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1.0 GENERAL 

 
LOCATION OF WORK 
 
The project is located in the State of Arizona within the Colorado River Indian Tribes (CRIT) reservation 
boundaries and within the urban boundary of the Town of Parker, Arizona.  
 
PROPOSED WORK 
 
The work on this project includes the installation underground handholes, conduit, pedestals, fiber optic 
cable, passive optical network (PON) cabinets, telecom cabinet, splicing, and testing activities to provide 
highspeed broadband connectivity to grant funded premise points. 
 
CONTRACT TIME 
 
The Contractor shall prepare a project schedule and complete construction activities within the duration 
approved by Colorado River Indian Tribes (CRIT), no more than 180 days. This includes time to secure 
necessary materials for the project, as well as splicing and testing of the fiber. If additional time is needed 
based on ordering delays or shortage of materials, the Contractor shall request additional time and submit 
a revised project schedule to complete the project. Revised schedules will need to be approved by CRIT or 
the Engineer. 
 
SPECIFICATIONS HIERARCHY 
 
All construction related to the installation of the fiber optic equipment shall be done in accordance with the 
following documents: 
 

1. Construction Addenda 
2. These Construction Specifications 
3. Project Plans 
4. Rural Utility Service (RUS) (applicable specifications as they apply) 

 
NOMENCLATURE 
 
Any and all reference to the term “Engineer” shall refer to the Field Representative assigned by CRIT. 
 
INTERPRETATION OF QUANTITIES IN PROPOSAL 
 
The quantities appearing in the proposal are approximate only and are to be used for the comparison of 
bids. Payment to the Contractor will be made only for the actual quantities of work performed and accepted 
or materials furnished in accordance with the contract at the unit bid price in the proposal.  
 
After the contract is awarded the quantities of work listed by any pay item, or all pay items, may be increased 
or decreased by a reasonable amount at the discretion of CRIT, without in any way invalidating the unit bid 
price. 
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EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE WORK 
 
The bidder shall examine the site of the proposed work and all documents pertaining to the work. It is 
mutually agreed that the submission of a proposal shall be considered prima facie evidence that the bidder 
has made such examination and is familiar with the character, quality and quantity of the work to be 
performed and material to be furnished.  
 
The field conditions set forth shall not constitute a representation or warranty expressed or implied that 
such conditions are existent. Bidders shall make their own investigations and form their own estimates of 
the site conditions.  
 
After the submission of the proposal, no complaint or claim that there was any misunderstanding as to the 
quantities, conditions or nature of the work will be entertained. 
 
WITHDRAWAL OR REVISION OF PROPOSAL 
 
Any bidder may withdraw or revise a proposal after it has been deposited with CRIT, provided such request 
is received by CRIT, in writing, before the time specified for opening proposals or as stipulated herein. 
 
AWARD OF CONTRACT 
 
Once acceptance of a proposal is delivered to the successful bidder within the times noted above, or at any 
time thereafter before such proposal has been withdrawn, the bidder shall execute and deliver a contract 
in the prescribed CRIT template form, within 10 days after receipt of such notice. Concurrently with the 
contract, the Contractor shall submit all documentation required to enable the agency to execute the 
contract. The CRIT contract template will be issued to the awarded bidder upon notice of award. 
 
CANCELLATION OF AWARD 
 
CRIT reserves the right to cancel the award of any contract at any time before the execution of said contract 
by all parties, without any liability against CRIT. 
 
PLANS AND SHOP DRAWINGS 
 
The Contractor shall submit, for review, a proposed schedule of shop drawings and product data submittals. 
The schedule will show the needed response date for each submittal and will indicate the relationship of 
the submittal to the project construction schedule.  
 
The Contractor shall submit five (5) hard copies of each shop drawing OR digital copy to the Engineer for 
review. Each submittal shall be numbered sequentially and shall be submitted in accordance with the 
schedule established in conjunction with CRIT so as to cause no delay in the work schedule. The Contractor 
shall certify, by stamp or letter, that he has reviewed and approved the submittal and that it conforms to the 
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requirements of the contract documents. If this certification is not included, the submittal will be returned 
without action.  
 
At the time of each submittal, the Contractor shall define and delineate in writing, separate from the 
certification, any deviations from the contract documents. If the Engineer accepts this deviation, he will 
authorize the deviation by issuing a change order or if the deviation is minor by endorsement to the letter. 
  
The Engineer will review and return the submittals in accordance with the previously established response 
date. The review will be only for conformance with the design concept of the work and for compliance with 
the information contained in the contract documents. The review of a specified item, as such, will not 
indicate review of the assembly in which the item functions. Review by the Engineer will not relieve the 
Contractor from responsibility for any errors or omissions in the submittals nor from his responsibility for 
complying with the contract documents. The only exception is deviations accepted in accordance with the 
preceding paragraph.  
 
If the submittal is acceptable, one (1) copy with each page stamped “Furnish as Submitted” will be returned 
to the Contractor. The Contractor shall submit additional copies (as required) to the Engineer.  
 
If the Engineer determines that the submittal requires corrections or is to be rejected, one (1) copy stamped 
“Furnish as Noted” or “Revise and Resubmit” will be returned to the Contractor. The Contractor will submit 
five (5) corrected or new copies.  
 
The copy stamped “Furnish as Submitted,” returned to the Contractor, will become a part of the contract 
documents and will be kept at the job site. Any work done prior to the receipt of this review will be at the 
Contractor’s risk and expense.   
 
CONFORMITY WITH PLANS AND SPECIFICATIONS 
 
All work performed and all materials furnished shall be in conformity with the plans or indicated in the 
specifications.  
 
In the event the Engineer finds the materials or the finished product in which the materials are used not in 
conformity with the plans and specifications, but that reasonably acceptable work has been produced, he 
shall then make a determination if the work shall be accepted and remain in place. In this event, the 
Engineer will document the basis of acceptance by contract modification, which will provide for an 
appropriate adjustment in the contract price for such work or materials, as he deems necessary to conform 
to his determination based on engineering judgment.  
 
In the event the Engineer finds the materials or the finished product in which the materials are used or the 
work performed are not in conformity with the plans and specifications and have resulted in an inferior or 
unsatisfactory product, the work or materials shall be removed and replaced or otherwise corrected by the 
Contractor at no additional cost to CRIT.  
 
In all instances wherein the items and/or specifications require installation or construction in accordance 
with either manufacturers’ or suppliers’ recommendations and/or instructions, said recommendations and/or 
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instructions shall be submitted with the applicable portion clearly marked for approval prior to the 
commencement of work on that item or portions of the contract. 
 
COORDINATION OF PLANS AND SPECIFICATIONS 
 
The Contractor shall take no advantage of any apparent error or omission in the plans or specifications. In 
the event the Contractor discovers such an error or omission, he shall immediately notify the Engineer. The 
Engineer will then make such corrections and interpretations as may be deemed necessary for fulfilling the 
intent of the plans and specifications. 
 
COOPERATION WITH UTILITIES 
 
The Contractor shall contact Arizona 811 at least 48 hours in advance and notify interested utility owners 
prior to start of construction activities so that the utility company has an opportunity to field mark exact 
location of the underground facilities. The Contractor shall resolve all problems with the utility owners 
concerned.  
 
Water lines, gas lines, wire lines, service connections, water and gas meter boxes, water and gas valve 
boxes, light standards, cableways, signals and all other utility appurtenances within the limits of the 
proposed construction which are to be relocated or adjusted are to be moved by the owners at their expense 
except as otherwise provided for in the construction specifications or as noted on the plans. In the event an 
existing service is found to be in a materially different location than shown on the plans and requires 
additional or more costly work on the part of the Contractor, the Contractor shall notify the Engineer 
immediately for resolution. 
 
It is understood and agreed that the Contractor has considered in his proposal all of the permanent and 
temporary utility appurtenances in their present or relocated positions as shown on the plans and that no 
additional compensation will be allowed for any delays, inconvenience, or damage sustained by him due to 
any interference from the said utility appurtenance or the operation of moving them. If delays are 
encountered because utility owners have not relocated or adjusted their facilities, the Contractor shall notify 
the Engineer and the contract time may be adjusted. 
 
It shall be the responsibility of the Contractor to ascertain the need for bracing or shoring of utility poles 
during the construction of the project and no additional compensation will be allowed for such bracing or 
shoring.  
 
In general, the contract will indicate various utility items, certain of which are to be relocated or adjusted by 
the utility owner and others by the Contractor. Any work performed by the Contractor for any utility company, 
separate from the contract shall be paid for by the utility company and will not be a part of the agency 
contract. 
 
In the event of any damage to or dislocation of any underground facility, the Contractor responsible for the 
excavation operation shall immediately notify the owner of such facility and shall not attempt to repair any 
facility, except those intended for the conveyance or storage of water and sewage. The excavation shall be 
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left open until the arrival of representatives of the owner. The owner will dispatch its representative promptly 
to examine the underground facility and, if necessary, make repairs. 
 
If any utility service is interrupted as a result of accidental breakage, the Contractor shall promptly notify 
the proper authority and shall cooperate with the said authority in the restoration of service. No work shall 
be undertaken around fire hydrants until provisions for continued service have been approved by the local 
fire authority. The Contractor shall expose all underground utilities and structures, which might interfere with 
the construction of the project, in order to permit survey location prior to construction.  
 
The Contractor shall assume full responsibility for damages to any underground facility/utility as a result of 
failing to obtain information as to its location, failing to excavate in a careful and prudent manner or failing 
to take measures for protection of the facilities/utilities. The Contractor is liable to the owner of the 
underground facility/utility for the total cost of the repair. 
 
During the design phase, Arizona 811 was contacted to identify entities that have facilities present within 
project area. The facilities below with contact representatives were identified to be present in the project 
area. No relocations or adjustments to existing utilities are anticipated as part of the project. 
 

