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Addendum No. 1 

 

Dear Contractor: 

This addendum is being issued to the contract for CONSTRUCTION ON STATE HIGHWAY IN ORANGE 
COUNTY AT VARIOUS LOCATIONS FROM SAN DIEGO COUNTY LINE TO 0.7 MILES SOUTH OF ROUTE 
5/55 SEPARATION. 

Submit bids for this work with the understanding and full consideration of this addendum. The revisions declared 
in this addendum are an essential part of the contract. 

Bids for this work will be opened on Thursday, October 30, 2014. 

This addendum is being issued to revise the project plans, the Notice to Bidders and Special Provisions, and the 
Bid book. 

Project plan sheets 3, 14, 17, 19, 24, 52, 62, 63, 64, 65, 66, 67, 68, 89, 90, and 91 are replaced and attached for 
substitution for the like-numbered sheets. 

In the Special Provisions, Section 86-6.02, "LED LUMINAIRES," is added as attached. 

In the Bid book, in the "Bid Item List," Items 9, 10, and 27 are replaced. 

To Bid book holders: 

Inquiries or questions in regard to this addendum must be communicated as a bidder inquiry and must be made 
as noted in the Notice to Bidders section of the Notice to Bidders and Special Provisions. 

Submit the Bid book as described in the Electronic Bidding Guide at the Bidders' Exchange website. 

http://www.dot.ca.gov/hq/esc/oe/electronic_bidding/electronic_bidding.html 

Inform subcontractors and suppliers as necessary. 

 

 

“Provide a safe, sustainable, integrated and efficient transportation system  
to enhance California’s economy and livability” 

  





 

Replace section 86-6.02 with: 

86-6.02  LED LUMINAIRES 

86-6.02A  General 

86-6.02A(1)  Summary 

Section 86-6.02 includes specifications for installing LED luminaires. 

86-6.02A(2)  Definitions 

CALiPER: Commercially Available LED Product Evaluation and Reporting. A U.S. DOE program that individually 
tests and provides unbiased information on the performance of commercially-available LED luminaires and 
lights. 

correlated color temperature: Absolute temperature in kelvin of a blackbody whose chromaticity most nearly 
resembles that of the light source. 

house side lumens: Lumens from a luminaire directed to light up areas between the fixture and the pole, such as 
sidewalks at intersection or areas off the shoulders on freeways. 

International Electrotechnical Commission (IEC): Organization that prepares and publishes international 
standards for all electrical, electronic, and related technologies. 

junction temperature: Temperature of the electronic junction of the LED device. The junction temperature is 
critical in determining photometric performance, estimating operational life, and preventing catastrophic failure 
of the LED. 

L70: Extrapolated life in hours of the luminaire when the luminous output depreciates 30 percent from initial 
values. 

LM-79: Test method from the Illumination Engineering Society of North America specifying test conditions, 
measurements, and report format for testing solid state lighting devices, including LED luminaires. 

LM-80: Test method from the Illumination Engineering Society of North America specifying test conditions, 
measurements, and report format for testing and estimating the long-term performance of LEDs for general 
lighting purposes. 

National Voluntary Laboratory Accreditation Program (NVLAP): U.S. DOE program that accredits 
independent testing laboratories. 

power factor: Ratio of the real power component to the complex power component. 

street side lumens: Lumens from a luminaire directed to light up areas between the fixture and the roadway, 
such as traveled ways and freeway lanes. 

surge protection device (SPD): Subsystem or component that protects the unit against short-duration voltage 
and current surges. 

total harmonic distortion: Ratio of the rms value of the sum of the squared individual harmonic amplitudes to 
the rms value of the fundamental frequency of a complex waveform. 
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86-6.02A(3)  Submittals 

Submit a sample luminaire to METS for testing after the manufacturer's testing is completed. Include the 
manufacturer's test data. 

Product submittals must include: 

1. LED luminaire checklist. 
2. Product specification sheets, including: 

2.1. Maximum power in watts. 
2.2. Maximum designed junction temperature. 
2.3. Heat sink area in square inches. 
2.4. Designed junction to ambient thermal resistance calculation with thermal resistance components 

clearly defined. 
2.5. L70 in hours when extrapolated for the average nighttime operating temperature. 

3. LM-79 and LM-80 compliant test reports from a CALiPER-qualified or NVLAP-approved testing laboratory for 
the specific model submitted. 

