fused splice connectors must be rated for aluminum-copper conductor connections and prefilled with
oxide inhibiting compounds.

Add to section 86-2.11A:
Circuit breakers must be the cable-in/cable-out type mounted on non-energized clips. All circuit breakers
must be mounted vertically with the up position of the handle being the "ON" position.
Replace 7th and 8th paragraphs of section 86-2.11A with:
Service equipment enclosures must be manufactured from stainless steel.
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Add to section 86-2:
86-2.19 WIRELESS MODEM
86-2.19A General
86-2.19A(1) Summary
Section 86-2.19 includes specifications for installing wireless modem.

86-2.19A(2) Submittal

You must provide one installation, operation, and service manual for each wireless modem provided in
the contract.

Provide a certificate of compliance from the manufacturer for all wireless modems.

Submit warranty documentation before installation.

86-2.19A(3) Quality Control and Assurance
86-2.19A(3)(a) Acceptance testing

You must configure and test the modem remotely. Demonstrate proper operation of the modem by
successfully configuring the modem by modifying settings, checking the signal strength, and checking for
status of the TCP/IP connection.Perform visual check of the LED status lights to see that the LED lights
are functioning properly.

86-2.19A(3)(b) Warranty

Provide two year replacement warranty from the manufacturer of wireless modem from the date of
installation against any defects or failures. Manufacturer must provide replacement of modem within five
days after receipt of failed modem at no cost to the Department.

A completed form will be returned to you for each wireless modem certifying that the modem has been
fully functional on the date specified.

Warranty's address and delivery of replacement equipment must use the following address:

District 10 Traffic Branch
1976 E. Dr. Martin Luther King, Stockton Jr. Blvd, CA 95205

86-2.19B Material
86-2.19B(1) General

The wireless modem must provide wireless data transmission between the field units and the
Transportation Management Center (TMC). The modem and antenna must not cause interference with
other electrical equipment in the cabinet.

You must furnish, install, integrate, and test all equipment and components necessary to provide
complete functionality of the wireless system. The wireless modem must consist of the modem, an
external antenna, antenna cable, TIA-232 serial cable, and a power adapter.

The wireless modem must meet or exceed the minimum requirements as shown in the following table:

Wireless Modem
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Communications TIA-232

Wireless communications 4G/LTE with fallback to GPRS/EDGE

Serial Baud rate supported 1200 to 115200 bps

Serial connector DB9M

Input voltage 10-30 V(dc)

Power consumption 1to 12 Watt

Operating temperature From -31 to 165 °F

Standards compliance PCCA STD-101

Network protocols TCP, UDP, HTTP, SNMP,FTP, Serial over IP
Persistent network connectivity | 99. 2 % error free operation with auto reconnect
Status LED indicators Power, receive, transmit, RSSI (signal strength)
Network port Two - 10/100 Base-T RJ45 Ethernet ports

86-2.19B(2) Software Requirements

The wireless modem must have firmware, software, hardware, and protocol features that must be fully
compatible with the existing network and with the service provider. The software configuration package
must be supplied for the wireless system at no extra cost. The control software configuration package

must have features to provide for remote programming, remote maintenance, and system diagnostics.

86-2.19B(3) Antenna

The external antenna must be of a low profile design with integrated ground plane for outdoor permanent
mount on a metallic structure and compatible with 4G/LTE communications..

86-2.19B(4) TIA-232 Serial Port

The modems must be configurable remotely through the wireless network or through the modem serial
port. The modem must have the DB9M pins shown in the following table:

. DB9M Plug
Modem TIA-232 Signal Connector Pin
RD

D

RTS

CTS

Signal GND
DCD

DTR

DSR

O[O |N|WIN

86-2.19C Construction
Mount the wireless modem in the cabinet as directed. You must use cable ties, wire mounting devices,

and fixed diameter clamps in the controller cabinet and equipment rack to avoid physical interference
between cables and adjacent equipment.

