
149 

Authorization and coordination from the Engineer is required for each traffic signal system shutdown.  
Traffic signal system shutdowns shall be limited to periods between the hours of 9:00 A.M. and 3:00 P.M. 
 
The Contractor may request authorization from the Engineer to use temporary overhead conductors for 
temporary traffic signal operation. 
 
Equip existing flashing beacons with portable flashing beacons during flashing beacon shutdown.  
Portable flashing beacons shall conform to the provisions in Section 12-3.05, “Portable Flashing 
Beacons” of the Standard Specifications or as directed by the Engineer. 
 
If directed by the Engineer, a generator shall be furnished, connected, and maintained to keep traffic 
signal or flashing beacon system running in normal operation.  All matters pertaining to the operation of 
existing traffic signal equipment shall be coordinated and cooperated with Riverside County’s traffic signal 
operation division. 
 
Temporary "Stop" signs furnished and installed shall be 48 inches in size. 
 
Temporary "Stop Ahead" signs furnished and installed shall be equipped with portable flashing beacons. 
 
 
G. Remove, Reinstalling or Salvaging Electrical Equipment 
 
Removing, reinstalling or salvaging shall conform to provisions in Section 86-7 “Removing, Reinstalling or 
Salvaging Electrical Equipment”, of the Standard Specifications. 
 
 
H. Foundations 
 
Foundations shall conform to the provisions in Section 51, "Concrete Structures”, and Section 86-2.03, 
"Foundations", of the Standard Specifications and these Special Provisions. 
 
Portland cement concrete shall conform to Section 90-2, "Minor Concrete", of the Standard Specifications 
and shall be Class 3 except pole foundations shall be Class 2. 
 
Construct Type 332 controller cabinet foundation per Standard Plans ES-3C. 
 
Vibrate all foundation concrete to eliminate air pockets. 
 
 
I. Standards, Poles, Steel Pedestals and Posts 
 
Standards, poles, steel pedestals, and posts shall conform to the provisions in Section 86-2.04, 
"Standards, Poles, Steel Pedestals and Posts", of the Standard Specifications and these Special 
Provisions.   
 
Type 1A pole material shall be spun aluminum unless otherwise specified. 
 
Poles installed at the near-right approach of each intersection shall be banded conforming to the strap 
and saddle method per Standard Plans RS4 for the emergency installation of stop signs.  
 

DECORATIVE BASES AND SCROLLS  
 
The base manufacturer shall have been making decorative two-piece bases for the last five years or 
with experience to the satisfaction of the City Engineer.  Contractor shall submit a statement of 
qualifications with the following minimum criteria: 
 

a. Identify at least ten (10) traffic signals that have been retrofitted with decorative bases by the 
same crew within the last three (3) years; and 
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If required by the serving electric utility, and confirmed by the Engineer, State Certified Electric Workers 
shall be utilized for the installation of standards, steel pedestals, and posts in accordance with State of 
California High Voltage Safety Orders. 
 
 
J. Conduits 
 
Conduit to be installed underground shall be the rigid non-metallic type per Section 86-2.05A of the State 
Standard Specifications, unless noted otherwise on the Plans.  All conduit shall contain a 3/16” pull rope.  
All conduit shall be no less than 2 inches in diameter.  All conduit designed to hold fiber optic cable shall 
have a No. 8 THWN tracer wire installed within the conduit.  Twenty-four (24) inches of wire shall be 
provided at each conduit termination point. 
 
When a standard coupling cannot be used for coupling metal type conduit, a UL listed threaded union 
coupling, as specified in the third paragraph in Section 86-2.05C, "Installation," of the State Standard 
Specifications, or a concrete-tight split coupling shall be used. 
 
After conductors/cables have been installed, the ends of conduits terminating in pull boxes, and in service 
and controller cabinets shall be sealed with an approved type of sealing compound. 
 
Conduits for detectors and fiber-optic cable shall be placed behind the curb or sidewalk using directional 
drilling or trenching methods only.  Jacking will not be permitted.  “Trenching in Pavement” method shall 
only be permitted if directional drilling or trenching is not feasible due to site constraints, as approved by 
the City Engineer.  A minimum of three (3) attempts shall be made using drilling before trenching will be 
considered.  Conduit runs shown on the Plans across the roadway may be installed by "Trenching in 
Pavement Method" as determined by the County inspector.  The trench shall be backfilled with 590 
lbs. cement/cubic yard of slurry cement per Section 19-3.062D and Section 86-2.05 of the State Standard 
Specifications to within 0.20 ft., maximum, of finish surface.  Hot asphalt concrete patch (D2-PG-64-10) 
shall be placed and compacted to a flush surface (no crown).  Existing asphalt concrete edges shall be 
sawcut and tack coated with SS-1h at 0.10 gal./S.Y. 
 
 
K. Pull Boxes 
 
Grout shall be placed in the bottom of all pull boxes.  Fiber-optic pull boxes shall be number six with 
extension (6E).  All number six pull boxes shall have Fiberlite-type lids.  All conduits into fiber-optic 
pull boxes shall have forty-five (45) degree bends with a minimum radius not less than six (6) times the 
inside diameter of the conduit.  All pull boxes installed as part of this project are assumed to be installed 
within existing sidewalk locations, and include all items necessary to complete each installation, including 
removal of existing sidewalk panel, sawcutting at the next available joint, demolition and removal of the 
existing sidewalk panel, excavation, setting each pull box, backfilling, and any necessary concrete.  
Replacement of new sidewalk panel shall be per City Standard Drawing Number 320.  Pull boxes used for 
interconnect shall be placed at 400 foot spacing, unless otherwise shown on the plans. 
 
 
L. Conductors, Cables and Wiring 
 
Conductors and Cables shall conform to the provisions in Section 86-2.08, "Conductors and Cables", of 
the Standard Specifications and these Special Provisions. 
 
Wiring shall conform to the provisions in Section 86-2.09, "Wiring", of the Standard Specifications and 
these Special Provisions. 
 
Specific cabling and wiring requirements for various systems or components shall be in accordance with 
the Special Provisions entitled to each herein. 
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Signal cable shall be installed continuously without splicing from the controller cabinet to each traffic 
signal pole.  Traffic signal conductors, multiple circuit conductors, and signal cable conductors shall not 
be spliced unless otherwise shown  
 
All outer cable jacket for 12 conductor cable shall be removed from the traffic signal standard hand hole 
to the terminal block located at the side mount traffic signal head. 
 
Where splice is required, Type C or Type T splice shall be used and insulated as shown in the Standard 
Plans, ES-13A. 
 
Where splice is required, “Liquid Electrical Tape” or equivalent in black color shall be used to provide a 
watertight electrical insulating coating with “Method B” as shown in the Standard Plans, ES-13A. 
 
Minimum luminaire wiring shall be No. 10 AWG, including wiring within poles and mast arms.  
 
 
M. Bonding and Grounding 
 
Bonding and grounding shall conform to the provisions in Section 86-2.10, "Bonding and Grounding", of 
the Standard Specifications and these Special Provisions. 
 
Grounding jumper shall be attached by a 3/16 inch or larger brass bolt in the signal standard or controller 
pedestal and shall be run to the conduit, ground rod or bonding wire in the adjacent pull box. 
 
Grounding jumper shall be visible after cap has been poured on foundation. 
 
For equipment grounding jumper a No. 8 bare copper wire shall run continuously in all circuits except a 
No. 12 bare copper wire shall run continuously in conduits that contain only signal interconnect cable 
and/or loop detector cable. 
 
 
N. Service 
 
Service shall conform to the provisions in Section 86-2.11, "Service", of the Standard Specifications and 
these Special Provisions. 
 
Service equipment enclosure shall be Type III-CF, as shown on the Standard Plans, ES-2F, and shall 
conform to the following: 
 

1. 120 / 240 volt, 2 meter service unless otherwise shown on the plans. 
2. Circuit breakers required: 

• 2 - 100 Amp 2 pole (signal main and lighting main) 
• 1 -   30 Amp 1 pole (luminaires) 
• 1 -   30 Amp 1 pole (signals) 
• 1 -   15 Amp 1 pole (luminaire photoelectric control) 

3. Cabinet shall be fabricated from aluminum sheeting and finish shall be anodic coating in 
accordance with Section 86-3.04A "Cabinet Construction". 

4. Circuit breakers shall be marked with identifying labels for each circuit breaker. 
 
Type V photoelectric control contactor and test switch assembly shall be installed in the service cabinet.  
Photoelectric control contactors shall be as follows: 
 

1. Luminaires  - 60 Amp electrically held contact 
2. Street name signs  - 30 Amp electrically held contact 

 
A GFCI outlet shall be installed on the interior side of service cabinet door.  
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Photo Electric Control assembly shall be installed within the circuit breaker compartment of the service 
equipment enclosure, and accessible to the Engineer after installation of electrical meters. 
 
Direct burial service conductors are not allowed. 
 
The Contractor shall be responsible for contacting the power company, arranging and providing for the 
electrical service connection, and ensuring that adequate notice is provided to the serving electric 
company in advance of need.  The County of Riverside will pay all electric company fees required. 
 
The service equipment enclosure shall be a minimum of 15 feet from the controller cabinet, and a 
minimum of 10 feet from all utility poles, unless otherwise directed by the Engineer. 
 
 

Service Identification 
 
The service address shall be shown on the front upper panel of the service equipment enclosure, and 
the meters shall be labeled “LS3” (lighting meter) and “TC1” (signal meter) by lettering applied to the 
exterior of the enclosure in accordance with these special provisions, or as directed by the Engineer. 
 
Lettering markings shall be black with a two-inch minimum size in block letter form.  Markings shall be 
applied to a brushed aluminum, stainless steel, or other non-corroding metallic plate, as approved by 
the Engineer.  Plate shall be white in color.  All paint and markings shall conform in all respects to 
Federal Specification TT-E-489, latest revision, Class A, Air Drying.  Said plate shall be affixed in a 
permanent manner by riveting or with stainless steel bolts and nuts.  Bolts shall be peened after 
tightening.  All materials used for affixing address plate shall be non-corroding.  The Engineer shall 
approve all alternate materials and methods prior to installation. 

 
 
O. Testing 
 
Testing and Field Testing shall conform to the provisions in Section 86-2.14, "Testing", of the Standard 
Specifications and these Special Provisions. 
 
Specific testing requirements for various systems and components shall be in accordance with the 
Special Provisions entitled to each herein. 
 
The complete controller assembly and Battery Backup System shall be delivered to the following location 
or location as directed by the Engineer for testing: 
 

Traffic Signal Shop 
Riverside County Transportation Department 
McKenzie Highway Operations Center 
2950 Washington Street 
Riverside, California 92504 
Telephone (951) 955-6894 

 
A minimum of 15 working days for operational testing and adjustment is required.  An additional 15 
working days period shall be allowed for retesting should the equipment fail. 
 
The conflict monitor unit shall be tested in the field before signal turn on. 
 
 
P. Model 170E Controller Assembly And Type 332l Cabinet 
 
Model 170E controller assembly or assemblies shall be furnished and installed by Contractor. 
 
In addition to the provisions in Section 86-3, “Controller Assemblies," of the State Standard 
Specifications, the complete control system, including the Model 332L cabinet, shall conform to the 
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California Business, Transportation, and Housing Agency, Department of Transportation, "Transportation 
Electrical Equipment Specifications (TEES)," dated 2009, and any subsequent addenda. 
 
The above-referenced document is available from the State of California, Bids and Documents Section, 
Sacramento, for a fee. 
 
The controller cabinet shall be fabricated from anodized aluminum and supplied by McCain, Inc. 
 
The Model 170E controller shall have a hole or “knock-out” in the top of the case to accommodate a fiber-
optic jumper. 
 
The controller assembly shall be equipped with a pull-out shelf with internal document storage 
compartment mounted below the 170E controller position (per the Caltrans 332L specification) and a 
fiber-optic splice tray (Corning CCS Rack Mountable Closet Connector with 4 CCH connector panels, 
each containing 12 ST connectors (48 total) or City approved equal) mounted above the 170E controller 
position. 
 
The controller cabinet shall contain two (2) cabinet lights (one for each door) and one (1) cabinet fan.  
The controller cabinet shall contain one (1) front door alarm switch, wired with a 242 isolator.  The 
controller cabinet shall be equipped for full 8-phase operation and supplied with 16 (each) 222 EDI 
detectorsl. 
 
Contractor shall supply the Model 170E controller.  The controller unit shall be furnished complete with a 
"FO400 fiber-optic modem" and a Model 412C PROM module configured for Method No. 2, Memory 
Select No. 4.  The software program shall be McCain MC1/McCain 200CA/McCain 233RV and is to be 
furnished and installed by Contractor.  The cabinet, controller, and software program shall be supplied by 
the same manufacturer.  Two (2) complete manuals and four (4) complete cabinet wiring diagrams shall 
be supplied in accordance with the above-referenced 2009 TEES Specifications and any subsequent 
addenda. 
 
Contractor shall arrange to have a signal technician, qualified to work on the control equipment and 
employed by the control equipment manufacturer or its representative, present at the time the equipment 
is turned on. 
 
 
Q. Vehicle Signal Faces And Signal Heads 
 
Vehicle signal assemblies and auxiliary equipment shall conform to the provisions in Section 86-4, "Traffic 
Signal Faces and Fittings", of the Standard Specifications and these Special Provisions. 
 
Vehicle new signal heads shall be made of either die-cast or mold-cast aluminum in accordance with 
Section 86-4.01A, “Signal Sections,” of the State Standard Specifications. 
 
All new indications shall be Contractor-furnished, illuminated with 12” LEDs, meet the latest ITE LED 
specifications, and shall conform with Dialight LED manufacturers’models listed below, or city approved 
equal.  All green circular and arrow indications shall be clear lens (not tinted). 
 

 
 
                                DIALIGHT 
 Indications   Model No.  
 • Red 12 Signals  - 433-1210-003XL 
 • Yellow 12 Signals  - 433-3230-901XL 
 • Green 12 Signals  - 433-2270-001XL 
 • Red Arrow   - 432-1314-001XOD 
 • Yellow Arrow   - 431-3334-901XOD 
 • Green Arrow   - 432-2374-001XOD 
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R. Countdown Pedestrian Signals 
 
Type A pedestrian signals shall conform to the provisions in Section 86-4.03, “Pedestrian Signal Faces,” 
of the State Standard Specifications and these Special Provisions.  All new pedestrian signal heads shall 
include a pedestrian change interval countdown display. 
 
All new countdown pedestrian combination optical units shall meet the latest ITE LED specifications as 
manufactured by GE, model number listed below, or city approved equal, and shall be fully compliant for 
MUTCD countdown applications 
 
                           GE 
 Indications  Model No. 
 • Pedestrian Heads - PS7-CFF1-26A-J 
 
A single head constructed of a one-piece aluminum die casting shall house all messages.  The housing 
door shall be one piece injection molded polycarbonate and shall be hinged to the housing by integral 
cast hinges.  A weather-tight gasket shall prevent moisture and dust from entering the housing between 
the door and the housing.  A visor shall be included with horizontal and diagonal louvers. 
 
 
S. Pedestrian Push-Button Assemblies 
 
Pedestrian push-button assemblies shall comply with the June 20, 1994, Architectural and Transportation 
Barriers Compliance Board Interim Final Ruling on the Americans with Disabilities Act Accessibility 
Guidelines and the following requirements: 
 

1. The housing for the unit shall be made of 356 Aluminum heat treated to meet Spec. T-6.  It shall 
be of a telescoping, vandal-proof design.  The color shall match the ped push button assembly. 

 
2. The plunger/actuator surface shall have a diameter of 2" or greater.  It shall be made of anodized 

aluminum and assembled with all stainless steel components so as not to be corrosive.  The 
actuator shall be conical in shape with the cone extending .404" above the bezel of the switch 
housing in the neutral position. 

 
3. The microswitch component shall be a dust-proof, water-resistant type.  It shall be a single-pole, 

precision, snap-acting type.  It shall also be U.L. listed and CSA certified and meet the 
requirements for NEMA TS-1 and TS-2. 

 
4. The complete switching unit shall have an operating force of 3 lbs. and a minimum release force 

of 3 lbs.  Pre-travel shall be .062", minimum.  Over-travel shall be .062", minimum. 
 
5. Units shall permit recessed mounting in existing standard type pedestrian push-button 

assemblies without modification. 
 
 
T. Detectors 
 
Loop detector sensor units, magnetic detector amplifiers, magnetic sensing elements, and asphaltic 
concrete sealant for inductive detector loop installation will be Contractor-furnished as provided under 
these Special Provisions. 
 
Loop detector units shall be EDI Model 222 Inductive Loop Detector. 
 
Loop wire shall be Type 2 and loop detector lead-in cable shall be Type B per Section 86-5.01A(4) of the 
State Standard Specifications. 
 
The following paragraph is added to Section 86-5.01A(4), "Installation Details," of the State Standard 
Specifications: 
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Slots cut in the pavement shall be washed clean, blown out, and thoroughly dried before installing 
conductors.  Residue resulting from slot-cutting operations shall not be permitted to flow across 
shoulders or lanes occupied by public traffic and shall be removed from the pavement surface before 
any such material flows off of the pavement surface.  Residue from slot-cutting operations shall be 
disposed of outside the highway right of way in accordance with Section 16-1.03D, “Disposal of 
Materials”. 

 
The spacing of the Type E detector loops, shown on State Standard Plan ES-5B, is changed to ten (10) 
feet, fifteen (15) feet, and thirty (30) feet.  All Type E limit line loops shall have no less than three (3) 
wraps/turns.  The sides of the slot shall be vertical, and the minimum radius of the slot entering and 
leaving the circular part of the loop shall be 1½ inches.  Slot width shall be a maximum of ¾ inch.  Slots 
shall be filled with elastomeric sealant or hot-melt rubberized asphalt sealant. 
 
 
U. LED Luminaires 
 
Luminaires shall conform to the provisions in Section 86-6, "Lighting", of the Standard Specifications and 
these Special Provisions. 
 
Luminaires shall conform to the following Standards and Special Provisions: 
 
Standards 
 

• ANSI/NFPA 70, National Electrical Code 
• FCC 47 CFR Part 15, Code Of Federal Regulations (CFR) testing standard for electronic 

equipment 
• IEEE C62.41, Guide on the Surge Environment in Low-Voltage (1000 V and Less) AC Power 

Circuits 
• IESNA LM-79, Electrical and Photometric Measurements of Solid-State Lighting Products 
• IESNA LM-80, Approved Method for Measuring Lumen Maintenance of LED Light Sources 
• IESNA TM-15, Luminaire Classification System for Outdoor Luminaires 
• NEMA SSL 3-2010, High-Power White LED Binning for General Illumination 
• UL1598, Standard for Safety of Luminaires  

  
Led Luminaires 
 
Material and specifications for each luminaire are as follows: 
 

• Luminaire shall be Navion LED, model NVN-AE-03-E-U-T3-10K-U-AP or approved equal. 
• Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  The complete 

luminaire shall consist of a housing, LED array, and electronic driver (power supply). 
• Each luminaire shall be rated for a minimum operational life of 60,000 hours at an average 

operating time of 11.5 hours per night at 40ºC (104ºF). 
• The rated operating temperature range shall be -40°C (-40ºF) to +40°C (104ºF). 
• Each luminaire is capable of operating above 50ºC (122ºF), but not expected to comply with 

photometric requirements at elevated temperatures. 
• Photometry must be compliant with IESNA LM-79.   
• Each luminaire shall meet all parameters of this specification throughout the minimum operational 

life when operated at the average nighttime temperature. 
• The individual LEDs shall be constructed such that a catastrophic loss or the failure of one LED 

will not result in the loss of the entire luminaire.  
• Luminaire shall be constructed such that LED modules may be replaced or repaired without 

replacement of whole luminaire.  
• Each luminaire shall be listed with Underwriters Laboratory, Inc. under UL1598 for luminaires in 

wet locations.           
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Technical Requirements 
 

2. Electrical 
 

b. Luminaire shall have a minimum efficacy of 70 lumens per watt and shall consume no 
more than 160 watts.  The luminaire shall not consume power in the off state. 

 
b. Operation Voltage: The luminaire shall operate from a 60 HZ ±3 HZ AC line over a 

voltage ranging from 108 VAC to 305 VAC.  The fluctuations of line voltage shall have no 
visible effect on the luminous output.  

 
c. Power Factor: The luminaire shall have a power factor of 0.9 or greater. 
 
d. THD: Total harmonic distortion (current and voltage) induced into an AC power line by a 

luminaire shall not exceed 20 percent. 
 
e. Surge Suppression: The luminaire on-board circuitry shall include surge protection 

devices (SPD) to withstand high repetition noise transients as a result of utility line 
switching, nearby lightning strikes, and other interference. The SPD protects the 
luminaire from damage and failure for common (Line-to-Ground) and differential (Line-to-
Line) mode transient peak currents up to 10 kA (minimum).  SPD conforms to UL 1449.  
SPD performance has been tested per procedures in ANSI/IEEE C62.41-2:2002 category 
C high exposure and ANSI C136.2 10kV BIL.  The SPD shall fail in such a way as the 
Luminaire will no longer operate. The SPD shall be field replaceable. 

 
f. Operational Performance: The LED circuitry shall prevent visible flicker to the unaided 

eye over the voltage range specified above.  
 
g. RF Interference: LED Drivers must meet Class A emission limits referred in Federal 

Communications Commission (FCC) Title 47, Subpart B, Section 15 regulations 
concerning the emission of electronic noise. 

 
2. Photometric Requirements 

a. Optical Assemblies: LEDs shall be provided with discreet over optical elements to provide 
an IESNA Type III distribution. Additional distributions for glare control shall be utilized 
when direct source must be mitigated. Mitigation must take place without external 
shielding elements. Optical assemblies shall have a minimum efficiency of 85% 
regardless of distribution type. All LEDs and optical assemblies shall be mounted parallel 
to the ground.  All LEDs shall provide the same optical pattern such that catastrophic 
failures of individual LEDs will not constitute a loss in the distribution pattern.   

b. No more than 3% of the total luminaire lumens shall be in the 80º to 90º range and no 
lumens will be emitted above 90º.  BUG rating shall not exceed B2-U0-G3. 

c. Light Color/Quality: The luminaire shall have a correlated color temperature (CCT) of 
4,000K +/-275K. The color rendition index (CRI) shall be greater than 70.   

d. 75% or more of the total luminaire lumens shall be to the street side of the luminaire. 
e. The optical assembly of the luminaire shall be protected against dust and moisture 

intrusion per the requirements of IP-66 (minimum) to protect all optical components. 
f. Luminaire manufacturer shall provide the LED manufacturers LM-80 report. 

• LM-80 report shall be at a drive current of 1000mA or less 
• LM-80 report shall be a minimum of 10,000 hours 
• LM-80 report shall show lumen depreciation of 1% or less for all LED case 

temperatures on the report including 55ºC, 85ºC, 105ºC 
 
3. Thermal Management 

 
a. The thermal management (of the heat generated by the LEDs) shall be of sufficient 

capacity to assure proper operation of the luminaire over the expected useful life.  
b. The LED manufacturer’s maximum thermal pad temperature for the expected life shall 

not be exceeded. 
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c. Thermal management shall be passive by design. The use of fans or other mechanical 
devices shall not be allowed.  

d. The luminaire shall have a minimum heat sink surface such that LED manufacturer’s 
maximum junction temperature is not exceeded at maximum rated ambient temperature.  

e. The heat sink material shall be aluminum. 
       

4. Physical and Mechanical Requirements 
 

a. Thermally conductive extruded aluminum heat sinks shall be secured to a clear anodized 
extruded aluminum door frame with a cast aluminum end cap for optimum cooling.  The 
cast aluminum electrical compartment shall be separate from the LED array to ensure 
cooler operating temperatures of the driver.  Access to the electrical compartment shall 
be tool-less by use of stainless steel latches.  Driver and surge module shall be secured 
to the swing down door which can easily be removed and exchanged without the use of 
tools by separating a quick disconnect electrical connection.  Housing shall be designed 
to prevent the buildup of water on the top of the housing. Each optical assembly shall be 
field rotatable and shall have “street side” and “house side” cast into the optics to indicate 
beam pattern.  Each optic shall be electrically connected with a quick disconnect plug 
and secured to the housing with four stainless steel screws.         
         

b. Luminaire shall include cast in pipe stops, leveling steps and a four bolt mounting system 
capable of accommodating 1¼” to 2” ID pipe (1 5/8” to 2 3/8” OD).  

 
c. The maximum weight of the luminaire shall be 30 lbs and the maximum effective 

projected area shall not exceed 1.4 sq ft. 
 
d. The housing shall meet the requirements for NEMA/UL wet location, be UL listed and   

gray in color with a flat or semi-gloss sheen. 
 
e. Luminaire options to include a NEMA photocontrol receptacle and dimming driver.   
 
f. The power supply shall be contained inside the luminaire and a minimum IP rating of IP-

65. 
 
g. The assembly and manufacturing process for the LED luminaire shall be designed to 

assure all internal components are adequately supported to withstand mechanical shock 
and vibration. Luminaire shall withstand vibration, meeting ANSI C136.31 American 
Standard for Roadway and Area Lighting Equipment – Luminaire Vibration for normal and 
bridge operation (3G minimum). 

 
5. Materials 
 

a. Housing and door frame shall be aluminum with a nominal 2.5 mil thick paint finish able 
to withstand a 3000 hour salt spray test as specified in ASTM Designation: B117.  
Housing shall have a minimum IP rating of IP-65. 

b. Each refractor or lens shall be made from UV inhibited high impact optical grade material 
and be resistant to scratching. 

 
c. All aluminum used in housing and brackets shall be a marine grade alloy with less than 

2% copper. All exposed aluminum shall be anodized. 
 
d. Polymeric materials (if used) of enclosures containing either the power supply or 

electronic components of the luminaire shall be made of UL94VO flame retardant 
materials. The len(s) of the luminaire are excluded from this requirement. 

 
e. Paint or powder coating of the housing shall conform to the requirement of the Caltrans 

Standard Specifications. 
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Identification 
 
Each LED luminaire shall have the manufacture’s name, trademark, model number, serial number, date 
of manufacture (month-year), and lot number as identification permanently marked inside each unit and 
the outside of each packaging box. 
 
The operation characteristics such as rated voltage and rated power in watts and Volt-Ampere shall be 
permanently marked inside each LED luminaire unit. 
 
Quality Assurance 
 
LED luminaire manufacturer shall provide 5-year warranty on LED luminaires that includes LEDs, 
housing, drivers and finish. 
 
LED luminaire manufacturer shall not use IESNA LM-80 data to predict luminaire lifetime and shall 
demonstrate a suitable testing program incorporating high heat, high humidity and thermal shock test 
regimens to ensure system reliability and to substantiate lifetime claims. 
 