Utility Company Contact Name Phone/Email Utility 
ADOT  Robert Ortiz 928-285-8616 Culverts, Storm, Drains 
APS APS Locate Dept 602-493-4225 Electric 
EPCOR Shay Thorton 928-662-7312 Water 
Frontier Communications Mike Giles 435-452-1397 Telecommunications 
SuddenLink Communications Sanford Yazzie 928-606-2464 Telecommunications  
Southwest Gas   Jack Jolly 213-217-7663 Irrigation 
Town of Parker Chad Swanson 928-846-7077 Storm Drains, Water 
AZ & CA Railroads Lucas Marler 602-321-6537 Electric 
Buckskin Sanitary District Pam Stark 928-667-7197 Sewer 
Colorado River Sewage System 
Joint Venture  

Tom Stuflick 928-669-9821 Sewer 

Environmental Technology Inc Garrett Tabor gtabor@entech-
us.com 

Monitoring Wells  

Wecom Inc Chris Gallo  702-232-2844 Telecommunications 
 Supplemental Utility Coordination in Close Proximity as Applicable  
Big River Development 
Enterprises-Water Company 

Curtis Martin Curtis.martin@crit-
nsn.gov  

Water 

Bureau of Indian Affairs-
Colorado River Agency 
Electrical Services 

James Crum James.crum@bia.gov  Electric 

Western Area Power Authority   Electric 
 
Due to the proprietary nature of the project, limited utility reviews were conducted. As such, the information 
below represents the ongoing utility due diligence conducted during the design phase. The contractor shall 
conduct independent utility field locates prior to construction activities to identify underground facilities 
located in the project area. 

mailto:Curtis.martin@crit-nsn.gov
mailto:Curtis.martin@crit-nsn.gov
mailto:James.crum@bia.gov
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ADOT: Engineer requested facilities from ADOT. Engineer added facilities to the base files as of 02/20/2026.  
 
APS: Engineer requested plans on 02/02/2026 engineer add facilities to the base file as of 03/10/2026. 
 
EPCOR: Engineer requested facilities from EPCOR. Engineer received a written confirmation of no facilities 
in the area as of 02/20/2026.  
 
Frontier Communications: Engineer requested facilities from Frontier. Engineer provided frontier with 
supplementary project area maps. Frontier has not provided maps as of 03/24/2026. 
 
SuddenLink: Engineer requested facility maps from SuddenLink. Suddenlink has not responded as of 
03/24/2026. 
 
Southwest Gas: Engineer requested facilities from Southwest Gas through their online portal. Engineer 
has added facilities to plans as of 05/21/2026.  
 
Town of Parker: Engineer requested facilities from Town of Parker. Engineer added facilities to project as 
of 02/20/2026.  
 
AZ & CA Railroads: Engineer requested facilities from AZ & CA Railroads. Engineer received notice that 
they are unable to provide plans but shared a link where plans they could be found if applicable as of 
03/05/2026. Engineer has added facilities to plans as of 05/21/2026.   
 
Buckskin Sanitary District: Engineer requested facilities from Buckskin. Buckskin confirmed no facilities 
in the area as of 03/05/2026.   
 
Colorado River Sewage: Engineer requested facilities from Colorado River Sewage. Number is 
disconnected. as of 03/24/2026. 
 
Environmental Technology Inc: Engineer added their facilities as of 02/26/2026 
 
Wecom Inc: Engineer requested facilities from Wecom. Engineer added facilities to project as of 
02/26/2026. 
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PERMIT CORDINATION 

It is the duty of the Contractor to determine that all necessary permits have been obtained. The Contractor 
shall, at the Contractor’s own expense, obtain all the required permits, which have not been furnished. The 
Contractor shall comply with all permit requirements until the contract is completed or the permit is closed 
out or transferred. The Contractor shall be responsible to close out all permits except those authorized by 
an applicable special provision to be transferred. 
 
In all cases, the Contractor or the person supervising the authorized work shall notify the appropriate permit 
agency so as to ensure proper inspection by the agency concerned. 
 
The agencies that require permit coordination are as follows: 
 

1) Colorado River Indian Tribes 
2) Arizona Department of Transportation 
3) Town of Parker 
4) Arizona and California Railroad 
5) Bureau of Indian Affairs 

 
WORK HOURS 
 
The Contractor shall conduct the work at all times in such a manner and sequence that will assure the least 
interference with traffic and inconvenience to the public. The Engineer may require the Contractor to finish 
a section on which work is in progress before work is started on any additional sections if the opening of 
such section is essential to public convenience.  
 
Working hours are considered Monday through Friday 8am to 5pm. Except in emergencies endangering 
life or property, written permission shall be obtained from the Engineer to perform any work after regular 
working hours, on weekends, or legal holidays. Prior to the start of such work, the Contractor shall arrange 
with the Engineer for the continuous or periodical inspection of the work, surveys and tests of materials, 
when necessary.  
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2.0 CONSTRUCTION RECORD DRAWINGS AND CERTIFICATION 
 
CONSTRUCTION RECORD DRAWINGS 
 
The Contractor shall prepare and maintain a set of working record drawings that are continuously updated 
to reflect any and all field adjustments, changes, additions, deletions, etc. as they occur during the course 
of constructing the project. 
 
The record drawings will be prepared from a complete full size (22 x 34 inch) set of construction drawings, 
printed on white opaque-bond paper. 
 
The record drawings shall clearly show all differences between the contract work as designed, and as 
installed, as well as work added to or deleted from the contract. 
 
The Contractor shall maintain one full size set of record drawings at the job site. These shall be kept legible 
and shall be available for inspection by CRIT or it’s representative at all times. All changes in the contract 
work, or work added, shall be shown in red. The words “RECORD DRAWINGS” with the date shall appear 
in the lower right area of each sheet. 
 
The record drawings shall contain lateral offset of installed conduit and handholes from back of curb and 
shall indicate location of all splice points. If curb does not exist, the lateral offset shall be from the edge of 
pavement. For aerial installations, the record drawings shall contain the actual length of cable attached 
between poles to the nearest foot. 
 
The Contractor shall submit the record drawings to CRIT for review on a monthly basis and CRIT or its 
representative shall be the sole judge of the acceptability of the record drawings. Updated record drawings 
showing all updated construction information shall accompany each progress payment submittal. 
 
Upon completion of the project, the Contractor shall submit final record drawings to CRIT for review 
approval. Final acceptance of the project will not be given until all such information is submitted.  
 
No measurement or payment shall be made for the preparation of the record drawings, the cost of which 
shall be included in the contract price. 
 
CERTIFICATION 
 
The Contractor shall submit to the Engineer an original or copy of either a Certificate of Compliance or a 
Certificate of Analysis, as required, prior to the use of any materials or manufactured assemblies for which 
the specifications require that such a certificate be furnished. 
 
Certificates shall be specifically identified as either a "Certificate of Compliance" or a "Certificate of 
Analysis". 
 
The Engineer, CRIT, or its representative may permit the use of certain materials or manufactured 
assemblies prior to, or without, sampling and testing if accompanied by a Certificate of Compliance or 
Certificate of Analysis, as herein specified.  Materials or manufactured assemblies for which a certificate is 
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furnished may be sampled and tested at any time, and, if found not in conformity with the requirements of 
the plans and the specifications, will be subject to rejection, whether in place or not. 
 
Certificates of Compliance and Certificates of Analysis shall comply with the requirements specified herein. 
 

A) Certificate of Compliance: 
 

A Certificate of Compliance shall be submitted on the manufacturers or supplier’s official letterhead, and 
shall contain the following information: 
 

(1) The current name, address, and phone number of the manufacturer or supplier of the 
material. 
 

(2) A description of the material supplied. 
 

(3) Quantity of material represented by the certificate. 
 

(4) Means of material identification, such as label, lot number, or marking. 
 

(5) A statement that the material complies in all respects with the requirements of the 
cited specifications.  Certificates shall state compliance with the cited specification, 
such as AASHTO M 320, ASTM C 494; or these Specifications.  Certificates may cite 
both, if applicable. 

 
(6) A statement that the individual identified in item seven below has the legal authority 

to bind the manufacturer or the supplier of the material. 
 

(7) The name, title, and signature of the responsible individual.  The date of the signature 
shall also be given. 
 

Each of the first seven items specified above shall be completed prior to the signing of the certificate as 
defined in item seven.  No certificate will be accepted that has been altered, added to, or changed in any 
way after the authorized signature has been affixed to the original certificate.  However, notations of a 
clarifying nature, such as project number, Contractor, or quantity shipped are acceptable, provided the basic 
requirements of the certificate are not affected. 
 
A copy or facsimile reproduction of the original certificate will be acceptable; however, the original certificate 
shall be made available upon request. 
 

B) Certificate of Analysis: 
 

A Certificate of Analysis shall include all the information required for a Certificate of Compliance and, in 
addition, shall include the results of all tests required by these Specifications. 
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3.0 TRAFFIC CONTROL 
 

Description:   
 
Traffic Control includes all traffic control devices and personnel including, but not limited to vertical panels, 
temporary signs, message boards, flagmen, uniformed off-duty law enforcement officers, pilot cars with 
drivers, and flagmen as required by the permitting agency and the approved traffic control plans during 
construction activities.  
 
Construction: 
 
Traffic control shall be performed as indicated on the approved traffic control plans. Where approved traffic 
control plans do not exist, or if Contractor deviates from the approved plans, Contractor shall submit new 
traffic control plans prepared per the Manual on Uniform Traffic Control Devices (current version) and any 
applicable agency standard to the permitting agency for review and approval prior to commencing work. The 
Contractor shall allow a minimum of 14 days for the permitting agency to review and approve the traffic 
control plans for the inventory.   
 
Measurement:   
 
All traffic control items as described above shall be measured on a lump sum basis. No separate 
measurements shall be made for the preparation of traffic control plans, which shall be considered incidental 
to the item. 
 
Payment:  
 
Traffic Control will be paid for at the contract lump sum price, which price shall be full compensation for the 
work complete in place. 
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4.0 CONSTRUCTION SPECIFICATIONS FOR UNDERGROUND PLANT 
 
Bid Items Used for this Section 
 

Item Number Item Description 
BFO-1 Place 1 Strand Fiber in Conduit 
BFO-2 Place 2 Strand Fiber in Conduit 
BFO-24 Place 24 Strand Fiber in Conduit 
BFO-48 Place 48 Strand Fiber in Conduit 
BFO-96 Place 96 Strand Fiber in Conduit 
BFO-144 Place 144 Strand Fiber in Conduit 
BFO-288 Place 288 Strand Fiber in Conduit 

 
1.0 DESCRIPTION 
 
The Contractor shall furnish and install single mode fiber optic (SMFO) communication cable, for each fiber 
optic cable as shown on the project plans.  
 
2.0 MATERIALS 
 

A. General Requirements  
 

The SMFO cable shall meet the following industry standards for design and manufacture: 
 

a) Telcordia Generic Requirements of Optical Fiber and Optical Fiber Cable (GR-20) 
 
b) International Telecommunication Union, Characteristics of a bending-loss insensitive 

single mode optical fiber and cable (ITU-T G.657) 
 
Unless otherwise stated, all fiber optic cable shall be SMFO cables that are of gel-filled buffer tube 
construction or powder-filled buffer tube construction, with carbon black polyethylene jacket material, and 
constructed by a certified ISO 9001 or 9002 manufacturer. The Contractor shall provide certification that 
the cables furnished and installed are in conformance with the manufacturer specifications. This certification 
shall be in two parts: 
 

a) The Contractor shall secure a certification from the cable manufacturer that the cable is 
in conformance with the Rural Electrification Administration (REA) Bulletin 1753F-601 
(PE-90a), where applicable, and these Specifications. 

 
b) The Contractor shall submit a Certificate of Compliance demonstrating that the 

communication cable subsystem has been installed and spliced in accordance with the 
fiber optic cable and fiber optic splice closure manufacturer’s recommendations, 
standard industry practice, and the project plans and specifications. 
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B. Warranty 
 

Each item of the communication cable subsystem shall be warranted by the Contractor against all defects 
in material and workmanship. 
 