Before permanently installing the antenna, you must conduct signal strength measurements to verify
signal strength per the manufacturer requirements. The antenna must be mounted at the top of the
cabinet with antenna cable routed so as not to interfere with the fan assembly. Install the antenna and
apply 100-percent-clear silicon-rubber sealant.

86-2.19D Payment
Not Used
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Add to Section 86-2;
86-2.20 CLOSED CIRCUIT TELEVISION SYSTEM
86-2.20A General
86-2.20A(1) Summary

Section 86-2.20 includes specifications for installing a closed circuit television (CCTV) system. The CCTV
system must consist of a camera assembly, video encoder unit (VEU), camera control unit (CCU), hybrid
cable (HC), CCTV pole, Model 334L cabinet and wireless modem.The CCTV system must conform to all
rules and regulations of the Federal Communications Commission. Comply with Section 86 of the
Standard Specifications.

86-2.20A(2) Abbreviations

SNMP Simple network management protocol
TELNET Network virtual terminal
NTSC National television system committee
SIF Source input format
QSIF Quarter source input format
CIF Common intermediate format
QCIF Quarter common intermediate format
BNC Bayonet nut connector
RJ Registered jack
IP Internet protocol
DHCP Dynamic host configuration protocol
fps Frame per second
MPEG Motion picture experts group
IEC International electrotechnicalcommission
DiffServ (QoS) | Differentiated services (quality of service)
UDP User datagram protocol
RTP Real-time transport protocol
RTSP Real time streaming protocol
RTCP Real-time transport control protocol
HTTP Hypertext transfer protocol
MIL Military

86-2.20A(3) Submittals

86-2.20A(3)(a) Acceptance Testing Documentation

Provide documentation for all test results for review and approval.System documentation must
incorporate the test results for ongoing maintenance and performance measurements.

86-2.20A(3)(b) Manuals

You must provide one service and operation manual describing the operation and maintenance for each
camera assembly, video encoder unit and camera control unit provided in the contract.

86-2.20A(3)(c) Warranty

Provide one year manufacturer replacement warranty from the date of installation for camera assembily,
video encoder unit, camera control unit and hybrid cable against any defects or failures. Manufacturer
must provide replacement equipment within five days after receipt of failed equipment at no cost to the
Department.

A completed form will be returned to you for each piece of equipment certifying that the unit has been fully
functional on the date specified.

All warranty documentation must be provided prior to installation.

Warranty's address and delivery of replacement equipment must use the following address:
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District 10 Traffic Branch
1976 E. Dr. Martin Luther King, Stockton Jr. Blvd, CA 95205

86-2.20A(4) Quality Control and Assurance
86-2.20A(4)(a) Testing
Once the CCTV system is installed, you must conduct tests according with these special

provisions.Transportation Management Center personnel, prior to acceptance of the CCTV system, must
be present for the testing of the CCTV system.

Each CCTV camera must be tested after installation. In the Model 334L cabinet, the camera video output
cable will be connected to a Contractor-furnished NTSC color monitor and the pan, tilt, and zoom
communications link will be connected to a portable laptop computer (PC). Department personnel will
make available the PC for testing purpose only. The PC will remain as Department property and must be
return to the Department upon completion of the test. The tests performed consist of the following:

1. Video quality observed on the NTSC color monitor as the lens focal lengths and apertures of the lens
are varied and verifying the correct operation of the auto focus.

2. Cycle the camera assembly through the pan, tilt, and zoom ranges as specified in these special
provisions for the camera assembly.

3. Two position presets will be stored in the CCTV camera memory and observed for accurate
positioning for a minimum of five cycles of pan, tilt, and zoom movement.

Testing of HC and connectors must be performed in accordance with provisions in section 86-2.14B. Any
cable lengths found to have faults must be replaced and retested. You must dispose of the removed
faulty cable. The cable termination must be randomly inspected for contact crimping quality control. Any
contact found not crimped with the correct crimping tool or is defected must be rejected. You must redo
the termination until all defects are corrected.