Electrical and light technical properties shall be recorded for each LED luminaire during manufacture.  
This should include lumen output, CCT, and CRI at a minimum. Each luminaire shall utilize a unique 
serial numbering scheme.  Technical properties must be made available for a minimum of 5 years after 
the date of manufacture. 
 
Luminaires shall be fully assembled and individually electrically tested prior to shipment. 
 
Submittals 
 
Product data submitted for approvals shall include, but not limited to materials, finishes, photometric 
performance, photometric layouts, dimensional information and LM-79 report for each luminaire 
conducted by National Voluntary Laboratory Accreditation Program (NVLAP), accredited photometric 
laboratory.  
 
Delivery, Storage and Handling 
 
Deliver luminaires and components carefully to avoid breakage, bending and scoring finishes.  Do not 
install damaged equipment. 
 
Store luminaires and accessories in original cartons and in clean dry space; protect from weather and 
construction traffic. 
 
Each luminaire shall be furnished without the photoelectric unit receptacle. 
 
Each luminaire shall have a 5-amp inline fuse installed inside the standard’s hand hole. 
 
 
V. Reflective Mast-Arm-Mounted Street Name Signs  
 
Reflective mast-arm-mounted street name signs shall be Type SG, manufactured by Safeway Sign 
Company or City-approved equal.  Dimensions of the sign shall be per the plans.  The reflective sheeting 
for the sign background shall be 3M diamond grade VIP blue #3995.  The reflective sheeting for the 
lettering, City of Murrieta ‘Gem’ logo, and a one-inch (1”) border around the sign with one-inch (1”) 
radiused corners shall be 3M diamond grade VIP #3990.  Street name lettering shall be MUTCD font 
Series EM, 8-inch U.C., 6-inch L.C.  Block number lettering shall be MUTCD font Series D, 3-inch.  
Contractor shall provide sign material submittal to the City Engineer for approval prior to installation. 
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MAST-ARM SIGN HANGER ASSEMBLIES 
 
Mast-arm-mounted street name signs shall be installed on signal mast arms at the locations shown 
on the Plans.  The street name signs and mounting hardware will be Contractor-furnished as provided 
in these Special Provisions.  The sign panels are shown on the Traffic Signal Plans.  The hanger 
assembly is similar to that shown for internally illuminated street name signs on State Standard Plan 
ES-7P.  The mounting hardware and sign shall be assembled, and the assembly shall be attached to 
the mast arm using 0.75-inch x 0.03-inch stainless steel band in a manner similar to the strap and 
saddle bracket method shown on State Standard Plan RS4.  The band shall be wrapped at least 
twice around the mast arm, tightened, and secured with non-corroding metal clips in the same 
manner as for strap and saddle bracket sign mounting.  The sign panel shall be leveled and all 
hardware tightened securely. 

 
 
W. Modulated Light Signal Detection System (Emergency Vehicle Preemption System) 
 
Each modulated light signal detection system shall conform to the details shown on the plans and these 
special provisions. 
 
The emergency vehicle preemption system shall be a dual-priority, optically activated traffic signal 
preemption system. 
 

Preemption Description 
 
The system will employ optical communication to identify the presence of designated priority vehicles 
and cause the traffic signal controller to advance to and/or hold a desired traffic signal display 
selected from set phases normally available.  The system provided shall properly receive an optical 
strobe pulse, decode the strobe pulse, and provide a NEMA-defined ground true input to the traffic 
signal controller.  For controllers not equipped with internal preemption capabilities, external logic 
shall be provided to force the controller from a non-selected movement to the selected movement by 
skipping all intervening phases.  This communication is a line-of-sight path of up to 2,500 feet.  The 
system requires no attention of the vehicle operator other than a simple "Emitter On" switch located in 
the vehicle which is to remain "ON" until the end of the emergency run.  The system shall operate on 
a first-come, first-served basis.  The system shall interface with existing traffic signal controllers, as 
described above, without compromising normal operation or existing safety provisions.  The traffic 
signal controller with internal preemption, or the external logic device, shall operate on a first-come-
first-served basis and shall be capable of overriding lower priority systems as monitored by a 
"pulsing" NEMA ground true input.  This controller or interface logic shall yield control to inputs of 
greater importance, such as railroads, etc.  The optical control system shall consist of optical emitter 
assemblies (if required), optical detector and controller interface assemblies, and optical detector 
cables.  All equipment shall be new and not refurbished. 
 
 
Matched System Components 
 
To ensure desired performance, the system will provide components matched and proven through 
integrated testing and functional experience of several intersections.  The matched component 
system will offer compatibility with all types of optical emitters.  Optical emitters (if required) shall 
transmit at a strobe rate of 14.035 Hz ±0.030 and shall be tuned to activate Tomar STROBECOM II 
detectors or City approved equal.  Optical detector and controller interface assemblies shall properly 
decode a single-bulb Tomar STROBECOM II emitter or City approved equal, shall be self testing, and 
tuned per the above specifications.  Optical detector and controller interface assemblies shall decode 
a band of 14.035 Hz +1-0.05.  Matched components will provide future system compatibility of all 
priority control devices. 
 

1. Optical Emitter Assembly (None required for this project.) 
2. Optical Detector and Controller Interface Assembly 
3. This equipment shall interface between an existing City optical emitter and the controller unit 

providing the following functions while not compromising the existing fail-safe provisions: 
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a. Deliver sufficient power to optical detector heads required for the intersection installation. 
b. Control sensitivity of the optical signal and distinguish the flash rate of the electrical signals 

from the optical emitter. 
c. Deliver a NEMA ground true input to controller unit. 

 
 

Optical Detector Cable 
 
Cable shall meet the requirements of IPCEA-S-61-402/NEMA WC 5, Section 7.4. 600-volt control 
cable 75°C, Type B, and the following: 
 

1. The cable shall contain three (3) conductors, each of which shall be #20 (7x28) stranded, 
tinned copper with 25 mil minimum average thickness low-density polyethylene insulation.  
Insulation shall be color coded as follows:  1-yellow; 1-blue; 1-orange. 

2. The shield shall be aluminized polyester film with a nominal 20% overlap.  A #20 (7x28) 
stranded, tinned, bare drain wire shall be placed between the insulated conductors and the 
shield and in contact with the conductive surface of the shield. 

3. The jacket shall be black PVC with minimum ratings of 600 volts and 80°C and a minimum 
thickness of 45 mil.  The jacket shall be marked as required by IPCEA/NEMA. 

4. The finished outside diameter of the cable shall not exceed 0.35 inch. 
5. The capacitance as measured between any conductor and the other conductors and the 

shield shall not exceed 48 pico farads per foot at 1,000 Hz. 
 
 
System Operation 
 

1. Priority control sequence shall be activated by an optically transmitted signal of 14.035 Hz 
±0.05, or upon the actuation of a test switch. 

2. The system shall provide a NEMA-defined ground true, steady-state input to controller or 
auxiliary logic unit. 

 
 
System Component Specifications 
 

1. Optical Detector and Controller Interface Assembly 
 

The optical detector shall be a lightweight, weatherproof device capable of sensing and 
transforming pulsed optical energy into electrical signals for use by the controller interface 
assembly to provide NEMA-defined ground true logic. 
 
The optical detector shall receive power from the controller interface assembly or controller 
cabinet voltage regulation to be operational at NEMA-defined 24VDC logic levels. 
 
The optical detector must be responsive to the optical emitter at a distance of 2,500 feet (760 
m). 
 
The optical detector must deliver the necessary electrical signal to the controller cabinet 
through up to 1,000 feet (305 m) of optical detector cable. 

 
2. System Equipment 

 
System design shall, when used in conjunction with appropriate auxiliary devices, be capable 
of providing basic, high-priority, and low-priority service. 
 
The system shall be capable of recognizing the following pulse rates as delivered by an optical 
emitter: 

 
9.63 Hz ±.110 Hz as Low Priority 
14.035 Hz ±.05 Hz as High Priority 
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Reliability 
 
All equipment supplied as part of these specifications shall be intended for use in or on emergency 
vehicles and shall operate properly under any combination of the following environmental conditions: 
 

1. Temperature Range:  -30°F (-34°C) to 140°F (60°C) 
2. Relative Humidity:  0 to 90% 
3. Vehicle Battery Voltage:  10 to 18 volts 

 
 
Qualifications 

 
The Tomar STROBECOM II is considered preapproved. 
 
Prior to bid date, Contractor shall request and receive written permission from City for any other 
equipment. 

 
 

Responsibilities 
 

1) The manufacturer and/or manufacturer's representative (dealer) are to provide quality service 
before, during, and after installation of the priority control system.  Contractor is to arrange to 
have Dealer come to the job site and determine best location for placement of optical detector 
heads prior to heads being mounted.  Contractor to mount heads as directed by Dealer. 

2) The manufacturer and/or manufacturer's representative must provide certified, trained 
technicians; traffic systems industry experience; and operational knowledge of priority control 
systems. 

3) Prior to bid/quote activity, the manufacturer or its authorized representative shall be required 
to conduct field surveys of intersection control equipment to determine the most appropriate 
installation design for each location. 

4) After an award, the manufacturer or its authorized representative shall be responsible for 
system documentation including the following: 

a. Acquiring all relevant controller information. 
b. Determine the desired priority approaches. 
c. Supply interface information to installer. 
d. Assist in system checkout prior to acceptance by: 
* Verifying proper installation per recommended interfaces 
* Verifying that optical ranges are properly set 
* Verifying that controller timings are properly set. 
e. Instruct emergency vehicle operators or their representatives, when requested, in the 

operation of the system. 
f. Manufacturer's technical support shall include technical service and design engineering. 

 
 

Guaranteed Warranty 
 
Manufacturer shall warrant that, provided the priority control system has been properly installed, 
operated, and maintained, component parts* that prove to be defective in workmanship and/or 
material during the first 10 years from date of shipment from manufacturer shall be covered in a 
documented system protection plan. 
 

*   Component parts exclude emitter lamps.  Lamp warranty period for new emitter shall be one 
(1) year from the date of installation. 
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Certificate Of Insurance 
 
The manufacturer shall provide a certificate of insurance protection for $5,000,000.  This certificate 
assures the user that the manufacturer is insured against civil damage if proved to be at fault for an 
accident due to equipment failure within the system. 
 
 

X. Fiber Optic Communications  
 
Existing fiber optic systems shall not be disconnected for more than three (3) contract days. 
 

Fiber Optic Cable (Multi-Mode) 
 
A. Contractor shall furnish and install Corning Cable (Part #006KW4-T4B0 D20), or approved equal, 

with the following minimum salient characteristics.  Six (6) fiber 850 nm, outdoor OFNR outdoor 
breakout cable with Corning CSB4 62.5/125/500/900 FDDI grade optical fibers.  Each optical fiber 
shall be surrounded by a 500-mm primary acrylate buffer with a secondary Hytrel polymer buffered 
up to 900 mm.  PVC buffered cables are not acceptable.  Each fiber is reinforced with armid yarn 
in a numerically coded 2.4-mm UL 1666 PVC jacket.  Subunits shall be planetarily stranded 
around a non-metallic, thermally stable strength member that does not allow plastic compression 
or expansion of the cable.  Yarn or plastic central members are not permitted.  The stranded core 
shall be wrapped in a flame-retardant core wrap and covered with a flame-retardant UL 1666 
jacket incorporating a ripcord to facilitate easy removal during termination.  The inner UL-listed 
breakout cable shall be overjacketed with a linear low-density polyethylene black jacket, 0.040-
inch minimum wall thickness, and two (2) ripcords to facilitate removal of the outer jacket and to 
expose inner UL-rated riser cable.  Outer cable jacket shall be marked with name of manufacturer 
and fiber type every 10 inches.  Length markers shall be printed sequentially at 2-foot intervals. 

 
Contractor shall coil 10 feet (minimum) fiber cable in each pullbox conduit run, and 10 feet 
(minimum) fiber cable in controller cabinet. 
 
Bi-directional tests shall be conducted using an OTDR in accordance with TIA/EIA-526-7 Method 
B for each fiber path, inclusive of all jumper cables, pigtails, and patch panels.  The Contractor 
shall demonstrate that the attenuation for each fiber path, termination, and splice, individually and 
as a whole, comply with the loss budgets required by the specifications.  Fibers shall be tested at 
1310 nm and 1550 nm.  The Contractor shall submit OTDR traces for approval, clearly annotating 
each item (connector, jumper cable, pigtail, splice, etc.) and identifying the measured loss. 

 
B. Fiber/Subunits Characteristics.  The fiber optic core shall consist of a Corning 62.5/125 CSB4 

multimode optical fiber.  Each fiber shall consist of a central glass optical fiber surrounded by a 
500-mm primary acrylate buffer with a secondary hard elastomeric polymer buffer up to 900 mm.  
PVC buffers are not acceptable. 

 
Multimode optical fiber shall be Corning CSB4 multimode optical fiber.  The fiber shall have: 

 
Core Diameter:  62.5 um 
 
Cladding Diameter:  125.0 um plus or minus 2.0 um 
 
Cladding Non-Circulatory:  < 2.0% 
 
Core Cladding Offset:  < 3.0 um 
 
Coating Diameter:  500 um 
 
Dispersion Slope:  < 0.092 PS/(mm2/km) 
 
Numerical Aperture:  0.275 ±0.015 
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Each optical fiber shall be coated and reinforced with armid yarn and a protective flame-retardant 
UL 1666 jacket contained within a tight 2.4-mm buffered unit.  The fiber shall not contain splices. 
 
The entire length of fiber shall be subjected to a tensile-proof stress equivalent of 100 kpsi  (.0070 
GN/NZ) maximum  attention.  Multimode fiber shall not exceed 3.75 dB/km at the 850 nm 
wavelength and 1.2 dB/km at the 1300 nm wavelength.  Minimum bandwidth for multimode fiber 
shall be 160 MHZ/km at 850 nm and 500 MHZ/km at 1300 nm.  Temperature and humidity 
induced attenuation shall be < 0.3 dB for temperatures -20°C to +70°C and relative humidity 4% to 
98%. 
 

C. Stiffening Member.  The cable core shall contain one (1) central stiffening member (yarn or plastic 
are not permitted), which will allow for the proper installation of a pulling eye.  This member shall 
not contain splices. 

 
D. Jacketing.  The inner fiber optic breakout cable shall have a Nomex core tape and a flame-

retardant OFNR PVC jacket.  The overall jacket shall be linear low-density polyethylene and shall 
enclose the entire cable.  PVC jackets are not acceptable overall.  The outer jacket shall be clearly 
marked in contrasting color.  The cable jacket shall have a nominal wall thickness of 0.040 inch 
and two (2) ripcords.  The jacket shall be free of holes, splits, blisters, and surface flaws.  Cable 
diameters shall not exceed 0.550 inch nominal. 
 
The cable shall have the following mechanical, environmental, and flame characteristics: 

 
Maximum Pulling:  as per EIA-FOTP-33 
 
2.4 mm subunit 300 Newtons, for a bend radius of 5 cm at maximum load 
 
20X OD Cable:  2500 Newtons per cable 
 
Crush Resistance:  EIA-FOTP-42 subunit 250 Newtons/cm, cable 900 Newtons/cm 
 
Impact Resistance:  EIA-FOTP-25 subunit 50 impact, cable 100 impact 
 
Flexing (non-armored):  EIA-FOTP-104 subunit 1000 cycles, cable 2000 cycles 
 
Maximum Vertical Rise:  subunit 50 feet, cable 90 feet 
 
Operating Temperature:  -20°C to +70°C 
 
Storage Temperature (non-flexing):  -40°C to 70°C 
 
Installation Temperature:  0°C to 70°C 
 
Flexibility Text:  UL1666 OFNR inner jacket 
 
Polyethylene UV Stabilized Overall Jacket 

 
 
Fiber Optic Cable (Single-Mode) 
 
The fiber optic components shall be compatible, designed for the purpose intended, and 
manufactured by a company regularly engaged in the production of material for the fiber optic 
industry.  All cable, components, or assemblies shall be best quality, non-corroding, with a design life 
of at least twenty (20) years.  All components or assemblies of the same type shall be from the same 
manufacturer.  All components shall be the size and type required for the specified fiber.  All fiber 
optic cables shall be listed by UL for the purpose they are providing and shall conform to the NEC 
standards. 
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Contractor shall coil 10 feet (minimum) fiber cable in each pullbox conduit run, and 20 feet (minimum) 
fiber cable in pullbox immediately adjacent to controller cabinet. 
 
The single mode fiber optic (SMFO) cables shall meet the following requirements: 
 

Fibers per cable: 6 Fibers 

Maximum attenuation: 
0.35 dB/km at 1310 nm 
0.3 dB/km at 1550 nm 

Cladding diameter: 125.0 microns 

Core diameter: 8.3 microns nominal 

Core eccentricity: < 1.0 micron (0.3 micron typical) 

Temperature range: -34ºC to +74ºC 

Coating diameter: 245 ± 10 microns 

Cable construction: Loose tube 

Outer jacket: Polyethylene 

Bending radius: 10x outside diameter of cable minimum 

Tensile strength: 600 pounds 

Central strength member: Dielectric 

Mode field diameter: 9.3 ± 0.5 microns at 1310 nm 

Zero dispersion wavelength: 1300 to 1320 nm 

Zero dispersion slope: < 0.092 picosec/nm2-km 

Cutoff wavelength: 1260 nm 

Point discontinuities at 1300 nm: < 0.1 dB 

 
 
The SMFO cables shall be constructed using reverse oscillation or S-Z stranding to allow a length of 
buffer tube to be separated from the cable without cutting of the complete tube. 
 
Optical fibers shall be distinguishable from others in the same buffer tube by means of color coding 
according to the following: 
 

1. Blue (BL) 5. Slate (SL)  9. Yellow (YL) 
2. Orange (OR) 6. White (WT) 10. Violet (VL) 
3. Green (GR) 7. Red (RD) 11. Rose (RS) 
4. Brown (BR) 8. Black (BK) 12. Aqua (AQ) 

 
The colors shall be targeted in accordance with the Munsell color shades and shall meet EIA/TIA-
598A “Color Coding of Fiber Optic Cables.”  The color formulation shall be compatible with the fiber 
coating and the buffer tube filling compound, and be heat stable.  It shall not fade or smear or be 
susceptible to migration and it shall not affect the transmission characteristics of the optical fibers and 
shall not cause fibers to stick together.  The 6-fiber branch cable shall include one buffer tube 
containing 6 fibers. 
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The cable shall contain at least one (1) ripcord under the jacket for easy sheath removal.  The jacket 
or sheath shall be marked with the manufacturer's name, the words “Optical Cable” or “Fiber Optic 
Cable,” the number of fibers, “SM” or “Single Mode,” year of manufacture, and sequential 
measurement markings at a minimum of every three (3) feet.  The actual length of the cable shall be 
within 1 percent of the length marking.  The marking shall be in a contrasting color to the cable jacket 
(yellow or white are preferred).  The height of the marking shall be approximately one-tenth of an 
inch. 
 
All SMFO cables shall be in accordance with ANSI/ICEA S-87-640 mechanical and environmental 
specifications and have a minimum pull strength of 600 lbf (2700 N) for fiber counts over 12 fibers. 
 
All fiber optic cables shall be terminated on ST connectors. 
 
The SMFO cable shall be tested after installation to verify the integrity of the fiber optic cable system 
and its performance.  The Contractor shall perform testing on every fiber of each SMFO cable using 
power meter and OTDR testing methods in accordance with EIA/TIA 526-7 test procedures.  Splices 
testing an attenuation of 0.1 dB or greater or mated connectors testing an attenuation of 0.5dB or 
greater shall be remade.  If any fibers are out of specification, the entire SMFO cable run shall be 
replaced at no cost to the City. 
 
Power meter tests shall be conducted in accordance with TIA/EIA-526-7 Method A.2 for each 
connected fiber circuit to demonstrate connectivity from origin to destination, in accordance with the 
project plans.  A test check-off sheet of each fiber path shall be submitted to the Engineer.  Power 
meter tests shall be conducted after all splices have been made and all connectors, jumper cables, 
and pigtails are in place.  Testing shall be conducted at the equipment interfaces.  For circuits with 
multiple devices, the connectors shall be coupled together at the equipment interface and the entire 
circuit shall be tested. 
 
Bi-directional tests shall be conducted using an OTDR in accordance with TIA/EIA-526-7 Method B 
for each fiber path, inclusive of all jumper cables, pigtails, and patch panels.  The Contractor shall 
demonstrate that the attenuation for each fiber path, termination, and splice, individually and as a 
whole, comply with the loss budgets required by the specifications.  Fibers shall be tested at 1310 nm 
and 1550 nm.  The Contractor shall submit OTDR traces for approval, clearly annotating each item 
(connector, jumper cable, pigtail, splice, etc.) and identifying the measured loss. 
 
 
Passive Cable Assemblies And Components 
 
The F/O cable assemblies and components shall 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 shall be best quality, non-corroding, with a 
design life of at least 20 years.  All components or assemblies of the same type shall be from the 
same manufacturer. 
 
 
Fiber Optic Cable Assemblies 
 
A. Connectors.  Connectors shall be 3M 6100 ST type connectors. 
 
B. Fiber Optic Modem Cable Assembly 
 

Interface Cable—Interface cable shall consist of six No. 22, stranded, tinned copper conductors.  
Each conductor shall be insulated with 0.010-inch, minimum nominal thickness, color-coded 
polypropylene material.  Conductors shall be in twisted pairs.  Each pair shall be wrapped with an 
aluminum polyester shield and shall have a No. 22 or larger, stranded, tinned copper drain wire 
inside the shielded pair. 

 
The cable jacket shall be polyvinyl chloride, rated for a minimum of 300 volts and 60°C, and shall 
have a nominal wall thickness of 0.040-inch, minimum.  The cable shall be 3 feet long with a 
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connector for termination to the Model 170 controller and a bare wire termination to the 
asynchronous fiber optic modem.  The connector shall meet the following requirements: 

 
Amphenol or Equivalent 

Part Number 
Shield 201378-2 

Block 201298-1 

Guide Pin 200390-4 

Socket 200389-4 
 
 
The cable shall have the following pin configuration: 

F/O Modem Model 170 Controller
     
 Function Pin #   Function 
     
 Ground N  DC Ground 
     
 N/C    
     
 Data Out L  Rx Data 
     
 Data Ground N  DC Ground 
     
 Data In K  Tx Data 
     
  J Jumper RTS 
     
  M Jumper CTS 

 
 

C. Fiber Optic Modems.  The fiber optic modems shall be capable of operating in a full duplex mode 
of operation, employing asynchronous RS-232 data link protocols.  The fiber optic modem shall 
operate in a daisy chain communications mode up to 9600 baud. 
 
The fiber optic modems shall have an emergency backup power source that allows for continued 
daisy chain operation when the 170 controller is removed or if the power to the modem has been 
turned off.  This backup power source may be a non-rechargeable battery.  This backup power 
source shall provide uninterrupted operation of the daisy chain interconnect system both upstream 
and downstream from the affected modem for a period of 24 hours based on a half duty cycle. 
 
The fiber optic modems provided for the intersection of X STREET AND Y STREET, shall be 
model FO400, and shall be multi mode communication type, manufactured by Traffic Fiber 
Sytems.  The fiber optic modem shall derive its operating power source from the 170 controller. 
 
 

Splice Enclosure 
 
Contractor to supply and install splice enclosure, Corning model SCF-4C18-01, or City approved 
equal.  All fiber to be terminated per callouts on project plans.  Payment for splice enclosure shall be 
included in the lump sum (LS) item for “Signal and Lighting”. 

 
Payment 
Payment for conforming to these provisions for furnishing all labor, materials, tools, equipment, and 
incidentals and installation of the Fiber Optic System shall be included in the contract price paid per 
linear foot for “12 Single Mode Fiber Optic Cable,” and no additional compensation will be allowed 
therefore. 
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Y. Battery Backup System (BBS) 
Contractor to supply and install battery back-up system (BBS), Myers model BC100HZ w/ MP2000E & (4) 
79Ah Batteries, or City approved equal with Ethernet port, per Caltrans Specifications dated July 7, 2010.  
[See Caltrans specifications in Appendix C, titled: “Battery Backup System Specifications:”.]  Cabinet shall 
be external option.  Manufacturer shall provide testing results upon deliver of BBS in accordance with 
Section 4, Section 8 titled “Quality Assurance”.  Payment for battery back-up system shall be included in 
the lump sum (LS) item for “Signal and Lighting”. 
 
 
Z. Signal Interconnect System 
 
If the 2-Lane option is selected for award, the Signal Interconnect System shall consist of: 

 2” Interconnect Conduit and Tracer Wire 

 No. 6 Pull Boxes 
Fiber optic cable will not be required. 

 
 
If the 4-Lane option is selected for award, the Signal Interconnect System shall consist of: 

 2” Interconnect Conduit and Tracer Wire 

 Single Mode Fiber Optic Cable 

 No. 6 Pull Boxes 
 
Installation of the different elements of the Signal Interconnect System shall be per the plans, sections J, 
“Conduits,” X, “Fiber Optic Communications,” and K, “Pull Boxes,” in these special provisions and the 
applicable sections in Section 86, "Electrical Systems", of the latest edition Standard Specifications, 
amendments to the Standard Specifications, and these Special Provisions.. 
 

Payment 
2-Lane Option 
Full compensation for Signal Interconnect System shall be considered as included in the contract 
price paid per linear foot for 2” INTERCONNECT CONDUIT AND TRACER WIRE; and per each for 
No. 6 PULL BOX; and shall include full compensation for furnishing all labor, materials, tools, 
equipment, and incidents and for doing all the work including furnishing, transporting, and installing 
conduits, signal interconnect cables, and pull boxes, potholing required for utility verification prior to 
all conduit installation and incidents and for doing all the work specified herein, and no additional 
compensation will be allowed therefor. 
 
4-Lane Option 
Full compensation for Signal Interconnect System shall be considered as included in the contract 
price paid per linear foot for 2” INTERCONNECT CONDUIT AND TRACER WIRE, and 12 SINGLE 
MODE FIBER OPTIC CABLE; and per each for No. 6 PULL BOX; and shall include full 
compensation for furnishing all labor, materials, tools, equipment, and incidents and for doing all the 
work including furnishing, transporting, and installing conduits, signal interconnect cables, and pull 
boxes, potholing required for utility verification prior to all conduit installation and incidents and for 
doing all the work specified herein, and no additional compensation will be allowed therefor. 

 
 
AA. Payment Method 
See Signal and Lighting subsection N, “Service” for payment of all electric company fees required. 
 