 

C. Fiber Optic Cable Performance and Specifications: 
 

The SMFO cable furnished and installed by the Contractor shall meet the following requirements: 
 
Fibers per cable: 1,2, 24, 48, 96, 144 and 288 -strand Cable 

 
Coating diameter: 245 ±10 µm 

Cladding diameter: 125 ± 1 µm 

Core to cladding offset ≤ 0.8 µm 

Cladding non-circularity: ≤ 1.0% 

Mode field diameter: 9.2 µm nominal 

Maximum attenuation: ≤ 0.4 dB/km at 1310 nm; ≤ 0.3 dB/km at 1550 nm 

Minimum storage temperature range: - 30 to + 70 degree C  

Minimum installation temperature range: - 10 to + 40 degree C  

Minimum operating temperature range: - 30 to + 70 degree C  

Wavelength: 1310/1550 nm 

Cable construction: Gel-Filled Buffer Tube or Powder-Filled Buffer Tube 

Outer jacket: Carbon Black Polyethylene 

Bending radius storage: 10-inch minimum 

Bending radius Installation: 6-inch minimum 

Tensile Strength Installation: 600 lbf for pulling standard outside plant (OSP). Between 100-300 
lbf for jetting fiber. 

Rated life: Certify a 20-year life expectancy when installed to 
manufacturer's specifications  

 
D. Tensile Strength Members: 

 
Underground fiber optic cable shall withstand a 600 lb tensile load applied per EIA-455-33 where the 
change in attenuation does not exceed 0.2 dB during loading and 0.1 dB after loading. Use cable rated for 
an installed tensile service load of 200 lbs or more.  
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E. Environmental:  
 

The fiber optic cable shall be capable of withstanding the following conditions without damage or decrease 
in function: 
 

• Cable operating temperature per EIA/TIA-455-03; 
• Total immersion in water with natural mineral and salt contents; 
• Salt spray or salt water immersion for extended periods. 

 
F. Cable Length and Shipping: 

 
The Contractor shall base the length of each fiber optic cable on field measurements. The Contractor shall 
include in the measurement, the required amount of slack cable at splice points, inside handholes, and 
running up and down the utility poles as applicable. 
 
Stencil, letter, or provide the following information on a weatherproof tag firmly attached to the reel: 
 

• Factory order number; 
• Job number; 
• Ship date; 
• Manufacturer's cable code;  
• Type of cable (single mode, outdoor, indoor); 
• Beginning and ending length markings;  
• Direction; 
• Measured length and attenuation; and 
• “Index of Refraction” from Acceptance Test and the wavelength it was tested at. 

 
G. Cable Markings 

 
The color of the outer jacket shall be black. The completed cables shall have sequential length markers in 
a contrasting color to the cable jacket, at regular intervals of three feet along the outside of the jacket.  
Printed on the jacket shall be the cable code to identify the number and type of fibers, the manufacturer’s 
name, manufacture’s part number, the year of manufacture and the sequential length markings.  The 
marking shall be readable and proportionate in height to the cable and must be permanent and 
weatherproof. 
  

H. Color Coding 
 

The single mode trunk cable “buffer tube” outer jackets and fiber jackets shall be colored in accordance with 
TIA-598, Revision D.    
 
3.0 CONSTRUCTION REQUIREMENTS 
 

1) General Requirements 
 

The single mode fiber optic cable shall be a continuous cable of sufficient length to permit the associated 
runs shown on the plans to be made without full cable splices between specified splice locations unless 
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approved by the Engineer. The cable shall be wound on the reel in such a manner as to provide access to 
both ends of the cable to enable testing to be performed while the cable is on the reel. 
 
The Contractor shall furnish the Engineer with the cable manufacturer's recommended procedures, 
maximum pulling and jetting tensions as applicable, a list of the cable manufacturer's approved lubricants, 
and the lubricant manufacturer’s procedures for use when pulling the cable. The Contractor shall adhere to 
manufacturer's installation procedures when installing fiber optic cable. The Contractor shall use lubricants 
in quantities and in accordance with the procedures recommended by the lubricant manufacturer. 
 
Where cable is installed through an intermediate handhole, the Contractor shall ensure that the cable is 
protected from sharp edges and excessive bends. The cable shall not be crushed or kinked. Each fiber 
optic cable shall be coiled at a minimum radius of 20 times the outer diameter of the fiber cable in handholes. 
For example, if the cable has a diameter of 0.5 inches, the minimum radius shall be no less than 10 inches. 
The Contractor shall not cause the cable to violate the minimum bending radius for which the cable was 
designed. If the Contractor violates the bending radius, the entire length of cable from the previous splice 
point shall be removed from the project and a new cable shall be pulled at no additional cost. 
 
Fiber-optic cables that are jetted shall be installed using an air-assisted jetting system designed to propel 
the cable through the conduit or microduct without exceeding the manufacturer’s recommended maximum 
pushing force or air pressure. The Contractor shall ensure that the cable is properly supported and shall 
not drag on the ground or pavement during any portion of the installation process. 
 
The Contractor shall ensure that the axial load and jetting pressure applied to the cable do not exceed the 
allowed maximum values specified by the cable manufacturer. The jetting equipment used shall include a 
calibrated monitoring system that continuously displays real-time jetting pressure, pushing force, and cable 
speed. The system shall provide an alert when any parameter approaches its allowable limit. The Contractor 
shall supplement this procedure with a mechanical or electronic safety limiter set below the recommended 
maximum pushing force for the cable being installed. 
 
During jetting, the cable shall be lubricated at each entry point and continuously as it is fed into the jetting 
machine. The Contractor shall use a pre-lubrication or continuous lubrication method appropriate for 
air-assisted installation. The lubricant used shall be compatible with both the cable jacket and the conduit 
or microduct material, as recommended by the cable manufacturer. Liquid detergent shall not be used. 
 
The Contractor shall supply documentation identifying either the manufacturer recommendation or a 
published standard specifying the maximum jetting pressure, pushing force, and installation speeds. These 
values shall not be exceeded. The Contractor shall have this documentation on site during each jetting 
operation. 
 
If the Contractor fails to continuously lubricate the cable or fails to maintain proper monitoring of jetting 
parameters, the work shall be stopped until the terms of this specification are being met to the satisfaction 
of the Engineer. No compensation for the work stoppage shall be given. 
 
Cables that are pulled shall be pulled in the conduit with a split mesh cable grip designed to provide a firm 
hold on the exterior covering of the cable. Cable shall not drag on the ground or pavement during 
installation. The Contractor shall ensure that the tensile load on the cable does not exceed the allowed 
maximum by using a system that includes a means of alerting the installer when the pulling tension 
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approaches the limit and displays the actual tension on the cable. The Contractor shall supplement this 
procedure with a breakaway tension limiter set below the recommended tensile limit of the cable being 
pulled. 
 
During pulling, the cable shall be lubricated at each handhole and as it is pulled from the reel. The 
Contractor shall use a pre-lubrication or continuous lubrication method. The lubricant used shall be 
compatible with the cable jacket as recommended by the cable manufacturer. Liquid detergent shall not be 
used. The Contractor shall supply documentation identifying either the manufacturer recommendation or a 
published standard recommending the maximum pulling tension and speeds and these values shall not be 
exceeded. The Contractor shall have this documentation on site during each pull. If the Contractor fails to 
continuously lubricate the cable, the work shall be stopped until the terms of this specification are being 
met to the satisfaction of the Engineer. No compensation for the work stoppage shall be given. 
 
Where cables are to be installed in conduit with existing cables or wires that shall remain, the Contractor 
shall not damage the existing cables or wires. The Contractor shall disconnect, remove, reinstall, and 
reconnect the existing cables and wires as necessary to facilitate the installation of the new cable. The 
Contractor shall be responsible for any damage to the existing cables or wires caused by this operation. 
New and existing conductors shall be terminated and labeling reconciled. No additional payment will be 
made as this work shall be considered incidental to the associated items. A uniformed police officer shall 
be required if the traffic signal is turned off to pull cable or wire.  
 
Cable shall not be installed in any conduit until the associated handholes are installed. The Contractor shall 
install the fiber optic cable in the conduit. When installing the cable in a multi-duct product, the Contractor 
shall install the cable in the orange-colored duct unless indicated otherwise in the plans. 
 

2) Underground Fiber Optic Cable 
 

The Contractor shall provide a minimum of 100 feet of slack cable in each handhole reserved for splicing 
or future splicing, 30-50 ft slack cable in each passthrough handhole, and 12-24 ft of slack cable in each 
pedestal. When two separate cables are meeting in a handhole for a full splice, there shall be 50 feet of 
cable slack coiled in the box for each cable entry.  
 
At no time will any fiber optic cable be direct buried throughout the project limits unless specifically approved 
by the Engineer. Care shall be exercised during cable installation through conduit bends and looping in 
junction boxes. Cable slack needs to be coiled evenly and secured using cable ties at every location. In the 
event the minimum fiber optic radius cannot be maintained during the installation, the Contractor shall 
submit alternative solutions to the Engineer for review and approval. 
 
To minimize the possibility of damage to the outer jacket of the fiber optic cable, protective measures shall 
be used when the cable is installed. The requirements herein shall be followed but do not limit the 
installation to only those identified. The purpose of the installation specifications is to ensure protection of 
the fiber optic cable when it is installed. Other protective measures, not specified herein, may be taken 
during installation if it ensures protection of the cable. Repair of cable jacket will not be permitted.  Jacket 
damage will require a new cable run, at no additional cost.  
 
Each cable slack coil should be labeled with a Fiber ID tag. The Fiber ID tag should clearly state 4 items: 
the cable ID number, the cable type, the direction the cable is heading, and the total number of fiber strands 
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within the cable. The Fiber ID tag is to be secured to the cable slack coil with cable-ties. Each cable slack 
coil should be attached to the cable racks with cable-ties immediately upon entering the box. Cables should 
be looped independently of one another. Cable-ties shall contain the cable loops of one cable. Cable-ties 
should be tightened so that they prevent cable slippage but do not deform or damage the cable sheath. 
Cable-ties shall be used as necessary to neatly and independently rack the cables. 
 