Prior to the beginning of work, the coaxial cable length of HC must be tested for attenuation and faults to
ensure compliance with specifications contained herein using a time domain reflectometer (TDR). One or
more of the following defines a fault in a length of cable:

1. Return loss measurements indicating that attenuation exceeds 3 dB in the band from 5 MHz to
30 MHz in a portion of cable less than 10 feet long.

2. Areturn loss measurement indicating that there is a short in the cable.

3. Areturn loss measurement indicating a cut or open circuit in the cable.

4. A visual inspection that reveals exposure of or damage to the cable shielding.

86-2.20B Materials
86-2.20B(1) Camera Assembly

The existing camera assembly deployed in the district is the Wireless Technology Inc., Sidewinder 360
Unlimited Tilt, Model SW720AP. You mustinstall a camera assembly that iscompatible with the existing
camera assembly and these special provisions.

The camera component must meet or exceed the following requirements:

An imager with a 1/4" color charge-coupled device (CCD)
NTSC horitzontal resolution of 540 lines

Optical zoom range of 36X

3.3 mm to 120 mm with auto and manual focus

Camera assembly must be enclosed in a sealed housing

RN

The positioner component must meet or exceed the following requirements:

1. An angular travel of 360 degrees continuous pan
2. Continuous 360 degrees tilt ranges
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86-2.20B(2) Video Encoder Unit

The existing video encoder deployed in the district is the Axis Q7401. You must furnish anew video
encoder that is compatible with the existing video encoder and these special provisions.

A prototype of the video encoder unit is not acceptable. All equipment must be off-the-shelf production
units. All equipment must be new and not previously used.

Video encoder unit must comply with the requirements shown in the following table:

Characteristic Requirement
Video standard SMPTE-170, 75 ohm
Video input 75 ohm, BNC Connector

Video compression

MPEG-4 Part 2 (IEC 14496-2), Motion JPEG

Video transmission

768 kHz-30 fps

Network interface

Auto sensing 10/100 BaseT port, IEEE 802.3

Protocol support

TCP/IP, UDP/IP (unicast and multicast), TELNET

Frame rate

Up to 30 fps at 2 CIF

Serial data connecter

DE-9

Serial line standard

Selectable between EIA-232, EIA-422, EIA-485

Serial port function

CCTV command and control

Serial console port

EIA-232

Encoder software updates

Via serial port or network port

Encoder configuration

Via serial port or network port

Encoder identification

IP addressable

Image quality and frame rate

configurable

Physical

1U height rack mountable, 12" Deep

32t0 122 F

80 % maximum relative humidity, non-condensing
Power supply 8 to 20 V(dc) or 110 V(ac), 30 watts
(maximum) consumption

Operating temperature
Operating humidity

Power input

The VEU must be either mountable in a standard EIA-310 equipment rack or be a stand-alone unit which
must be mounted to a standard EIA-310 equipment shelve. The VEU and shelve if any must fit in

5.25 inches of a standard EIA-310 equipment rack space. Each VEU must have all the cable connections
on the rear of the unit. A main power switch to turn the unit on/off must be provided. An LED to indicate
the AC power on must be provided.

The VEU must be able to be remotely managed, configured, and maintained without the use of any third
party software with the management and performed using SNMP, TELNET and CLI. The VEU must
operate with both color and black/white video input signal without modification to the hardware.

The inputvideo resolution of the VEU must be the following:

Video Resolution NTSC
SIF 352 x 240
QSIF 176 x 128
CIF N/A
QCIF N/A
Custom 64 x 48
Custom 128 x 96
Custom 192 x 144
Custom 256 x 192
Custom 352 x 240

The input video formats of the VEU must be composite NTSC with 525 lines at 60 Hz. The VEU must
have two composite video input channels. The input video connector must be compatible with
SMPTE-170M at 75 Q impedance with Bayonet Nut Connector (BNC) type.
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The network communication interface of the VEU must be Ethernet 10/100 Mbps through 8P8Cconnector
port, either in static IP or assigned through DHCP.