The contract price paid per Lump Sum for Signal and Lighting shall include full compensation for 
furnishing all labor, materials, tools, equipment, modify controller assembly, foundations, pole and mast 
arm mounted regulatory signs, documents, programming, testing, potholing required for utility verification 
prior to all conduit installation and incidents and for doing all the work specified herein, elsewhere in these 
Special Provisions, and plans including the complete installation of an operational traffic signal and 
lighting system and no additional compensation shall be allowed therefor. 
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AQMD SIGNAGE RECOMMENDATIONS

November. 2001

Plan holder shall post signage at specified locations on the sUbject property in accordance with
the standards specified "below. The exception to the standards is that all letters shall be 4
inches high, with the names and telephone numbers of appropriate contacts and services in
bold print, as indicated in the standards. These signs shall also include the SCAQMD toll free
complaint line 1-800-CUT-SMOG (1-800-288-7664) and the telephone number for the
Environmental Observer. These signs shall be posted within 50 feet of the curb on all four (4)
comers of the subject property.

For each Dust Control Plan aggregating less than, or equal to, ten (10) acres:

1. The applicant shall install a sign on such property which is visible to the public that meets the
following requirements:

(a) Such sign shall measure at least four (4) feet wide by four (4) feet high and conform to
the specifications in 1 (a) below.

For each Dust Control Plan aggregating over ten (10) acres:

2. The applicant shall install a sign on such property which is visible to the public that meets the
following requirements:

(a) Such sign shall measure at least eight (8) feet wide by four (4) feet high and conform to
the specifications in 1 (b) below.

THE SIGN SHALL CONFORM TO THE FOLLOWING REQUIREMENTS:

1. The sign boards shall be constructed with materials capable of withstanding the
environment in which they are placed.

(a) For 4' x 4' signs, the District recommends the following:

I. :x II AlC laminated plywood board
II. Two 4" x 4" posts
III. The posts should be attached to the edges of the plywood board with at least 2

carriage bolts on each post.
IV. The front surface of the sign board should be painted in the contrasting color of a

white background with black lettering.

(b) For 4' x 8' signs, the District recommends the following:

I. 1II AlC laminated plywood board
II. Two 5" x 6" posts
III. The posts should be attached to the 4' edges of the plywood board with at least 2

carriage bolts on each post.
IV. The front surface of the sign board should be painted in the contrasting color of a

white background with black lettering.

AQMD Recommendations
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2. The sign board shall be installed and maintained in a condition such that members of
the public can easily view. access. and read the sign at all times until the expiration
date of the Dust Control plan.

(a) For 4' x 4' signs, the District recommends the following:
I. The lower edge of the sign board should be mounted at least 2' above the existing

ground surface to facilitate ease of viewing.
II. The posts should be set in a hole at least 3' deep with concrete footings to

preclude downing by high winds.
III. On the construction site, the sign should be positioned such that nothing obstructs

the public's view from the primary street access point.
IV. For construction projects that are developed in phases, the sign should be moved

to the area that is under active construction.
V. In situations where all phases of the construction project are completed on a

property prior to expiration of the Dust Control Plan, a written request for
cancellation of the Dust Control Plan must be submitted to the Engineer.

(b) For 4' x 8' signs, the District recommends the following:

I. The lower edge of the sign board should be mounted at least 2' above the existing
ground surface to facilitate ease of viewing.

II. The posts should be set in a hole at least 4' deep with concrete footings to
preclude downing by high winds.

III. On the construction site, the sign should be positioned such that nothing obstructs
the public's view from the primary street access point.

IV. For construction projects that are developed in phases, the sign should be moved
to the area that is under active construction.

V. In situations where all phases of the construction project are completed on a
property prior to expiration of the Dust Control Plan, a written request for
cancellation of the Dust Control Plan must be submitted to the Engineer.

3. The sign board shall contain the following information:

(a) Project Name
(b) Name of Prime Contractor
(c) Phone Number of Contractor's Employee Responsible for Dust Control Matters
(d) County designated phone number (to be provided by the Engineer)
(e) South Coast Air Quality Management District Phone Number

23
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4. The sign board shall be designed to the following alpha and numeric text dimensions
(sign boards written in longhand are unacceptable).

(a) For a permittee subject to the 4' x 4' sign requirement, the District provides the following
example:" (as modified by the County of Riverside for use on County Public Works
projects)

1" UPPERCASE Letters
•

1" UPPERCASE Letters•
1" Title Case Letters

1" Title Case Letters

1" Title Case Letters

PROJECT NAME:

CONTRACTOR

Contractor's Dust
Control Phone #
County of Riverside
Phone #
Phone Number: SCAQMD

1-800-CUT-SMOG

3 % " Title Case Bold Letters

•
3 % II Title Case Bold Letters•
3" Bold Numbers•
3" Bold Numbers

•3 % " Bold Numbers

•
"Title Case" means the first letter of a word is capitalized and subsequent letters are lower case.

24

AQMD Recommendations
Appendix "A" 
Page 3 of 26

ROMRAMIR
Rectangle

jrjimenez
Rectangle



(b
)

F
or

a
pe

rm
itt

ee
sU

bj
ec

tt
o

th
e

4'
x

8'
si

gn
re

qu
ire

m
en

t,
th

e
D

is
tr

ic
t

pr
ov

id
es

th
e

fo
llo

w
in

g
ex

am
pl

e:
(a

s
m

od
ifi

ed
by

th
e

C
ou

nt
y

o
f

R
iv

er
si

de
)

I\
)

01

2"
U

P
P

E
R

C
A

S
E

Le
tte

rs

•
2"

U
P

P
E

R
C

A
S

E
Le

tte
rs

•

2"
T

itl
e

C
as

e
Le

tte
rs

•
2"

T
itl

e
C

as
e

Le
tte

rs

•
2"

T
itl

e
C

as
e

Le
tte

rs
•

2"
T

itl
e

C
as

e
Le

tte
rs

•

P
R

O
JE

C
T

N
A

M
E

:

C
O

N
T

R
A

C
T

O
R

C
on

tr
ac

to
r's

D
u

st
C

on
tr

ol
P

ho
ne

#
C

ou
nt

y
o

f
R

iv
er

si
de

9
0

9
·

P
ho

ne
#

P
ho

ne
N

um
be

r:
S

C
A

Q
M

D
1·

80
0·

C
U

T
-S

M
O

G

C
O

U
N

T
Y

O
F

R
IV

E
R

S
ID

E
T

R
A

N
S

P
O

R
T

A
T

IO
N

D
E

P
A

R
T

M
E

N
T

4"
T

itl
e

C
as

e
B

ol
d

Le
tte

rs
.... .....

4"
T

itl
e

C
as

e
B

ol
d

Le
tte

rs
.... .....

4"
B

ol
d

N
um

be
rs

.... .....

4"
B

ol
d

N
um

be
rs

.... ..... 4
%

"
B

ol
d

N
um

be
rs

.... .....

A
Q

M
D

 R
ec

om
m

en
da

tio
ns

A
pp

en
di

x 
"A

" 
P

ag
e 

4 
of

 2
6

ROMRAMIR
Rectangle



AQMD Recommendations
Appendix "A" 
Page 5 of 26

ROMRAMIR
Rectangle

ROMRAMIR
Typewritten Text



D

D

D

o

D

,0

Plan Review Checklist
Clearing/GrubbinglMass Grading Phase

If feasible. use grading permit conditions to break the project into phases so
that, on/1 a portion of the site is disturbed at any given time to ensU'e control
of fUgitive dust. This technique is critical for project sites with areater than
100 acres.,

Prior to initiating adivity. pre-water site through use of pOrtable irrigation
lines. At least 72 hours of, pre-watering is recommended for each area prior
10 initiating earth-movement. Require the Apolicant to spedfy water 'source
and available flow rate (g/m).

Water opprJed continuously to all disturbed portions of the site by means of
water truck/Water puB as nece~ary to maintain sufficient visible moisture on
the sotl slr,lfface. For reference. one 2.000 ganon water truck can treat
approximately 4 acres of active construction per hour. Also; for cut and fill
activities. one 10.000 gallon water pun is estimated to be necessary for each
7.000 cubic yards of da~y earth-movement. Multiple 4.000-gallon water
trucks may be I:Jsed in place of one 10.~anonwater pun. TOuch and
visual contrast are reasonably good'indicators of soil moisture. Surface
areas that are dry to the touch and appear fighter-colored require the
application of additional water to prevent visible or fugitive dust. Require
the Appficarit to soedfv the number of watering vehicles available for dust
control during mass grading and during off-hours as'well as availability of
back-up water trucks if the site experiences dust control problems.

Water towers are necessary for projects with more than 10 acres of active
construction. Without a water tower. it con toke up to 30 minutes to fill a '
2.000 gallon water truck. Also. multiple water towers are necessary for
projects that use water puRs as filling one 10.000 gallon water pull can drain
a water tower which tokes up to 40 minutes to refiH.

Wind fendng. is necessary between the site and nearby residences or
businesses. Off-site upwind fencing and on-site wind fencing for larger
projects can also keep blowsand from being deposited onto the site or
traveling through the site.

A perimeter watering system consisting of port.able irrigation equipment may
be on effective miiigation system to protect surrounding resigences and
businesses. The portable watering system may be used in place of or in

, conjunction with watering ,trucks. The local jurisdiction may also be
provided access to tl:1is equipment.

. ,Remember...
DUST CONTROL IS REQUIRED 24 HOURS A DAY, 1 DAYS A WEEK,

REGARDLESS OF CONSTRUcnON SfATUS
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ATTACHMENT “C” FOR RISK LEVEL 1 REQUIREMENTS 



ATTACHMENT C 

2009-0009-DWQ 1 September 2, 2009 

ATTACHMENT C 
RISK LEVEL 1 REQUIREMENTS 

A. Effluent Standards  

[These requirements are the same as those in the General Permit order.]

1. Narrative – Risk Level 1 dischargers shall comply with the narrative 
effluent standards listed below: 

a. Storm water discharges and authorized non-storm water 
discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of reportable quantities 
established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate 
NPDES Permit has been issued to regulate those discharges. 

b. Dischargers shall minimize or prevent pollutants in storm water 
discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.

2. Numeric – Risk Level 1 dischargers are not subject to a numeric 
effluent standard. 

B. Good Site Management "Housekeeping" 

1. Risk Level 1 dischargers shall implement good site management (i.e., 
"housekeeping") measures for construction materials that could 
potentially be a threat to water quality if discharged.  At a minimum, 
Risk Level 1 dischargers shall implement the following good 
housekeeping measures: 

a. Conduct an inventory of the products used and/or expected to be 
used and the end products that are produced and/or expected to be 
produced. This does not include materials and equipment that are 
designed to be outdoors and exposed to environmental conditions 
(i.e. poles, equipment pads, cabinets, conductors, insulators, 
bricks, etc.).

b. Cover and berm loose stockpiled construction materials that are not 
actively being used (i.e. soil, spoils, aggregate, fly-ash, stucco, 
hydrated lime, etc.). 
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ATTACHMENT C 

2009-0009-DWQ 2 September 2, 2009 

c. Store chemicals in watertight containers (with appropriate 
secondary containment to prevent any spillage or leakage) or in a 
storage shed (completely enclosed). 

d. Minimize exposure of construction materials to precipitation.  This 
does not include materials and equipment that are designed to be 
outdoors and exposed to environmental conditions (i.e. poles, 
equipment pads, cabinets, conductors, insulators, bricks, etc.). 

e. Implement BMPs to prevent the off-site tracking of loose 
construction and landscape materials. 

2. Risk Level 1 dischargers shall implement good housekeeping 
measures for waste management, which, at a minimum, shall consist 
of the following: 

a. Prevent disposal of any rinse or wash waters or materials on 
impervious or pervious site surfaces or into the storm drain system. 

b. Ensure the containment of sanitation facilities (e.g., portable toilets) 
to prevent discharges of pollutants to the storm water drainage 
system or receiving water. 

c. Clean or replace sanitation facilities and inspecting them regularly 
for leaks and spills. 

d. Cover waste disposal containers at the end of every business day 
and during a rain event.

e. Prevent discharges from waste disposal containers to the storm 
water drainage system or receiving water.

f. Contain and securely protect stockpiled waste material from wind 
and rain at all times unless actively being used. 

g. Implement procedures that effectively address hazardous and non-
hazardous spills.

h. Develop a spill response and implementation element of the 
SWPPP prior to commencement of construction activities.  The 
SWPPP shall require that: 

i. Equipment and materials for cleanup of spills shall be available 
on site and that spills and leaks shall be cleaned up immediately 
and disposed of properly; and  
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ATTACHMENT C 

2009-0009-DWQ 3 September 2, 2009 

ii. Appropriate spill response personnel are assigned and trained. 

i. Ensure the containment of concrete washout areas and other 
washout areas that may contain additional pollutants so there is no 
discharge into the underlying soil and onto the surrounding areas.

3. Risk Level 1 dischargers shall implement good housekeeping for 
vehicle storage and maintenance, which, at a minimum, shall consist of 
the following: 

a. Prevent oil, grease, or fuel to leak in to the ground, storm drains or 
surface waters.

b. Place all equipment or vehicles, which are to be fueled, maintained 
and stored in a designated area fitted with appropriate BMPs. 

c. Clean leaks immediately and disposing of leaked materials 
properly.

4. Risk Level 1 dischargers shall implement good housekeeping for 
landscape materials, which, at a minimum, shall consist of the 
following:

a. Contain stockpiled materials such as mulches and topsoil when 
they are not actively being used. 

b. Contain fertilizers and other landscape materials when they are not 
actively being used. 

c. Discontinue the application of any erodible landscape material 
within 2 days before a forecasted rain event or during periods of 
precipitation.

d. Apply erodible landscape material at quantities and application 
rates according to manufacture recommendations or based on 
written specifications by knowledgeable and experienced field 
personnel. 

e. Stack erodible landscape material on pallets and covering or 
storing such materials when not being used or applied. 

5. Risk Level 1 dischargers shall conduct an assessment and create a list 
of potential pollutant sources and identify any areas of the site where 
additional BMPs are necessary to reduce or prevent pollutants in storm 
water discharges and authorized non-storm water discharges.  This 
potential pollutant list shall be kept with the SWPPP and shall identify 
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ATTACHMENT C 

2009-0009-DWQ 4 September 2, 2009 

all non-visible pollutants which are known, or should be known, to 
occur on the construction site.  At a minimum, when developing BMPs, 
Risk Level 1 dischargers shall do the following: 

a. Consider the quantity, physical characteristics (e.g., liquid, powder, 
solid), and locations of each potential pollutant source handled, 
produced, stored, recycled, or disposed of at the site. 

b. Consider the degree to which pollutants associated with those 
materials may be exposed to and mobilized by contact with storm 
water.

c. Consider the direct and indirect pathways that pollutants may be 
exposed to storm water or authorized non-storm water discharges.  
This shall include an assessment of past spills or leaks, non-storm 
water discharges, and discharges from adjoining areas. 

d. Ensure retention of sampling, visual observation, and inspection 
records.

e. Ensure effectiveness of existing BMPs to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

6. Risk Level 1 dischargers shall implement good housekeeping 
measures on the construction site to control the air deposition of site 
materials and from site operations. Such particulates can include, but 
are not limited to, sediment, nutrients, trash, metals, bacteria, oil and 
grease and organics. 

C. Non-Storm Water Management  

1. Risk Level 1 dischargers shall implement measures to control all non-
storm water discharges during construction.

2. Risk Level 1 dischargers shall wash vehicles in such a manner as to 
prevent non-storm water discharges to surface waters or MS4 
drainage systems. 

3. Risk Level 1 dischargers shall clean streets in such a manner as to 
prevent unauthorized non-storm water discharges from reaching 
surface water or MS4 drainage systems. 
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ATTACHMENT C 

2009-0009-DWQ 5 September 2, 2009 

D. Erosion Control 

1. Risk Level 1 dischargers shall implement effective wind erosion 
control.

2. Risk Level 1 dischargers shall provide effective soil cover for inactive1

areas and all finished slopes, open space, utility backfill, and 
completed lots. 

3. Risk Level 1 dischargers shall limit the use of plastic materials when 
more sustainable, environmentally friendly alternatives exist.  Where 
plastic materials are deemed necessary, the discharger shall consider 
the use of plastic materials resistant to solar degradation. 

E. Sediment Controls 

1. Risk Level 1 dischargers shall establish and maintain effective 
perimeter controls and stabilize all construction entrances and exits to 
sufficiently control erosion and sediment discharges from the site.

2. On sites where sediment basins are to be used, Risk Level 1 
dischargers shall, at minimum, design sediment basins according to 
the method provided in CASQA’s Construction BMP Guidance 
Handbook.

F. Run-on and Runoff Controls 

Risk Level 1 dischargers shall effectively manage all run-on, all runoff 
within the site and all runoff that discharges off the site.  Run-on from off 
site shall be directed away from all disturbed areas or shall collectively be 
in compliance with the effluent limitations in this General Permit.

G. Inspection, Maintenance and Repair 

1. Risk Level 1 dischargers shall ensure that all inspection, maintenance 
repair and sampling activities at the project location shall be performed 
or supervised by a Qualified SWPPP Practitioner (QSP) representing 
the discharger.  The QSP may delegate any or all of these activities to 
an employee trained to do the task(s) appropriately, but shall ensure 
adequate deployment.

2. Risk Level 1 dischargers shall perform weekly inspections and 
observations, and at least once each 24-hour period during extended 

                                           
1 Inactive areas of construction are areas of construction activity that have been disturbed and are not 
scheduled to be re-disturbed for at least 14 days. 
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storm events, to identify and record BMPs that need maintenance to 
operate effectively, that have failed, or that could fail to operate as 
intended.  Inspectors shall be the QSP or be trained by the QSP. 

3. Upon identifying failures or other shortcomings, as directed by the 
QSP, Risk Level 1 dischargers shall begin implementing repairs or 
design changes to BMPs within 72 hours of identification and complete 
the changes as soon as possible.

4. For each inspection required, Risk Level 1 dischargers shall complete 
an inspection checklist, using a form provided by the State Water 
Board or Regional Water Board or in an alternative format.

5. Risk Level 1 dischargers shall ensure that checklists shall remain 
onsite with the SWPPP and at a minimum, shall include: 

a. Inspection date and date the inspection report was written. 

b. Weather information, including presence or absence of 
precipitation, estimate of beginning of qualifying storm event, 
duration of event, time elapsed since last storm, and approximate 
amount of rainfall in inches. 

c. Site information, including stage of construction, activities 
completed, and approximate area of the site exposed.  

d. A description of any BMPs evaluated and any deficiencies noted.

e. If the construction site is safely accessible during inclement 
weather, list the observations of all BMPs:  erosion controls, 
sediment controls, chemical and waste controls, and non-storm 
water controls.  Otherwise, list the results of visual inspections at all 
relevant outfalls, discharge points, downstream locations and any 
projected maintenance activities. 

f. Report the presence of noticeable odors or of any visible sheen on 
the surface of any discharges.

g. Any corrective actions required, including any necessary changes 
to the SWPPP and the associated implementation dates. 

h. Photographs taken during the inspection, if any. 

i. Inspector’s name, title, and signature. 
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ATTACHMENT C 
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H. Rain Event Action Plan 
Not required for Risk Level 1 dischargers. 
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I. Risk Level 1 Monitoring and Reporting Requirements 

Table 1- Summary of Monitoring Requirements 
Visual Inspections Sample Collection 

Pre-storm
EventRisk

Level

Quarterly 
Non-
storm
Water

Discharge

Baseline REAP
Daily 
Storm
BMP

Post
Storm

Storm
Water

Discharge
Receiving

Water

1 X X  X X   

1. Construction Site Monitoring Program Requirements 

a. Pursuant to Water Code Sections 13383 and 13267, all dischargers 
subject to this General Permit shall develop and implement a 
written site-specific Construction Site Monitoring Program (CSMP) 
in accordance with the requirements of this Section.  The CSMP 
shall include all monitoring procedures and instructions, location 
maps, forms, and checklists as required in this section.  The CSMP 
shall be developed prior to the commencement of construction 
activities, and revised as necessary to reflect project revisions.  The 
CSMP shall be a part of the Storm Water Pollution Prevention Plan 
(SWPPP), included as an appendix or separate SWPPP chapter. 

b. Existing dischargers registered under the State Water Board Order 
No. 99-08-DWQ shall make and implement necessary revisions to 
their Monitoring Programs to reflect the changes in this General 
Permit in a timely manner, but no later than July 1, 2010.  Existing 
dischargers shall continue to implement their existing Monitoring 
Programs in compliance with State Water Board Order No. 99-08-
DWQ until the necessary revisions are completed according to the 
schedule above. 

c. When a change of ownership occurs for all or any portion of the 
construction site prior to completion or final stabilization, the new 
discharger shall comply with these requirements as of the date the 
ownership change occurs.  

2. Objectives

The CSMP shall be developed and implemented to address the 
following objectives: 

a. To demonstrate that the site is in compliance with the Discharge 
Prohibitions;
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b. To determine whether non-visible pollutants are present at the 
construction site and are causing or contributing to exceedances of 
water quality objectives; 

c. To determine whether immediate corrective actions, additional Best 
Management Practice (BMP) implementation, or SWPPP revisions 
are necessary to reduce pollutants in storm water discharges and 
authorized non-storm water discharges; and 

d. To determine whether BMPs included in the SWPPP are effective 
in preventing or reducing pollutants in storm water discharges and 
authorized non-storm water discharges. 

3. Risk Level 1 - Visual Monitoring (Inspection) Requirements for 
Qualifying Rain Events 

a. Risk Level 1 dischargers shall visually observe (inspect) storm 
water discharges at all discharge locations within two business 
days (48 hours) after each qualifying rain event.   

b. Risk Level 1 dischargers shall visually observe (inspect) the 
discharge of stored or contained storm water that is derived from 
and discharged subsequent to a qualifying rain event producing 
precipitation of ½ inch or more at the time of discharge.  Stored or 
contained storm water that will likely discharge after operating 
hours due to anticipated precipitation shall be observed prior to the 
discharge during operating hours.   

c. Risk Level 1 dischargers shall conduct visual observations 
(inspections) during business hours only. 

d. Risk Level 1 dischargers shall record the time, date and rain gauge 
reading of all qualifying rain events. 

e. Within 2 business days (48 hours) prior to each qualifying rain 
event, Risk Level 1 dischargers shall visually observe (inspect): 

i. All storm water drainage areas to identify any spills, leaks, or 
uncontrolled pollutant sources.  If needed, the discharger shall 
implement appropriate corrective actions. 

ii. All BMPs to identify whether they have been properly 
implemented in accordance with the SWPPP. If needed, the 
discharger shall implement appropriate corrective actions. 
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iii. Any storm water storage and containment areas to detect leaks 
and ensure maintenance of adequate freeboard.

f. For the visual observations (inspections) described in e.i and e.iii 
above, Risk Level 1 dischargers shall observe the presence or 
absence of floating and suspended materials, a sheen on the 
surface, discolorations, turbidity, odors, and source(s) of any 
observed pollutants.

g. Within two business days (48 hours) after each qualifying rain 
event, Risk Level 1 dischargers shall conduct post rain event visual 
observations (inspections) to (1) identify whether BMPs were 
adequately designed, implemented, and effective, and (2) identify 
additional BMPs and revise the SWPPP accordingly.   

h. Risk Level 1 dischargers shall maintain on-site records of all visual 
observations (inspections), personnel performing the observations, 
observation dates, weather conditions, locations observed, and 
corrective actions taken in response to the observations.

4. Risk Level 1 – Visual Observation Exemptions 

a. Risk Level 1 dischargers shall be prepared to conduct visual 
observation (inspections) until the minimum requirements of 
Section I.3 above are completed. Risk Level 1 dischargers are not 
required to conduct visual observation (inspections) under the 
following conditions: 

i. During dangerous weather conditions such as flooding and 
electrical storms. 

ii. Outside of scheduled site business hours. 

b. If no required visual observations (inspections) are collected due to 
these exceptions, Risk Level 1 dischargers shall include an 
explanation in their SWPPP and in the Annual Report documenting 
why the visual observations (inspections) were not conducted. 

5. Risk Level 1 – Monitoring Methods 

Risk Level 1 dischargers shall include a description of the visual 
observation locations, visual observation procedures, and visual 
observation follow-up and tracking procedures in the CSMP. 

6. Risk Level 1 – Non-Storm Water Discharge Monitoring 
Requirements
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a. Visual Monitoring Requirements: 

i. Risk Level 1 dischargers shall visually observe (inspect) each 
drainage area for the presence of (or indications of prior) 
unauthorized and authorized non-storm water discharges and 
their sources. 

ii. Risk Level 1 dischargers shall conduct one visual observation 
(inspection) quarterly in each of the following periods:  January-
March, April-June, July-September, and October-December.
Visual observation (inspections) are only required during 
daylight hours (sunrise to sunset). 

iii. Risk Level 1 dischargers shall ensure that visual observations 
(inspections) document the presence or evidence of any non-
storm water discharge (authorized or unauthorized), pollutant 
characteristics (floating and suspended material, sheen, 
discoloration, turbidity, odor, etc.), and source.  Risk Level 1 
dischargers shall maintain on-site records indicating the 
personnel performing the visual observation (inspections), the 
dates and approximate time each drainage area and non-storm 
water discharge was observed, and the response taken to 
eliminate unauthorized non-storm water discharges and to 
reduce or prevent pollutants from contacting non-storm water 
discharges. 

7. Risk Level 1 – Non-Visible Pollutant Monitoring Requirements 

a. Risk Level 1 dischargers shall collect one or more samples during 
any breach, malfunction, leakage, or spill observed during a visual 
inspection which could result in the discharge of pollutants to 
surface waters that would not be visually detectable in storm water.  

b. Risk Level 1 dischargers shall ensure that water samples are large 
enough to characterize the site conditions. 

c. Risk Level 1 dischargers shall collect samples at all discharge 
locations that can be safely accessed. 

d. Risk Level 1 dischargers shall collect samples during the first two 
hours of discharge from rain events that occur during business 
hours and which generate runoff. 

e. Risk Level 1 dischargers shall analyze samples for all non-visible 
pollutant parameters (if applicable) - parameters indicating the 
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presence of pollutants identified in the pollutant source assessment 
required (Risk Level 1 dischargers shall modify their CSMPs to 
address these additional parameters in accordance with any 
updated SWPPP pollutant source assessment). 

f. Risk Level 1 dischargers shall collect a sample of storm water that 
has not come in contact with the disturbed soil or the materials 
stored or used on-site (uncontaminated sample) for comparison 
with the discharge sample.

g. Risk Level 1 dischargers shall compare the uncontaminated sample 
to the samples of discharge using field analysis or through 
laboratory analysis.2

h. Risk Level 1 dischargers shall keep all field /or analytical data in the 
SWPPP document. 