3) Testing Requirements 
 

All Fiber optic cable shall meet the following certification, factory and stand-alone test requirements set forth 
by ANSI/TIA-568.3-D. 
 

(1) Design Approval Tests (DAT):  
 

Submit certification or test results for all required factory testing of fiber optic cable. Submittal of RUS 
certification will satisfy this requirement for the tests that are required by RUS 1755.900. 
 

(II) Factory Acceptance Tests (FAT):  
 
Test all fiber optic cable in the factory to demonstrate compliance with specification requirements. Submit a 
copy of the certification results of factory tests to the Engineer. 
 

(III) Test Requirements for Fiber Optic Cable:  
 

• As per ANSI/TIA-568.3-D, all new fiber optic cable shall be Tier 1 tested for Optical Loss at 
1310 nm and 1550 nm using an Optical Loss Test Set (OLTS). Tier 1 testing consists of link 
attenuation testing, link length, and a polarity check. Tests shall be conducted 3 times at each 
wavelength, averaged, and then the difference between the Power Meter reference and the 
average shall be recorded as the actual dB Loss for the installed cable. 

 
• All new fiber optic cable shall be Tier 2 tested using an Optical Time Domain Reflectometer 

(OTDR) in accordance with EIA/TIA-568.3-D. Tier 2 testing produces an OTDR trace for 
every fiber tested which includes dB loss, ORL, fault locations, and system length. All fibers 
are to be tested at 1310 nm and 1550 nm Bi-directionally. Splices testing greater than 0.1 dB 
or mated-pair connections testing greater than 0.75dB shall be remade. If any fibers are out 
of specification, the entire SMFO cable run shall be replaced at no additional cost. 

 
The Contractor shall submit both Tier 1 and Tier 2 testing documentation which demonstrates the format 
in which test data is recorded to the Engineer for approval a minimum of 14-days prior to the 
commencement of any testing activity. 
 
Following completion of all testing and approval by the Engineer, Contractor shall compile and submit 
organized test notebook(s) that include all required Optical Loss Test Reports, OTDR test results and 
traces, summary tables, and electronically saved test data. Test notebook(s) shall at a minimum, include 
the following:  
 

• Identification of each fiber by number (as it is identified in the field), cable, buffer tube, and 
color ID as appropriate; 



Arizona Broadband Deployment Grant 
Parker FTTP: Project Specifications 

 

 

18 | P a g e  
 

 
• Actual Index of Refraction that OTDR was set at after FAT; 
 
• A summary sheet with each submittal that clearly illustrates length and measured loss versus 

budgeted loss for each fiber or connected fiber string as appropriate; and 
 
• Calculations and notations for each fiber and wavelength that includes total loss, measured 

dB/km loss, the number of connectors/terminations, pigtails, and jumper cables and any 
anomalies over 0.1 dB. 

 
These test notebook(s) shall be made available to the Engineer during the project and delivered to the 
Engineer prior to final project inspection and acceptance. 
 

4) Warranty Requirements: 
 

The Contractor shall repair or replace defective fiber optic cable and equipment for a period of two years 
following final acceptance of the system. 
 
4.0 METHOD OF MEASUREMENT 
 
The SMFO cable will be measured by linear foot for each cable type and strand count furnished, installed 
and tested after splicing at each location. It will be measured horizontally along the route. Additional cable 
length of minimum slack in each box and riser up and down the poles have been measured and accounted 
for on the plans. All cable that is below ground in vertical conduit stub-ups shall not be measured and shall 
be included in the unit price. Splicing, testing, pull wire, and lubricant shall be included in the cable unit 
price. All other materials required to complete the installation of fiber optic cables shall be included in cable 
unit price. 
 
The BFO-1 will be measured as a unit for each pre-terminated length, installed and tested after connecting 
to the termination port at each location. 
 
5.0 BASIS OF PAYMENT 

 
The accepted quantities of the fiber optic cable shall be measured as provided above, will be paid for at the 
contract unit price, which shall be full compensation for the work, complete in place and successfully tested. 
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Bid Items Used for this Section 
 

Item Number Item Description 
2 HST 100’ Multi-Port Service Terminal (Two-Port, 100 ft Length) 
2 HST 250’ Multi-Port Service Terminal (Two-Port, 250 ft Length) 
2 HST 750’ Multi-Port Service Terminal (Two-Port, 750 ft Length) 
4 HST 100’ Multi-Port Service Terminal (Four-Port, 100 ft Length) 
4 HST 250’ Multi-Port Service Terminal (Four-Port, 250 ft Length) 
4 HST 500’ Multi-Port Service Terminal (Four-Port, 500 ft Length) 
6 HST 100’ Multi-Port Service Terminal (Six-Port, 100 ft Length) 
6 HST 250’ Multi-Port Service Terminal (Six-Port, 250 ft Length) 
8 HST 100’ Multi-Port Service Terminal (Eight-Port, 100 ft Length) 
8 HST 500’ Multi-Port Service Terminal (Eight-Port, 500 ft Length) 

 
1.0 DESCRIPTION 

 
The work under this section shall consist of furnishing and installing factory terminated multi-port service 
terminal patch panels with integrated single mode fiber optic cables to be used as drop cables from 
connecting the main distribution cables to the premise points, as shown on the plans.  
 

2.0 MATERIALS 
 
The multi-port service terminals in the field shall be factory terminated and have protective covers for all 
unused connectors. Connector ports shall be manufactured with SC-type connectors required to match pre-
installed connectors on jumper fiber optic cables. Branch cable shall be pre-installed on the patch panel by 
manufacturer and have the specified length and cable count as indicated on the plans. Branch cable shall 
be supplied with the splicing end protected by the manufacturer with secure dust-proof cap ready to be 
spliced into each splice closure. 
 

3.0 CONSTRUCTION REQUIREMENTS 
 
Construction specifications under section 3.0 for fiber optic cable shall apply. 
 
All connectors on patch panels shall be factory tested and labeled to ensure proper installation. All unused 
connectors shall be sealed by the manufacturer supplied plugs.  
 

4.0 METHOD OF MEASUREMENT 
 
The multi-port service terminals will be measured as a unit for each terminal furnished (by port count and 
pre-terminated length), installed and tested after splicing at each location.  
 

5.0 BASIS OF PAYMENT 
 
The accepted quantities of the multi-port service terminal measured as provided above, will be paid for at 
the contract unit price, which shall be full compensation for the work, complete in place and successfully 
tested.  
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Bid Items Used for this Section 
 

Item Number Item Description 
BHF (13”x24”x18” Deep) Buried Fiber Optic Handhole (13”x24”x18” Deep) 
BHF (17”x30”x24” Deep) Buried Fiber Optic Handhole (17”x30”x24” Deep) 
BHF (30”x48”x24” Deep) Buried Fiber Optic Handhole (30”x48”x24” Deep) 
BHF (30”x48”x36” Deep) Buried Fiber Optic Handhole (30”x48”x36” Deep) 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing, installing, and testing for integrity of proposed 
handholes.  
  
2.0 MATERIALS 
 

A) Fiber Optic Handholes 
 

Handholes shall be compliant with the test provisions of ANSI/SCTE 77: Specification for Underground 
Enclosure Integrity and shall be rated for AASHTO Tier 22 loading when installed behind a curb or travel 
way and shall be rated for AASHTO H-20 loading when indicated as such on the plans. 
 
Nominal handhole dimensions where splicing will occur shall be minimum 30 inches by 48 inches by 24 
inches deep, unless approved by the Engineer or specified differently on the project plans. Nominal 
handhole dimensions used for 96 count cable or larger passthrough shall be minimum 17 inches by 30 
inches by 24 inches and for 48 count cable and smaller shall be minimum 13 inches by 24 inches by 18 
inches deep, as indicated on the plans. The handholes dedicated for splicing shall have embedded racking 
which allows the splice case and cable slack coil to be attached to the side of the box, and off the ground 
inside the box. The box shall also have an open bottom allowing for conduit to enter through the bottom of 
the box. 
 

B) Fiber Optic Handhole Covers 
 

Handhole covers shall be compliant with the test provisions of ANSI/SCTE 77: Specification for 
Underground Enclosure Integrity and shall be rated for AASHTO Tier 22 loading when installed behind a 
curb or travel way and shall be rated for AASHTO H-20 loading when indicated as such on the plans. 
 
Handhole covers shall be equipped with pull slots with a minimum width of 1/2 inch.  
 
Handhole covers shall have four locking bolts on each corner with a washer. Locking bolts can be Hex (9/16 
inch) or Penta (7/8 inch). 
 
Handhole covers shall be slip resistant and clearly marked with “CRIT COMMUNICATIONS” and shall be 
visible to a technician while present at the box to easily identify the ownership of the box. 
 

C) Marking Post 
 

Marking posts shall be plastic or fiber glass material. 
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3.0 CONSTRUCTION 
 

A) Fiber Optic Handholes 
 

Handholes of the type specified above shall be furnished and installed at the locations shown on plans. 
Prior to installation, handholes shall be field located to avoid utilities and other obstructions. Handholes 
shall be installed where the elevation of the top of the box is flush against adjacent sidewalk or curb 
elevation. Where sidewalk or curb is not present, the box shall be installed where the top of the box elevation 
is one inch above adjacent grade.  
 
Handholes that do not have a solid concrete bottom shall have the bottom 3 inches of the box filled with 
stone/gravel aggregate of a size no larger than 1” after conduit has been pulled into place. This is to prevent 
moisture buildup and damage to junction box lids. 
 
All handholes shall be left free of dirt and debris upon completion of the work. The conduit bell ends inside 
the handhole shall be raised minimum 6 inches above the ground level inside the handhole to prevent 
ingress of dirt, debris or rocks in the conduit. 
 
Handholes shall be installed with support crossbar at the top of the box to prevent the sides from caving in 
and maintain the integrity of the handhole shape where the lid rests.  
 

(A) Fiber Optic Handhole Covers 
 

All handhole covers shall be secured with the required bolts and washers, per manufacturer’s 
recommendations before final acceptance of the project. 
 
4.0 METHOD OF MEASUREMENT 
 
Handholes shall be measured as a unit for each handhole by size, fully installed, leveled, and the adjacent 
ground returned to its original grade and condition. All incidentals necessary to complete the work including, 
but not limited to, reconstruction of conduit sweeps, handhole covers, cover identification, hardware, 
marking posts, and aggregate shall not be measured separately and shall be included as part of each 
handhole. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of each handhole shall be paid as measured above for the work done, complete in 
place, which price shall be full compensation for work and materials. 
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Bid Items Used for this Section 
 

Item Number Item Description 
BD5 BD5 Pedestal 

 

1.0 DESCRIPTION 

The work under this section consists of furnishing and installing a BD5 pedestal at the locations shown on 
the plans, complete with base, cover, hardware, and all accessories required for a fully functional 
installation. Work includes placement, leveling, securing, and coordination with conduits and wiring systems 
entering the pedestal. 