The camera control data interface must include a maintenance serial port for local maintenance and a
control serial Port for Data transport. The port must be EIA-232 at a user selectable data rate from
1,200 to 56,000 bps, asynchronous. The connector type for the port must be a DE9 pin type.

The VEU must provide bandwidth for camera control within the bandwidth allocated for video only when
bandwidth is needed for camera control and status data transmission.

The video compression of the VEU must meet MPEG 4-IEC 14496-2 standard and H.264 standard. The
MPEG-4 compliant levels are:

1. Level 1 —up to 64 kbps
2. Level 2 —up to 128 kbps
3. Level 3 —up to 384 kbps

The video rates of the VEU must be scalable from 1 to 30 fps and from 8 kbps to 2 Mbps. User selectable
options are:

1. Constant bit rate at constant frame rate
2. Variable bit rate at constant frame rate
3. Constant bit rate at variable frame rate

The video delivery options of the VEU are either unicast or multicast with protocols DiffServ (QoS), UDP,
IP, RTP, RTSP, RTCP, HTTP, SNMP, and TELNET.

86-2.20B(3) Camera Control Unit

The existing CCU deployed in the district is the Wireless Technology Inc.,RCU-SWRCU. The new CCU
furnished by the contractor must be compatible with the existing camera control unit and these special
provisions.

The CCU must be 19-inch EIA rack mountable.

86-2.20B(4) Hybrid Cable

The existing hybrid cable deployed in the district is the Wireless Technology Inc.,SWCA-PF. You must
install a new hybrid cable that is compatible with the existing hybrid cable and these special provisions.

The hybrid cable must consist of one RG-59/U type analog video coaxial cable, one 6-No. 22 AWG
conductor group, one 8-No. 26 AWG conductor group and two twisted pair, 4-No. 26 AWG conductor
group in a common outer jacket.The hybrid cable must provide video, data, and power conductors in a
single jacketed cable.

You must verify hybrid cable length prior to ordering of materials and must use a vendor manufactured
and tested cable.

The coaxial cable must conform to:

Electrical Coaxial
Capacitance (picofarads/ft nominal) | 17.3
Impedance (ohms-nominal) 75
Velocity of propagation (nominal) 78 %
Nominal Diameter (inch) 0.242
Insulation Rating 300V

The cable attenuation at 20 °C must measure at maximum as:
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Frequency (MHz) Nominal dB/ 100 ft
1 0.30
10 0.90
50 2.10

The coaxial cable physical measurements:

Component Nominal OD(inches)
Copper center conductor 0.040
Foam polyethylene dielectric 0.180
Sealed APA tape with 0.06-inch overlap 0.216
Woven aluminum braid 0.241
PVC outer jacket 0.297

(APA = Aluminum polyolefin and aluminum with adhesive)

The 6-No. 22 AWG must be stranded 7 x 30, tinned copper insulated with 0.009" nominal wall of S-R
PVC and a nominal OD of 0.048". The 6 conductors must be color coded as follows:

Black
Red
Green
White
Blue
Yellow

R e i e

The 8-No. 26 AWG must be stranded 7 x 34, tinned copper insulated with 0.009" nominal wall of S-R
PVC and a nominal OD of 0.037". The 8 conductors must be color coded as follows:

Brown

Blue

Orange

Yellow

Purple

Gray

White with Black Stripe
Red with Green Stripe

N>R~ LN =

The 4-No. 26 AWG in 2 twisted pairs must be stranded 7 x 34, tinned copper insulated with 0.009"
nominal wall of S-R PVC and a nominal OD of 0.037". The 4 conductors must be color coded as follows:

Pair No. 1:
1. Black
2. White
Pair No. 2:
3. Red
4. Green

The HC must also have a 36 AWG tinned copper braid with 90 percent coverage, an O/A binder of 0.001"
polyester 25 percent overlap, and an outer jacket conforming to: color to match Fed-Std-595 color

No. 24091, material 0.032" dark gray UV resistant PVC to 0.425" OD and must pass the VW-1 vertical
flame test. Fillers must be used as required to form a uniform round cable. The insulation rating of the
overall cable jacket must be 300 V.