8. Risk Level 1 – Particle Size Analysis for Project Risk Justification 

Risk Level 1 dischargers justifying an alternative project risk shall 
report a soil particle size analysis used to determine the RUSLE K-
Factor.  ASTM D-422 (Standard Test Method for Particle-Size Analysis 
of Soils), as revised, shall be used to determine the percentages of 
sand, very fine sand, silt, and clay on the site.

9. Risk Level 1 – Records 

Risk Level 1 dischargers shall retain records of all storm water 
monitoring information and copies of all reports (including Annual 
Reports) for a period of at least three years. Risk Level 1 dischargers 
shall retain all records on-site while construction is ongoing.  These 
records include: 

a. The date, place, time of facility inspections, sampling, visual 
observation (inspections), and/or measurements, including 
precipitation.

b. The individual(s) who performed the facility inspections, sampling, 
visual observation (inspections), and or measurements. 

c. The date and approximate time of analyses. 

d. The individual(s) who performed the analyses. 

                                           
2 For laboratory analysis, all sampling, sample preservation, and analyses must be conducted according to 
test procedures under 40 CFR Part 136.  Field discharge samples shall be collected and analyzed according 
to the specifications of the manufacturer of the sampling devices employed. 
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e. A summary of all analytical results from the last three years, the 
method detection limits and reporting units, and the analytical 
techniques or methods used. 

f. Rain gauge readings from site inspections. 

g. Quality assurance/quality control records and results. 

h. Non-storm water discharge inspections and visual observation 
(inspections) and storm water discharge visual observation records 
(see Sections I.3 and I.6 above). 

i. Visual observation and sample collection exception records (see 
Section I.4 above). 

j. The records of any corrective actions and follow-up activities that 
resulted from analytical results, visual observation (inspections), or 
inspections.  
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EASTERN MUNICIPAL WATER DISTRICT 
Clinton Keith Road Extension

Warm Springs Bridge 14” Water Pipeline Improvements

BIDDER’S 3-YEAR EXPERIENCE RECORD & 
RESUMES OF KEY PERSONNEL

After the bid opening, apparent low bidder will be requested to provide a 
detailed 3-year experience record showing successful completion of 
similar work on the attached form. 

Additionally, bidder must include resumes of key personnel proposed to 
work on this project. 

These documents should be submitted to the County within 5 business 
days of request.
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GENERAL CONDITIONS 

Section E - Inspection and Tests 
 
E-01. This section of the specifications supplements that paragraph of the General Conditions 

of this specification entitled "Inspection and Testing of Materials". 
 

A. Progress Reports.  The Contractor shall furnish the District full information as to 
the progress of the work in its various parts and shall give the District timely 
notice of the Contractor's readiness for inspection.  The District reserves the right 
to charge to the Contractor any additional cost of inspection and test when 
articles or materials are not ready at the time inspection is requested by the 
Contractor. 
 

B. Inspection at Mill.  Inspection will be made during manufacture of material.  If the 
inspection or test, whether preliminary or final, is made on the premises of the 
Contractor, the Contractor shall furnish, without additional charge, all reasonable 
facilities and assistance for the safe and convenient inspection and test required 
by the Engineer. 
 

C. Mill Test Reports.  Whenever required by the Engineer the District shall be 
furnished promptly with complete certified copies of mill test reports showing 
chemical and physical properties of the materials to be furnished under the 
contract and also copies of rolling mill reports. 
 

D. Samples or Test Specimens.  Samples or test specimens of all materials, 
appliances, and fittings for delivery under these specifications or for incorporation 
in the products manufactured or fabricated hereunder shall be prepared at the 
Contractor's expense, except as otherwise specified herein, and shall be 
furnished to the Engineer, carriage prepaid, in such quantities and sizes as may 
be required by him for proper examination and in ample time for completion of all 
necessary tests or analyses before the time in which the Contractor desires to 
deliver or make use of same.  Chemical tests and analyses, except those 
furnished by the Contractor under sub-paragraph (c) hereof, will be made by, or 
at the expense of, the District. 
 

E. Inspection of Materials Not Locally Produced.  When the Contractor intends to 
purchase materials, fabricated products, or equipment from sources located 
more than 100 miles outside the geographical limits of EMWD’s main office, the 
contractor will be responsible for the actual costs incurred for one inspector 
(EMWD staff or consultant employed by EMWD) to inspect the materials, 
equipment or process.  Assume $600/day per production day run.  This approval  
shall be obtained before producing any material or equipment.  The inspector 
shall judge the materials by the requirements of the plans and specifications.  
The Contractor shall forward reports required by the Engineer.  No materials or 
equipment shall be shipped nor shall any processing, fabrication or treatment of 
such materials be done without proper inspection.  Approval shall not relieve the 
Contractor of responsibility for complying with the contract requirements. 
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010313

GENERAL CONDITIONS  
Section F - Labor & Construction

C O N T E N T S
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00064 General Conditions 
Section F - Labor & Construction 

F–1
GENERALREQUIREMENTS

F-08.  REPORTS, RECORDS AND DATA

A. General. The Contractor shall submit to the District such of his schedules and 
schedules of each of his subcontractors as the District may request concerning 
work performed or to be performed under this contract, including schedules of 
quantities and costs, progress schedules, payrolls, reports, estimates, records, 
and other data. 

Before proceeding with construction, the Contractor shall furnish the District with 
information, plans and prints for all structures, articles, machinery or fabricated 
materials to be entered into permanent construction which are by these 
specifications and/or plans to be furnished by the Contractor and of which detailed 
plans are not furnished by the District. Such information, plans and prints shall be 
submitted to the District for approval and shall become the property of the District. 

B. Asbuilt Project Record Documents. The Contractor shall maintain, at the job site, 
one complete set of Contract Specifications, Addenda, Change Orders and other 
directions, approved submittals, including one set of full size plans marked to 
show any deviations which have been made from the plans or approved shop 
drawings, including buried or concealed construction and utility features which are 
revealed during the course of construction. Special attention shall be given to 
recording the horizontal and vertical location of all buried utilities that differ from 
the locations indicated or which were not indicated on the plans. Said record 
drawings shall be supplemented by any detailed sketches as necessary or 
directed, to indicate fully the work as actually constructed. 

Current asbuilt record drawings shall be accessible to the District at all times 
during the construction period. They shall be reviewed with the District at regular 
intervals.

Asbuilt Record Plans and Specifications shall be clearly and correctly annotated 
by the Contractor to show all changes made during the construction process at 
the time the changed Work is installed. 

Upon completion and prior to final inspection of the Work, the Contractor shall 
submit the Record Plans and Specifications to the District for review, and shall 
make such revisions or corrections as may be necessary for them to be a true, 
complete, and accurate record of the Work in the opinion of the District. When 
approved, the Contractor shall deliver the Asbuilt Record Drawings and 
Specifications to the District. If requested by the District, transparencies shall be 
furnished for record drawings of piping, electrical, and instrumentation information. 
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00064 General Conditions 
Section F - Labor & Construction 

F–2

F-10.  CONSTRUCTION SCHEDULE AND PERIODIC ESTIMATES 

A. Required Forms. The Contractor shall deliver to the District at the 
Pre-Construction Conference or within such additional time as may be allowed by 
the District, the following: (Additional forms may be required as called out in 
Standard form EN-48) 

Formssuppliedby theDistrict

1. Insurance Certificate(s); 

2. EN-29 or Schedule of Values: Breakdown of the Contract Price showing 
sizes and quantities of equipment items; 

3. EN-61: Satisfactory evidence of placement of orders for all materials; 

4. EN-57: Shoring Plan, including Cal OSHA form 421-2 Activity Notification; 

5. Contractor’s Financial Qualification form; 

6. Authorized Signatures; 

7. C-11: Workers’ Compensation Certificate; 

8. EN-183: Verification of pre-approved materials list; 

9. EN-84: Specific Operating Safety Procedure - Exhibit “B” of Section 01000- 
General Safety Requirements; 

10. EN-2: 24-hour emergency telephone numbers; 

11. EN-146: Certified Payroll Form; 

12. Prevailing Wage Rate; 

13. C-13: Certificate by Single Instrument Supplier (if applicable) 

14. Employee Safety & Health Training Records 

15. Subcontractors List/Worker Classification 

16. Contractor’s Financial Qualification Form 

17. Maintenance Bond for Pumping Equipment (if applicable) 
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00064 General Conditions 
Section F - Labor & Construction

F–3

Contractor'sForms

1.  Project Control Schedule 

2. DOSH Permit (copy); (Dept. of Occupational Safety & Health) 

3. Listing of all directly contracted subcontractors (CC. 3098a) 

4. Injury & Illness Prevention Program; 

5. Other documentation, as required 

The costs provided in the EN-29, Breakdown of Contract Price will be used only 
for determining the basis of partial payments and will not be considered as fixing a basis 
for additions to or deductions from the contract price. In lieu of the EN-29, 
the Schedule of Values (refer to Section 01026) shall be the basis for payment of 
contract work and will be used to establish payment for any “extra work” i.e., work 
requested which is beyond the scope of the original contract. 

The Contractor shall, prior to mobilizing or commencing any contract work, submit and 
receive District approval of Proof of Insurance, Injury and Illness Prevention Program, 
and EN-84, Specific Operating Safety Procedure. 

The Contractor shall be responsible to submit and receive District approval of the EN-29 
Breakdown of Contract Price or Schedule of Values (see Section 01026, if applicable) 
by the 10th of the month for processing of the monthly pay estimate. Submittal and 
approval of the EN-29 or Schedule of Values beyond the 10th of the month will result in 
the pay estimate to be processed the following month. 

The Contractor shall revise and update the Project Control Schedule as scheduling 
changes occur, and shall supply the District and his subcontractors with copies of the 
Project Control Schedule and its updates. District acceptance of revised Project 
Control Schedules shall be subject to the conditions of paragraph called Retention. 

B. Contractor’s Project Control Schedule. The Contractor’s Project Schedule shall consist of 
a simple Critical Path Method analysis in chart form reflecting workable logic, and 
showing proper duration, expected methods, and mile posts, and shall conform to the 
work and time set forth in the contract. It shall clearly indicate all construction activities, 
sub-activities, and mile posts on a time-oriented basis, with the critical path fully 
identified. The following minimum information shall be included for each activity and 
critical path item: 

1. Date of initial submittal, as applicable. 
2. Ordering dates for long lead-time items. 
3. Dates for materials on the site. 
4. Start-work dates. 
5. Complete-work dates. 
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00064 General Conditions
Section F - Labor & Construction 

 F–4 
6. Testing and clean-up dates. 
7. Final contract completion date. 

The schedule shall show a maximum of three critical paths, with only 
enough points or items to present the above information. Partial schedules 
will not be accepted without the approval of the District. The Contractor to 
submit a CD with 
4 copies of each submitted schedule, using Primavera P6 (or later version) or 
Suretrak Project Manager. 

Treatment plant, lift station and pump station charts shall be updated and 
resubmitted monthly; pipeline and other projects shall be updated and 
resubmitted monthly or as necessary to reflect changes in scheduling. All 
slippages and 
missed mile posts shall be flagged, with a narrative attached describing 
proposed corrective actions. 

F-26. USE OF MATERIALS FOUND ON WORK SITE 

The Contractor may be permitted to use soil, stone, or other natural materials discovered on the 
work site upon prior written consent of the District if said materials meet the requirements of 
these specifications. Ownership of all such materials shall remain with the District throughout 
any use or installation thereof. 
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00064 General Conditions
Section F - Labor & 

Construction
 F–5 

WORK

F-27. LINES, GRADES AND MEASUREMENTS 

All lines and grades will be given by the District, and the Contractor shall provide such 
materials and give such assistance as may be required. The Contractor shall carefully 
preserve all bench marks, monuments, survey markers, and stakes, so far as possible. 
SHOULD ANY STAKES 
OR POINTS BE REMOVED OR DESTROYED UNNECESSARILY BY ANY ACT OF 
THE CONTRACTOR OR HIS EMPLOYEES THEY SHALL BE RESET AT THE 
CONTRACTOR'S EXPENSE. The Contractor shall inform the  District within 48 hours 
in advance of the times and places at which he intends to work in order that lines and 
grades may be furnished, that inspection may be provided, and that necessary 
measurements for records and payments may be made with minimum inconvenience. 

All work shall conform to lines, elevations and grades shown on the construction plans. 
Three consecutive points set on the same slope shall be used together so that any 
variation from a straight grade can be detected. Any such variations shall be reported to 
the District Engineer or Inspector. In the absence of such report, the contractor shall be 
responsible for any error in the grade of the finished work. 

No direct payment shall be made for the cost to the Contractor of any of the work 
for delay occasioned by giving lines and grades, or making other necessary 
measurements, or by inspection. 

F-28. PLANS AND SPECIFICATIONS 

The Contractor shall keep on the work site a copy of the plans and specifications and 
shall at all times give the District access thereto. The Contractor shall check all 
dimensions and quantities on the drawings or schedules herein contained or given to him 
by the District, and shall notify the District of all errors therein which may be discovered.  
He shall not take advantage of any error or omission in these specifications or in the 
plans or schedules, because full instructions will be furnished by the District should such 
error or omission be discovered, and the Contractor shall carry out such instructions as if 
originally specified. 

Where bore holes are shown pictorially on the plans, they are for the convenience of the 
Contractor, reflecting the information contained in the soils report of borings obtained and 
on file in the District office. The District assumes no responsibility for the accuracy of the 
information presented as it may affect the project at other than those specific locations, 
and directs the Contractor to investigate the soils conditions independently, as required 
for his use. 
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00064 General Conditions
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Construction
 F–6 

F-29. EQUIPMENT AND MATERIAL ITEMS

A. National Sanitation Foundation (NSF) Requirements. Per Title 22 Chapter 16 of the 
California Code of Regulations, any and all materials (pipe, valves, tanks, etc.) that 
come into contact with potable drinking water, either directly or indirectly, 
shall be certified by NSF in accordance with NSF/ANSI Standard 61 for potable 
water contact. Contractor shall include documentation with material submittals 
demonstrating conformance with NSF 61 certification as required. 

B. Listed on Proposal. Equipment and material items to be furnished which are 
required to be listed on the Proposal, with the name of the manufacturer, shall be 
new items of new manufacture unless specified otherwise.  Award of a contract 
under this proposal (bid) will not imply approval by the District of a manufacturer 
listed by the bidder.  However, if a manufacturer is acceptable to the District, the 
successful bidder shall furnish the items from the manufacturer indicated.  Any 
manufacturer listed in the contract may be substituted, changed, or omitted by the 
successful bidder, subject to the approval of the District, without subjecting the 
District to any liability for the substitution, change or omission. 

The listing of any manufacturer in the contract does not, and is not intended to, 
grant any right, title or interest in the contract for the benefit of the named 
manufacturer. Each contracting bidder shall inform in writing each named 
manufacturer that the so named is listed for information purposes only and may 
be substituted, changed, or omitted by the successful bidder, subject to the 
approval of the District, without subjecting the District to any liability for the 
substitution, change or omission. 

The successful bidder shall reimburse the District for any expenses incurred by 
the District as a result of the successful bidder's failure to so notify each named 
manufacturer or supplier. 

C. Requests for Substitutions or Equals.  References in the Contract Documents to 
any material, item of equipment, or type of construction by manufacturer's name, 
make, catalog number, or other proprietary identification shall be interpreted as 
establishing a standard of quality and shall not be construed as limiting competition 
in those instances where "or approved equal" is specified. Bids shall be based on 
the products or types of construction so referred to and identified in the Contract 
Documents, or, in those instances allowing "approved equal", on substitute or equal 
items approved by the District prior to the receipt of bids. Bidders wishing to 
propose substitute or equal materials, equipment items, or types of construction 
shall, not later than the tenth day preceding the date set for receipt of bids, submit 
a written request fully and technically describing each proposed item and its 
intended use, and setting forth all variations in costs pertaining to the application. 
Manufacturers may use the same procedure. Bidders will be notified of approved 
substitute or equal items by Addendum only. 
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After receipt of bids, if the Contractor wishes to propose a substitute or equal item 
for any specified use by brand or trade name, he shall, as soon as this intent is 
known, furnish his written request and all required data to substantiate the proposed 
substitution or equal, and setting forth all variations in costs pertaining to the 
application. If, in the opinion of the District, there is sufficient time to review the 
submitted data, it will decide if the item is in fact equal in quality and utility to the 
specified item.  No proposed substitute or equal shall be ordered or installed without 
the written approval of the District, and it shall be understood and agreed that the 
decision of the District in this matter shall be final and binding. 

D. Submittals

1. General. Unless otherwise specified or directed by the District, the Contractor 
shall submit to the District for its review and approval all shop drawings, 
samples, materials lists, equipment data, instructions manuals, record 
documents, manufacturers' equipment manuals, and other submittals required 
by the Contract Documents. Submittals and their contents shall be properly 
prepared, identified, and transmitted as provided herein.  Except for record 
documents and instructional manuals for operation and maintenance, 
submittals shall be reviewed and accepted before the material or equipment 
covered by the submittal is delivered to the site. 

The Project Control Schedule required under section titled Construction 
Schedule and Periodic Estimates shall be coordinated to this requirement.

2. Method of Submittal. The Contractor shall deliver submittals by means of 
dated and signed “Contractor’s Submittal Transmittal Form” (EN-50) identifying 
as to initial or resubmittal status, and fully describing the submittal contents. 
Submittals are not acceptable directly from subcontractors, suppliers or 
manufacturers.  Submittals shall be numbered as prescribed by the District at 
the preconstruction conference.  In each transmittal the Contractor shall state 
the Drawing Numbers and Specification Sections, Articles, and paragraphs to 
which the submittal pertains. Accompanying 
data sheets, catalogs, and brochures shall be identified in the same manner. 
Where several types or models are included the Contractor shall delete non-
applicable portions or specifically indicate which portions are intended and 
applicable. 

Each submittal shall include 4 sets of black-line printed copies and 4 CDs in 
the latest version of Adobe Acrobat, consolidated to one portable document 
file (PDF) format, searchable from Table of Contents and Bookmarks.  No 
copies shall be returned to the contractor, only the EN-14 Shop Drawing 
Transmittal form noting review comments and submittal status. 
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3. Deviations. The Contractor shall verify on the “Contractor’s Submittal 
Transmittal Form” (EN-50) either that the submittal meets all the requirements 
specified, or that the submittal deviates from the requirements specified. The 
deviation shall be clearly indicated or described including all other changes 
required to correlate the Work. The Contractor shall state in writing all 
variation in costs. The Contractor shall be liable for any such deviation not so 
submitted, and for any deviation not approved by the District in writing. 

4. Schedule of Submittals. The Project Control Schedule required under section 
titled Construction Schedule and Periodic Estimates shall allow not less than 
fifteen (15) working days for the review of submittals, not including the time 
necessary for delivery or mailing, and shall cause no delay in the Work or the 
work of any other contractor. Extension of the Contract Time will not be 
granted because of the Contractor's failure to make timely and correctly 
prepared and presented submittals with allowance for the checking and review 
periods. 

The Contractor shall include the submittal process in the Project Control 
Schedule. 

5. Contractor's Review and Approval.  Every submittal of shop drawings, 
samples, materials lists, equipment data, instruction manuals and other 
submittals upon which the proper execution of the Work is dependent shall 
bear the Contractor's review and approval stamp meaning that the 
Contractor: 

a) has reviewed, checked and approved the submittal and has 
coordinated the contents with requirements of the Work and the 
Contract Documents including related work; 

b) has determined and verified all quantities, field measurements, field 
construction criteria, materials, equipment catalog numbers, and similar 
data; 

c) has verified the Work covered by the submittal and  guarantees that 
the intent of the contract documents will fully apply thereto. The 
Contractor's stamp shall be dated and signed by the Contractor in 
every case. 

6. Incomplete Submittals. Incomplete submittals, including those not correctly 
transmitted, not correctly titled and identified, or not bearing the Contractor's 
review and approval stamp, may be returned to the Contractor without review. 
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7. Corrections and Resubmittals. The Contractor shall make all required 
corrections and shall resubmit 4 copies and 4 CDs in the latest version of 
Adobe Acrobat, consolidated to one portable document file (PDF) format, 
searchable from Table of Contents and Bookmarks of each submittal until 
found in conformance with design concept of the project and in general 
compliance with the plans and specifications. The Contractor shall direct 
specific attention in writing to revisions other than corrections called for on 
previous submittals, and shall state in writing all variations in costs and his 
assumption of the cost of related changes the same as is required for in 
subsection titled Method of Transmittal. 

Costs incurred by the District as a result of additional reviews of a particular 
submittal after the second time it has been reviewed shall be borne by the 
Contractor. Reimbursement to the District will be made by deducting such 
costs from the Contractor’s subsequent partial payments. This 
reimbursement will be calculated based on a flat work rate of $120/hour. 

8. Check of Reviewed Comments. The Contractor shall check and review the 
EN-14 Shop Drawing Transmittal form for correction and ascertain if the 
corrections result in extra cost to him above that included under the Contract 
Documents and shall give written notice to the District within five days if, in his 
opinion, such extra costs result from corrections. By failing to so notify the 
District or by starting any Work covered by a submittal, the Contractor waives 
all claims for extra costs resulting from required corrections. 

9. Review and Acceptance.  Submittals will be reviewed only for conformance 
with the design concept of the Project and with the information given in the 
Contract Documents. Shop drawings and submittals shall be provided, at the 
Contractor’s expense, when required by the plans or specification, or 
requested by the District. 

Materials shall not be furnished or fabricated, nor any work done for which shop 
drawings or submittals are required, before those shop drawings or submittals 
have been reviewed.  Neither review nor approval of shop drawings or 
submittals by the District shall relieve the Contractor from the responsibility for 
errors, omissions, or deviations from the Contract Documents, unless such 
deviations were specifically called to the attention of the District in the letter of 
transmittal. The Contractor shall be responsible for the correctness of the 
submittals and shop drawings, including shop fits, field connections, and results 
obtained by use of such drawings. 
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10. Conformance. Work shall conform to the accepted submittals and all other 
requirements of the Contract Documents unless subsequently revised by an 
appropriate modification, in which case the Contractor shall prepare and 
submit revised submittals as may be required. 

The Contractor shall not proceed with any related Work which may be affected 
by the Work covered under submittals until the applicable submittals have 
been submitted and reviewed, particularly where piping, machinery, and 
equipment and the required arrangements and clearances are involved. 

11. Interrelated Submittals.  Except where the preparation of a submittal is 
dependent upon the acceptance of a prior submittal, all submittals pertaining 
to the same class or portion of the Work shall be submitted simultaneously. 

12. Shop Drawings

a) Complete Data. Shop drawings shall contain details and information fully 
outlining the pertinent Contract Document requirements and such other 
information as may be specified or required for review. Each submittal shall 
be complete with respect to dimensions, design criteria, materials, 
connections, bases, foundations, anchors, and the like, and shall be 
accompanied by technical and performance data as necessary to fully 
illustrate the information in the shop drawings.  Unless the required data 
are included in instruction manuals or equipment data submitted prior to or 
with the shop drawings, the Contractor shall submit with the shop drawings 
complete catalog and technical data for all manufactured products, 
materials, machinery, and equipment covered by the shop drawing 
submittal. The following information shall be included: 

(i) Manufacturer's specifications and details. 

(ii) Applicable technical data and performance curves. 

(iii) Preparation, assembly, and installation instructions with allowable 
tolerances. 

(iv) Connection requirements. 

(v) Pre-startup servicing and operating methods. 
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(vi) Other data and information necessary to demonstrate that the 
proposed items conform to the Contract Documents. 

b) Title Block and Identification. On each shop drawing submittal, the 
Contractor shall provide a space for the District's representative's 
acceptance or correction stamp and a title block showing: 

(i) Name and address of the Work. (ii)

 Name and address of Contractor. 

(iii) Name and address of subcontractor, manufacturer, supplier, or 
distributor, as applicable. 

(iv) Name and address of District. 

(v) Date, scale of drawings, and identification number.  

(vi) Contractor's review and approval stamp. 

13. Samples.

a) General. When specified or otherwise required for clarity, each 
submittal shall include two sets of samples. One set of accepted 
samples and all unaccepted samples will be returned to the 
Contractor. Samples of value retained by the District will be 
returned to the Contractor after completion of the Work if the 
Contractor's first transmittal for the sample requests its return. 

b) Paints and Coatings. Submit samples of field-applied paint and coating 
finishes, colors, and covering at least 60 days prior to start of such 
finishing operations. 

14. Materials Furnished Under Approved Materials List. The Contractor may 
provide materials listed on EMWD’s Approved Materials List by listing the 
materials by description, manufacturer and model number. The description 
must be the same as listed in the Approved Materials List included in the 
appendix section of the Specifications and must include paragraph number 
and page number on which the item appears on the List. 

The Contractor would not be required to make a formal submittal on any 
material listed in this manner with the exception of pipe. The District 
requires a formal submittal on pipe whether or not it is on EMWD’s 
Approved Materials List. 
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15. Operations and Maintenance.

a) General. The Contractor shall obtain data from the various manufacturers and 
submit three (3) copies in the form of instruction and mechanical systems 
manuals covering all mechanical equipment and machinery installed in the 
Work.  These submittals will be reviewed by the District and revised and 
resubmitted as deemed necessary. 

b) Contents. Each manual shall have an index listing the contents. 
Information in the manuals shall include but not be limited to: 

(i) general, introduction and overall equipment description, purpose, functions, 
and simplified theory of system operation; specifications; 

(ii) installation instructions, procedures, sequences, and precautions including 
tolerances for level, horizontal, and vertical alignment; 

(iii) grouting requirement including grout spaces and materials; 

(iv) list showing lubricants for each item of mechanical equipment, approximate 
quantities needed per year, and recommended lubrication intervals; where 
possible, types of lubricants shall be consolidated with equipment 
manufacturers' approval to minimize the number of different lubricants 
required for plant maintenance; 

(v) startup and beginning operation procedures;  

(vi) operational procedures; 

(vii)  shut down procedures; 

(viii)  short and long term inactivation procedures; 

(ix) maintenance, calibration, and repair instruction; 

(x) parts lists and spare parts recommendations; 

(xi) lists of all special tools, instruments, accessories, and special lifting and 
handling devices required for periodic maintenance, repair, adjustment, 
and calibration; 

(xii)  MSDS for each item as appropriate; and 

(xiii)  other information as may be specified or required for approval.  
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c) Format and Organization 

(i) Use drawings and pictorials to illustrate the printed text as 
necessary to fully present the information. 

(ii) Where information covers a family of similar items of equipment, 
identify the applicable portions by heavy weighted arrows, boxes 
or circles, or strike-out the inapplicable information. 
Nonconforming data are not acceptable and will be returned for 
rework and resubmittal. 