2.0 MATERIALS 

BD5 pedestals shall be constructed of high-density polyethylene (HDPE) or polymer composite suitable for 
OSP environments. The exterior of the pedestal shall be UV-stabilized for long-term outdoor exposure. The 
pedestal color shall be green or almond, as approved by the Engineer. The pedestals shall be direct buried 
as shown on the plans. Pedestals shall have an internal grounding bar with factory-installed mounting 
brackets for splice trays or terminal blocks. There shall be an open-bottom base for conduit entry. BD5 
Pedestals shall comply with Telcordia GR-13 CORE for pedestal enclosures and RUS PE-91 for OSP 
pedestal requirements. 

BD5 pedestals shall adhere to an operating temperature between -40 degrees Celsius to +60 degrees 
Celsius. The cabinet shall withstand wind loading between 90-120 mph and shall be NEMA 3R weather 
resistant. 
 
BD5 pedestals shall support up to two fiber splice trays or small terminal blocks with a capacity of storing a 
minimum of 100 ft of cable slack. The pedestal shall include a two-piece dome or hinged cover with telco-
standard 216-tool access hardware, or hex-head bolt. Covers shall interlock with the base to prevent uplift 
or deformation. 
 
3.0 CONSTRUCTION 

BD5 pedestals shall be furnished and installed at the locations shown on plans. Prior to installation, 
pedestals shall be field located to avoid utilities and other obstructions. Pedestal base shall be installed 
where the elevation of the top of the base is flush against adjacent sidewalk or curb elevation. Where 
sidewalk or curb is not present, the pedestal base shall be installed where the top of the box elevation is 
one inch above adjacent grade.  
 
Conduits shall enter through the base per the routes shown on the plans. The conduit bell ends inside the 
pedestal base shall be raised minimum 6 inches above the ground level inside the base to prevent ingress 
of dirt, debris or rocks in the conduit. All pedestals shall be left free of dirt and debris upon completion of 
the work. 
 
Pedestals shall have the bottom 3 inches of the box filled with stone/gravel aggregate of a size no larger 
than 1” after conduit has been pulled into place. This is to prevent moisture buildup and damage to junction 
box lids. 
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4.0 METHOD OF MEASUREMENT 

BD5 pedestals will be measured as a unit of each, fully installed in place, including all labor, materials, 
equipment, and incidentals necessary to complete the work. 
 
5.0 BASIS OF PAYMENT 

Accepted quantities of BD5 pedestals will be paid at the contract unit price per each, complete in place. 
Payment includes excavation, base preparation, pedestal installation, conduit coordination, backfilling, 
hardware, and all incidental work required for a complete installation.  



Arizona Broadband Deployment Grant 
Parker FTTP: Project Specifications 

 

 

24 | P a g e  
 

Bid Items Used for this Section 
 

Item Number Item Description 
BM2 (5/8)(8) Ground Rod 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing and installing a 5/8 inch diameter, 8-foot long ground 
rod in each handhole. 
  
2.0 MATERIALS 
 
Ground rods shall be a one-piece solid rod of the copper weld type or approved equal and shall be a 
minimum 5/8 inches in diameter and 8 feet long. 
 
3.0 CONSTRUCTION 
 
Ground rods shall be driven vertically into the ground to a minimum 7 feet below the surface of the 
handholes. If the ground rod cannot be driven vertically it shall be installed in accordance with article 250-
83 of the NEC. Ground rods shall be installed in the corners of the handholes. 
 
4.0 METHOD OF MEASUREMENT 
 
Ground rod will be measured as a unit of each fully installed, including all incidentals necessary to complete 
the work. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of ground rods will be paid as measured for the work done, complete in place, which 
price shall be full compensation for work and materials. 
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Bid Items Used for this Section 
 

Item Number Item Description 
HBFO (M) BURIED FOSC 450B Place Medium Fiber Optic Splice Closure in Handhole 
HBFO (L) BURIED FOSC 450D Place Large Fiber Optic Splice Closure in Handhole 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing and installing splice closures, including sufficient 
splice trays to accommodate all fiber optic strands within the trunk cable. All splice closures shall be capable 
of storing the minimum number of fusion splices in splice trays as indicated in the plans or specified by the 
Engineer. 
  
2.0 MATERIALS 
 
The splice closures shall be cylindrical, butt-end-style, gel sealed, corrosion resistant, water-tight and meet 
the requirements of GR-771-CORE, GR-769-CORE and be compatible with the fiber to be installed. Splice 
closures shall be gel sealed, bonded, anchored, and provide efficient routing, storage, organization and 
protection for fiber optic cable and splices. The fiber optic splice closure shall be provided with a minimum of 
two express ports for entry and exit of uncut trunk line cable and a minimum of four additional ports for branch 
cables. The splice trays shall meet ANSI/EIA/TIA-568, Revision D and TIA-606, Revision C and be compatible 
with the fiber to be installed. 
 
3.0 CONSTRUCTION 
 
Splicing shall be done by the fusion splicing technique. All splices shall be prepared in accordance with the 
recommendations of cable manufacturers or splice manufacturers and shall introduce less than or equal to 
0.1 dB attenuation. Splices found to exceed 0.1 dB attenuation shall be re-spliced, at no additional cost, 
until this requirement is met. All splices shall be protected and stored in splice closures for outdoor 
installations.  
 
4.0 METHOD OF MEASUREMENT 
 
Fiber Optic Splice closures will be measured for each unit furnished and installed. Splice trays, splicing of fiber 
and testing of fiber will not be measured separately, but will be included as part of splice closure. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of splice closures will be paid as measured for each type of splice closure for the work 
done, complete in place, which price shall be full compensation for work and materials. 
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Bid Items Used for this Section 
 

Item Number Item Description 
Splice Block Splice Block inside BD5 

 
1.0 DESCRIPTION 
 
The work under this section consists of furnishing and installing a splice block within a BD enclosure or 
pedestal at the locations shown on the plans, complete with all mounting hardware, splice management 
components, connectors, and accessories required for a fully functional fiber optic distribution point. Work 
includes securing the fiber block, routing and terminating fiber cables, slack storage, labeling, and 
coordination with incoming and outgoing conduits and fiber systems. 
  
2.0 MATERIALS 
 
Splice blocks shall consist of compact fiber distribution or terminal blocks designed for outside plant (OSP) 
applications and compatible with the BD enclosure size indicated on the plans. The splice block assembly 
shall be constructed of high-impact, UV-resistant thermoplastic or equivalent corrosion-resistant material 
suitable for long-term field deployment. 
 
Splice blocks shall be capable of supporting single-mode fiber optic cables with industry-standard connectors 
(SC/APC, SC/UPC, or LC). The block shall include integrated adapter plates, splice trays, and cable 
management features for routing, securing, and protecting fiber strands. 
 
Splice blocks shall have a minimum capacity of 24 fibers and shall include provisions for expansion where 
required. Splice trays shall be stackable and capable of managing fusion splices with protective sleeves. Each 
splice tray shall provide organized routing paths and bend radius protection in accordance with manufacturer 
recommendations and industry standards. 
 
All fiber management components shall maintain a minimum bend radius of 30 mm for standard single-mode 
fiber unless otherwise specified. The splice block shall include provisions for strain relief at cable entry points 
and shall support slack storage of a minimum of 10 ft of fiber within the enclosure unless otherwise noted. 
 
Splice blocks shall be compliant with applicable Telcordia GR-449 (Generic Requirements for Fiber 
Distribution Frames) and GR-20 (Generic Requirements for Optical Fiber and Fiber Cable) standards. 
Components shall be rated for operation between -40 degrees Celsius and +70 degrees Celsius and suitable 
for high-humidity and OSP environments. 
 
3.0 CONSTRUCTION 
 
Splice blocks shall be installed inside BD enclosures or pedestals at the locations shown on the plans. Prior 
to installation, the Contractor shall verify compatibility of the splice block with the enclosure and ensure 
sufficient space for cable routing and maintenance access. 
 
Splice blocks shall be securely mounted to the internal brackets or backboard within the BD enclosure using 
manufacturer-approved hardware. All mounting shall ensure stability and prevent movement during cable 
installation and long-term operation. 
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Incoming and outgoing fiber cables shall be routed through the conduit entry points and secured with 
appropriate strain relief devices prior to termination. Cable jackets shall be stripped to the appropriate 
length, and buffer tubes and fibers shall be neatly organized within the fiber block. 
 
All fiber splicing shall be performed using fusion splicing unless otherwise specified. Splices shall be placed 
within designated splice trays and protected with approved splice sleeves. Fiber routing shall be clean, 
organized, and secured using clips or guides to prevent microbending or damage. 
 
Slack fiber shall be neatly coiled and stored within the fiber management area, maintaining proper bend 
radius at all times. Each fiber and connector shall be labeled in accordance with project identification 
requirements and industry standards. 
 
The completed installation shall be free of dirt, debris, and excess materials. The interior of the BD 
enclosure shall be organized to allow safe access for future maintenance, testing, and additions. 
 
4.0 METHOD OF MEASUREMENT 
 
Splice blocks will be measured as a unit of each, fully installed, terminated, and tested in place, including all 
labor, materials, equipment, and incidentals necessary to complete the work. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of splice blocks will be paid at the contract unit price per each, complete in place. 
Payment includes mounting, cable preparation, fiber splicing, connectorization, labeling, testing, slack 
storage, and all incidental work required for a complete and operational fiber distribution installation. 
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Bid Items Used for this Section 
 

Item Number Item Description 
V(3)1.25” Place three 1.25” Conduits 
V(2)1.25” Place two 1.25” Conduits 
V(1)1.25”  Place one 1.25” Conduits  

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing, installing, and testing for integrity of fiber optic 
conduit, multi-duct, pull tape, fittings, and end caps.  
  