4. Photometric file based on LM-79 test report. 
5. Initial and depreciated isofootcandle diagrams showing the specified minimum illuminance for the particular 

application. The diagrams must be calibrated to feet and show a 40 by 40 foot grid. The diagrams must be 
calibrated to the mounting height specified for that particular application. The depreciated isofootcandle 
diagrams must be calculated at the minimum operational life. 

6. Test report showing SPD performance as tested under ANSI/IEEE C62.41.2 and ANSI/IEEE C62.45. 
7. Test report showing mechanical vibration test results as tested under California Test 611 or equal. 
8. Data sheets from the LED manufacturer that include information on life expectancy based on junction 

temperature. 
9. Data sheets from the power supply manufacturer that include life expectancy information. 
 
Submit documentation of a production QA performed by the luminaire manufacturer that: 

1. Ensures the minimum specified performance level 
2. Includes a documented process for resolving problems 
 
Submit the QA documentation as an informational submittal. 

Submit the manufacturer's warranty documentation as an informational submittal before installing LED luminaires. 

86-6.02A(4)  Quality Control and Assurance 

86-6.02A(4)(a)  General 

The Department may test random samples of the luminaires under section 86-2.14A. The Department tests 
luminaires under California Test 678 and may test any parameters specified in section 86-6.01. 

Fit 1 sample luminaire with a thermistor or thermocouple temperature sensor. A temperature sensor must be 
mounted on the: 

1. LED solder pad as close to the LED as possible 
2. Power supply case 
3. Light bar or modular system as close to the center of the module as possible 
 
Other configurations must have at least 5 sensors per luminaire. The Engineer provides advice on sensor 
location. Thermocouples must be either Type K or C. Thermistors must be a negative-temperature-coefficient 
type with a nominal resistance of 20 kΩ. Use the appropriate thermocouple wire. The leads must be a minimum of 
6 feet. Submit documentation with the test unit describing the type of sensor used. 
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Before performing any testing, energize the sample luminaires for a minimum of 24 hours at 100 percent on-time 
duty cycle and a temperature of +70 degrees F. 

Depreciate the luminaire lighting's performance for the minimum operating life by using the LED manufacturer's 
data or the data from the LM-80 test report, whichever results in a higher lumen depreciation. 

Failure of the luminaire that renders the unit noncompliant with section 86-6.02 specifications is cause for 
rejection. 

86-6.02A(4)(b)  Warranty 

Provide a 7-year manufacturer's warranty against any defects or failures. The warranty period begins on the date 
of Contract acceptance. Furnish a replacement luminaire within 10 days after receipt of the failed luminaire. The 
Department does not pay for the replacement. Deliver replacement luminaires to the Department's Maintenance 
Electrical Shop at:1808 N. Batavia St., Orange, CA 92865, 714-974-3092. 

86-6.02B  Materials 

86-6.02B(1)  General 

The luminaire must include an assembly that uses LEDs as the light source. The assembly must include a 
housing, an LED array, and an electronic driver. The luminaire must: 

1. Be UL listed under UL 1598 for luminaires in wet locations or an equivalent standard from a recognized 
testing laboratory 

2. Have a minimum operational life of 63,000 hours 
3. Operate at an average operating time of 11.5 hours per night 
4. Be designed to operate at an average nighttime operating temperature of 70 degrees F 
5. Have an operating temperature range from -40 to +130 degrees F 
6. Be defined by the following applications: 
 

Application Replaces 
Roadway 1 200 W high-pressure sodium luminaire mounted at 34 ft 
Roadway 2 310 W high-pressure sodium luminaire mounted at 40 ft 
Roadway 3 310 W high-pressure sodium luminaire mounted at 40 ft 

with back side control 
Roadway 4 400 W high-pressure sodium luminaire mounted at 40 ft 

 

The individual LEDs must be connected such that a catastrophic loss or a failure of 1 LED does not result in the 
loss of more than 20 percent of the luminous output of the luminaire. 
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86-6.02B(2)  Luminaire Identification 

Each luminaire must have the following identification permanently marked inside the unit and outside of its 
packaging box: 

1. Manufacturer's name 
2. Trademark 
3. Model number 
4. Serial number 
5. Month and year of manufacture 
6. Lot number 
7. Contract number 
8. Rated voltage 
9. Rated wattage 
10. Rated power in VA 
 
86-6.02B(3)  Electrical Requirements 

The luminaire must operate from a 60 ± 3 Hz AC power source. The fluctuations of line voltage must have no 
visible effect on the luminous output. The operating voltage may range from 120 to 480 V(ac). The luminaire must 
operate over the entire voltage range or the voltage range must be selected from either of the following options: 

1. Luminaire must operate over a voltage range of 95 to 277 V(ac). The operating voltages for this option are 
120 V(ac) and 240 V(ac). 