(iii) Contractor shall incorporate into books all Manufacturers' 
Equipment Manuals including those specified in pertinent 
Sections of the Specifications. These books shall be organized by 
Equipment Class in same manner and sequence as the 
Specifications, i.e., Mechanical, Electrical, Instrumentation, etc. 

(iv) Within each book or manual, provide a Table of Content

d) Manual Binding. Bind all books in sturdy hard covers fastened to provide full view 
of contents on each page, and ease of making content additions or replacements.  
No book shall be more than four inches thick. 

Permanently label face of cover and bound edge of each book 
"MANUFACTURERS' INSTRUCTION MANUAL," and indicate Class of 
Equipment, i.e., Mechanical, Electrical, Instrumentation, etc., or name specific 
equipment unit, number books consecutively BOOK I, BOOK 
II, etc.  If more than one Class of Equipment is contained in a book, separate 
each class with a tabbed stiff divider insert page. 

e) Manual Submittals shall include three copies of each manual, one of which will be 
returned to the Contractor marked to show the required corrections or 
acceptance. When accepted, the Contractor shall deliver six copies to the District 
unless otherwise specified. 

16. Revision of Submittals. Whenever an equipment modification occurs the 
Contractor shall submit information and data corresponding to the changed 
requirements for acceptance.  After completion of any required operational tests 
the Contractor shall submit revised or additional information and data for the 
instruction manuals and equipment data as the District may require. Revisions 
shall be processed following the procedures required for previously accepted 
submittals. 
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The Contractor shall be responsible for any material furnished him and for the care 
of all work until its completion and final acceptance, and he shall at his own 
expense replace damaged or lost material and repair damaged parts of the work, or 
the same may be done at his expense by the District. He shall remove from the 
vicinity of the completed work all plant, buildings, rubbish, unused material, concrete 
forms, etc., belonging to him or used under his direction during construction, and in 
the event of his failure to do so the same may be removed by the District at the 
expense of the Contractor. 

Unless otherwise provided in the Special Conditions, the District will not accept 
ownership of surplus material, and the Contractor shall dispose of surplus material 
from the work, in accordance with the requirements of this specification. 

F-31. MATERIALS, WORKMANSHIP AND TESTS 

All work shall be done and completed in conformance with these plans and specifications.

A. Contractor to Furnish. The Contractor shall submit samples, specimens, or test pieces 
of such materials to be furnished or used in the work as the District may require.  All 
materials must be of the specified quality and equal to approve sample, if samples have 
been submitted. 

The Contractor shall furnish without cost to the District such quantities of concrete, 
concrete aggregates, and other construction materials as may be required for test 
purposes, and shall place at the District's disposal all available facilities for and 
cooperate in the sampling and testing of all materials and workmanship. A temporary 
concrete test cylinder curing cabinet conforming to ASTM C31 shall be furnished and 
located as directed by the District. EN-29 Breakdown of Contract Price or Schedule of  

Values (from section 01026), whichever is required, shall be submitted and approved 
by the District prior to the tenth (10th) of the month for a monthly pay estimate to be 
processed. 

B. Overloading.  No part of the Work on new and existing structures, scaffolding, shoring, 
sheeting, construction machinery and equipment, or other permanent and temporary 
facilities shall be loaded with weights or subjected to stresses or pressures that result in 
an overloading condition. The Contractor shall bear the cost of correcting damage caused 
by overloading or excessive stresses or pressures. 

C. Use of Explosives. The Contractor shall comply with all laws, ordinances, regulations, 
codes, and orders governing the transportation, storage and use of explosives. The 
Contractor shall exercise extreme care not to endanger life or property, and shall be 
responsible for all injury or damage resulting from the use of explosives for or on the 
Work. 
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No blasting shall be done in the vicinity of existing structures above or below the ground 
without prior written consent of the owner thereof and the District.  This consent shall not 
relieve the Contractor of his responsibility for injury or damage resulting from the use of 
explosives for or on the Work. 

D. Verification of Installed Work. The Contractor shall correct all defects in installed Work of 
the Contract before subsequent related or connected Work is applied or installed. Where 
the Contract Documents require a material or item of equipment to be applied or installed 
under the supervision, inspection, or direction of the supplier or manufacturer, or his 
representative,  the supplier, manufacturer, or his representative shall inspect the 
applicable installed Work and issue a letter to the District stating the corrections required 
to or approval of the installed Work. 

E. Manufacturers' Instructions.  Unless otherwise provided in the Contract Documents, the 
Contractor shall apply, install, erect, connect, use, clean, condition, and operate 
manufactured articles, materials, and equipment in accordance with the various 
manufacturers' instructions including those in the instruction manuals. The Contractor 
shall compare the requirements of the various manufacturers' instructions with the 
requirements of the Contract Documents, shall promptly notify the District in writing of any 
difference between such requirements, and shall not proceed with any of the Work 
affected by such differences until an interpretation or clarification is issued. The 
Contractor shall bear all costs for any error in the Work resulting from his failure to so 
compare the various requirements and notify the District of any such differences. 

F. Field Office for Use by District.  If called for in the Special Conditions, Contractor shall 
furnish and maintain a field office of minimum 200 sq. ft. floor area, located as directed, 
and furnish and pay for utilities and services for the office.  In addition to any 
requirements set forth in the Special Conditions, the office shall contain the following.  
The office shall be of finished weather-tight insulated construction and have at least 3 
screened windows, lockable doors, resilient tile flooring, uniform lighting, grounded 
duplex convenience receptacles, heating, and an air conditioner. The office shall be 
equipped with not less than one standard office desk, one desk chair, three office 
chairs, one 6-slot vertical plan rack, one 36 in. by 72 in. reference table, one full height 
nominal 9 sq. ft. closet with six adjustable shelves and lockable door, and one 4-drawer 
legal size lockable metal file cabinet.  A telephone shall be furnished with outside 
telephone bell.  Bottled drinking water and adequate sanitary facilities shall be furnished 
and maintained. All foregoing facilities and equipment shall be installed and connected 
before work on site is started, at the sole cost and expense of the Contractor. 

G. Mechanical Equipment and Testing. After all equipment is installed and all facilities 
are ready to operate,  all equipment shall be tested for a period not to exceed seven 
(7) days by operating either under actual or simulated operating conditions before final 
acceptance is given.  All defects of material or workmanship which appear during this 
test period shall be corrected by the Contractor. After such corrections are made, the 
7-day test may be run again before final acceptance, required by the District. 
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	Section E.pdf
	A. Progress Reports.  The Contractor shall furnish the District full information as to the progress of the work in its various parts and shall give the District timely notice of the Contractor's readiness for inspection.  The District reserves the right to charge to the Contractor any additional cost of inspection and test when articles or materials are not ready at the time inspection is requested by the Contractor.
	B. Inspection at Mill.  Inspection will be made during manufacture of material.  If the inspection or test, whether preliminary or final, is made on the premises of the Contractor, the Contractor shall furnish, without additional charge, all reasonable facilities and assistance for the safe and convenient inspection and test required by the Engineer.
	C. Mill Test Reports.  Whenever required by the Engineer the District shall be furnished promptly with complete certified copies of mill test reports showing chemical and physical properties of the materials to be furnished under the contract and also copies of rolling mill reports.
	D. Samples or Test Specimens.  Samples or test specimens of all materials, appliances, and fittings for delivery under these specifications or for incorporation in the products manufactured or fabricated hereunder shall be prepared at the Contractor's expense, except as otherwise specified herein, and shall be furnished to the Engineer, carriage prepaid, in such quantities and sizes as may be required by him for proper examination and in ample time for completion of all necessary tests or analyses before the time in which the Contractor desires to deliver or make use of same.  Chemical tests and analyses, except those furnished by the Contractor under sub-paragraph (c) hereof, will be made by, or at the expense of, the District.
	E. Inspection of Materials Not Locally Produced.  When the Contractor intends to purchase materials, fabricated products, or equipment from sources located more than 100 miles outside the geographical limits of EMWD’s main office, the contractor will be responsible for the actual costs incurred for one inspector (EMWD staff or consultant employed by EMWD) to inspect the materials, equipment or process.  Assume $600/day per production day run.  This approval 
	shall be obtained before producing any material or equipment.  The inspector shall judge the materials by the requirements of the plans and specifications.  The Contractor shall forward reports required by the Engineer.  No materials or equipment shall be shipped nor shall any processing, fabrication or treatment of such materials be done without proper inspection.  Approval shall not relieve the Contractor of responsibility for complying with the contract requirements.

	Section F.pdf
	GENERAL CONDITIONS
	F-01. DEFINITIONS
	A. Wherever the words defined in this article, or pronouns used in their stead, occur in these specifications or in any of the other contract documents they shall have the meanings here given:
	B. The word DISTRICT and OWNER shall mean the Eastern Municipal Water District represented by the General Manager or his designee.  All references to District and OWNER shall include Eastern Municipal Water District, the Board of Directors and each member of the Board, the officers and agents of the District, and the District’s consultants.
	C. The words BOARD OF DIRECTORS or BOARD shall mean the Board of Directors of the Eastern Municipal Water District.
	D. The word AGENT or ENGINEER shall mean one who represents the District in dealings with third persons and acts on behalf and subject to the control of the District.
	E. The word CONSULTANT shall mean a consulting firm rendering services to the District under contract.
	F. The word CONTRACTOR or PRIME CONTRACTOR shall mean a firm, duly licensed as a contractor by the State of California, entering into contract with the District for the performance of work required by these specifications, and the legal representatives of said firm, or the agent appointed to act for said firm in the performance of the work.  Said firm is referred to throughout the contract documents as if of the singular number and masculine gender.
	G. The word SUBCONTRACTOR shall mean a contractor who will perform work or labor or render service to the prime contractor or a contractor licensed by the State of California who, under subcontract to the prime contractor, specially fabricates and installs a portion of the work or improvement according to detailed drawings contained in the plans and specifications.
	H. The word INSPECTOR shall mean a person who observes the work assigned for conformance with the approved design plans and specifications. 
	I. The word CONSTRUCTION ADMINISTRATOR shall mean a person who administers construction project contracts, researches and plans for a variety of capital construction, and maintenance/improvement programs, and performs related duties.
	J. The word WORK shall mean that which is proposed to be constructed or done under the contract, including the furnishing of all labor, materials, equipment, and services.
	K. Whenever in the specifications or upon the PLANS the words DIRECTED, REQUIRED, PERMITTED, ORDERED, DESIGNATED, PRESCRIBED, or words of like import are used, it shall be understood that the direction, requirement, permission, order, designation, or prescription of the District is intended, and similarly the words APPROVED, ACCEPTABLE, SATISFACTORY, or words of like import shall mean approved or acceptable to, or satisfactory to the District, unless otherwise expressly stated.
	L. EXTRA WORK shall mean additions in the work being performed when the District determines, in writing, that it is not covered by contract unit prices or stipulated unit prices.
	M. FORCE ACCOUNT shall mean work conducted by the District, as opposed to a third party.  Said work is performed by employees or other agents of the District.
	N. The word PLAN(s) shall mean DRAWING(s) and STANDARD DETAIL(s).
	O. The word SPECIFICATION(s) shall mean TECHNICAL SPECIFICATION(s), PRE-NEGOTIATED SCOPES OF WORK, SPECIAL PROVISIONS, DETAILED PROVISIONS and/or GENERAL CONDITIONS and related Contract Documents.

	F-02. CONTRACT DOCUMENTS ; GOVERNING LAW ; JURISDICTION ; VENUE
	A. Contract Documents.  The Notice Inviting Bids, the Instructions to Bidders, the Proposal, the Notice-of-Acceptance-of-Proposal, Addenda, the Specifications, and the Plans, together with the Agreement, constitute THE CONTRACT, and what is called for in any one shall be as binding as if called for in all.  The intention of the documents is to require a complete and finished piece of work including all labor, materials, equipment, and transportation necessary for the proper execution of the work. Anything shown in the plans and not in the specifications, or in the specifications and not in the plans, shall be performed by the Contractor as though shown in both the plans and the specifications.
	B. Specification Precedence.  In resolving conflicts resulting from errors or discrepancies in any of the Contract Documents, the order of precedence shall be as follows:


	INSURANCE & BONDS
	F-03. CONTRACT SECURITY
	A. The original, or a certified copy of the unrevoked appointment, power of attorney, bylaws, or other instrument entitling or authorizing the person who executed the bond  to do so;
	B. A certified copy of the certificate of authority of the insurer issued by the State of California’s Insurance Commissioner; and
	C. Copies of the insurer’s most recent annual and quarterly statements filed with the Department of Insurance.

	F-04. CONTRACTOR'S AND SUBCONTRACTOR'S INSURANCE
	A. Be issued by insurance carriers that are:
	B. Name and list the District, Agent(s), and other personals and entities as required and specified  in the special conditions, and/or all permittors listed in Section H – Permits, as additional insured, by utilizing “CG 2010 11/85" endorsement form or similar, to include completed-operations up to 5 years beyond the completion date. If CG 20 10 11/85 is not available, then additional insured endorsement CG 20 10 10/01 along with CG 20 37 10/01 (Additional Insured-Completed Operations) endorsements executed by the Insurance Company naming the District and others listed above. 
	C. The insurance contract should state that it is intended for the transferee’s policy to apply on a primary basis, as would standard ISO form CG 00 01 10 01, on behalf of the additional insured and that it will be modified, if necessary, to provide coverage in this manner.
	D. Require all deductibles be the sole responsibility of the Contractor, including the deductible for any builders risk insurance policy procured by the District.  
	E. Not be canceled, reduced in coverage or limits until thirty (30) days after receipt by the District of a written notice of such cancellation including a ten (10) day notice for non-payment of premium, as evidenced by receipt of a registered letter
	F. Otherwise be in form satisfactory to District.
	G. Any and all losses connected with the insurance policies in force for the District shall require cooperation of the Contractor in determining the cause of loss, the repair process, and the securing of information to determine settlement of said claim.  Failure to comply with the adjuster’s request or insurance carriers requests to settlement in a timely manner, will result in breach of contract
	H. Workers’ Compensation Insurance.  In accordance with the provisions of Section 3700 of the Labor Code of the State of California, Contractor shall secure the payment of compensation to his employees; and the Contractor shall require all subcontractors similarly to provide such compensation insurance for all of the latter's employees.  Such policy shall contain an endorsement which waives all right of subrogation against those persons and entities designated in the policy.
	I. Commercial Liability Insurance.  The Contractor shall procure and maintain    Commercial Liability Insurance in amounts not less than the following amounts unless otherwise specified in the Special Conditions:
	Where excess liability insurance is used in connection with primary liability insurance, the combination of such must allow total limits of liability to be in amounts not less than the above-specified amount. 
	J. Automobile Liability Insurance.  The Contractor shall procure and maintain Automobile Liability insurance in amount not less than the following amount unless otherwise specified in the Special Conditions:
	K. Installation Floater.  The Contractor shall maintain or cause to be maintained until the work of this contract is accepted an Installation Floater in the amount of the total contract value.  
	L. Contractors Equipment Floater (aka Commercial Inland Marine). The Contractor shall maintain or cause to be maintained until the work of this contract is substantially completed an equipment floater to cover all tools, equipment, supplies and materials on the jobsite.
	M. Builders Risk, Flood and Earthquake Insurance. The Contractor and his subcontractors shall maintain or cause to be maintained until the work of this contract is accepted and signed off by the District, builders' risk "All Risk" completed value insurance, to include, at the option of the District, loss or damage caused by fire, earthquake and/or flood, insuring completed work, work in progress, material, supplies and equipment of the work site, in storage or in transit, in an amount equal to the full replacement cost thereof.  Such insurance shall include the interests of the District, Contractor, all tiers of subcontractors, suppliers and materialmen, with deductible amounts, if any, for the sole account of and payable by Contractor.  Loss under such insurance shall be adjusted with and payable to the District for the interest of all parties. The amount of property insurance shall be sufficient to protect against such loss or damage in full until the work is accepted by the District.  EMWD must be named as “loss payee” on the certificate for Builder’s Risk policy.

	F-05. ADDITIONAL SURETY

	GENERAL REQUIREMENTS
	F-06. AUTHORITY OF THE DISTRICT
	F-07. PROTESTS
	F-08. REPORTS, RECORDS AND DATA
	A. General.  The Contractor shall submit to the District such of his schedules and schedules of each of his subcontractors as the District may request concerning work performed or to be performed under this contract, including schedules of quantities and costs, progress schedules, payrolls, reports, estimates, records, and other data.
	B. Asbuilt Project Record Documents.  The Contractor shall maintain, at the job site, one complete set of Contract Specifications, Addenda, Change Orders and other directions, approved submittals, including one set of full size plans marked to show any deviations which have been made from the plans or approved shop drawings, including buried or concealed construction and utility features which are revealed during the course of construction.  Special attention shall be given to recording the horizontal and vertical location of all buried utilities that differ from the locations indicated or which were not indicated on the plans.  Said record drawings shall be supplemented by any detailed sketches as necessary or directed, to indicate fully the work as actually constructed.  

	F-09. TIME AND ORDER OF WORK
	F-10. CONSTRUCTION SCHEDULE AND PERIODIC ESTIMATES
	A. Required Forms.  The Contractor shall deliver to the District at the PreConstruction Conference or within such additional time as may be allowed by the District, the following: (Additional forms may be required as called out in Standard form EN-48)
	B. Contractor’s Project Control Schedule.  The Contractor’s Project Schedule shall consist of a simple Critical Path Method analysis in chart form reflecting workable logic, and showing proper duration, expected methods, and mile posts, and shall conform to the work and time set forth in the contract.  It shall clearly indicate all construction activities, sub-activities, and mile posts on a time-oriented basis, with the critical path fully identified.  The following minimum information shall be included for each activity and critical path item:

	F-11. LEGAL ADDRESS OF CONTRACTOR
	F-12. MUTUAL RESPONSIBILITY OF CONTRACTORS
	F-13. GENERAL GUARANTEE
	A. Acceptance and Repair.  Neither the final certificate of payment nor and provision in the contract documents nor partial or entire occupancy  by the District shall constitute an acceptance of work not done in strict compliance  with the contract documents or relieve the Contractor of liability in respect to any express warranties or responsibility for faulty materials or workmanship. The Contractor shall remedy any defects in the work and pay for any damage to other work resulting therefrom.

	F-14. OBLIGATIONS OF CONTRACTOR
	A. Percentage of Work by Contractor.  The Contractor shall perform, with his own organization, contract work amounting to at least 50 percent of the contract.  When an entire item is subcontracted, the value of work subcontracted will be based on the contract unit price.  When a portion of an item is subcontracted, the value of work subcontracted will be based on the estimated percentage of the contract unit price.  This will be determined from information submitted by the Contractor and subject to approval by the District.
	B. General.  The Contractor at his sole cost and expense shall perform all labor and services and furnish all the materials, tools and appliances, except as hereinafter otherwise specifically provided, necessary or proper for performing and completing the work required by these specifications, in the manner and within the time stipulated in the Special Conditions and Detailed Provisions.  He shall furnish, erect, maintain, and remove the construction plant and such temporary works as may be required.  If at any time before the commencement or during the progress of the work or any part of it, the Contractor's methods or appliances appear to the District to be unsafe, or inadequate for securing the safety of the workers, or the quality of work required, the District may notify the Contractor to correct any deficiencies. The Contractor shall respond to such notifications at his own expense, but the making of such notifications shall not relieve the Contractor of his obligations to secure the safe conduct of the work, the quality of work required and the rate of progress stipulated in the contract. 
	The Contractor alone shall be responsible for the safety, efficiency, and adequacy of his plant, appliances, and methods, and for any damage, which may result from their failure or their improper construction, maintenance, or operation.  All the labor, services, and materials shall be performed and furnished strictly pursuant to, and in conformity with the contract documents.  The Contractor shall complete the entire work to the satisfaction of the District, and in accordance with the contract documents herein mentioned and with approved changes in the work.
	C. Temporary Facilities.  The Contractor shall provide all temporary facilities and utilities required for prosecution of the work, protection of employees and the public, protection of the work from damage by fire, weather or vandalism and such other facilities as may be specified or required by any legally applicable law, ordinance, rule or regulation.
	D. Equipment Testing.  All items of mechanical equipment, including equipment furnished by the District, shall be tested by the Contractor after installation for proper operation, efficiency and capacity. The Contractor shall furnish all personnel, power, water, chemicals, fuel, oil, grease, and all other necessary facilities for conducting the Contractor's test operations.
	E. Preconstruction Safety Meeting.  Safety of all activities in connection with the work is of paramount and overriding importance to the District.  A safety conference shall be scheduled prior to the preconstruction conference to review the respective safety requirements and to discuss implementation of all health and safety provisions to the project.
	F. Preconstruction Conference and Progress Meetings.  The District shall arrange for a preconstruction conference to be attended by the Contractor's Superintendent and representatives of utilities, permit agencies, major subcontractors, and others whose input may be desired.
	G. Project Site Maintenance.  Daily throughout all phases of construction until final acceptance of project work, the contractor shall keep the work-site clean and free of graffiti, rubbish, and debris.  The Contractor shall abate dust nuisance by spraying water, sweeping, or other means as necessary to the satisfaction of the District.
	H. Defense and Indemnity.  Contractor will defend, indemnify, and hold and save District harmless from any and all actions, claims, damages to persons or property, penalties, obligations, or liabilities that may be asserted or claimed by any person, firm, entity, corporation, political subdivision or other organization arising out of or in connection with the work, operation, or activities of Contractor, its agents, employees, subcontractors, or invitees provided for herein, whether or not caused in part by any act or omission ( passive or comparative negligence included) of the District, excepting the active negligence of the District.
	1. Contractor will defend any action or actions filed in connection with any of said claims, damages, penalties, obligations or liabilities and will pay all costs and expenses, including attorneys' fees incurred in connection therewith.
	2. Contractor will promptly pay any judgment rendered against Contractor or District covering such claims, damages, penalties, obligations and liabilities arising out of or in connection with such work, operations, or activities of Contractor hereunder and Contractor agrees to save and hold District harmless therefrom.
	3. In the event District, without the fault of District, is made a party to any action or proceeding filed or prosecuted against Contractor for damages or other claims arising out of or in connection with the work, operation or activities of Contractor hereunder, Contractor agrees to pay to District any and all costs and expenses incurred by District in such action or proceeding together with the reasonable attorneys' fees.
	So much of the money due to the Contractor under and by virtue of the Contract as shall be considered necessary by the District may be retained by the District until disposition has been made of such actions or claims for damages as aforesaid.

	F-15. PERSONAL ATTENTION
	F-16. ASSIGNMENT OF RIGHTS. PURSUANT TO THE REQUIREMENTS OF CALIFORNIA GOVERNMENT CODE SECTION 4552:
	F-17. SUBCONTRACTS
	A. Extent.  At the discretion of the District, and subject to the provisions of subsection c. hereof, subcontracts may be permitted to such extent, and only to such extent, as shall be shown to be necessary or definitely advantageous to the principal contractor in the prosecution of the work, and without injury to the interests of the District.  The resubletting of work by a subcontractor shall be subject to the same limitations as an original subletting. In general, the brokering of work will not be favored, and the subletting of the entire contract, or of substantial complete units of it, will be permitted only upon adequate showing of necessity, involving some new condition not reasonably foreseeable at the time of proposal.  No subcontract will be permitted which has the effect of avoiding the residence or wage requirements or any other provisions of the main contract. Individual subcontractors, or members of contracting or subcontracting organizations, personally engaged upon the work, shall be subject to all the requirements of the paragraphs of the General Provisions of this specification, and to all other conditions of these specifications applicable to employees working for wages.
	B. Subcontractors Listing.  Reference is hereby made to the provisions of Public Contract  4100, et. seq.  As required by these provisions, each bidder shall set forth in his proposal the name and location of the place of business of each subcontractor who will perform work or labor or render service to the general contractor in or about the construction of the work or improvement in an amount in excess of onehalf of one per cent (1/2 of 1%) of the general contractor's total bid, as well as the portion of the work which will be done by each subcontractor.
	Each subcontractor shall possess, both at the time the bid is submitted and at all times when work is performed, a valid contractor's license for the appropriate classification necessary to perform the work for which that subcontractor is listed.
	C. Contract Provisions.  Before the work of any subcontractor is started, the Contractor shall submit a copy of each subcontract, if in writing, or if not in writing, then a written statement signed by the Contractor giving the name and business of each subcontractor and terms and conditions of such subcontract, shall be filed with the District.   Each subcontract shall contain a reference to the agreement between the District and the Contractor, and the terms of that agreement and all parts thereof shall be made a part of such subcontract insofar as applicable to the work covered thereby. Each subcontract shall provide for its annulment by the Contractor at the order of the District if in the District’s opinion the subcontractor fails to comply with the requirements of the principal contract insofar as the same may be applicable to his work.  Nothing herein contained shall create any contractual relation between any subcontractor and the District, or relieve the Contractor of any liability or obligation hereunder.

	F-18. PATENTS
	F-19. PERMITS
	F-20. ENVIRONMENTAL COMPLIANCE
	F-21. ADDITIONAL RIGHTS-OF-WAY
	F-22. PROTECTION AND PRESERVATION OF CULTURAL RESOURCES
	A. The District shall issue a "Stop Work Order" directing the Contractor to cease all construction operations at the location of such potential cultural resources find.
	B. Such "Stop Work Order" shall be effective until such time as a qualified archaeologist designated by the District has been able to assess the value of these potential cultural resources and make recommendations.   Any "Stop Work Order" shall contain the following:
	A. Time Extension.  If the work temporarily suspended is on the "critical path", the total number of days for which the suspension is in effect shall be added to the number of allowable contract days.
	B. Additional Compensation.  If, as a result of a suspension of the work, the Contractor sustains a loss which could not have been avoided by his judicious handling of forces, equipment, or redirection of forces or equipment to perform other work on the contract, the District shall provide for a fair and reasonable compensation for the Contractor's actual loss in accordance with Section pertaining to Changes in Work and Extras. 