2.0 MATERIALS 
 

(A) Fiber Optic Conduit 
 

All conduit and conduit fittings shall be listed by UL and conform to NEC standards. Conduit to be installed 
shall be either polyvinyl chloride (PVC) rigid nonmetallic type conforming to the requirements of UL 651 for 
Rigid Nonmetallic Conduit or High-Density Polyethylene (HDPE) conduit. PVC conduit and conduit fittings 
shall be Schedule 40, heavy wall, manufactured from high impact material and shall be rated for use at 90 
degrees C. For HDPE Conduit, the HDPE formulations used by the manufacturer must be specifically 
intended for conduit applications in accordance with ASTM F2160: Solid Wall High Density Polyethylene 
Conduit based on controlled outside diameter. The HDPE conduit shall be SDR 11 or better and marked 
with the ASTM F2160 and UL 651A designation on the outside. It shall have a cell classification of 
PE334470C (for black conduit) and PE334470E (for colored conduit) in accordance with ASTM 3350: 
Standard Specification for Polyethylene Pipe and Fittings Materials. The polyethylene base resin shall meet 
the density requirement and melt index properties described herein. The density shall not be less than 
0.940 and not more than 0.955 g/CM3 in accordance with ASTM D 1505: Standard Test Method for Density 
of Plastics by the Density-Gradient Technique. The range for the melt index shall be between 0.05 to 
0.5g/10 minutes in accordance with ASTM D 1238: Standard Test Method for Melt Flow Rates of 
Thermoplastics by Extrusion Plastometer. The HDPE conduit shall have a minimum Flexural Modulus, of 
80,000 psi, in accordance with ASTM D 790 and a minimum tensile strength at yield of 3,000 psi, in 
accordance with ASTM D-638.  Additives to the base resin shall be included to provide heat stabilization, 
oxidation prevention and ultraviolet (UV) protection. It shall utilize carbon black in the range of 2 to 3 percent 
for long-term protection against UV degradation. The minimum protection period shall be one year from 
date of manufacture in unprotected, outdoor storage conditions. The conduit when installed in a multi-duct 
configuration shall be of different colors.   
 
Bends used for fiber optic conduit runs shall be at a minimum: 
 
    Conduit Size Min. Radius 
    2-inch or smaller  24-inch 
    2½-inch   30-inch 
    3-inch   36-inch 
    4-inch   48-inch 
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Fiber Optic Multi-Duct 

 
Multi-duct conduit is described as one of the following: 
 

• A manufactured and connectable system consisting of a pre-assembled outer duct with a 
predetermined number of innerducts, or 
 

• A manufactured and connectable system consisting of a predetermined number of conduits as 
shown on the plans with spacers for direct bury without an outer duct. 

 
The innerducts shall be HDPE conduit with a Standard Dimensional Ratio (SDR) of 11 or better. Innerducts 
shall be fabricated using HDPE or Schedule 40 PVC for straight sections, and HDPE for bends. Innerducts 
shall contain, or be factory treated with, a friction reducing material that is dry-to-the-touch. Innerducts shall 
meet the requirements of Telcordia GR-356-CORE (also known as Bellcore GR-356). Bends used for fiber 
optic multi-duct runs shall be at a minimum of the manufacturer recommended minimum bend radius. 
 

(B) Conduit and Innerduct Plugs 
 

Conduit plugs, caps, or sealing fittings for sealing empty conduit and occupied conduit shall be durable, 
easily removable, reusable, and produce a watertight seal. Plugs, caps, and sealing fittings shall be 
designed for the diameter of the conduit and cable, shall cause no damage to the cable when installed, and 
shall have a rope tie on the inside end for connection of a pull rope. Plugs, caps, or sealing fittings used for 
fiber optic conduit shall provide a watertight and airtight seal of at least 20 psi. Plugs that seal conduits 
containing fiber optic cable shall be of the ‘split’ type to allow installation and removal around in-place 
cables.  Plugs, caps, or sealing fittings shall be approved by the Engineer. 
 

(C) Fiber Optic Conduit Warning Tape 
 
Fiber optic conduit warning tape shall be a four (4) mil inert plastic film specially formulated for prolonged 
use underground and shall be a minimum of 3 inches wide. All tape shall be highly resistant to alkalis, 
acids, and other destructive agents found in the soil. Tape shall have a continuous printed message warning 
that will bear the words “CAUTION FIBER OPTIC” in black letters on an orange background, or approved 
equivalent. Fiber optic conduit warning tape shall connect into handholes. 
 

(D) Pull Tape and Tracer Wire 
 
Along each run, a pull tape shall be installed with a minimum pulling capacity of 2500 lbs. One #12 AWG 
Green tracer wire shall also be installed in the same conduit. Where there is a duct bank with more than 
one conduit, only a single pull tape and #12 AWG tracer wire shall be installed. Both the #12 AWG tracer 
wire and the pull tape shall be installed in the same duct. The other ducts shall be left empty for future use. 
Pull tape shall be NETPCO MULETAPE WP2500P or approved equal.  
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3.0 CONSTRUCTION 
 

A) General Requirements 
 

Single conduit and multi-duct configurations shall be furnished and installed at the locations and of the sizes 
shown on the plans. Unless changes are necessary to avoid underground obstructions, all underground 
conduit shall be installed in a straight line from handhole to handhole, handhole to pole, handhole to 
pedestal, and pedestal to pedestal and shall be of one continuous size, material, and configuration. Any 
change in conduit routing must be approved by the Engineer and documented by the Contractor on the 
record drawings. Conduits should enter the handhole through the bottom of the box or pedestal using 
minimum bend radius as specified in these specifications.   
  
All PVC conduit shall be stored and handled in an approved manner to minimize ultraviolet deterioration by 
exposure to sunlight. 
 
The PVC conduit shall be cut square and trimmed to remove all rough edges. PVC conduit connections 
shall be of the solvent weld type. Purple primer conforming to the requirements of ASTM F 656 shall be 
applied to the joined surfaces prior to use of cement. The joint cement shall be the gray PVC cement 
conforming to the requirements of ASTM D 2564.  
 
Field PVC conduit bends shall be made without crimping or flattening, using the longest radius practical but 
not less than 12 times the diameter in inches. Collapsed conduit, no matter how small, is not acceptable. 
When obstructions are encountered during installation and fiber optic conduit cannot be economically 
located elsewhere, the obstruction shall be bypassed by deflecting the conduit at a rate of at least 10:1. 
Minimum 4-foot radius, maximum 45-degree bends may be used to avoid obstructions at locations where 
10:1 deflection is not possible. Flexible bends may be utilized when needed to facilitate proper location of 
the fiber optic conduit, only at locations approved by the Engineer. The number of bends between conduit 
runs shall not contain more than equivalent of two quarter bends (180 degrees, total), including the bends 
at the handholes, unless authorized by the Engineer. 
 
Conduit entering through the bottom of a handhole shall be located near the sides and ends and extend no 
more than 4 inches above the bottom of the box, measured from the bottom of the conduit, including the 
length of the conduit bell end in order to leave the major interior portion clear. At all outlets, conduits shall 
enter from the direction of the run and allow for expansion and contraction. 
 
A #12 AWG tracer wire shall be installed within a single conduit of each duct run. Where a locating wire is 
manufactured as part of a multi-duct configuration, a #12 AWG tracer wire will not be required. Pull tape 
shall be installed in a single conduit of each duct run. 
 
The pull tape shall extend 24 inches beyond each end of the conduit run and shall be attached to the plug, 
cap, or sealing fitting on each end of the conduit. The pull tape shall be coiled and inserted into the conduit 
so as to be easily recovered from either end. Conduit ends shall be capped with conduit end cap fittings 
after the pull tape is installed. All conduits shall be sealed with a cap or plug at each end. Conduit end cap 
shall remain in place until wiring is started. When end caps are removed, ends shall be provided with an 
approved conduit end bell. End bells shall be installed prior to the installation of the conductors.   
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No more than one week prior to installation of any cable, all new and existing empty PVC conduit runs in 
which cable is to be installed, shall be cleared/cleaned by pulling through a metal-disc mandrel of diameter 
10% smaller than the inside diameter of the conduit, or brushed, or swabbed, as the situation requires. For 
HDPE conduit, a ball mandrel with an outer diameter not less than 80 percent of the conduit’s inside 
diameter shall be pulled through the conduit.  Prior to pulling the mandrel through the conduit, the conduit 
shall be brushed or swabbed if required by the Engineer. No measurement or separate payment shall be 
made for this activity. Metal-disc or ball mandrel shall not be pulled through conduit containing existing 
cables. 
 
During shipping and while on the job site, the open ends of all conduit shall be sealed with removable caps, 
plugs, or sealing fittings to prevent the entry of rodents, dirt, sand and other foreign materials. These caps, 
plugs, or sealing fittings shall be removed only when the Contractor is in the act of joining sections together, 
testing, or pulling cable.  The open ends shall be immediately recapped or resealed after completion of 
these activities. This requirement shall be met for all empty or occupied conduit located anywhere on the 
project site, including but not limited to those at handholes. 
 
Where conduit is to be installed under existing roadway pavement by drilling methods, the drilling pits shall 
be kept 2 feet clear of the edge of the pavement. The Contractor shall perform utility potholes at all locations 
where the conduit will cross utilities. 
 
All conduit installed by means of directional drilling shall be HDPE with SDR 11. All conduit to be installed 
by trenching or plowing can be either Schedule 40 PVC or HDPE with SDR 11. 
 
HDPE to PVC coupling shall not be done unless approved by the Engineer. 
  

B) Depth Requirement  
 
Fiber optic conduit shall be installed at a minimum depth of 48 inches to the top of the conduit except at 
handhole and pedestal locations. 
 

C) Conduit Directional Drilling, Boring, Trenching, Backfilling, and Compaction 
 
Conduit shall be installed by horizontal directional drilling underneath the paved roadway.  After installation 
of conduits, the ground surface shall be returned to its original grade and condition. Any disturbed 
landscaping including trees, shrubs, monument signs, and sidewalk shall be replaced to restore original 
conditions. 
 
4.0 METHOD OF MEASUREMENT 
 
Fiber optic conduit shall be measured by the linear foot for each type and configuration of conduit installed. 
Linear measurement of the conduit line item shall include all elements of installation such as directional 
drilling, conduit, pull tape, conduit bends, tracer wire, couplings, vertical conduits, and conduit in handholes. 
Utility potholing shall be included as part of conduit installation and shall not be measured separately. 
Restoration of landscape to original condition will not be measured separately. Replacement of pavement 
or sidewalk impacted by potholing or bore pits will not be measured separately, unless indicated on the 
plans. These items will be considered as an integral part of new conduit installation. 
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5.0 BASIS OF PAYMENT 
 
The accepted quantities of conduit will be paid as measured for the work done, which price shall be full 
compensation for the item, complete in place, including any excavating, backfilling and landscaping 
necessary to complete the work.  
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Bid Items Used for this Section 
 

Item Number Item Description 
PON Cabinet (144-Port) 144-Port PON Cabinet  
PON Cabinet (288-Port) 288-Port PON Cabinet  

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing and installing a PON Cabinet installed in place, at 
location and size as specified on the plans. Work includes cabinet placement, mounting, grounding, splitter 
installation, fiber management, and all incidentals required for a complete and operation PON distribution 
cabinet. 
 