2. Luminaire must operate over a voltage range of 347 to 480 V(ac). The operating voltage for this option is 480 
V(ac). 

 
The power factor of the luminaire must be 0.90 or greater. The total harmonic distortion, current, and voltage 
induced into an AC power line by a luminaire must not exceed 20 percent. The maximum power consumption 
allowed for the luminaire must be as shown in the following table: 

Application Maximum consumption 
(watts) 

Roadway 1 165 
Roadway 2 235 
Roadway 3 235 
Roadway 4 300 

 

86-6.02B(4)  Surge Suppression and Electromagnetic Interference 

The luminaire's on-board circuitry must include an SPD to withstand high repetition noise transients caused by 
utility line switching, nearby lightning strikes, and other interferences. The SPD must protect the luminaire from 
damage and failure due to transient voltages and currents as defined in Tables 1 and 4 of ANSI/IEEE C64.41.2 
for location category C-High. The SPD must comply with UL 1449. The SPD must be tested under ANSI/IEEE 
C62.45 based on ANSI/IEEE C62.41.2 definitions for standard and optional waveforms for location category C-
High. 

The luminaires and associated on-board circuitry must comply with the Class A emission limits under 47 CFR 15, 
subpart B, for the emission of electronic noise. 
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86-6.02B(5)  Compatibility 

The luminaire must be operationally compatible with currently-used lighting control systems and photoelectric 
controls. 

86-6.02B(6)  Photometric Requirements 

The luminaire must maintain a minimum illuminance level throughout the minimum operating life. The L70 of the 
luminaire must be the minimum operating life or greater. The measurements must be calibrated to standard 
photopic calibrations. The minimum maintained illuminance values measured at a point must be as shown in the 
following table: 

Application Mounting 
height 

 
(ft) 

Minimum maintained 
illuminance 

 
(fc) 

Light pattern figure 
 
 

(isofootcandle curve) 
Roadway 1 34 0.15 Pattern defined by an ellipse with the equation: 

 
x 2 (y  – 20)2

(82)2 (52)2 +  = 1
 

where: 
x = direction longitudinal to the roadway 
y = direction transverse to the roadway and the 
luminaire is offset from the center of the pattern 
by 20 feet to the house side of the pattern. 

Roadway 2 40 0.2 Pattern defined by an ellipse with the equation: 
 

x 2 (y  – 20)2

(82)2 (52)2 +  = 1
 

where: 
x = direction longitudinal to the roadway 
y = direction transverse to the roadway and the 
luminaire is offset from the center of the pattern 
by 20 feet to the house side of the pattern. 

Roadway 3 40 0.2 Pattern defined by an ellipse with the equation: 
 

x 2 (y  – 20)2

(82)2 (52)2 +  = 1
 

 
for y ≥ 0 (street side) 

where: 
x = direction longitudinal to the roadway 
y = direction transverse to the roadway and the 
luminaire is offset from the center of the pattern 
by 20 feet to the house side of the pattern. 

Roadway 4 40 0.2 Pattern defined by an ellipse with the equation: 
 

x 2 (y  – 23)2

(92)2 (55)2 +  = 1
 

where: 
x = direction longitudinal to the roadway 
y = direction transverse to the roadway and the 
luminaire is offset from the center of the pattern 
by 23 feet to the house side of the pattern. 
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The luminaire must have a correlated color temperature range from 3,500 to 6,500 K. The color rendering index 
must be 65 or greater. 

The luminaire must not allow more than: 

1. 10 percent of the rated lumens to project above 80 degrees from vertical 
2. 2.5 percent of the rated lumens to project above 90 degrees from vertical 
 
86-6.02B(7)  Thermal Management 

The passive thermal management of the heat generated by the LEDs must have enough capacity to ensure 
proper operation of the luminaire over the minimum operation life. The LED maximum junction temperature for the 
minimum operation life must not exceed 221 degrees F. 

The junction-to-ambient thermal resistance must be 95 degrees F per watt or less. The use of fans or other 
mechanical devices is not allowed. The heat sink material must be aluminum or other material of equal or lower 
thermal resistance. 