	F-23. RIGHT OF THE DISTRICT TO TERMINATE CONTRACT
	A. Contract Termination for Breach/Default. In the event that any of the provisions of this contract are violated by the Contractor or by any of his subcontractors, the District may serve written notice upon the Contractor and the Surety of its intention to terminate the contract. Such notice to contain the reasons for such intention to terminate the contract, and unless within ten (10) days after the serving of such notice upon the Contractor, such violation or delay shall cease and satisfactory arrangement of correction is made, the contract shall, upon the expiration of said ten (10) days, cease and terminate.  
	B. Contract Termination Based on the Best Interests of the District.  The District reserves the right to terminate this contract at any time upon a determination by the District, in its sole and absolute discretion, that termination of this contract is in the best interests of the District.  If the District elects to terminate this contract, the termination of the contract and the total compensation to be paid to the Contractor shall be determined by the Following procedure:

	F-24. NOTICE AND SERVICE THEREOF
	F-25. UTILITIES AND SUBSTRUCTURES
	A. Locating.  The indication of the type and approximate location of existing utilities and substructures in the Contract Documents represents a diligent search of known records, but the accuracy and completeness of such indications are not warranted by the District and utility structures and services not so indicated may exist.
	B. Unforeseen Conditions Related to Hazardous Waste.  In the event the Contractor encounters on the site materials he reasonably believes to be hazardous material or hazardous waste, the Contractor shall immediately cease work in the area affected, cordon off the area, and report the condition to the District in writing.
	C. Maintenance of Facilities.  Insofar as practical during the progress of the work the property of any owner of a public utility pipeline or conduit, sewer, culvert, storm drain, drainage ditch, flood control channel, overhead wires or cables, or underground wires or cables, or any other structure or facility shall not be disturbed but shall be supported and protected against injury and maintained in good operating condition at the expense of the Contractor.  In no case shall any such property be disturbed or removed without the consent of the owner and approval of the District.
	D. RightsofWay and Private Properties.  Coordination with other companies and private parties is generally provided elsewhere in the Special Conditions and/or the technical provisions.  The Contractor shall be responsible for making good all damage due to his operations. 

	F-26. USE OF MATERIALS FOUND ON WORK SITE

	WORK
	F-27. LINES, GRADES AND MEASUREMENTS
	F-28. PLANS AND SPECIFICATIONS
	F-29. EQUIPMENT AND MATERIAL ITEMS
	A. National Sanitation Foundation (NSF) Requirements.  Per Title 22 Chapter 16 of the California Code of Regulations, any and all materials (pipe, valves, tanks, etc.) that come into contact with potable drinking water, either directly or indirectly, shall be certified by NSF in accordance with NSF/ANSI Standard 61 for potable water contact.  Contractor shall include documentation with material submittals demonstrating conformance with NSF 61 certification as required.
	B. Listed on Proposal.  Equipment and material items to be furnished which are required to be listed on the Proposal, with the name of the manufacturer, shall be new items of new manufacture unless specified otherwise.  Award of a contract 
	C. Requests for Substitutions or Equals.  References in the Contract Documents to any material, item of equipment, or type of construction by manufacturer's name, make, catalog number, or other proprietary identification shall be interpreted as establishing a standard of quality and shall not be construed as limiting competition in those instances where "or approved equal" is specified.  Bids shall be based on the products or types of construction so referred to and identified in the Contract Documents, or, in those instances allowing "approved equal", on substitute or equal items approved by the District prior to the receipt of bids.  Bidders wishing to propose substitute or equal materials, equipment items, or types of construction shall, not later than the tenth day preceding the date set for receipt of bids, submit a written request fully and technically describing each proposed item and its intended use, and setting forth all variations in costs pertaining to the application.  Manufacturers may use the same procedure.  Bidders will be notified of approved substitute or equal items by Addendum only.
	D. Submittals

	F-30. CHANGES IN WORK AND EXTRAS
	A. Authority.  No changes in the Work covered by the approved Contract Documents shall be made without having prior written approval of the District, unless otherwise directed through field orders.  Without invalidating the Contract Agreement and without notice to sureties or insurers, the District may, at any time or from time to time, order additions, deletions, or revisions in the Work.  The Contractor shall comply promptly with requirements of all executed Change Orders, Proceed Change Orders, or responses to Requests for Information. If any directive causes an increase or decrease in the Contract Price or an extension or shortening of the Contract Time, an equitable adjustment will be made and included in a Change Order.
	B. Extra Work.  Any extra work performed hereunder shall be subject to all of the provisions of the contract and the Contractor's sureties shall be bound with reference thereto as under the original contract. 
	C. Forms.  District forms to be utilized in the contract administration which may or may not result in changes as aforesaid shall consist of the following:

	F-31. MATERIALS, WORKMANSHIP AND TESTS
	A. Contractor to Furnish.  The Contractor shall submit samples, specimens, or test pieces of such materials to be furnished or used in the work as the District may require.  All materials must be of the specified quality and equal to approve sample, if samples have been submitted.
	B. Overloading.  No part of the Work on new and existing structures, scaffolding, shoring, sheeting, construction machinery and equipment, or other permanent and temporary facilities shall be loaded with weights or subjected to stresses or pressures that result in an overloading condition.  The Contractor shall bear the cost of correcting damage caused by overloading or excessive stresses or pressures.
	C. Use of Explosives.  The Contractor shall comply with all laws, ordinances, regulations, codes, and orders governing the transportation, storage and use of explosives. The Contractor shall exercise extreme care not to endanger life or property, and shall be responsible for all injury or damage resulting from the use of explosives for or on the Work.
	D. Verification of Installed Work.  The Contractor shall correct all defects in installed Work of the Contract before subsequent related or connected Work is applied or installed.  Where the Contract Documents require a material or item of equipment to be applied or installed under the supervision, inspection, or direction of the supplier or manufacturer, or his representative,  the supplier,  manufacturer,  or his representative shall inspect the applicable installed Work and issue a letter to the District stating the corrections required to or approval of the installed Work.
	E. Manufacturers' Instructions.  Unless otherwise provided in the Contract Documents, the Contractor shall apply, install, erect, connect, use, clean, condition, and operate manufactured articles, materials, and equipment in accordance with the various manufacturers' instructions including those in the instruction manuals.  The Contractor shall compare the requirements of the 
	F. Field Office for Use by District.  If called for in the Special Conditions, Contractor shall furnish and maintain a field office of minimum 200 sq. ft. floor area, located as directed, and furnish and pay for utilities and services for the office.  In addition to any requirements set forth in the Special Conditions, the office shall contain the following.  The office shall be of finished weathertight insulated construction and have at least 3 screened windows, lockable doors, resilient tile flooring, uniform lighting, grounded duplex convenience receptacles, heating, and an air conditioner.  The office shall be equipped with not less than one standard 
	G. Mechanical Equipment and Testing.  After all equipment is installed and all facilities are ready to operate,  all equipment shall be tested for a period not to exceed seven (7) days by operating either under actual or simulated operating conditions before final acceptance is given.  All defects of material or workmanship which appear during this test period shall be corrected by the Contractor.  After such corrections are made, the 7day test may be run again before final acceptance, required by the District.

	F-32. DELAYS
	A. General. If delays are caused by unforeseen events beyond the control of the Contractor, such delays will entitle the Contractor to an extension of time as provided herein, but the contractor will not be entitled to damages or additional payment due to such delays, except as provided for in paragraph c.  Such unforeseen events may include: war, government regulations, labor disputes, strikes, fires, floods, adverse weather or elements necessitating cessation of work, inability to obtain specific events as may be further described in the specifications.
	B. Time Extensions.  Extensions of time, when granted, will be based upon the effect of delays to the Work.  Time extensions will not be granted for delays which do not affect the project’s critical path; a delay that was concurrent with a contractor–caused delay or a delay that could have been absorbed by float. Permitting the Contractor to continue and finish the Work, or any part of it, after the date to which the time fixed for its completion may have been extended, shall under no circumstances operate as a waiver on the part of the District of any of its rights under this contract.
	C. Payment for Delays to Contractor.   The Contractor will be compensated for damages incurred due to delays for which the District is responsible.  Such actual costs will be determined by the District.  The District will not be liable for damages which the Contractor could have avoided by any reasonable means, such as judicious handling of forces, equipment, or plant.  The determination of what damages the Contractor could have avoided will be made by the District.
	D. Written Notice of Delay.  In order to have the best opportunity to mitigate cost and time impacts of delays, it is necessary for the District to have knowledge of potential delays as early as possible. Therefore the Contractor shall provide written notice to the District as soon as the potential delay is identified, but in no case later than three work days after identification of the potential delay.  Said written notice shall be labeled “Notice of Delay” in the reference line and shall describe the nature and cause of the delay Any request for additional compensation and/or extension of contract time as a result of the delay shall be made within 30 calendar days of the date of the Notice of Delay and shall include a detailed calculation of claimed time and cost, and all supporting documentation.  Failure to provide notice of any delay within the time and in the manner specified above shall constitute a waiver of any claim arising out of that delay.
	E. Liquidated Damages.  Failure of the Contractor to complete the Work within the time allowed will result in damages being sustained by the District.  Such damages are, and will continue to be, impracticable and extremely difficult to determine. For each consecutive calendar day in excess of the time specified for the completion of Work, the Contractor shall pay to the District, or have withheld from monies due him, a sum specified in the Specifications as liquidated damages, unless otherwise provided in the Special Conditions.  The District shall maintain on file information to substantiate the calculation of the specified sum.  Said substantiation may include, but is not limited to, data regarding extended staffing costs and the cost of potential regulatory fines and penalties.

	F-33. INSPECTION AND TESTING OF MATERIALS
	A. Accepted Standards.  All materials and equipment used in construction of the project shall be subject to inspection and testing in accordance with these contract documents.  The laboratory or inspection agency shall be selected by the District. The District will pay for all laboratory inspection service direct and not as a part of the Contract.
	B. Inspection.  All materials furnished and all work done under these specifications shall be subject to inspection.  Work done in the absence of prescribed inspection may be required to be torn out and replaced under the proper inspection, and the entire cost of tearing out and replacement, including the cost of all materials furnished by the District and used in the work torn out, shall be borne by the Contractor, whether the work torn out is found to be defective or not.

	F-34. DEFECTIVE WORK OR MATERIAL
	F-35. ACCESS TO WORK
	F-36. TIME FOR COMPLETION AND FOR DAMAGES FOR LATE COMPLETION
	A. General.  It is hereby understood and mutually agreed, by and between the Contractor and the District, that the date of beginning, rate of progress, and the time for completion of the work to be done hereunder are ESSENTIAL CONDITIONS of this Contract; and it is further mutually understood and agreed that the Work embraced in the Contract shall be commenced on the date specified in the Notice of Acceptance of Proposal. 
	B. Repair of Damage by "Acts of God".  The Contractor shall not be responsible for the cost of repairing or restoring damage to the Work, which damage is determined to have been proximately caused by an act of God, in excess of five percent (5%) of the contracted amount, provided, that the work damaged is built in accordance with accepted and applicable building standards and the Contract Plans and Specifications.


	PAYMENT TO CONTRACTOR
	F-37. QUANTITIES OF ESTIMATE
	A. The estimated quantities of work to be done and materials to be furnished under this Contract shown in any of the documents including the Proposal, are given only for use in comparing bids and to indicate approximately the total amount of the Contract. The right is reserved except as herein otherwise specifically limited to increase or decrease the estimated quantities as may be deemed reasonably necessary or desirable by the District to complete the Work.  Any such increase or decrease shall not give cause for claims or liability for damages.
	B. No Payment for Temporary Works.  Compensation for all temporary works and/or services, facilities, equipment, or material necessary or required to execute the work in accordance with the provisions of the Contract shall be considered as having been included in the prices stipulated for the appropriate items of work.

	F-38. CLAIMS
	A. Disputes of Construction Claims. Pursuant to Section 20104, et seq. of the Public Contract Code, this article applies to all public works claims of three hundred seventy-five thousand dollars ($375,000) or less which arise between a Contractor and the District. This article shall not apply to any claims resulting from this contract when the District has elected to resolve any disputes pursuant to the arbitration procedures set forth in section titled Arbitration.

	F-39. ARBITRATION
	A. Legal "Findings of Fact" established by the Arbitrator.
	B. A specific breakdown of the dollar amounts allocated for each issue under arbitration.
	C. The Arbitrator's "Conclusions of Law."
	D. A summary of the evidence.
	E. Reasons underlying the Arbitrator's award.

	F-40. RETENTION
	A. Schedule.  Payments due the Contractor shall be withheld until the Project Control Schedule is submitted by the Contractor and accepted by the District.  Acceptance by the District of the baseline schedule submission shall be recognition of the Contractor’s good faith submission, and is solely for the purpose of releasing these monies.  The District shall not unreasonably withhold its’ acceptance, however, acceptance shall not constitute approval.  The District shall accept the Project Control Schedule only after all corrections and other issues have been fully resolved.
	B. Substitution of Securities

	F-41. PAYMENT FOR EQUIPMENT
	F-42. MEASUREMENT AND PAYMENT
	F-43. DISTRICT'S RIGHT TO WITHHOLD CERTAIN AMOUNTS AND MAKE APPLICATION THEREOF
	F-44. FINAL ESTIMATE AND PAYMENT
	F-45. PAYROLLS OF CONTRACTORS AND SUBCONTRACTORS
	F-46. PREVAILING RATES OF WAGES
	F-47. COMPLETION AND ACCEPTANCE
	F-48. FINAL PAYMENT DECLARATION
	F-49. PAYMENT ONLY IN ACCORDANCE WITH CONTRACT
	F-50. SUBSTANTIAL COMPLETION
	F-51. MONIES MAY BE RETAINED
	F-52. UNPAID CLAIMS
	F-53. EIGHT HOUR LAW
	F-54. OVERTIME  NO EXTRA COMPENSATION
	F-55. POSTING MINIMUM WAGE RATES

	PERSONNEL
	F-56. ACCIDENT PREVENTION  PUBLIC SAFETY
	F-57. CHARACTER OF WORKERS
	F-58. EMPLOYMENT
	F-59. NONDISCRIMINATION IN EMPLOYMENT
	F-60. ENFORCEMENT OF ORDER
	F-61. SAFETY, SANITARY AND MEDICAL REQUIREMENTS
	A. General.  The Contractor shall abide by Labor Code Section 6401.7 which requires him to establish, implement and maintain an Injury and Illness Protection Program.  The Contractor and his subcontractors and employees shall promptly and fully carry out the safety, sanitary, and medical requirements as hereinafter stated or as may from time to time be prescribed by the District, to the end that 
	B. Trench Shoring.  Pursuant to the provisions of Section 6500, et . seq. of the California Labor Code, the Contractor planning excavation or trench work is required to obtain a permit for such work from the Division of Occupational Safety and Health.  The Contractor is required to submit a detailed plan, which shall be accepted by the District, in advance of any excavation.  The detailed plan must show the design of shoring, bracing, sloping, or other provisions to be made for worker protection from the hazard of caving ground during the excavation of such trench or trenches.  If such plan varies from the shoring system standards, the plan shall be prepared by a registered civil or structural engineer. 
	C. Safety Officer.  The Contractor shall designate a responsible member of his organization at the site whose duty shall be the prevention of hazards and accidents.  This person shall be the Contractor's Superintendent unless otherwise designated in writing by the Contractor to the District.
	D. Representatives for Emergencies.  The Contractor shall file with the District a written list giving the names, addresses, and telephone numbers of a least two of his representatives who can be contacted at any time in case of emergency, not limited to working hours.  The representatives shall be fully authorized and equipped to correct unsafe or inconvenient conditions on short notice.  The Contractor shall promptly notify the District of all changes in the listing.

	F-62. SANITATION
	F-63. FIRST AID AND PROTECTIVE FACILITIES
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	PART 1 - GENERAL
	1.01 SUMMARY
	A. Trench, backfill, and compact as specified herein and as needed for installation of underground utilities associated with the work.
	B. Verification of Existing Conditions.  It shall be the responsibility of the Contractor to examine the site of the work and to make all investigation necessary, both surface and subsurface, to determine the character of materials to be encountered and all other existing conditions affecting the work.
	C. Lines, Grades and Measures.  All lines and grades will be established by the Engineer, and the Contractor shall provide him with such assistance and materials as may be required.  The Contractor shall carefully preserve all survey stakes and reference points.  SHOULD ANY STAKES OR POINTS BE REMOVED OR DESTROYED BY ANY ACT OF THE CONTRACTOR OR HIS EMPLOYEES THEY MAY BE RESET AT THE CONTRACTOR'S EXPENSE.
	D. Compliance with Regulations.  The Contractor shall familiarize himself, and comply with all applicable federal, state, county and municipal rules and regulations pertaining to sanitation, fire protection, and safety.
	E. Contractor's Equipment.  The Contractor shall provide such modern plant and equipment as may be necessary in the opinion of the Engineer to perform in a satisfactory and acceptable manner, and in accordance with the specifications, all the work required of the Contractor.
	F. Representatives for Emergencies.  The Contractor shall file with the District a written list giving the names, addresses, and telephone numbers of at least two (2) of his representatives who can be contacted at any time in case of emergency.  The representatives shall be fully authorized and equipped to correct unsafe or inconvenient conditions on short notice.  The Contractor shall promptly notify the District of all changes in the listing.
	G. Water Supply.  The Contractor may obtain water for work under this specification from the sources as stated in the Special Provisions and Requirements of this specification.

	1.02 STRUCTURE PROTECTION
	A. Contract Drawings.  The drawings identify the various pipes, conduits, and other existing utility structures as they are supposed to exist in construction areas, but no error or omission on said drawings shall be construed to relieve the Contractor from the responsibility of protecting any such pipe, conduit, or other existing utility structures.
	B. Notification of Underground Service Alert of Southern California. When performing underground work, the Contractor shall call Underground Service Alert (USA), the onecall underground facility locating service two (2) working days prior to making an excavation.  Contractor shall be responsible for such notification of subcontractor's work, or shall require subcontractor to assume this responsibility.
	C. Operation of Utilities.  No District valves, or appurtenances of other utility facilities shall be operated by the Contractor without approval and/or instruction from the District or the utility, as appropriate.

	1.03 JOB CONDITIONS
	A. Safeguarding Excavations and Property.  Excavations shall be adequately shored and braced so that the earth will not slide or settle and so that all existing improvements of any kind will be fully protected from damage.  Any damage resulting from a lack of adequate shoring and bracing shall be the responsibility of the Contractor.  The Contractor shall affect all necessary repairs or reconstructions at the Contractor's own expense as directed by the Engineer and shall bear all other expenses resulting from such damage.
	B. Safety Measures.  Each bid proposal submitted under these specifications for the construction of a pipeline, sewer, sewage disposal system, boring and jacking pits, or similar trenches or open excavations, or the use of such a trench or open excavation, shall include in appropriate bid items for such work the costs necessary to provide adequate sheeting, shoring, and bracing, or equivalent method for the protection of life or limb, which shall conform to applicable safety orders, including the Construction Safety Orders of the California Division of Industrial Safety, in accordance with the requirements of the California Occupational Safety and Health Act.

	1.04 GUARANTEE

	PART 2 - PRODUCTS
	2.01  MATERIALS
	A. Select Backfill Material, and Special Bedding and Backfill.  Select backfill material shall be selected from the excavated material or imported when not available from the excavated material.  In either case, it shall be provided at the Contractor's expense, and shall be included in the costs proposed for pipeline installation on the bidding sheets.


	PART 3 - EXECUTION
	3.01 WEATHER LIMITATIONS
	3.02 PREPARATION
	A. Control of Water.  The Contractor shall acquire such permits and take such measures as may be required, and shall furnish, install, and operate such pumps or other devices as may be necessary to remove any seepage, storm water, or sewage that may be found or may accumulate in the excavations during the progress of the work.  The Contractor shall keep all excavations entirely free from water at all times during the construction of the work and until the Engineer gives permission to cease pumping. 

	3.03 CONSTRUCTION
	A. Excavation.  The Contractor shall perform all excavation necessary or required for the construction of the facilities covered by these specifications.  Excavations may be performed by either hand or machine methods and shall be of sufficient size to provide adequate space for working in accordance with safety regulations 
	B. Fill, Backfill and Grading shall include all scarifying, moistening, compacting, and other manipulations of the soil necessary to obtain the required densities, cross sections, lines, grades and surface finish indicated or specified.

	3.04 FIELD QUALITY CONTROL
	A. Contractor's Responsibility for Safety.  The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs in connection with the work.  This requirement will apply continuously 24 hours a day every day until final acceptance of the work and shall not be limited to normal working hours.
	B. Warnings and Barricades.  The Contractor shall provide and maintain barricades, guards, temporary bridges and walkways, watchmen, night lights and danger signals illuminated from sunset to sunrise, and all other necessary appliances and safeguards to protect the work, life, property, the public, excavations, equipment, and materials.  Barricades shall be of substantial construction and shall be painted such as to increase their visibility at night.  Suitable warning signs shall be so placed and illuminated at night as to show in advance where construction, barricades, or detours exist.  Guard rails shall be provided for bridges and walkways over or adjoining excavations, shafts, and other openings and locations where injury may occur.
	C. Compaction Tests.  All compaction tests required by either the governing agency having jurisdiction over the rightofway or by the District shall be performed by the District or its agent at District expense.  However, in the event these tests prove the compaction to be unacceptable to either the governing agency or the District, all subsequent tests required by the governing agency or the District shall be performed at the Contractor's expense.
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	PART 1 - GENERAL
	1.01 DESCRIPTION
	1.02 QUALITY ASSURANCE
	1.03 SUBMITTALS
	1.04 PRODUCT DELIVERY
	A. Materials Furnished by the Contractor.  Except as otherwise stated on the Bidding Sheet, all materials, including water pipe and appurtenances and service connections and appurtenances, shall be furnished in place by the Contractor, excepting service connection meters will not be furnished or installed by the Contractor.  Materials to be furnished by the Contractor shall include that necessary for replacement of all obstructions, road surfacing, etc.
	B. Materials Furnished by the District.  ONLY WHERE SHOWN ON THE CONTRACT DRAWINGS OR ON THE BIDDING SHEETS, OR ORDERED BY THE ENGINEER, the District will furnish any or all of the following materials necessary for the completion of the work under these specifications:
	C. Hauling and Handling Pipe.  The Contractor shall protect all pipe from damage during hauling and handling.  Dropping or bumping of pipe will not be permitted.  Pipe will be handled with a two point pick-up with a six foot minimum spread.  Slings or padded cable will be used so as not to damage exterior coating. 

	1.05 JOB CONDITIONS
	1.06 PAYMENT
	A. Measurement for Payment.  Quantities for installation of pipelines and appurtenances on Districtadministered projects shall be measured for payment as specified herein and described on the Bidding Sheet:
	B. Payment.  Payment for quantities for installation of pipeline and appurtenances on Districtadministered contracts will be paid for in the following manner.  Quantities of items listed herein, measured as stated above and accepted, will be paid for at the unit bid prices as stated herein, which prices and payments shall constitute full compensation for furnishing all labor, equipment and tools necessary to complete the described work in place.  No additional compensation will be paid above the unit bid prices for changes in quantities.

	1.07 GUARANTEE

	PART 2 - PRODUCTS & MATERIALS
	2.01 SERVICE CONNECTIONS
	2.02 FLANGE X HUBEND VALVES
	2.03 PORTLAND CEMENT CONCRETE
	2.04 CEMENT MORTAR PIPE JOINTS
	A. Joint Mortar
	B. Diapers shall be impervious if available.
	C. Curing operations shall begin immediately after completion of joint mortaring.

	2.05 LOCATOR WIRE
	2.06 TELEMETRY CABLE
	2.07 POLYETHYLENE ENCASEMENT
	2.08   JOINT BONDS

	PART 3 - EXECUTION
	3.01  GENERAL
	A. For approval of schedule of construction for work and completion of pipelines or sections thereof.
	B. To submit the required forms listed in the General Conditions.
	C. To coordinate delivery of Districtfurnished materials.
	D. To furnish such additional information as may be required from time to time as construction progresses, regarding the progress of the procurement and delivery of the required equipment and materials, and/or the scheduling of the work.

	3.02 BEDDING PIPE
	A. General.  Each section of pipe shall be lowered into the trench in a manner that will prevent injury to the pipe, coating, or joints and shall be carefully bedded to provide continuous bearing and prevent uneven settlement.  The inside of the pipe shall be clean and free from foreign material of any kind before being installed.
	B. Steel Pipe.  For bedding steel pipe without encasement, the trench bottom shall be given a final trim such that each pipe section first laid will be continuously in contact with the ground along the bottom as shown on the drawings, provided that in the event ground is encountered which, due to its instability or other properties, but through no fault of the Contractor, cannot be trimmed in the prescribed manner or made to retain the specified shape, a 2inch bedding or other suitable modification of the method of bedding the pipe will be ordered by the Engineer.  Bellholes will be provided to prevent bridging the pipe supported at the bells.
	C. Asbestos-Cement Pipe.  Asbestos-cement pipe without encasement shall be installed in accordance with AWWA Spec. C603, shall be bedded in accordance with Section 3.2 of that specification for pipe laid on earth mounds, and in accordance with the standard drawings.
	D. Ductile Iron Pipe.  Ductile iron pipe without encasement shall be installed in accordance with AWWA Spec. C600.
	E. PVC Pipe.  PVC pipe without encasement shall be installed in accordance with ASTM D277482.
	F. Tolerance.  The pipe shall be accurately laid to alignment and grade shown on the drawings or established by the Engineer.  Where grade stakes are provided with which to establish the proper pipeline grade, pipe shall be laid to grade within a tolerance of 0.1', or 0.2' cumulative deviation from elevations set by adjacent grade stakes.  As ordered by the Engineer, the allowed tolerance may be greater than herein indicated for lines on steep grades, or less than herein indicated for the larger lines or lines on flat grades, where necessary to avoid air pockets.

	3.03 RUBBER GASKET PIPE JOINTS
	A. Lining.  For steel pipe smaller than 21 inches, buttering of joints with cement mortar and drawing sewer ball or an approved swab or squeegee through the pipe may be substituted in place of caulking and troweling.  Water shall not be turned into the pipe until the inside joints have been properly cured.
	B. Coating.  In the case of wrapped steel pipe, the outside joints shall be completely primed with Primer 1170 and wrapped with ProtectoWrap.

	3.04 CURVES, ANGLES, CLOSURES AND SHORT SECTIONS
	3.05 WELDING
	3.06 JOINT INSPECTION
	3.07 FIRE HYDRANT RUNS
	3.08 FLANGE, FITTING AND BOLT CORROSION PROTECTION
	A. ProtectoWrap #1170 primer and #200 or #300 Coal Tar Resin tape; or
	B. two coats of Koppers Supertank solution; or
	C. cement mortar meeting the requirements of Article 2.04. 