2.0 MATERIALS 
 
The PON cabinet shall be constructed of stainless steel or power-coated aluminum suitable for OSP 
environments. The exterior shall be powder-coated for corrosion resistance and shall be almond or green 
for outdoor aesthetics, or approved equal. The cabinet shall be installed with a grounding bar and internal 
mounting frame for splitters and other distribution modules. The cabinet shall be vault mounted and have 
an open bottom for conduit access. The base of the cabinet shall provide space for a large splice kit and a 
minimum of 300 feet of cable slack.  

 
The cabinet shall comply with Telcordia GR-487 CORE (outdoor enclosures), Telcordia GR-20 (fiber cable 
management), and RUS PE-90 / PE-91 (OSP cabinets and pedestals). Cabinets shall be UV protected for 
long term outdoor exposure and shall adhere to an operating temperature between -40 degrees Celsius to 
+65 degrees Celsius. The cabinet shall withstand wind loading between 90-120 mph and shall be NEMA 
3R weather resistant. 
 
The PON cabinet shall have a minimum port density of 288 distribution ports and 12 feeder ports to serve 
up to 288 homes. The cabinet shall be able to support a minimum of five 1:64 splitters with a minimum of 
25 12-port polimod cassettes (one for feeder and 24 for distribution).  Polimod cassettes shall be SC/APC 
style connectors as approved by the Engineer. Cassettes shall have the minimum capacity of 12 splices 
per cassette. The cabinet shall have minimum 30 mm bend-radius protection throughout with stainless steel 
or composite cable retention brackets. 
 
The cabinet shall have a dual-door access (feeder side and distribution side) with telco-standard 216-tool 
access hardware. Cabinets shall have gasketed doors for weather sealing. 

 
3.0 CONSTRUCTION REQUIREMENTS 
 
Cabinets of the type specified above shall be furnished and installed at the locations shown on plans. Prior 
to installation, cabinets shall be field located to avoid utilities and other obstructions. Cabinet base shall be 
installed where the elevation of the top of the box is flush against adjacent sidewalk or curb elevation. 
Where sidewalk or curb is not present, the base shall be installed where the top of the box elevation is one 
inch above adjacent grade.  
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Conduits shall enter through the cabinet base as shown on the plans. The conduit bell ends inside the base 
shall be raised minimum 6 inches above the ground level inside the base to prevent ingress of dirt, debris 
or rocks in the conduit. All cabinets and bases shall be left free of dirt and debris upon completion of the 
work. 
 
Cabinets shall have the bottom 3 inches of the box filled with stone/gravel aggregate of a size no larger 
than 1” after conduit has been pulled into place. This is to prevent moisture buildup and damage to junction 
box lids. 
 
Cabinets shall be installed with support crossbar at the top of the handhole cover to prevent the sides from 
caving in and maintain the integrity of the pedestal base where the lid rests.  
 
Pigtails shall be pre-terminated to match the number of input and output ports on the panel and connected 
to the panel ports. For example, for a 288-port panel, the output cable shall be two 144-strand cables or 
one 288-strand cable pre-terminated in the panel and coiled in the base of the cabinet. For the input side, 
a 12 or 24-strand cable shall be pre-terminated in the panel and coiled in the base of the cabinet based on 
the size of the feeder panel. All slack shall be neatly coiled and secured inside the cabinet. 
 
4.0 METHOD OF MEASUREMENT 
 
PON cabinets shall be measured as a unit for each handhole fully installed, leveled, and the adjacent 
ground returned to its original grade and condition. All incidentals necessary to complete the work including, 
but not limited to, reconstruction of conduit sweeps, handhole covers, cover identification, hardware, 
marking posts, pre-terminated input and output cables, cassettes, and aggregate shall not be measured 
separately and shall be included as part each PON cabinet. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of each PON cabinet shall be paid as measured above for the work done, complete in 
place, which price shall be full compensation for work and materials. 
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Bid Items Used for this Section 
 

Item Number Item Description 
Telecommunications Optical 
Broadband Cabinet  

Telecommunications Optical Broadband Cabinet 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing, assembling, and installing a complete, weatherproof, 
pad-mounted Telecommunications Optical Broadband Cabinet, including cabinet enclosure, environmental 
controls, internal 19-inch equipment rack minimum, fiber distribution system, optical splitter system, DC 
power rectifier system, battery backup system, external generator interface, surge protection, cable entry 
kits, grounding, bonding, labeling, alarms, testing, and all incidental materials required for a complete and 
operational installation at the locations specified on the plans. 
 
The cabinet shall be suitable for outdoor broadband, fiber distribution, active electronics, and network edge 
applications. The cabinet shall be configured for pad-mounted installation and shall provide front and rear 
technician access. 
 
2.0 MATERIALS 
 
The Cabinet shall be new, heavy-duty, outdoor-rated, and listed by a nationally recognized testing 
laboratory (UL/cUL or equivalent). The Cabinet dimensions will vary in size but will generally be 60” x 40” x 
36” depth, with a battery backup compartment. The cabinet shall be UV-resistant, powder-coated aluminum 
or stainless steel with an off-white powder, corrosion resistant finish suitable for outdoor environments. The 
cabinet shall comply with GR-487 for outdoor cabinet performance, shall be rated NEMA 4X, and shall meet 
UL508A requirements for industrial control panels. The cabinet enclosure shall also comply with UL50 and 
UL50E requirements for enclosure construction and environmental enclosure performance. 
 
The cabinet shall provide front and rear access doors. Doors shall be capable of securing with paddle locks. 
Door hardware, hinges, latching, and exterior fasteners shall be corrosion-resistant and suitable for outdoor 
service. Door open and door close alarm contacts shall be provided. 
 
The cabinet shall provide a sealed internal electronics environment. External air and humidity shall be 
isolated from the internal electronics compartment. Environmental controls shall include a door-mounted 
air-to-air heat exchanger and/or air conditioner. Cooling capacity shall be a minimum equivalent of a 1,000-
watt heat exchanger or approximately 4,000 BTU air conditioner. 
 
The cabinet shall operate within the following ambient temperature range: 
 
Item Requirement 
Operating temperature range -40°C to +46°C 

Operating temperature range -40°F to +115°F 
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The cabinet shall be configured for pad-mounted installation. The cabinet shall include base access, cable 
entry provisions, fiber routing, fiber slack storage, and sealing provisions suitable for underground conduit-
fed installation. 
 
The cabinet shall include two separate, vented battery compartments located under or integrated with the 
cabinet. Battery compartments shall provide front access and shall be capable of securing with paddle 
locks. 
 
The cabinet shall include a minimum19-inch vertical equipment rack with a minimum of 20 RU usable rack 
space. Rack space shall be suitable for installation of active electronics, DC power equipment, fiber 
management components, and related telecommunications equipment. 
 
AC Power Requirements 
The cabinet shall be configured for 240 VAC single-phase input power, 50/60 Hz. The AC load center shall 
be external to the main equipment compartment. Surge protection shall be provided by a layered surge 
protective device system using Type 1, Type 2, and point-of-use protection. Surge protection shall use 
hybrid surge-clamping technologies sized for the available fault current and surge exposure at the cabinet 
location.   
 
The cabinet shall include an external generator port for portable generator connection. The generator 
interface shall not require opening the main equipment compartment. 
One duplex 15-amp convenience outlet shall be provided inside the cabinet. 
 
DC Power System 
The cabinet shall include a -48 VDC rectifier system. The rectifier system shall be 2RU and equipped with 
dual 1,000-watt rectifier modules. 
 
The DC power system shall include a controller providing system monitoring, alarming, and battery 
management. 
 
Battery System 
The cabinet shall include one battery string consisting of four sealed, maintenance-free VRLA AGM 
batteries. 
 
Battery Requirement Minimum Requirement 
Battery quantity Four batteries 

Battery type VRLA AGM 

Nominal battery voltage 12 VDC each 

System configuration Series connection for 48 VDC system 

Capacity Approximately 170 Ah at 20-hour rate 

Service type Float / standby service 

Electrolyte Non-spillable AGM 

Case Flame-retardant 

Terminals Bolted terminals 
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Battery Requirement Minimum Requirement 
Design life Approximately 10 years at 77°F / 25°C under float conditions 
 
Batteries shall be suitable for outdoor cabinet installation and standby telecommunications service. 
 
Fiber Management and Distribution 
The cabinet shall include integrated fiber routing, fiber slack storage, splice management, and fiber 
distribution hardware. The cabinet shall have a fiber distribution capacity of 576 high-density cassette 
SC/APC ports. 
 
The cabinet shall be equipped with 288 high-density cassette SC/APC ports spliced to 100 feet of loose-
tube, outdoor-rated fiber optic cable. The fiber cable shall be suitable for underground conduit or direct 
burial applications and shall include integrated mechanical protection for crush resistance and rodent 
deterrence. Fiber management shall provide controlled routing, bend-radius protection, and organized slack 
storage for feeder, distribution, and internal cabinet fibers. 
 
Optical Splitters 
The cabinet shall support up to eighteen high-density, cabinet-mounted, integrated 1x32 optical splitters 
with SC/APC connectors. The cabinet shall be equipped with one high-density, cabinet-mounted, integrated 
1x32 optical splitter with SC/APC connectors.  
 
Splitters shall be field-installable within the cabinet fiber management area.  
 
The cabinet shall provide space and mounting provisions for rack-mounted Layer 2 and Layer 3 network 
equipment. 

 
3.0 CONSTRUCTION REQUIREMENTS 
 
Location of the cabinet shall be placed as shown on the plans or as directed by the Engineer. Cabinets 
shall be located outside the roadway clear zone and at least 3 feet from power pedestals. Cabinets may be 
field adjusted to avoid utilities and other obstructions. 
 
Foundation for the cabinet shall at least 4 feet × 4 feet × 6-inch thick concrete pad reinforced with #4 rebar 
grid (or pre-cast plinth supplied with cabinet). Where the cabinet is adjacent to the curb or sidewalk, the 
elevation of the top of pad shall be 6 inches higher then the adjacent curb or sidewalk elevation to protect 
from an errand vehicle. Where sidewalk and curb are not present, the top of pad shall be 6 inches above 
finished grade. The concrete foundation shall have precast slots for up to six (6) 1.25 inch conduit stubouts. 
Stubouts shall extend at least 12 inches from the cabinet foundation so as to easily tie into the conduit. 
Conduit stubouts shall duct plugged until future connection. 
 
Cabinet shall be plumb and securely anchored. All cable entry ports shall be sealed with approved 
grommets or boots after cable installation. Feeder and distribution cables shall be secured and dressed 
with proper bend radius. All unused ports shall be plugged and sealed. 
 