The luminaire must contain circuitry that automatically reduces the power to the LEDs so the maximum junction 
temperature is not exceeded when the ambient outside temperature is 100 degrees F or greater. 

86-6.02B(8)  Physical and Mechanical Requirements 

The luminaire must: 

1. Be a single, self-contained device not requiring job-site assembly for installation 
2. Have an integral power supply 
3. Weigh no more than 35 lb 
4. Have a maximum-effective projected area of 1.4 sq ft when viewed from either side or end 
5. Have a housing color that matches color number from 26152 to 26440, from 36231 to 36375, or 36440 of 

FED-STD-595. 
 
The housing must be fabricated from materials designed to withstand a 3,000-hour salt spray test under ASTM B 
117. All aluminum used in housings and brackets must be made of a marine-grade alloy with less than 0.2 
percent copper. All exposed aluminum must be anodized. 

Each refractor or lens must be made from UV-inhibited high-impact plastic such as acrylic or polycarbonate or 
heat- and impact-resistant glass and be resistant to scratching. Polymeric materials except lenses of enclosures 
containing either the power supply or electronic components of the luminaire must be made of UL94VO flame 
retardant materials. The housing's paint must comply with section 86-2.16. A chromate conversion undercoating 
must be used underneath a thermoplastic polyester powder coat. 

Provide each housing with a slip fitter capable of mounting on a 2-inch pipe tenon. This slip fitter must fit on mast 
arms with outside diameters from 1-5/8 to 2-3/8 inches. The slip fitter must be capable of being adjusted a 
minimum of ±5 degrees from the axis of the tenon in a minimum of 5 steps: +5, +2.5, 0, -2.5, -5. The clamping 
brackets of the slip fitter must not bottom out on the housing bosses when adjusted within the designed angular 
range. No part of the slip fitter's mounting brackets must develop a permanent set in excess of 1/32 inch when the 
bracket's two or four 3/8-inch-diameter cap screws are tightened to 10 ft-lb. Two sets of cap screws may be 
furnished to allow the slip fitter to be mounted on the pipe tenon in the acceptable range without the cap screws 
bottoming out in the threaded holes. The cap screws and the clamping brackets must be made of corrosion-
resistant materials or treated to prevent galvanic reactions and be compatible with the luminaire housing and the 
mast arm. 
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The LED luminaire must be assembled and manufactured such that its internal components are adequately 
supported to withstand mechanical shock and vibration from high winds and other sources. When tested under 
California Test 611, the luminaire to be mounted horizontally on the mast arm must be capable of withstanding 
the following cyclic loading for a minimum of 2 million cycles without failure of any luminaire part: 

Cyclic Loading 
Plane Power 

supply 
Minimum peak acceleration level 

Vertical Installed 3.0 g peak-to-peak sinusoidal loading (same as 1.5 g peak) 
Horizontala Installed 1.5 g peak-to-peak sinusoidal loading (same as 0.75 g peak) 

aPerpendicular to the direction of the mast arm 
 

The housing must be designed to prevent the buildup of water on top of the housing. Exposed heat sink fins must 
be oriented to allow water to freely run off of the luminaire and carry dust and other accumulated debris away 
from the unit. The optical assembly of the luminaire must be protected against dust and moisture intrusion to at 
least an ANSI/IEC rating of IP66. The power supply enclosure must be protected to at least an ANSI/IEC rating of 
IP43. 

Furnish each mounted luminaire with an ANSI C136.41-compliant, locking-type photocontrol receptacle with 
dimming connections and a raintight shorting cap. The receptacle must comply with section 86-6.11A. 

When the components are mounted on a down-opening door, the door must be hinged and secured to the 
luminaire housing separately from the refractor or flat lens frame. The door must be secured to the housing such 
that accidental opening is prevented. A safety cable must mechanically connect the door to the housing. 

Field wires connected to the luminaire must terminate on a barrier-type terminal block secured to the housing. 
The terminal screws must be captive and equipped with wire grips for conductors up to no. 6. Each terminal 
position must be clearly identified. 

The power supply must be rated for outdoor operation and have at least an ANSI/IEC rating of IP65. 

The power supply must be rated for a minimum operational life equal to the minimum operational life of the 
luminaire or greater. 

The power supply case temperature must have a self rise of 77 degrees F or less above ambient temperature in 
free air with no additional heat sinks. 

The power supply must have 2 leads to accept standard 0-10 V(dc). The dimming control must be compatible with 
IEC 60929. If the control leads are open or the analog control signal is lost, the circuit must default to 100-percent 
power. 