	3.09 VALVE CAP AND RISER INSTALLATION
	3.10 SERVICE CONNECTION METER BOX LOCATIONS AND METER INSTALLATION
	3.11 SERVICE CONNECTIONS
	3.12 ELECTROLYSIS FACILITIES
	3.13 TEMPORARY BUMPHEADS
	3.14 FIELD HYDROSTATIC TEST
	3.15 CHLORINATION
	A. Flushing.  Sections of pipe to be disinfected shall first be flushed to remove any solids or contaminated material that may have become lodged in the pipe.  If no hydrant is installed at the end of the main, then a tap should be provided large enough to develop a velocity of at least two and fivetenths (2.5) feet per second in the main.  A two and onehalf (2½ ) inch hydrant opening will, under normal pressures, provide this velocity in pipe sizes up to and including twelve (12) inch.
	B. Requirement of Chlorine.  Before being placed into service, all new mains and repaired portions of, or extension to existing mains shall be chlorinated so that the initial chlorine residual is not less than 50 mg/l and that a chlorine residual of not less than twentyfive (25 mg/l) remains in the water after standing twentyfour (24) hours in the pipe.
	C. Form of Applied Chlorine.  Chlorine shall be applied by one of the methods which follow subject to approval by the ENGINEER.
	D. Point of Application.  The preferred point of application of the chlorinating agent is at the beginning of the pipe line extension or any valved section of it, and through a corporation stop inserted in the pipe.  The water injector for delivering the chlorinebearing water into the pipe should be supplied from a tap made on the pressure side of the gate valve controlling the flow into the pipe line extension.  Alternate points of application may be used when approved or directed by the ENGINEER.
	E. Preventing Reverse Flow.  Valves shall be manipulated so that the strong chlorine solution in the line being treated will not flow back into the line supplying the water.  Check valves may be used if desired.
	F. Retention Period.  Treated water shall be retained in the pipe at least twentyfour (24) hours.  After this period, the chlorine residual at pipe extremities and at other representative points shall be at least twentyfive (25) mg/l.
	G. Chlorinating Valves and Hydrants.  In the process of chlorinating newly laid pipe, all valves or other appurtenances shall be operated while the pipe line is filled with the chlorinating agent and under normal operating pressure.
	H. Final Flushing and Testing.  Following chlorination, all treated water shall be thoroughly flushed from the newly laid pipe at its extremity until the replacement water throughout its lengths shows upon test, a chlorine residual of less than one (1) mg/l.  In the event chlorine is normally used in the source of supply, then the tests shall flow a residual of not in excess of that carried in the system.
	I. Repetition of Flushing and Testing.  Should the initial treatment result in an unsatisfactory bacterial test, the original chlorination procedure shall be repeated by the CONTRACTOR until satisfactory results are obtained.

	3.16 PIPE ENTRY RESTRICTIONS
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	PART 1 - GENERAL
	1.01 DESCRIPTION
	A. Work Included in This Section.  Principal items are:
	B. Related Work Not Included in This Section:
	C. Definitions:

	1.02 REFERENCE STANDARDS
	1.03 SOURCE QUALITY CONTROL
	A. Code Requirements.  Unless more stringent requirements are specified herein and/or shown on the Drawings, all work shall conform to the applicable requirements of the Uniform Building Code, latest edition.
	B. Testing.  Materials shall be tested as hereinafter specified and unless specified otherwise all sampling and testing shall be performed by District approved Testing Laboratory with cost borne by the Contractor.
	C. Applicator.  The applicator of waterproofing, dampproofing, coatings, sealers, seal coats, or sealants shall be approved by the manufacturer of the material.

	1.04 CONCRETE MIX DESIGNS AND PRELIMINARY TESTS
	A. Mix Designs
	B. Preliminary Strength Tests.  In laboratory, prepare nine (9) compression test cylinders for each concrete mix design (unless more tests are required for an earlier age). Fabricate and cure cylinders in accordance with ASTM C3l.  Use concrete, aggregates and admixtures proposed for the concrete work.  In accordance with ASTM C39, test three sets of two cylinders at 28day age.  For each mix, no individual strength test result shall fall below the required fc'.
	C. Drying Shrinkage Tests.  For each mix design used for preliminary strength tests, using same concrete materials including admixtures, prepare three (3) test specimens for drying shrinkage testing.  Specimens shall be 4 inch by 4 inch by 11 inch prisms fabricated, cured, and tested in accordance with ASTM C157, using 10 inch effective gauge length.  Measurements shall be taken at one (1) day, seven (7) days, fourteen (14) days and twentyone (21) days of curing. Zero measurement shall be the one day reading when determining shrinkage. The measurements after 7, 14, and 21 days of drying shall be taken and reported separately.  The average drying shrinkage of each set of test specimens after two (2) days of drying shall not exceed 0.036% for concrete in all portions of water-bearing structures and not exceed 0.05% for all other structural concrete, except concrete for footings, piles and pile caps will not require drying shrinkage tests.  Single specimens shall be within a tolerance of 25% of said maximum percentage.
	D. Reports.  File three (3) copies of each mix design, preliminary strength test report, and drying shrinkage test report with District for review and approval.  Contractor shall submit a letter of certification by an approved testing laboratory that the concrete materials, mixes, properties, and work conform to the requirements indicated and specified.

	1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Materials for treatment of concrete surfaces.  The contractor shall deliver sealers, coatings, waterproofing, or other surface treatment materials to the site in their original, unopened containers with the manufacturer's labels intact, describing contents and manufacturer.

	1.06 PAYMENT
	A. Forms and rebar in place and accepted for concrete pour  50% maximum of concrete price per cubic yard.
	B. Concrete poured and forms stripped, and found acceptable to the stage of construction  35% maximum of concrete price per cubic yard.
	C. Concrete finished and found acceptable  15% of concrete price per cubic yard.


	PART 2 - PRODUCT
	2.01 MATERIALS.
	A. Portland Cement.  Standard brand of domestic Portland cement, ASTM C150, Type II, low alkali.  Do not change brand of cement during progress of work without written approval of Engineer.  For concrete exposed to sulfate-containing soils, solutions or other chemically aggressive solutions, use Type V Portland cement as specified.
	B. Normal Weight (Stone) Aggregates.  Furnish natural aggregates from approved pits, free from opaline, chert, feldspar, mica (fools gold), siliceous magnesium limestone or other deleterious or reactive substances. Conform to ASTM C33 except as modified herein. Fine aggregates shall pass a #4 sieve.  Do not use pozzolan or other additives to compensate for aggregate alkali reactivity.
	C. Admixtures.  Use one manufacturer's products throughout.  Upon Engineer's approval of use and of a particular brand or type, assure that use is reflected in mix designs. Approved manufactures are W.R. Grace and Master Builder Products.
	D. Water.  From a domestic potable source.
	E. Expansion Joint Material.  Type I, preformed sponge neoprene expansion joint filler conforming to AASHTO Designation M153.
	F. Bituminous Mastic.  For fills at specific designated locations (such as fills at precast panel lifteyes and dowel hole fills in precast concrete panels) use either HotApplied Type Joint Sealer, ASTM D1190 or ColdApplied Type Joint Sealant, ASTM D1850.  Material shall bond to concrete, prevent moisture infiltration and when set, shall be nontracking at summer temperatures.
	G. Waterstops.  Waterstops shall be produced by an extrusion process in such a manner that any cross section shall be dense, homogeneous and free from porosity and other imperfections.  They shall be symmetrical in cross-sectional shape and uniform along their length.
	H. Concrete Joint Sealants.  For sealing joints in nonwater-bearing concrete surfaces, use materials conforming with requirements specified in Section 07920, "Sealants and Caulking".  For sealing concrete joints which will be immersed or intermittently immersed in water or sewagebearing surfaces, use:  Karlee Company's "Lastex M" 100 percent solids polyurethane sealant; Mameco International's Vulkem 227, Vulkem 45, or Vulkem 245 contingent upon need for selfleveling, nonsag and atmospheric humidity at time of usage; Hunt's Seal Flex 227U Special Reservoir Grade polyurethane sealant; or equal.
	I. Dry Pack Mortar.  Dry pack mortar shall consist of by volume one part special cement, three parts sand and water.  The special cement and sand shall be combined in the proper proportions and then thoroughly mixed with the required amount of water.  The dry pack mortar shall contain only enough water to permit placing and packing and shall be mixed for the time limit as indicated by the manufacturer in advance of use.  The dry pack mortar shall be placed against thoroughly wet concrete and shall be cured by water, fog spray, sprayon membranes, sisal kraft paper, or other curing method acceptable to the District.
	J. Grout.  Grout to be applied to the concrete surface shall consist of one part Portland Cement to three parts dry, washed sand to sufficient water to allow placement, screening, and finishing.
	K. Rich Grout.  Rich grout shall consist of by volume one part Portland Cement, two parts sand and water.  The rich grout shall be mixed and cured in the same manner as required for dry pack mortar.
	L. Neat Grout.  Neat grout shall consist of Portland Cement, flyash, water and optional admixtures. Neat grout is intended to be injected under low pressure to backfill the annular space between steel casing pipes and carrier pipes.
	M. Nonshrink Grout.  Nonshrink grout shall be made with the following proportions:
	N. Nonshrink Concrete.  All nonshrink concrete shall contain one pound of nonshrink aggregate per pound of water that is in excess of two gallons per sack of cement.  Recess surface exposed to field as specified for nonshrink grout above.
	O. Nonshrink Aggregate.  Nonshrink aggregate shall be nonmetallic as produced by Master Builders, an equivalent product of Sonneborn, or a product by any other manufacturer that will meet the same ASTM requirements and equal performance.
	P. Epoxy.  Epoxies for grouting, crack repair, patching, bonding or other uses shall be as follows as manufactured by Adhesive Engineering Company, Sika Chemical Company, or equal by other manufacturer.  Throughout, use products of single manufacturer.
	Q. Liquid Curing Compound.  Use "TLF" or "Clear 225 TU" by Hunt Process Company, Burke "RezX", or equal conforming to ASTM C309 and providing no detrimental affects with deferred finishes.  On surfaces within reservoirs or other concrete structures containing potable water, use nontoxic materials which are free of odor and taste.  Provide supporting technical data.  Floor hardener treated floors shall use materials only as recommended in writing by hardener manufacturer.
	R. Sheet Curing Materials.  ASTM C171, waterproof paper, polyethylene film or white burlappolyethylene sheet, nonstaining.
	S. Vapor Barrier Membrane.  Under interior ongrade slabs of occupied areas provide lapped and sealed vapor barrier membrane using Fortiber "Moistop", "Damproof XX" by Nicolet of California, Incorporated, or equal with manufacturer's recommended polyethylene pressure sensitive tape sealant used continuously at lapped joints, penetrations and at perimeter walls or footing surfaces.  Throughout, use products and system of single manufacturer.
	T. Gasket Seal for Manhole and Wet Well Precast Concrete Members. Provide gasket seals at mating joint of precast concrete sections.  Size gaskets to suit joint dimensions, surface conditions and to assure watertight completed installation.  Seal shall consist of either compressible closed-cell neoprene rods with compatible bonding agent recommended by material manufacturer; of No. 95 extruded butyl rod and No. 2 Primer each produced by General Sealants, Incorporated, City of Industry, California; or equal nonbituminous joint sealing compressible gaskets.
	U. Synthetic Sponge Rubber Filler.  Synthetic rubber filler shall be an expanded closed-cell sponge rubber, manufactured from a synthetic polymer neoprene base.  The material shall be No. 750.3 Ropax Road Stock as manufactured by the Presstite Division of Interchemical Corporation; Bondtex as manufactured by Rubatex Corporation; or approved equal.  The size of the material shall be 25% greater in diameter than the nominal joint width.  The manufacturer's instructions for surface preparation and application shall be used as a guide for installation, except that the material shall not be installed by stretching beyond its normal length.
	V. Expansion Joint Filler.  Bituminous fiber expansion joint filler shall be in accordance with ASTM D1751.  Bituminous expansion joint material shall not be used in joints to be sealed with synthetic rubber sealing compound.
	W. Concrete Expansion Bolts/Deferred Bolting Device (D.B.D.).  Except as otherwise specified, where expansion bolts are called for on the Drawings, Parabolt Concrete Anchors as manufactured by the Molly Company, KwikBolts as manufactured by McCulloch Industries, Incorporated, or a concrete anchor by any other manufacturer that shall meet the same Federal Specification requirements and shall equal the performance, shall be used.  All bolts thus furnished and used on this project shall be manufactured of stainless steel.

	2.02 CONCRETE MIXES
	A. 28Day Compressive Strength.  It shall be the sole responsibility of the Contractor to mix, place, and cure concrete which shall be of 150 lb./cu.ft. nominal density and which shall attain the compressive strengths at 28 days as designated on Structural Drawings or in these specifications for use in various locations.
	B. Maximum Aggregate Size.  Conform to Article 2.01 B.2.  For Class "AA" concrete use 1½ inch maximum size aggregate unless otherwise designated; for Class "A" and Class "B" use 1 inch maximum size aggregate; for Class "C" and Class "D" use 3/4 inch maximum size aggregate. In no case shall the size of the coarse aggregate exceed 75% of the horizontal space between reinforcing bars or between reinforcing bars and forms.
	C. Mix Designs.  Conform with requirements of Article 1.04 "Concrete Mix Designs and Preliminary Tests".  At least 60 days before any Class concrete is to be placed, the Contractor shall submit for approval for each proposed mix a mix design made by a Civil Engineer registered in California or a Testing Laboratory approved by the District.

	2.03 CONCRETE MIXING
	A. ReadyMixed Concrete.  Unless approved otherwise in advance of batching, all concrete of a single design mix for any one day's pour shall be from a single batch plant of a single supplier.  Conform to ASTM C94, except materials, testing and mix design shall be as specified herein.  Use transit mixers equipped with automatic devices for recording number of revolutions of drum.
	B. Mixing Water Limitations.  If water is added at the batching plant, readymixed concrete shall not be held in the mixer for more than one and onehalf hours from the time the water is added.  When temperature of concrete is 85°F or above, reduce holding time to 45 minutes.  Do not deliver readymixed concrete to job with total specified amount of water incorporated therein.  Without 2½ gallons of water per cubic yard, then incorporate in mix before concrete is discharged from mixer truck.  If no water is added at the batching plant, measured quantities of water shall be added at the site and a minimum of fifteen minutes mixing given, or mixing to overcome segregation.  Adding of water shall be under observation of Inspector. Each mixer truck shall arrive at the job site with its water container full. In event container is not full or concrete tests to a greater slump than specified, the load is subject to rejection.
	C. Job Mixed Concrete.  Contractor shall obtain the approval of the District for equipment and procedures proposed for job mixed concrete.
	D. Consistency and Slump.  Adjust quantity of water so concrete does not exceed maximum slumps specified when placed or specified water/cement ratio; use minimum necessary for workability required by the part of the structure being cast.  Measure consistency of concrete in accordance with ASTM C143.  Concrete exceeding maximum slump will be rejected.


	PART 3 - EXECUTION
	3.01 PREPARATION BEFORE PLACING
	A. Forms.  Prior to placing concrete, forms shall meet the requirements of Section 03150, as approved by the Engineer.  Concrete to be poured on earthwork such as slabs or stairs on grade shall meet the same requirements for approval prior to pouring as above specified for the approval of forms.
	B. Reinforcement.  Reinforcement shall have been secured under work of Sections 03150 and 03200, and inspected and approved.  Embedded metal shall be free of old mortar, oils, mill scale, and other encrustations or coatings that might reduce bond.  Wheeled concretehandling equipment shall not be wheeled over reinforcing nor shall runways be supported on reinforcing.
	C. Wetting.  Wet wood forms sufficiently to tighten up cracks.  Wet other materials sufficiently to reduce suction and maintain concrete workability.
	D. Earth Subgrade.  Lightly dampened 24 hours in advance of concrete placing, but not muddied.  Reroll as necessary for smoothness, and remove all loose materials.
	E. Aggregate Fill Base.  Prepare same as earth subgrade.  Center 30mil plastic sheeting or roofing cap sheet on base course under indicated waterstop joints to retain mix fines within mix and prevent their percolation into base course.

	3.02 WATERSTOPS
	3.03 JOINTS IN CONCRETE
	A. Construction Joints.  Unless otherwise shown, all construction joints shall be provided with suitable keyways or other keying methods.  Clean and roughen contact surfaces of construction joints by removing entire surface and exposing clean aggregate solidly embedded in mortar matrix.  Use mechanical chipping, sandblasting, or application of surface mortar retarder followed by washing and scrubbing with stiff broom.  Cover and protect waterstops and other inserts from damage.  The hardened concrete shall be watered and kept wet for at least 24 hours before placing new concrete.  Where construction joints are not indicated on the Drawings, provide slabs and walls with construction joints at intervals not greater than 30 feet.
	B. Expansion Joints.  Provide where indicated, ½ inch width unless otherwise detailed.  Except where synthetic rubber (sealant) sealed joints are shown or specified, provide expansion joint filler and joint sealer, filler head down ½ inch to 3/4 inch and sealer finished flush with surface. At synthetic rubber sealed joints, hold filler down ½ inch unless otherwise shown, ready to receive sealant.
	C. Roof and Floor Slabs.  Pour slabs in alternating checkerboard fashion between indicated construction joints, as approved.  Slabs in place shall be cured as required elsewhere in these specifications a minimum of seven (7) days before adjoining slabs are cast.
	D. Intermediate Screed Strips.  Intermediate screed strips shall be required for all slab pours unless otherwise approved.  Such approval for the omission of intermediate screeds shall be for each individual pour and no blanket approval shall be given.
	E. Gasket Seals.  At joints between precast concrete manhole and/or wet well units, clean mating surfaces of both members.  Then within groove, place and lay continuous rod of specified compressible gasket to provide watertight installation after placement of matching tongued concrete member and compression of the gasket.
	F. Joining Existing Structures.  Where a construction joint to an existing structure requires a waterstop and none is found in the existing structure, Contractor shall join the old structure by chamfering the new concrete at the joint and filling the chamfer with specified epoxy sealant.
	G. Concrete for Buried Electrical.   Buried electrical ducts, conduits & similar type items are to be encased in Class C red colored concrete as disignated below.

	3.04 CONVEYING AND PLACING CONCRETE
	A. Do not pour concrete until reinforcing steel and forms have been inspected and approved.  Notify District not less than one full working day in advance of readiness for inspection of forms and reinforcing.  Specific approval of individual forms by the Engineer shall be obtained before ordering of concrete.  The Contractor shall give the Engineer a minimum of 24 hours notice of a scheduled concrete pour following the completion of forming. Upon inspection of the forms, reinforcing, waterstop placement, etc., the Engineer will immediately issue a written approval to pour concrete showing approval of the scheduled pour or disapproval.  In the event of disapproval, the Engineer will show the Contractor the specific deficiencies, for correction within the 24 hour period prior to the scheduled pour.  Upon notification by the Contractor of correction of deficiencies and reinspection and approval by the Engineer, the pour may proceed as scheduled.  In the event required corrections are not made, or are not approved, the disapproval of the pour shall stand and the pour shall not proceed as scheduled, but shall be rescheduled.
	i) Specification class of concrete.
	B. Weather.  Do not place concrete during rain or freezing weather unless approved measures are taken to prevent damage to concrete.  Concrete placed during periods of dry winds, low humidity, high temperatures, and other conditions causing rapid drying shall be initially cured with a fine fog spray of water applied immediately after finishing and maintained until final curing operations are started.  Also under hot weather conditions, steps shall be taken to reduce concrete temperatures and water evaporation by proper attention to ingredients, production methods, handling, placing, protection, and curing.
	C. Conveying.  Do not drop concrete from its point of release at mixer, hopper, tremies, or conveyances more than 6 feet, nor through reinforcing bars in a manner that causes segregation.  Provide form windows, tremies, elephant trunks, and equivalent devices as required.  The use of chutes for conveying or depositing concrete is not allowed except for small isolated portions of the work and only with prior approval.  Deposit concrete directly into conveyances and from conveyances to final points of repose.  Deposit concrete so that the surface is kept level throughout, a minimum being permitted to flow from one portion to another.
	D. Placing Concrete.  Concrete shall be placed and compacted within 90 minutes after water is first added to the mix, and no concrete shall be placed after there is evidence of initial set.  This placing time shall be reduced to 45 minutes when the temperature of the concrete is 85°F or above. Retempering of concrete is not allowed.
	E. Compaction.  Effective compaction shall be obtained by vibration, agitation, spading, and rodding until the concrete is free from voids, air bubbles, or rock pockets.  Vibrators shall not be used to transport concrete within the forms.  No less than one spare vibrator for each two vibrators in use on a pour, each in good working condition shall be kept on the job during pours.  One experienced workman shall be assigned to the operation of each vibrator as his only duty.  Operations not deemed to be satisfactory by the District shall be immediately corrected.
	F. Slabs.  Set screeds at maximum 8 foot centers, as approved, and verify correct elevations with instrument level, and consideration for any camber in the form.  Compact and tamp concrete to bring 3/8 inch mortar to surface, and wood float to straightedges and screeds.  Make finished surfaces level or sloped as detailed, with maximum deviation of 1/4 inch from 10 feet straightedge for exposed finishes, and there shall be no low spots to impound water.  Do not use steel or plastic floats of any kind of initial floating operations.  Unless otherwise specified, do not apply hereinafter specified finishes until surface water disappears and surface is sufficiently hardened. Remove all bleed water and laitance as it appears.
	G. Tolerances

	3.05 CURING FORMED CONCRETE
	3.06 PLACING GROUT
	A. Grout all steel bearing plates, columns, and other structural parts set to hardened concrete using nonshrink grout.  Use an approved premixed grout, adding only water in the amount recommended by the manufacturer.
	B. Generally, use driest practicable mix and pack into place so no voids remain between steel and the supporting concrete.
	C. When necessary, use sufficient water to produce a flowable mixture, and pour, first forming sand dams to retain the grout until partially set. When sufficient set is attained, remove dams and pack grout to refusal on all four sides, to eliminate voids; fill any resulting edge voids with drier mix.
	D. In all locations where the surface of the grout will be exposed to view or in an area of high humidity, nonshrink grout shall be recessed to approximately onehalf inch back of the exposed surface and the recessed area filled with cement mortar grout.

	3.07 ANCHORS, SLEEVES, STAIR NOSINGS, ETC
	A. Install in forms, in accordance with layout information provided by their suppliers, all necessary anchors, anchorage inserts, sleeves, slots, etc., required for fastening or passing the work of other Sections; also all such surface items as edge angles, manhole frames and other castings, trench cover frames or gratings, access panels, expansion joint covers, stair nosings, etc., having anchorage features requiring that they be installed before concrete is placed.
	B. All such items shall be accurately located, carefully plumbed and leveled, securely fastened in place so that alignment and level will not be disturbed during concreting, and protected from damage until concreting is completed.
	C. Provide all openings and chases in concrete, shown on the Drawings or as otherwise required.

	3.08 EQUIPMENT BASES
	A. Material.  In general, use Class "A" or Class "B" concrete as required by Article 1.04, unless otherwise specified on the Drawing.
	B. Installation of Nuts and Bolts.  Work from approved setting Drawings.  Use steel or plywood templates and apply nuts above and below, to hold bolts in vertical position.  During the course of the placement of any concrete, the Contractor shall have sufficient personnel, of whatever skill or trade required, available to check the location of all embedded anchor bolts, edge angles for grating, or any other item which may be deemed appropriate by the Engineer. This check shall be made immediately after the work has progressed to a point such that the item shall not be subject to disturbance and prior to the concrete having obtained sufficient set such that adjustment of the items, if necessary, cannot be made with unacceptable damage to the concrete.  If the operation is such that repeated checks are required, they shall be made.
	C. Size.  Generally, the size indications and dimensions of bases shown on Drawings are approximate.  The actual size, in all cases, shall be determined from the equipment furnished.  Work from approved equipment supplier's drawings.

	3.09 FINISHING FORMED CONCRETE
	A. Within 5 days following the removal of forms, the following finishing operations shall be performed.  No other finishing operations are required for permanently concealed concrete (i.e., concrete below permanent ground surface or operating water level).  When specifically approved by the Engineer, finishing of concrete may be performed by units, (i.e. a complete wall, a complete structure, etc.), in which case 10% minimum concrete payment shall be retained for the finishing operation.
	B. All exposed interior and exterior formed concrete (i.e., concrete not permanently concealed from direct visible exposure under facility operating conditions, including gallery and equipment room walls and ceilings), and all concrete to be coated in the finished structure shall, in addition to the foregoing, be BrushOff Blast Cleaned (SSPCSP763) to open all paste and air holes and to remove curing compound and dust.  It shall then be rubbed with cement of consistent color and burlap and/or with brick and water to eliminate pockets and produce reasonable smooth surfaces suitable for painting. A reasonable smooth surface shall be defined as a surface with no projections or form marks greater than 1/16 of an inch and no indentations after finishing. Chamfers and fillets shall be made straight and true, and uniform.
	C. All formed concrete within water bearing structures and not subject to Item 3.09.B shall be brush-off cleaned (SSPC-SP7) to open all paste and air holes and to remove curing compound and dust.  Alternatively, a high-pressure water spray may be used if the method is demonstrated by the Contractor to be effective in removing the curing compound and opens all defects.  The high-pressure water spray alternative must be approved by the Inspector.  
	All defects greater than ¼ inch in depth are to be filled.  Prep defects by applying by brush, a neat cement/water/latex bonding agent paste.  Defects shall then be filled by immediately applying and scrubbing in a thick 60-grit sand/cement mortar paste with a sponge rubber float.  The mortar is to fill defects only and all excess material shall be cut from the surface with the edge of a steel trowel.  Apply curing compound to all repairs.

	3.10 FINISHING SLABS AND FLATWORK
	A. Precautions.  Slabs have not been designed for heavy construction loads.  Contractor shall repair or replace damaged slabs resulting from his use of heavy equipment or loadings as directed by the Engineer.
	B. Rough Slabs.  Broom surfaces of slab after initial set of concrete leaving coarse aggregate slightly exposed.  Apply on following areas and surfaces:
	C. Monolithic Trowel Finish.  For all floor, slab, and flatwork surfaces not otherwise indicated or specified.  After surface water disappears and floated surface is sufficiently hardened, steel trowel and retrowel to smooth surface.  After concrete has set enough to ring trowel, retrowel to a smooth uniform finish free of trowel marks or other blemishes.  Avoid excessive troweling that produces burnished areas.
	D. Steel Float Finish.  Same as monolithic trowel finish, except omit second retroweling.  Apply on following area and surfaces:
	E. Swirl NonSlip Finish.  Prepare same as steel float finish, then perform final troweling with circular motion and slightly lift trowel to produce uniform swirl (sweat trowel) nonslip finishes matching sample selected by District from Contractorprepared 2foot square sample panels.  Unless otherwise specified, provide uniform coarse texture on exterior walking surfaces.
	F. Wood Float Finish.  Float to screeds.  When ready, finish with wood floats to a uniformly textured surface.  Apply on following areas and surfaces:
	G. Floor Hardener Application

	3.11 CURING SLABS AND FLATWORK
	A. Curing Period and Protection.  Maintain curing materials in proper sealed condition for minimum of 7 days (14 days on projects subject to Federal Wage Determination) after application.  Keep traffic on curing surfaces to the minimum possible, and completely off liquid compound cured surfaces. Immediately restore any damaged or defective curing media.
	B. Restriction.  Do no use liquid membraneforming curing compound within waterbearing structures, or on surfaces to receive deferred concrete or masonry, or on surfaces to receive fluidapplied protective coatings or waterproofing.
	C. Liquid MembraneForming Curing Compound.  Upon approval, and except as restricted above, use liquid curing compound for all slabs, floors, and flatwork.  On slabs having floor hardener treatment, cure such slabs in strict conformance with printed recommendations of floor hardener manufacturer.  Other special precautions may be required if concrete is exposed to freezing or otherwise adverse weather conditions during the curing period.
	D. Sheet Curing.  Use concrete curing sheet material on surfaces where liquid curing is not permitted, and on all joints sealed with pressure sensitive tape; immediately repair any tears during curing period.  Verify that surfaces remain damp for full curing period; if necessary or directed, lift sheeting and wet surfaces with clean water, and replace sheeting.
	E. Water Curing.  Alternate to either liquid curing compound or sheet curing method where approved.  Keep concrete continuously wet by ponding, sprinklers, or equivalent for entire curing period.