The manufacturer identification must be surface printed in ink every foot along the length of the cable.
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86-2.20B(5) CCTV Pole
CCTV poles must comply with section 86-2.04.

86-2.20B(6) Model 334L Cabinet
Model 334L cabinets must comply with section 86-3.04.

86-2.20B(7) Wireless Modem
Wireless modems must comply with section 86-2.19.

86-2.20C Construction

You must provide all necessary interface cables for a complete and successful installation and operation
of the CCTV system.

The HC must be continuous from the camera assembly to the Model 334L cabinet without splicing, unless
shown or approved. The maximum length of HC is 750 feet.The cable must have a strain relief located in
the CCTV mounting adapter and hung on the j-hook.

You must verify hybrid cable length prior to ordering of materials and must use a vendor manufactured
and tested cable.

At the camera assembly, the HC must be terminated with cable connectors. Connector with a full set
crimp contact pins and strain relief back shell, must be installed on the end of the cable at the cabinet.
Connector with a full set crimp contact sockets and strain relief back shell, must be installed on the cable
end toward the camera assembly. All connector contact must be constructed with brass contact body
material and with stainless steel spring that are sub-plated with 0.000050-inch nickel and plated with
0.000030-inch gold. Contact size must be 16.

86-2.20D Payment
Not Used.

Add to Section 86-2:
86-2.21 ROADSIDE WEATHER INFORMATION SYSTEM
86-2.21A General
86-2.21A(1) Summary

Section 86-2.21 includes specifications for furnishing and installing roadside weather information system
(RWIS).

The roadside weather information system (RWIS) must be furnished and installed as shown on the plans,
in accordance with manufacturer's recommendations, as specified in these special provisions, and as
directed by the Engineer.

You must deliver and integrate a fully tested, certified, and operational system. You must install and test
the RWIS which includes; the tower, weather sensors, network controller, all interfacing cables and
connectors, all necessary brackets, mounting flanges, water-tight cable terminations, terminal blocks, etc.
for the completion of job as per manufacturers’ recommendation. You must furnish manufacturer
calibration sheets for the sensors and pertinent equipment prior to installation.

The RWIS must detect and measure atmospheric and environmental conditions, and conduct remote
data processing. It must perform these functions with the following components:

Present Weather and Visibility Sensor

Wind Speed and Direction Sensor

Relative Humidity and Air Temperature Sensor
Remote Processing Unit (RPU) with Enclosure
Communication with RWIS server(s)

Tower Assemblyand Foundation

Sensor Mounting Arms

Technical Support

Field Testing and Initial Calibration

©COoNO>ORA~®LN =
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86-2.21A(2) Submittals

You must develop a written report of the measurements of all sensors, show the final measurements of all
sensors following any corrective action. Results must be provided in a tabular form, which will include the
following:

1. Provide a summary page for each RWIS site installed

Measured Parameter (e.g. wind speed and direction, visibility, ambient temperature, relative
humidity)

Test equipment readings: (Include manufacturer, model and date of calibration)

Visual observation (e.g. wet, dry, clear)

Percent difference between values and calibration test equipment values

Final values (new sensor value and percent difference) if corrective steps were taken

oghsw

86-2.21A(3) Quality Control and Assurance

All sensors must be completely tested and calibrated according to manufacturer specifications and meet
or exceed the manufacturer specifications.The field tests must be performed under the guidelines of the
“Quality Assurance Handbook for Air Pollution Measurement Systems,” Volume IV — Meteorological
Measurements, Version 2.0 and the Ambient Monitoring guidelines for Prevention of Significant
Deterioration. (PSD). You must provide a remote processing unit (RPU) for testing the output readings for
each sensor.