Unless otherwise approved by the engineer, the cabinet shall be aligned such that the cabinet door is facing 
away from the traffic as to protect the technician when working out in the field. 
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Cabinets shall be left free of dirt and debris upon completion of the work. The conduit bell ends inside the 
cabinet base shall be raised minimum 2-3 inches above the ground level inside the base to prevent ingress 
of dirt, debris or rocks in the conduit. 
 
4.0 METHOD OF MEASUREMENT 
 
Telecommunications Optical Broadband Cabinets shall be measured as a unit for each cabinet fully 
installed, leveled, and the adjacent ground returned to its original grade and condition. All incidentals 
necessary to complete the work including, but not limited to, conduit stubouts, battery backup, locks, panels, 
polymod cassettes, hardware, splitters, concrete base shall not be measured separately and shall be 
included as part each cabinet. 
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of each Telecommunications Optical Broadband Cabinet shall be paid as measured 
above for the work done, complete in place, which price shall be full compensation for work and materials. 
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5.0 CONSTRUCTION SPECIFICATIONS FOR ACCESS EQUIPMENT 

 
Bid Items Used for this Section 
 

Item Number Item Description 
NID Network Interface Device at the Premise 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing and installing a Network Interface Device (NID) 
installed in place, with necessary hardware and jumpers connected.  
 
2.0 MATERIALS 
 
The NID shall be UV-resistant ABS or PC thermoplastic and shall be light gray or neutral tones for outdoor 
aesthetics. The NID size shall be roughly 10-inch x 8-inch x 2-inch deep or comparable size and shall be 
approved by the Engineer before purchasing. NID’s must be able to withstand rain, dust, and UV exposure 
for long term outdoor performance. NID’s shall be rated for an outside temperature between -40 degrees 
Celsius to +80 degrees Celsius. NID’s shall have a minimum of 2 entry ports with weather tight grommets 
that support up to a one-inch conduit each and shall have the capability to store up to 50 ft of fiber slack. 
NID’s shall include an SC/SC or SC/LC adapter to connect OSP and ISP cables.  

 
3.0 CONSTRUCTION REQUIREMENTS 
 
The NID shall be located as directed by the Engineer, with input from the premise owner. In general, the 
NID shall be installed on a flat surfaced wall adjacent to where the exterior conduit extends from the ground. 
The NID shall be installed 2-3 feet above the ground level for accessibility and protection from the adjacent 
splash zone. Mounting screws and anchors shall be corrosion resistant and be oriented where the cable 
ports face downward for water drainage 
 
For conduit installation to the premise point, conduit shall be extended 1-2 inches into the NID via the 
bottom grommet and sealed to maintain weather proofing. 
 
The adaptor connections shall be clean before connecting the two ends of the fiber.  
 
The Contractor shall work with the CRIT broadband operator and be responsible for obtaining written 
permission from the parcel-owner prior to installing the NID at the premise point. If the owner chooses to 
not have the NID installed at the premise point, then the Contractor shall solicit concurrence from the 
Engineer to eliminate the need to install the drop cable and NID to the premise.  
 
4.0 METHOD OF MEASUREMENT 
 
NID’s will be measured as a unit of each fully installed, including all incidentals necessary to complete the 
work.  
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5.0 BASIS OF PAYMENT 
 
Accepted quantities of NID’s will be paid as measured for the work done, complete in place, which price 
shall be full compensation for work and materials. 
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Bid Items Used for this Section 
 

Item Number Item Description 
1:64 splitter 1:64 Splitter 

 
1.0 DESCRIPTION 
 
The work under this section shall consist of furnishing and installing fiber optic splitters installed in place, 
at locations and size as specified on the plans. 
 
2.0 MATERIALS 
 
Fiber splitters shall be of a planar Lightwave circuit splitter with a split ratio of 1x64 (one input, 64 outputs). 
The fibers shall be single mode with an SC or LC style connectors as approved by the Engineer. The splitter 
shall be capable of being installed in the PON cabinet by connecting to the rack or mounting on the side 
panel of PON cabinet. Fiber pigtails shall be generally 1 to 1.5 m in length. The splitter shall operate using 
wavelengths of 1260-1650 nm, capable of operating using XGS-PON headend equipment. The splitter shall 
have the following optical performances: 
 

• Insertion-loss requirements: 
o Typical: ≤ 20.5 dB with connectors 
o Premium Grade: ≤ 19.3 dB with connectors 

• Loss Uniformity: ≤ 2.0 dB across all output ports 
• Return Lost: ≥ 55 dB (SC/APC) connectors) 
• Polarization Dependent Loss (PDL): ≤ 0.3 - 0.4 dB 
• Directivity: ≥ 55 dB 
• Wavelength dependent Loss: ≤ 0.5 dB 

 
The splitter shall have an operating and storage temperature between -40 degrees Celsius to +85 degrees 
Celsius and comply with Telcordia GR-1209 and GR-1221 standards. 
 
3.0 CONSTRUCTION REQUIREMENTS 
 
Fiber splitters shall be mounted to the PON by installing directly to the input panel if applicable or bolted to 
the side panel of the PON cabinet. The output cables shall be coiled and connected to the cabinet if not in 
use. The pigtails that are activated shall be connected to the respective ports using an SC or LC style 
connector as approved by the Engineer. 
 
4.0 METHOD OF MEASUREMENT 
 
Fiber optic splitters will be measured as a unit of each fully installed, including all incidentals necessary to 
complete the work.  
 
5.0 BASIS OF PAYMENT 
 
Accepted quantities of fiber optic splitters will be paid as measured for the work done, complete in place, 
which price shall be full compensation for work and materials. 


	LOCATION OF WORK
	PROPOSED WORK
	CONTRACT TIME
	SPECIFICATIONS HIERARCHY
	NOMENCLATURE
	INTERPRETATION OF QUANTITIES IN PROPOSAL
	EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE WORK
	WITHDRAWAL OR REVISION OF PROPOSAL
	AWARD OF CONTRACT
	CANCELLATION OF AWARD
	PLANS AND SHOP DRAWINGS
	The Contractor shall submit, for review, a proposed schedule of shop drawings and product data submittals. The schedule will show the needed response date for each submittal and will indicate the relationship of the submittal to the project constructi...
	The Contractor shall submit five (5) hard copies of each shop drawing OR digital copy to the Engineer for review. Each submittal shall be numbered sequentially and shall be submitted in accordance with the schedule established in conjunction with CRIT...
	At the time of each submittal, the Contractor shall define and delineate in writing, separate from the certification, any deviations from the contract documents. If the Engineer accepts this deviation, he will authorize the deviation by issuing a chan...
	The Engineer will review and return the submittals in accordance with the previously established response date. The review will be only for conformance with the design concept of the work and for compliance with the information contained in the contra...
	If the submittal is acceptable, one (1) copy with each page stamped “Furnish as Submitted” will be returned to the Contractor. The Contractor shall submit additional copies (as required) to the Engineer.
	If the Engineer determines that the submittal requires corrections or is to be rejected, one (1) copy stamped “Furnish as Noted” or “Revise and Resubmit” will be returned to the Contractor. The Contractor will submit five (5) corrected or new copies.
	The copy stamped “Furnish as Submitted,” returned to the Contractor, will become a part of the contract documents and will be kept at the job site. Any work done prior to the receipt of this review will be at the Contractor’s risk and expense.
	CONFORMITY WITH PLANS AND SPECIFICATIONS
	All work performed and all materials furnished shall be in conformity with the plans or indicated in the specifications.
	In the event the Engineer finds the materials or the finished product in which the materials are used not in conformity with the plans and specifications, but that reasonably acceptable work has been produced, he shall then make a determination if the...
	In the event the Engineer finds the materials or the finished product in which the materials are used or the work performed are not in conformity with the plans and specifications and have resulted in an inferior or unsatisfactory product, the work or...
	In all instances wherein the items and/or specifications require installation or construction in accordance with either manufacturers’ or suppliers’ recommendations and/or instructions, said recommendations and/or instructions shall be submitted with ...
	COORDINATION OF PLANS AND SPECIFICATIONS
	The Contractor shall take no advantage of any apparent error or omission in the plans or specifications. In the event the Contractor discovers such an error or omission, he shall immediately notify the Engineer. The Engineer will then make such correc...
	COOPERATION WITH UTILITIES
	The Contractor shall contact Arizona 811 at least 48 hours in advance and notify interested utility owners prior to start of construction activities so that the utility company has an opportunity to field mark exact location of the underground facilit...
	Water lines, gas lines, wire lines, service connections, water and gas meter boxes, water and gas valve boxes, light standards, cableways, signals and all other utility appurtenances within the limits of the proposed construction which are to be reloc...
	It is understood and agreed that the Contractor has considered in his proposal all of the permanent and temporary utility appurtenances in their present or relocated positions as shown on the plans and that no additional compensation will be allowed f...
	It shall be the responsibility of the Contractor to ascertain the need for bracing or shoring of utility poles during the construction of the project and no additional compensation will be allowed for such bracing or shoring.
	In general, the contract will indicate various utility items, certain of which are to be relocated or adjusted by the utility owner and others by the Contractor. Any work performed by the Contractor for any utility company, separate from the contract ...
	In the event of any damage to or dislocation of any underground facility, the Contractor responsible for the excavation operation shall immediately notify the owner of such facility and shall not attempt to repair any facility, except those intended f...
	If any utility service is interrupted as a result of accidental breakage, the Contractor shall promptly notify the proper authority and shall cooperate with the said authority in the restoration of service. No work shall be undertaken around fire hydr...
	The Contractor shall assume full responsibility for damages to any underground facility/utility as a result of failing to obtain information as to its location, failing to excavate in a careful and prudent manner or failing to take measures for protec...
	During the design phase, Arizona 811 was contacted to identify entities that have facilities present within project area. The facilities below with contact representatives were identified to be present in the project area. No relocations or adjustment...
	It is the duty of the Contractor to determine that all necessary permits have been obtained. The Contractor shall, at the Contractor’s own expense, obtain all the required permits, which have not been furnished. The Contractor shall comply with all pe...
	In all cases, the Contractor or the person supervising the authorized work shall notify the appropriate permit agency so as to ensure proper inspection by the agency concerned.
	The agencies that require permit coordination are as follows:
	1) Colorado River Indian Tribes
	2) Arizona Department of Transportation
	3) Town of Parker
	4) Arizona and California Railroad
	5) Bureau of Indian Affairs
	WORK HOURS
	The Contractor shall conduct the work at all times in such a manner and sequence that will assure the least interference with traffic and inconvenience to the public. The Engineer may require the Contractor to finish a section on which work is in prog...
	Working hours are considered Monday through Friday 8am to 5pm. Except in emergencies endangering life or property, written permission shall be obtained from the Engineer to perform any work after regular working hours, on weekends, or legal holidays. ...
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