	3.12 FORMED STAIRS AND TREADS
	3.13 CHAMFERS AND FILLETS
	3.14 JOINTS WITH SEALANT
	A. Manufacturer's Supervision.  A technical representative of the sealant manufacturer shall be present at the time sealant operations are started to supervise and approve preparation, sealant mixing, and sealant applications procedures and applicators.  The representative shall make frequent visits to the site to ensure that sealant installations conform to the manufacturer's instructions, and shall issue a written report to District covering each visit.
	B. Crack Sealing.  Before and after backfilling of the tanks, all cracks over 0.01 inch wide in concrete surfaces of tanks and other water-containing structures shall be cutout as detailed and the groove filled with backing, primer, and sealant.
	C. Joint Sealer.  Unless specified otherwise, IGAS type joint sealer shall be used where joint depth is equal to or greater than twice the joint width.  Colma type joint sealer shall be used where the depth to width ratio is less than 2:1.
	D. Sealant.  All sealant shall be placed in strict accordance with the manufacturer's printed specifications by a firm specializing in this type of work for not less than five (5) years, or by the Contractor under direct supervision of the manufacturer's representative.
	E. Sealant Locations.  All locations where sealant is placed must be cleaned by sandblasting and be free from oil, foreign materials, and moisture.  Lower surfaces of joints shall be isolated with a bond breaker such as polyethylene, wax paper, aluminum foil or polyethylene tape.

	3.15 INSTALLATION OF PIPELINES THROUGH CONCRETE STRUCTURES
	A. Whenever a pipeline or any material terminates or extends at or through a structural wall or sump, the Contractor shall install in advance of pouring the concrete the fitting or special casting required for the particular installation.  Otherwise, prepare and submit shop/erection drawings of other installation methods and obtain approvals in advance of commencement of work.
	B. Whenever any run of pipe is installed per approved shop/erection drawings subsequent to placing of concrete, the Contractor shall accurately position the opening in the concrete for such pipelines.  Unless otherwise required, all pipes penetrating fluid containing or earth-supporting portions of the structure shall be ring flanged.

	3.16 FIELD QUALITY CONTROL
	A. Concrete Tests.  At District's expense, District's selected Testing Laboratory shall perform the concrete tests:

	3.17 WATERTIGHTNESS OF CONCRETE STRUCTURES
	A. All concrete structures designed to contain or convey fluid shall be tested for watertightness by the Contractor by filling with water to levels approximating what will be attained during operation and measuring the drop in level due to leakage, if any.  These tests shall be made under the direction of the District, and if necessary, the tests shall be repeated until watertightness is insured.
	B. Rate of filling shall be limited to minimize shockeffect to new concrete c+onstruction.  Water shall be held under each condition long enough to satisfy the District that the structures are watertight.  Structures shall be free of internal or external water leakage.
	C. The total loss of waterlevel in any basin or flume shall not exceed 1/2 inch depth in 24 hours.  Leakage shall be located and stopped and the structure again tested until this requirement is met.  If the structure does not meet the test, the Contractor shall repair or replace at his own expense, such part of the work as may be necessary to secure the desired results, as approved by the District.
	D. Regardless of the rate of leakage, there shall be no visible leakage from any concrete structure.

	3.18 ALTERATIONS AND REWORK
	3.19 REMOVAL OF EXISTING CONCRETE, MASONRY, OR GROUT
	A. Perimeter of holes or cavities shall be cut back to trueline a minimum depth of 1/2 inch.  Edges shall be feathered.
	B. Surfaces of holes or cavities shall be roughened by mechanical means to provide an aggregate-fractured surface with a 1/4 inch (minimum) profile and cleaned of a loose material and dust.
	C. A bonding agent shall be applied to all hole or cavity surfaces immediately prior to filling with repair mortar.  The bonding agent shall be Sika Corporation's "Armatec 110", Hunt Process Company's "HB Series Epoxy Mortar", or equal.
	D. Holes and cavities shall be filled with Sika Corporation's "MonoTop 611" mortar, or equal.  For placement greater than 3 inches in depth, 3/8 inch aggregate shall be added to the mortar to create a repair concrete.  Vertical surfaces shall be formed.  Horizontal surfaces, including slab overlays, shall be hand trolled and finished to match adjacent concrete.
	E. Bonding agent and repair mortar/concrete shall be mixed and installed in strict accordance with the manufacturer's printed instructions.

	3.20 QUALITY OF WORK
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	PART 1 - GENERAL
	1.01 SCOPE
	A. Work Included in This Section. Principal items include:
	B. Related Work Not Included in This Section. The following surfaces, in general, shall not be painted:
	C. In no case shall any concrete, wood, metal, or any other surface requiring protection be left unpainted or uncoated even though not specifically defined herein.

	1.02 GUARANTEE
	1.03 REFERENCE SPECIFICATIONS AND STANDARDS
	A. Without limiting the generality of other requirements of these Specifications, all cleaning, surface preparation, and coating shall conform to the applicable requirements of the referenced portions of the standards specified herein to the extent that the requirements therein specified are not in conflict with the provisions of this Section.
	B. Unless otherwise specified, all work and materials for the preparation and coating of all metal surfaces shall conform to the applicable requirements specified in the Steel Structures Painting Manual, Volume 2, Systems and Specifications, latest edition, published by the Steel Structures Painting Council.
	C. The following referenced surface preparation specifications of the Steel Structures Painting Council shall form a part of this Section.
	D. Quality Assurance. Evaluation of surface preparation for ferrous metals will be based upon SSPC-Vis l ASTM Designation D220 and "Standard Methods of Evaluating Degree of Rusting on Painted Steel Surfaces", SSPC-Vis 2 ASTM Designation D 6l0.

	1.04 COMPLIANCE WITH ENVIRONMENTAL REGULATORY REQUIREMENTS
	A. Contractor shall comply with all current federal, state, and local environmental laws and regulations, including, but not limited to the laws and regulations of the U.S. Environmental Protection Agency (USEPA), the California Air Resources Board (CARB), and the South Coast Air Quality Management District (SCAQUMD).

	1.05 SUBMITTALS
	A. Samples
	B. Coating Materials List
	C. Product Data Sheets and Material Safety Data Sheets.  Contractor shall submit paint and coatings material manufacturers' printed technical data sheets for products intended for use in each of various paint and coating systems. Data sheets shall fully describe material as to its intended use, make-up, recommended surface preparation and application conditions, primers, material mixing and application (including recommended dry mil thickness), precautions, safety and maintenance cleaning directions.

	1.06 PROTECTION OF WORK
	1.07 RIGHT OF REJECTION
	1.08 JOB CONFERENCE

	PART 2 - PRODUCTS
	2.01 GENERAL
	2.02 PAINT AND COATING MATERIALS
	A. Definitions.  The term "coating materials", as used herein, shall include enamels, paints, sealers, epoxy resins, stains, and all other paints and protective coatings, excepting galvanizing, whether used as a pretreatment, primer, intermediate coat, or finish coat.
	B. General
	C. Compatibility. Only compatible materials shall be used in the Work. Particular attention shall be directed to compatibility of primers and finish coats. If necessary, subject to review of the Owner, a compatible barrier coat shall be applied between all existing prime coats and subsequent field coats to ensure compatibility.
	D. Colors. All colors and shades of colors of all coats of paints and protective coating material shall be as selected by the Owner. Each coat shall be of a slightly different shade, as directed by the Owner, to facilitate inspection of surface coverage of each coat.

	2.03 SERVICE CONDITION A
	A. Surface Preparation. All metal surfaces shall be field sandblasted in accordance with Steel Structures Painting Council Specification SSPC-SPl0 (Near White Blast Cleaning). An anchor profile of not less than 2 mils, as determined by a profile comparator, shall be attained. Weld surface, edges, and sharp corners shall be ground to a curve and all weld splatter removed, and all welds neutralized with thinner.
	B. Application. Application shall be in strict conformance with the manufacturer's printed recommendations. All sharp edges, nuts, bolts, or other items difficult to coat shall receive a brush-applied coat of the specified coating prior to application of each coat.
	C. Coating System A. Except as otherwise noted, the prime coat shall have minimum dry film thickness of 10 mils; and the final coat, 10 mils. The total system shall have a minimum dry film thickness of 20 mils.

	2.04 SERVICE CONDITION B
	A. Surface Preparation. All surfaces shall be free of dirt, dust, grease, or other foreign matter before coating. Surfaces, except galvanized, shall be cleaned in accordance with the Steel Structures Painting Council Specification SSPC-SP7 (Brush-Off Blast Cleaning). Weld surfaces, edges, and sharp corners shall be ground to a curve and all weld flux and splatter removed, and all welds neutralized with thinners prior to coating application.
	B. Application. Application shall be in strict conformance with the manufacturer's printed recommendations. All sharp edges, nuts, bolts, or other items difficult to coat shall receive a brush-applied coat of the specified coating prior to application of each coat.
	C. Coating System B. Except as specified below, the prime coat shall have a minimum thickness of 1.5 mils and two or more finish coats minimum total dry film thickness of 4.5 mils. The total system shall have a minimum of 6.0 mils.

	2.05 SERVICE CONDITION C
	A. Surface Preparation. All metal surfaces shall be sandblasted in accordance with Steel Structures Painting Council Specification SSPC-SP10 (Near White Metal Blast Cleaning). An anchor profile of not less than 2 mils as determined by a profile comparator shall be attained. Weld surface, edges and sharp corners shall be ground to a curve and all weld splatter removed.
	B. Application. Application shall be in strict conformance with the manufacturer's recommendations. A minimum of l2 hours time is required before additional coats may be applied to the prime coat, two hours for the intermediate coat, and two hours for the finish coat.
	C. Coating Systems C. Except as hereinafter specified, the prime coat shall have a minimum dry film thickness of 3.0 mils; the intermediate coat, 4 mils; and the final coat, 2 mils. The total system shall have a minimum dry film thickness of 9.0 mils.

	2.06 SERVICE CONDITION D
	A. Surface Preparation.  All concrete surfaces shall be aged for 30 days prior to application. All surfaces shall be cleaned of all dirt, dust, form oil, curing compounds, and other deleterious compounds. In general, the concrete shall have a slight texture, be free of pockets and cavities, and be tightly adherent, not powdery. All hollow areas, bug holes, honeycombs, and voids shall be blasted clean and filled in accordance with Section 03300. All fins, form marks, protrusion and rough edges shall be ground off to provide a smooth, continuous surface of suitable texture for proper adhesion of coating. Horizontal surfaces shall be etched with a 15 to 20 percent solution of muriatic acid and thoroughly rinsed with clean water. Vertical walls shall be cleaned by brush blasting (NACE #4 or SSPC-SP763). Prior to coating, all surfaces shall be tested per ASTM D 4263. All surfaces shall be completely dry before application of the coating. After concrete repair, fill all voids with coating manufacturer's approved epoxy putty or filler.
	B. Application.  Application shall be in strict conformance with the manufacturer's printed recommendations. All coats shall be applied within 24 hours of the previous coat.
	C. Coating System D.  The prime coat shall have a minimum dry film thickness of 6 mils and two finish coats shall have a minimum total dry film thickness of 16 mils. The total system shall have a minimum dry film thickness of 22 mils.

	2.07 SERVICE CONDITION E
	A. Surface Preparation. All concrete surfaces shall be aged for 30 days prior to application. All surfaces shall be cleaned of all dirt, dust, form oil, curing compounds, and other deleterious compounds. In general, the concrete shall have a slight texture, be free 
	B. Application. Application shall be in strict conformance with the manufacturer's recommendations. Allow a minimum of two hours between coats.
	C. Coating System E. First and second coats shall have a minimum dry film thickness of 4.0 mils each. The top coat, minimum dry film thickness shall be 1.5 mils. The total system shall have a minimum dry film thickness of 9.5 mils.

	2.08 SERVICE CONDITION F
	A. Surface Preparation. Lightly sand pipe and wipe with a solvent to degrease and clean surface.
	B. Application. Application shall be in strict conformance with manufacturer's printed recommendation.
	C. Coating System F. Two (2) coats having a total dry film thickness of 8.0 mils.

	2.09 SERVICE CONDITION G
	A. Surface Preparation. All rust, scale, dust, and foreign matter removed by power or hand tool cleaning.
	B. Application. Application shall be in strict accordance with manufacturer's recommendation.
	C. Coating System G. The system shall have a total thickness of 25 mils and shall consist of the following:

	2.10 SERVICE CONDITION H
	A. Rust-Oleum Systems:
	B. Engard Systems:
	C. Tnemec Systems:

	2.11 SERVICE CONDITION I
	A. Surface Preparation. All concrete surfaces shall be aged for 30 days prior to application. All surfaces shall be cleaned of all dirt, dust, form oil, curing compounds, and other deleterious compounds. In general, the concrete shall have a slight texture, be free of pockets and cavities, and be tightly adherent, not powdery.  All hollow areas, bug holes, honeycombs, and voids shall be blasted clean and filled in accordance with Section 03300. All fins, form marks, protrusion and rough edges shall be ground off to provide a smooth, continuous surface of suitable texture for proper adhesion of coating. Horizontal surfaces shall be etched with a 15 to 20 percent solution of muriatic acid and thoroughly rinsed with clean water. Vertical walls shall be cleaned by brush blasting (NACE #4 or SSPC-SP763). Prior to coating, all surfaces shall be tested per ASTM D 4263. All surfaces shall be completely dry before application of the coating. After concrete repair, fill all voids with coating manufacturer's approved epoxy putty or filler.
	B. Application. Application shall be in strict conformance with the manufacturer's printed recommendations. The applicator shall be a licensed applicator by the coating manufacturer. The finished coating shall be spark tested and all holidays repaired.
	C. Coating System I. Except as otherwise noted, the prime coat on metal surfaces shall have a minimum thickness of 2.0 mils and a maximum thickness of 3.0 mils. The finish coat on a non-abrasive metal surface shall be 30 mils and in an abrasive area shall be 40 mils. The prime coat on concrete surfaces shall have a minimum thickness of 3.0 mils and a maximum thickness of 5.0 mils. A minimum cure time of 12 hours is required.  The finish coat on the concrete shall be applied within 36 hours of the application of the primer and should be performed as recommended by the manufacturer. The finish coat shall be 65 mils minimum thickness.

	2.12 ARCHITECTURAL PAINT FINISHES
	A. Manufacturer. Unless otherwise noted, products listed below are the products of the Dunn-Edwards Corporation and Sinclair Paints. Reviewed equivalent products of Ameritone Co. will be acceptable.

	2.13 MISCELLANEOUS COATINGS
	A. Hydrants, indicator post, traffic posts, guard rails and ladders shall be safety yellow, matching OSHA Safety Yellow Color and using specified Coating System "B".
	B. Handwheels and operating handles of all valves and equipment shall be safety red, matching OSHA Safety Red Color, using, contingent upon exposure, Coating System "B" in non-corrosive atmosphere and Coating System "C" in corrosive atmosphere and high humidity exposures.
	C. Interior pipe insulation shall be finished with solvent paint system equal to Rust-Oleum's primer No. 2764 and "New Color Horizon" finish coat in color selected by Owner. Metal-protected exterior pipe insulation shall be coated with System "B".

	2.14 PATCH COAT FOR GALVANIZED SURFACES
	2.15 PRIMER OVER BITUMINOUS COATING

	PART 3 - EXECUTION
	3.01 MANUFACTURER'S RECOMMENDATIONS
	3.02 DELIVERY AND STORAGE
	3.03 SAFETY REQUIREMENTS
	A. Protective Equipment. Respirators shall be worn by all persons engaged in, and assisting in, spray painting. In addition, workers engaged in or near the Work during sandblasting shall wear eye and face protection devices meeting the requirements of ANSI Z87.l latest revision, and approved OSHA Regulations for sandblasting operations and approved air-purifying, half-mask or mouthpiece respirator with appropriate filter.
	B. Ventilation. Where ventilation is used to control potential exposure to workers as set forth in Section l9l0.94 of the OSHA Regulations for Construction, ventilation shall be adequate to reduce the concentration of the air contaminant to the degree that a hazard to the worker does not exist. Methods of ventilation shall meet the requirements set forth in ANSI Z9.2, latest revision.
	C. Sound Levels. Whenever the occupational noise exposure exceeds the maximum allowable sound levels as set forth in Table D2, Permissible Noise Exposures, in Section l926.52, of the OSHA Regulations for Construction, ear protective devices shall be furnished and used. Ear protective devices inserted in the ear shall be fitted or determined individually, by competent persons. Plain cotton is not an acceptable protective device.
	D. Storage and mixing of coating materials shall be performed only in those areas designated by the Owner.
	E. Cloths and cotton waste that might constitute a fire hazard shall be placed in closed metal containers or destroyed at the end of each work day.

	3.04 STORAGE, MIXING, AND THINNING
	3.05 WORKMANSHIP
	A. Skilled craftsmen and experienced supervision shall be used on all Work.
	B. All paint and coatings shall be applied in a workmanlike manner so as to produce an even film of specified uniform thickness. Edges, corners, crevices, and joints shall receive special attention to ensure that they have been thoroughly cleaned and that they receive an adequate thickness of paint. The finished surfaces shall be free from runs, drops, ridges, waves, laps, brush marks, and variations in color, texture, and finish. The hiding shall be so complete that the addition of 

	3.06 PREPARATION FOR PAINTING AND PROTECTIVE COATING
	3.07 ITEMS NOT TO BE COATED
	3.08 SANDBLASTING
	A. All sandblasting shall be done in strict accordance with the referenced specifications of the Steel Structures Painting Council.
	B. When items are to be shop primed or shop primed and finish coated in the shop, surface preparation shall be as specified in this Section. The Owner shall have the right to witness, inspect, and reject any sandblasting done in the shop.
	C. When sandblasting is done in the field, care shall be taken to prevent damage to structures and equipment. Pumps, motors, and other equipment shall be shielded, covered, or otherwise protected to prevent the entrance of sand. No sandblasting may begin before the Owner inspects and reviews the protective measures.
	D. After sandblasting, dust and spent sand shall be removed from the surfaces by brushing or vacuum cleaning.

	3.09 APPLICATION OF ARCHITECTURAL PAINT FINISHES
	A. Surface Preparation
	B. Application

	3.10 APPLICATION OF PROTECTIVE COATINGS
	A. Shop Coating. Fabricated metalwork and equipment which requires coating may be shop primed before fabrication with specified primer. Any such work delivered to the job site with any other shop coat shall have this coating removed and the specified coating applied in the field. Manufactured equipment with approved corrosion resistant factory finishes and galvanized finishes shall be exempt from this requirement.
	B. Application of Field Coatings
	C. Time of Coating
	D. Thickness of Coating. The dry film mil-thickness specified shall be achieved and verified for each coat.

	3.11 TESTING AND INSPECTION
	A. Inspection Devices. The Contractor shall furnish, until final acceptance of coating and painting, inspection devices in good working condition for detection of holidays and measurement of dry-film thickness of coatings and paints. The Contractor shall also furnish U.S. Department of Commerce, National Bureau of Standards certified thickness calibration plates to test the accuracy of dry-film thickness gauge and certified instrumentation to test accuracy. Dry-film thickness gauges shall be made available for the Inspector's use at all times until final
	B. The Contractor shall conduct film thickness measurements and electrical inspection of the coated surfaces with equipment furnished by him and shall recoat and repair as necessary for compliance with the Specifications.
	C. After repaired and recoated ferrous metals areas have cured, final inspection tests will be conducted by the Owner or the Owner's Representative. Coating thicknesses specified in mils on ferrous substrates will be measured with a nondestructive magnetic type dry-film thickness gauge such as the Elcometer, manufactured by Gardner Laboratories, Inc. Discontinuities, voids and pinholes in the coatings will be determined with a nondestructive type electrical holiday detector. Epoxy coatings and other thin film coatings will be checked for discontinuities and voids with a low voltage detector of the wet-sponge type, such as Model Ml as manufactured by Tinker and Rasor. Use a non-sudsing type wetting agent, such as Kodak Photo-Flo, which shall be added to the water prior to wetting the sponge. A high voltage, low current, spark type detector such as Model EP, manufactured by Tinker and Rasor, will be used for electrical inspection of only coat tar enamel. Tape type coatings will be inspected for holidays using a device designed for use in detecting such flaws. All pinholes shall be marked, repaired in accordance with the manufacturer's printed recommendations and retested. No pinholes or other irregularities will be permitted. Wide film thickness discrepancies shall be measured and verified with a micrometer or other approved measuring instrument.  Coatings not in compliance with the Specifications will not be acceptable and shall be replaced and reinspected at Contractor's expense until the Specifications are met.
	D. On non-ferrous surfaces, dry film thickness readings shall be taken at random locations with a Tooke Gauge at the rate of approximately five readings per l00 square feet of surface. Groove cut into coating shall be repaired by application of all coats of paint or coating film being tested. The average of all readings for a given area or surface shall be within required dry film thickness range and no individual reading shall be more than 20 percent below the recommended dry film thickness. Any areas that are found to be below standard shall be marked and recoated to obtain proper film thickness.
	E. Warranty Inspection. Warranty inspection shall be conducted during the eleventh month following completion of all coating and painting Work. All personnel present at the Pre-Job Conference shall attend this inspection. All defective Work shall be repaired in accordance with this Specification and to the satisfaction of the Owner or his appointed representative.

	3.12 CLEAN UP
	A. Upon completion of the Work, staging, scaffolding, and containers shall be removed from the site or destroyed in an approved manner. Paint spots, oil, or stains upon adjacent surfaces shall be removed.
	B. The Contractor shall clean the site in accordance with the requirements for "Cleaning Up" in the General Conditions.

	3.13 PAINT AND COATING SCHEDULE
	A. General. The following schedule shall indicate the coating system to be used. The list shall not be construed as a complete list of all surfaces to be coated but rather as a guide as to the application of the various coating systems. All surfaces shall be painted except those specifically deleted herein. The Owner shall select the colors. Where reference is made to ferrous metal in this schedule, it shall not include stainless steel.
	B. Color Identification. All exposed and/or unburied pipe, including steel, copper and brass tubing, galvanized pipe, polyvinyl chloride pipe, fiberglass reinforced pipe, and stainless steel pipe, shall be identified by color to show its use/function. Color bands of an approved tape type may be used on PVC, FRP, and stainless steel pipe and all other pipe not readily susceptible to painted finish. Bands shall be adhesive type with extra strength and suitable for continuous duty at 250 degrees F. All markers shall have a protective silicone film.
	C. Process Valve Identification. After the painting of process piping is complete, the Contractor shall stencil the tag numbers, as supplied by the Owner, of all valves on the pipe adjacent to the valve for pipe 2 inches and over. Characters shall be one inch high minimum and shall be oriented to be visible from the valve operating position. When the valve has extended operator shaft or chain operator, the number shall be placed both at the operating position and at the valve if practicable. The latter requirement does not apply if the valve is buried or in a pit. Valves in pipes under 2 inches shall have characters as large as the pipe will permit or at the Owner's option, on an adjacent surface. Characters shall be preferably white; however, if this would not provide sufficient contrast to the pipe, the Owner may select another color. Paint used shall be of the same type and quality as used for painting the pipe.
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	B. EXCEPTION to subsection (a)(1)(F)(2.): Where there are less than 5 employees, and only one toilet facility is provided, the required washing facility may be located inside of the toilet facility.
	C. EXCEPTION to subsection (a)(1): Mobile crews having readily available transportation to a nearby toilet and washing facility.
	D. WASHING FACILITIES FOR HAZARDOUS SUBSTANCES.  Where employees are engaging in the application of paints, or coatings, or in other operations involving substances which may be harmful to the employees, washing facilities shall be provided in near proximity to the worksite and shall be so equipped as to enable employees to remove such substances. Facilities provided to comply with this requirement shall at all times:
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	1.04 DIFFERING OPINIONS
	A. Upon receipt of a written notice from the District regarding an issue in question, (see Standard Form Exhibit “A”), the contractor shall not start or continue the measure, procedure, equipment, or devices, or expose employees to associated hazards until the differences have been resolved.
	B. Upon resolution of the differing opinions, either with or without input from an independent professional safety engineer, Certified Safety Professional (CSP), or other safety expert, the questionable measure, procedure, equipment, or device shall be brought into conformance with the written agreed-upon solution.  Only personnel required to complete remedial work shall be exposed to the associated hazard, and then only in a manner conforming to all safety requirements.
	C. Obtaining engineering data or retaining the services of an independent professional engineer to assist in resolving the issue(s) remains a contractor responsibility.
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	1.12 INVESTIGATION/REPORTING
	A. Serious accident/incidents shall be reported immediately to the District and appropriate contractor field supervisor.  Providing or obtaining appropriate medical and emergency assistance and notification of coroner, safety, and law enforcement agencies, and family members remain a contractor responsibility.  Except for rescue and emergency measures, the scene of the accident/incident shall not be disturbed or the operation resumed until authorized by District.  The contractor shall assist and cooperate fully with the District in conducting the investigations of the accident/incident and assure availability of all information, personnel, and data pertinent to the investigation.  The contractor shall, when ordered by the District, conduct or have conducted a separate and complete independent investigation of the accident/incident, and submit a comprehensive report of findings and recommendations to the District.  
	B. Nonserious accident/incidents will be reported immediately to the contractor’s supervisor delegated authority to arrange for medical assistance and/or investigate the accident/incidents.  Immediately following arrangements for required medical assistance, the responsible supervisor will investigate the accident/incident.  Within three working days following the accident/incident, the contractor will submit to the District, a completed Contractor’s Report of Recordable Injury/Illness (see Exhibit “C”) for all personal injuries, and a comprehensive narrative report for property damage accidents.
	C. Potentially serious accident/incidents shall be reported immediately to the District. The contractor’s involved equipment and/or worksite shall remain secured until the contractor has completed an acceptable comprehensive investigation.  Within five days following the investigation, a detailed written investigation report will be submitted to the District.
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