The sensors associated with each RWIS must include the following:

1. Relative Humidity/Ambient Temperature Sensor: Compare the relative humidity and ambient
temperature values to a calibrated external relative humidity and ambient temperature sensor.

2. Precipitation Sensor:Compare the precipitation value to a known amount of water poured though the
precipitation sensor.

3. Wind Speed/ Direction Sensor: Wind Speed- test the sensor at six rpm reference points and compare
values against the manufactures reference points: Wind Direction- Test the sensor at sixteen different
points (eight clockwise and eight counter clockwise) and compare values against GPS readings.

Upon completion of work, each RWIS must be subjected to post-installation tests. All testing must be
performed by the District Electrical Systems Branch (ESB) Personnel, arranged by the Engineer, and in
your presence. You must notify the Engineer in writing fifteen days prior to the scheduled testing. You
must provide all necessary equipment required for testing.

If any material and equipment furnished and installed is found defective or otherwise unsuitable, or the
workmanship does not conform with the accepted standards, you must replace such defective material
and equipment at your expense.

86-2.21B Materials
86-2.21B(1) Present Weather and Visibility Sensor

The present weather/visibility sensor must function as a precipitation classifier, precipitation rate meter,
and a close range visibility sensor.

The sensor must be able to differentiate rain, mixed rain/snow, snow, and drizzle as well as measure
actual precipitation as water equivalent. Sensor housing must be all weather, ice-proof, and constructed
to prevent ice, dew, or frost build up. The sensor must be mounted at the same location as the RPU.
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Operating Principle

Forward Scatter measurement

Measurement Range

32 to 6500 feet (10 to 2000 m)

Accuracy

+ 10% at range 32 to 6500 feet

Differentiation Capability

rain, drizzle, mixed rain and snow, snow, fog, mist, haze

Report Capability

WMO 4680 (SYNOP) and NWS

Output 0-10 VDC analog standard
Output Options Relays - Control (up to 2), diagnostic,
or latching
Serial RS-232, RS-422, or RS-485
Wireless RF Modem
Power AC: 100-240 V(ac), 24 VA Nominal; 75 VA w/ Hood

Heaters
DC: 12-50 V(dc), 6 VA Nominal; 18 VA w/ Hood Heaters

OperatingTemperature

-40° to +140° F

Operating Humidity

0-100% relative humidity

Precipitation Error Rate

0.05 mm/hr or less, in 10 minute period

86-2.21B(2) Wind Speed and Direction Sensor

The wind speed and direction sensor must be of rugged stainless steel construction with no moving parts.
The sensor must be installed at the standard meteorological height of approximately 30 feet above
ground level at the top of the RWIS toweras shown on the plans. It must be oriented within 3° of true
north. A visual indicator must be added to the towerto easily verify proper operation of the sensor. The
sensor must operate to specification at cable lengths up to 328 feet from the RPU enclosure.

Wind Speed Wind Direction
Measurement Range 0-145 mph (0-65 m/s) 0 to 360° (no dead band)
Accuracy 3% of reading or + 1.3 ft/s (0.4 +2°
m/s)
Resolution 0.03 ft/s (0.01 m/s) 1°
Output Communication RS232 / RS422 / RS485/SDI-12 | RS232/RS422 / RS485 / SDI-

12

Output Analog V, mA, Hz V, mA, Ohms

Output digital Ft/s, mph, m/s Knots, Km/hr

86-2.21B(3) Relative Humidity and Air Temperature Sensor

The relative humidity and air temperature sensor must be based on high accuracy temperature

sensor and be mounted on a single probe. The system dew point temperature must be calculated by the
RPU

from the air temperature and relative humidity. Both atmospheric sensing elements must be mounted on
the RWIS tower at the standard meteorological height of approximately 8 ft above ground level as shown
on the plans with a UV stabilized white thermoplastic solar radiation/wind shield. The combined sensor
must operate to specifications at cable lengths up to 150 feet from the RPU enclosure.