Conductors and terminals must be identified. 

86-6.02C  Construction 

Not Used 

86-6.02D  Payment 

Not Used 
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BID ITEM LIST 

12-0L92U4 

 Item 
No. 

Item 
Code 

Item Description Unit of 
Measure 

Estimated 
Quantity 

Unit Price Item Total 

 1 070030 LEAD COMPLIANCE PLAN LS LUMP SUM LUMP SUM  

 2 120090 CONSTRUCTION AREA SIGNS LS LUMP SUM LUMP SUM  

 3 120100 TRAFFIC CONTROL SYSTEM LS LUMP SUM LUMP SUM  

 4 120120 TYPE III BARRICADE EA 160   

 5 128652 PORTABLE CHANGEABLE MESSAGE 
SIGN (LS) 

LS LUMP SUM LUMP SUM  

 6 130100 JOB SITE MANAGEMENT LS LUMP SUM LUMP SUM  

 7 130200 PREPARE WATER POLLUTION CONTROL 
PROGRAM 

LS LUMP SUM LUMP SUM  

 8 130620 TEMPORARY DRAINAGE INLET 
PROTECTION 

EA 20   

 9 141120 TREATED WOOD WASTE LB 2,100   

 10 150661 REMOVE GUARDRAIL LF 160   

 11 150715 REMOVE THERMOPLASTIC PAVEMENT 
MARKING 

SQFT 6,690   

 12 152440 ADJUST MANHOLE TO GRADE EA 1   

 13 152454 ADJUST PULL BOX EA 34   

 14 153215 REMOVE CONCRETE (CURB AND 
GUTTER) 

LF 1,720   

 15 153248 REMOVE CONCRETE (MISCELLANEOUS) 
(SQFT) 

SQFT 17,400   

 16 190101 ROADWAY EXCAVATION CY 240   

 17 250201 CLASS 2 AGGREGATE SUBBASE CY 31   

 18 390132 HOT MIX ASPHALT (TYPE A) TON 310   

 19 394090 PLACE HOT MIX ASPHALT 
(MISCELLANEOUS AREA) 

SQYD 3   

 20 420201 GRIND EXISTING CONCRETE PAVEMENT SQYD 79   
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BID ITEM LIST 

12-0L92U4 

 Item 
No. 

Item 
Code 

Item Description Unit of 
Measure 

Estimated 
Quantity 

Unit Price Item Total 

 21 560248 FURNISH SINGLE SHEET ALUMINUM 
SIGN (0.063"-UNFRAMED) 

SQFT 930   

 22 566011 ROADSIDE SIGN - ONE POST EA 35   

 23 730070 DETECTABLE WARNING SURFACE SQFT 1,880   

 24 731502 MINOR CONCRETE (MISCELLANEOUS 
CONSTRUCTION) 

CY 410   

 25 028160 MINOR CONCRETE (MISCELLANEOUS 
CONSTRUCTION)(RAPID STRENGTH) 

CY 54   

 26 733000 PRE/POST CONSTRUCTION SURVEYS EA 71   

 27 832007 MIDWEST GUARDRAIL SYSTEM (WOOD 
POST) 

LF 57   

 28 839585 ALTERNATIVE FLARED TERMINAL 
SYSTEM 

EA 1   

 29 840515 THERMOPLASTIC PAVEMENT MARKING SQFT 6,690   

 30 860090 MAINTAINING EXISTING TRAFFIC 
MANAGEMENT SYSTEM ELEMENTS 
DURING CONSTRUCTION 

LS LUMP SUM LUMP SUM  

 31 860251 SIGNAL AND LIGHTING (LOCATION 1) LS LUMP SUM LUMP SUM  

 32 860252 SIGNAL AND LIGHTING (LOCATION 2) LS LUMP SUM LUMP SUM  

 33 860253 SIGNAL AND LIGHTING (LOCATION 3) LS LUMP SUM LUMP SUM  

 34 860254 SIGNAL AND LIGHTING (LOCATION 4) LS LUMP SUM LUMP SUM  

 35 860401 LIGHTING LS LUMP SUM LUMP SUM  

 36 028161 LIGHTING AND TELEPHONE 
DEMARCATION CABINET 

LS LUMP SUM LUMP SUM  

 37 861502 MODIFY SIGNAL LS LUMP SUM LUMP SUM  

 38 999990 MOBILIZATION LS LUMP SUM LUMP SUM  

 
 

TOTAL BID: $ 
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