Sensor must be capable of both analog V(dc) output and serial RS485 output. Operating voltage must be
7-28 V(dc), 12 V(dc) nominal.

Relative Humidity Temperature
Operational Range -40112 ... +140 °F (-80 ... +60
OC)

Measurement Range 0...100 % RH -40112 ... +140 °F (-80 ... +60
OC)
Accuracy 1 2% (0-90% RH) + 3% (90- +0.54 °F (+0.3 °C) at 68 to 77

100% RH) °F (20 to 25 °C)

Output Communication RS485 / SDI-12 RS485/ SDI-12
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86-2.21B(4) Remote Processing Unit

The remote processing unit (RPU) must be installed at the location shown on the plans, as recommended
by the manufacturer/supplier, and as directed by the Engineer.The RPU must gather data from all
connected sensors and process, store, and transmit this data viathe wireless modem to the existing
weather server (WS) located at the Transportation Management Center (TMC).The RPU installation must
include all required hardware, cabling, and mounting plates.Software, including licenses, must be
included to collect data from the following sensors: Present Weather and Visibility, Wind Speed and
Direction, Relative Humidity and Air Temperature.

The RPU must contain operational self test routines to automatically detect and log problems with the
RPU. The RPU must monitor its' own operation and reset itself if the RPU software enters an
indeterminate state or if the user requests a reset from a user terminal.

The RPU design must maximize the use of solid state components and modular circuit cards for ease of
maintenance. All circuitry of the RPU, the voltage inputs, the sensor inputs, and the communication ports
must be designed and tested to provide transient and surge protection. Each RPU must be enclosed in a
NEMA 4Xlockable aluminum enclosure that is resistant to damage by weather and vandals. It must be
mounted on a free standing non-climbable, corrosion resistant, aluminum tower. The RPU enclosure must
be sized to house the equipment specified and provide working clearances for maintenance.

The RPU software must be capable of calculating the 24-hour accumulation of precipitation and storing
this information for subsequent displays on the user terminal.

The RPU must meet the specifications as shown in the following table:

Input Voltage 80-135/160-270 V(ac), 50/60 Hz, 9-30 V(dc)
Serial Output RS232, RS485, FSK
Analog Output 0-1, 0-5, 0-10 V(dc), 4-20 mA
Sample Interval 1 second
Qutput/Storage Interval Programmable from 1 second to 24 hours
Transient Protection MOV on power lines, Spark Gap and
Transorbs on all signal and data lines
Input Channels 12 standard, expandable to 48.
Input Types
Analog Voltage, Current, Resistance, Pulse,
Frequency.
Digital RS232, RS485, FSK
Resolution Analog 16 bit
Data Storage Memory
Internal 64 Kb
Memory Card 1 Mb
Housing NEMA 4Xenclosure
Operating Ambient Conditions
Temperature -40°C to +65°C
Humidity 0 to 100 percent condensing
Solar Power Kit 10 0r20 W

The processing unit must have two data transfer options to move data to TMC whenever there is change
in the preset values of sensor data or TMC may poll the processing unit at specified time interval to
transfer and refresh the data.

Final wiring in the RPU enclosures must be performed under the supervision of the RWIS
manufacturer/supplier’s representative. All components of the RWIS must have a minimum 2-years
manufacturer's warranty for parts and labor. Data communication between the RWIS and the TMC must
be compatible with the existing District 10 Caltrans Automated Warning System.
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86-2.21B(5) Communication with RWIS Server(s)

The existing RWIS server located at the TMC will poll the RPU at a specified time interval to transfer and
refresh its data. The proper communications operation will be verified prior to acceptance. You must
make all the necessary modifications to the RWIS to support the communi